
                                                                                     

 
 
 

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

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

 

 

 

 

OCCASION 

 

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

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

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

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

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

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

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

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

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

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

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

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

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

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

UNIDO. 

 

 

CONTACT 

 

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

 

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

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


, .. " 

The United Nations Industrial Development Organization, Vienna 
Executing Agency for UNDP 

Feasibility Study on a 
Welded Steel Pipe Plant 

in the 
Socialist Republic of the Union of Burma 

Project DP/BUR/80/015 
UNIDO C0ntract No. 85/107 

PART I 

EISENBAU ESSEN GMBH 
Essen, West Germany 

July 1986 



The United Nations Industrial Development Organization, Vienna 
Executing Agency for UNDP 

Feasibility Study on a 
Welded Steel Pipe Plant 

in the 
Socialist Republic of the Union of Burma 

Project DP/BUR/80/015 
UNIDO Contract No. 85/107 

PART I 

EISENBAU ESSEN GMBH 
Essen, West Germany 

July 1986 



ESE 

In presenting this document EBE herewith offers its special 

thanks to the Burmese Ministry of Number 1 Industry and to 

the other Ministries and organizations who assisted in the 

preparation of this Study through their contributions of 

valuable information and data relating to market and site 

conditions within the Country. 

Our gratitude also goes out to the UNIDO staff in Vierma 

who on behalf of UNDP awarded EBE the contract and helped 

through their suggestions to perform .the Study and 

especially to the UNIDO personnel in Rangoon who so kindly 

offered their assistance and support to our study team 

during their fact-finding mission in Burma. 

EBE 



EBE 

TABLE OF CONTENTS 

PART I 

CHAPTER l EXECUTIVE SUMMARY I. l - 11 

CHAPTER 2 PROJECT BACKGROUND AND 
HISTORY II. 1 - 21 

CHAPTER 3 MARKET AND PLANT CAPACITY III. 1 - 36 
Annex III. 37 - 51 

CHAPTER 4 MATERIALS AND INPUTS IV. 1 - 13 

CHAPTER 5 LOCATION AND SITE v. 1 - 35 
Annex v. 36 - 58 

CHAPTER 6 PROJECT ENGINEERING VI. 1 - 103 
Annex VI. 104 - 121 

PART II 

CHAPTF.R 7 PLANT ORGANIZATION AND 
OVERHEAD COSTS VII. 1 - 7 

CHAPTER 8 ~.NPOWER VIII. 1 - 21 
Annex VIII.22 - 24 

CHAPTER 9 IMPLEMENTATION SCHEDULING IX. 1 ·- 6 
Annex IX. 7 - 36 

CHAPTER 10 FINAI-lCIAL AND ECONOMIC 
EVALUA'l'ION x. 1 - 25 
Annex x. 26 -119 



EBE 

CHAPTER I 

EXECUTIVE SUMMARY 



- I.l -
EBE 

Introduction 

As part of its on-going endeavou·r to improve 

of living of its people the Burmese Government 

its policy of providing am?le potable water 
citizens by the year 2000. 

the standard 

has declared 

to all its 

To assist in implementing this policy the UNIDO in Vienna, 
Austria, acting as executing agency for UNDP, pledged their 
participation and contracted Eisenbau Essen GmbH as 

consultants to conduct a feasibility study for a welded 

steel pipe plant in Burma. The main purpose of the study 

was to assess the local market conditions for using steel 

pipes in IWSSD and related potable water projects together 
with the economics of producing the pipes in Burma. 

In brief, the study assimilated and evaluated the following 
technical and commercial aspects: 

Local market requiremen~s and conditions 

Selection of the production programme baseo upon the 
actual market requirements 

Selection of the most suitable technological processes 
to produce welded steel pipe 

Layout and basic design of plant and plant facilities 
Site investigations 
Materials 

Manpower requirements and training 
Project implementation schedule 

Financial analysis and overall economic feasibility 
Considerations for project fianancing possibilities. 

Market 

The market survey indicatea that for water related 
applications the majority of small diameter pipes, between 

1/2" to 4~ would be made of plastic. The pipes with 
diameters between 6" and 12r would be in steel. 
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An analysis of water system projects recently completed or 

still under construction in the country provided factual 

data on the amounts of pip€ actually consumed. The data was 

then interpolated to provide per capita consumption figures 

which we::e then projected over the population, their place 

of residence, rural or urban, and the known and expected 

water development projects r.p to the year 2000. 

For water applications only, the market survey indicates a 

yearly steel pipe requirement of 24, 903 tonnes for the 6" 
to 12" diameter range. 

Since such pipes make ideal electrical transmission towers 

an estimate of 10, 639 tonnes per annum was calculated for 

this pu~pose from the known national electrification gr id 
axpansion plans. 

Other known consumers of large diameter pipe are the 

mining, construction and petrochemical industries with an 

indicated total yearly requirement of 885 tonnes. 

Based on the information obtained for pipe consumption for 

gas and oil pipeline networks it was es~imated that 

approximately only 6, 000 tpy would be cons~med. This 

tonnage was not considered in the study because the 

additional costs of plant anCi test equfpment to produce API 

line pipe is not justifiable for such a small production. 

Adding an amount of i,286 tpy for undefined users the 

combined tonnage demand of large diameter pipes which can 

be realistically ca~_culated i~ therefore 43, 713 tonnes per 
annum. 

• 

The Study was able to realistically assess national demand. 

It was not however able to judge if in the future the 

Burmese Government will be in a position to finance the 

foreig11 exchange needed to buy or to produce 
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these an1ounts of pipe. And in fact the Study considered 

this question outside of its scope. 

Plant capacity 

Any specific pipe welding machine can only produce a 

certain limited range of pipe diameters. To cover the range 

of pipe for drinking water supply at least two different 

machines are needed: One machine which can produce pipe 

from 1/2" to 4" and another which covers the range from 6" 

to 12" diameter. Each of these machines has its own 

inherent installed production capacity with the only 

variations corning from the number of shifts worked and 

limited speed control of the line. 

The Study investigated and analysed 2 plant alternatives. 

Alternative I is a single line plant layout capable of 

producing pipes having diarnters between 6" and 12"; with 

cement lining and bitumen coating facilities. Since the 

capacity of this machine exceeds the combined local market 

requirements of 43, 713 tonnes of large diameter pipes the 

study also considered an export programme of 38, 170 tonnes 

for a total production programme of 81, 883 tonnes per 

annum. 

Alternative II considers a 2 machine plant layout. It 

combines Alternative I together with a second welding line 

for producing the small diameter pipes in the range from 

1/2" to 4" as well as a galvanizing line. In effect, 

Alternative II would provide Burma with a pipe making 

capacity ranging from 1/2" to 12" and which would be 

capable of the vast majority of any country's total steel 

pipe requirements for water supply. 

The envisaged capacity of the small dia. line was 

established at 31,256 tonnes giving Alternative II a 

combined capacity of 112,139 tonnes per annum. 
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The plant layout as presented in the study shows 

Alternative I as a configuration aet out to produce large 

diameter pipe only. Th~ equipment, buildings and facilities 

have been so layed out that the small diameter line can be 
executed together with large line as an integrated project, 

Alternative II, or added on at a later date as an 
independent project extension programme. 

The Study's findings show that, considering prevailing 

world market prices and local demand, it is at present not 

feasible to build production facilities for small diameter 
{1/2" to 4°) steel pipe. 

The production of large diameter steel pipe is however 

extremely viable. A strong local demand and a profitable 
export market exists for these pipes. 

Such a plant with one {l) welding line has an annual 
production capacity of 81, 883 tonnes {main equipment 

utilized 2 shifts per day). The plant would serve the 

national market {43,713 tpy) and could produce also for 
export {38, 170 tpy) {Alternative I) • 

The plant can also produce profitably even at half capacity 

{main equipment utilized 1 shift per day) and would then 
produce 40,940 tpy for the local market. 

Raw Materials 

The main raw material for production of welded steel pipe 

is coiled sheet. At present Burma has no production 

faciliti~s for this material and we do not expect that such 

facilities will be available in Burma in the near future. 
Consequently the Study assumes that sheet coil for pipe 

production will be imported .The necessity to import almost 

all raw materials - which constitute the main part of the 

factory cost naturally is a burden for the project. 

However the feasibility calculations show that production 
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of steel pipe for the Burmese market provides substar.tial 

foreign currency savings against imports: additional 

productior.. for export result in export earn i.ngs sufficient 

to pay fc r imported production equipment and for part of 
the imported raw materials. 

The study examined two pre-selected locations as potential 

sites for constructing the pipe plant. The first site is at 

Shwedaung which is situated approximately 7 km from Prome 

and 172 km from Rangoon. 

The second site is near Ywarna which is a suburb of Rangoon 

and situated approximately 12 km upriver from Rangoon 

harbour next to the existing Ywama steel plant. 

All relevant site data and information was evaluated and a 

detailed estimated cost comparison was made between the two 

locations. The comparison included availability and 

proxirni ty of utilities: road, rail and water transport and 

distribution networks: existing support facilities and 
infrastructure. 

The result of the Study's site investigations and 

evaluations and comparison clearly indicate that from the 

logistical as well as the financial side Ywama is by far 

tne most sujtable location for constructing the welded 
steel pipe plant. 

The study therefore recommends that the welded steel pipe 

plant be built at the Ywama site as indicated in the study. 

Feasibility calculations are based on cost estimates for 
Ywama. 
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Schedule 

The Study schedules, ~ar chart and CPM system provide for a 
project implementation period of 30 calendar months. 

This is starting with the selection of an engineering firm 

on through all activities including preparation of tender 
specifications, engineering, erection, start-up and 
commissioning of the plant and related utilities. 

During the first year of operation it is expected the plant 

would operate at 70% capacity, 80% during the second year 

and reach full operation capacity during the third year. 

Taxes 

Taxes an~ duties were not considered in order to evaluate 

the overall feasibility comparison in relationship to the 

international market where Burma has to purchase imported 
pipe products • 

It would be extemely difficult to calculate the feasibility 
of import in; finished products versus semi-finished 
materials for local completion if any of the various taxes 
and dut~es are included in the calculations. 

Financial and Economic Evaluation 

The financial analysis for the investment assures that all 

local payments as well as the first foreign currency 

payments will be covered by equity. All other foreign 
currency payments including the provision of initial 
wo~king capital will be covered by a loan. 
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Sources of Funds / Project Cost in Million us $ 

Source Alt I Alt IA ~.lt II 

Equity 30% 5.94 5. t9 8.85 
Loan 70% 13.86 12.81 20.65 

Total 100% l~.80 18.30 29.50 
Foreign portion 82.9% 81.6% 84.9% 

Sales revenues are calculated based on international market 
prices. Operating expenses and sales 

calculated on the basis of 1986 prices and 

increased by an annual inf la ti on rate of 3%. 

calculated as executed for ordering in 1988. 

revenues are 

f rorn thereon 

Investment .:.s 

The Study investigates both Alternatives I and II but 

concentrates on Alternative I which offers the best results 

and is recommended for implementation. F~r this reason a 
variant of Alternative I is also investigated whereby the 

plant operates at half capacity serving the national 

market. This variant is called Alternative IA. 



- I.8 -

The f ir.ancial results - especially 

Alternative I/IA are excellent: 

Annual cash surplus Alternative 

1990 mio. US$ 1.9 

1993 mio. US$ 6.0 

1997 mio. US$ 9.7 

Return en Investment (R.O.I.) 

1990 

1993 

1997 

Break - Even Production 

1990 

1993 

1997 

National Net Value Added 

1990-2004 mio.US$ 

Foreign Exchange Savings 

1990-2004 rnio.US$ 

Foreign Exchange Earings 

1990-2004 mio.US$ 

9% 

30% 

49% 

49% 

35% 

7.5% 

105.7 

77.2 

67.4 

for 

I 

ese 

the recommended 

Alternative 

0.6 

1.8 

4.8 

3% 

9% 

24% 

84% 

60% 

8.8% 

38.9 

68.1 

IA 
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Conclusions 

The cash flow projection of the overall total cost 
calcul::ition is positive for Alternative I and Alternative 
II. 

Alternative I has better results and a higher internal rate 
of return on investment in comparison to Alternative II. 
The difference l:.~tween both alternatives is approximately 
40%. The main reason for this is the relatively low sales 
prices of the galvanized pipes (l/2n - 4"). This results in 
lower profits for finished products when compared to the 
coated and lined large diamater pipes. 

In both alternatives the IRR on total investment is high: 

Alternative I 37 % 

Alternative II 26 % 

The main reasons for these good results are 

- the calculations consider no taxes 

- Burma has extremely low labour costs 

- the coated and lined pipes of Alternative I Lave 
a good sales result 

Although the added value between imported coils and 
finished pipe is only a factor of 1.45 or approximately US$ 
125/tonne in 1986, this is offset by the relatively high 
turnover. This consequently adds to the extremely 
favourable result. 

Recommendations 

After carefully evaluating all the information, data ~nd 

findings concl~ded in the Study the following 
recommendations c1an be pr~sented: 
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It is economically feasible to build a large diameter 

welded steel pipe plant in Burma as described under Alter
native I and IA. 

The plant should produce pipes having diameters between 6" 

and 12". The programme should include black pipe as well as 

pipe internally cement lined and externally bitumen coated. 

Initial plant capacity should be 81, 883 tonnes per annum 

with main equipment operated in two (2) shifts (Alterna

tive I) or 40,940 tonnes per annum with main equipment 
operated in one (1) shift (Alternative IA). 

Production up to 43,713 tonnes per annum can be sold on the 

national markec, surplus production can be exported. 

The plant location should be the site situated next to the 
existing Ywama Steel Mill near Rangoon. 

The plant construction per ioC: would be 30 calendar months 
from project implementation to start-up. 

The main input material for the plant is steel coils. These 

would be purchased on the international steel market and 
imported into t~~ country. 

The turn-key cost of the pipe plant including initial 
working capital would be 

Alternative I: 

Alternative IA: 
us $ 19,800,000.

us $ 18,300,000.-

In the first year of production the plant will earn the 

capital costs for repayment of the foreign currency loans 
even if the plant operates at only half capacity. 
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The foreign currency loan portion is based on 1 1/2 years 

disbursement, 1 year grace period and a 7 year payback 

period after start-up of production. 

The implementation of the project will contribute to 

improvement of social conditions in Burma by accelerating 

the realisation of the drin~ing water programme. 

Substantial foreign exchange savings will be achieved by 

production of the necessary pipes in Burma. The foreign 

exchange outlays will be reduced through foreign exchange 

earnings achieved through expc;rts. At the same ti:rr.g the 

project will contribute to Burma's ind us trial development 

by bringing new technologies and industrial possibilities. 

The project will help to raise the national income through 

its substantial national net value added. 
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General Information 

The Socialist Republic of the Union of Burma is located in 
South East Asia. It is bordered by Ttail~nd and Laos in the 
east, China in the north, Bangladesh in the west, the Bay 
of Bengal in the southwest and the Gulf of Martaban and the 
Andaman Sea in the south. 

It covers a land area of 658,&80 km 2 and has an approximate 
length of 2000 km along the north-south axis and about 900 
km along the east-west axis. 

The land slopes from it:> highest elevation in the north, 
the Hkakabo Razi (5967 m) down to sea level in the Irawadi 

and Si ttang Deltas in the south. The country's topography 
clearly displays five· (5) distinct regions, the northern 
mountains, the western mountain chain, the eastern high 
plane, the central basin and the coastal regions. 

Central Burma encompasses the fertile plane areas of the 

2012 km long Irrawaddi River and its tributaries, including 
the 800 km long Tchindwin and the 560 km Sittang Rivers. 

Since 1974 the country has experienced a yearly population 
growth rate declining from 2.05 to 2.00 %. In 1984/85, the 
population is estimated to be 36.4 million persons. By the 
year 2000 the population is therefore expected to be 49. 5 
million and to reach 82 million by the year 2~25. 

The population density is calculated ut 55 persons/km 2 with 

the 3 largest cities being the capital Rangoon with 2.62 
million persons, Mandalay with 568,800 persons and Moulmein 
with 234,832 persons. 
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Presently about 24% of the population live .in urban a.reas 

and 76% live in rural areas ~it~ t~e vast majority of 

people being congregated in the valle:·~ of the major rivers 

and in the coastal areas. By the Yea~ 2000 it is expected 

rhat the percentages will then be 3G. 9% of the population 

in urban areas and 63.1% living rurally. 

The majority of the rural settlements are concentrated 

around the middle and lower Irawadi in Arakan .ind in the 

northern part of Tenasser im. The mo1mtainous 

much mere sparsly populated having only a 

density of about 10 persons/km 2 • 

regions are 

population 

The country is made up of 7 States and 7 Civisions, 14 

regions in all. These 14 administrative regions are then 

subdivided into 314 townships and the township~ in turn 

comprise 13,500 village tracts. Each village tract contains 

on an average 5 villages or hamlets and is presently the 
smallest administrative unit in the country. 
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Pr~ject Background 

The Socialist Republic of the Union of Burma is giving the 
highest priority to raising the living standards and 

general well-being of its people by instigating broad 
improvements and changes in the e~onomic and social sectors 
throughout the country. 

Included under the list of improvements is a determined 
major emphasis for the establishment and implementation of 
an extensive public health services programme including the 
provision of a secure and ample supply of potable 
(drin~ing) water together with the provision of modern 
sanitation systems for all the population. 

During the last 10 years the Government under the auspices 
of the Urban Water Supply Division and the Rural Water 
Supply Di vision has successfully implemented, on a limited 
scale, various water supply and sanitation projects. These 
projects were initially done by utilizing the limited local 
res~urces, but more recently with the support of 
substantial foreign aid and loan programmes. 

In 1980, the Socialist Republic of the Union of Burma 

presented it's 'Country Report' for the International 
Drinking Water, Supply and Sanitation Decade (IDWSSD). Of 
general interest is a brief synopsis of the work and plans 
made up to the time of the report. 

Background 

"The basic objectives of the (Burmese; Twenty Year Plan in 
which is included the Fourlh Four Year Plan (April 1982 to 
March 1986) and the Fifth Four Year Plan (April 1986 to 
March 1990) are to promote the economic and social sectors 
with priority to the rural population. Health is one of the 
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important subsectors 'Jf the social sector and "Health for 

All by the Year 2000 A.D." has been adopted by the ccuntry 

as a member of the in~ernational community. In this 

context, safE orin~ing water and sanitation are seen as 
prerequisites to health.• 

"During the first and second four year plans, water supply 

and sanitation works were mainly implemented with local 

resources. Starting with the Third Four Year Plan, sizeable 

foreign assistance was received for the implementation of 

water supply and sanitation works. All ready mentioned in 

the Sectoral Overview, approximately thirty million u.s. 
Dollars worth of pipes, casings, drilling rigs, pumps and 

engines have been received as grant aid for drinking water 

supplies and sanitation to the villages while over twenty 

million U.S. dollara have been taken as loans for building 

a water supply reservoir for Rangoon. The necessary local 

currency allocntions have been made for these works. This 

shows substantive increased priority to Water Supply and 
Sanitation." 

"Though the achievements during the Third Four Year phase 

have been impressive, in terms of over two thousand 

villages provided with deep tubewells, it is necessary to 

remind ourselves of the large population remaining 
unserved." 

"Though the global goal for the Decade has been mentioned 

as safe drinking water a!ld sanitation for all by 1990, a 

rough calculation based on the experience of the Four Year 

3,000 Villages Water Supply Project, showed that it would 

be unrealistic to set such a goal becai.;se there are 65, 000 

villages and hamlets in the country. Instead, a more 

realistic target would be to provide drinking water supply 

and sanitation (WSS) to 50% (fifty percent) of the 

country's population by 1990 and to cover the whole country 
by the year 2,000 A.D." 
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"Even with this reduced target for the Decade proper, there 
would be an estimate 2 1/2 times (or 250 percent) increase 
in covera~e from the present situation. In terms of actual 
numbers of people involved, there would have to be an 
increase of at least twlelve million villagers to be 

provided with WSS facilities by 1990 so that half the 
estimated rural population of 32 million at that time could 
be covered." 

"Regarding the priority, it is proposed that (during the 
coming Decade) 13, 500 villages, each representing one of 
the 13, 500 village tracts throughout the whole country, be 
included in the national IDWSSD programme." 

This report outlined the severe constraints to its 
implemt:~tation programme. The high cost of importing steel 
pipe and the lack of foreign currency (the available 
consumption figures for steel pipe tend to back-up the 

facts) being a major problem in development of the schemes. 
This led to the conclusion that a steel pipe production 
plant might be feasible. 

Al though raw materials to produce pipe within Burma would 

st ill have to be imported, cost of steel coil is 
considerably less expensive than finished pipe, thus giving 
Burma two immediate advantages: 

Reduction in foreign currency outlays. 

Availability of steel pipe on demand. 

In order to overcome the constraints outlined in the 
'Country Report' the Government approached the United 
Nations Development Programme and the United Nations 

Industrial Development Organization, Vienna (UNDP/UNIDO) 
for technical assistance and support in expediting certain 
projects and studies related to the supply of pctable water 
and sanitary systems. 
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In this respect UNICEF has been involved with the rural 

water supply in the r.dry zone" of the country, (north of 
Prome). 

UNICEF future regional work will be in the "delta area" and 

in upper Burma while an Australian aid programme will take 
over the "dry zone". 

~he Burmese Ministry of N°. 1 Industry, is concerned with 

some of the projects relating to the production planLs to 

produce the materials and products required for 

implementation of the IDWSSD programme. The plants include 

plastic appliances extrusion plants, the production of 

plastic feed stock pellets, a welded steel pipe plant and 
mini cement plants. 

lt was agreed between the respective parties that a feasi

bility study for each of the sub-groups would make up part 

of t:he UNDP/UNIDO Technical Assistance Programme and that 

the studies would be sub-contracted to and executed by 
qualified consulting companies. 

In this respect, on November 1, 1985, the United Nations 

Industrial De•1elopment Organization (UNIDO), Head Purchase 

and Contract Service Division of Industrial Operations 

(PAC/DIO), P.O. Box 300, A-1400 Vienna, Austria, awarded to 

EisP.nbau Essen GmbH, (EBE), Hohenzollernstr. 24, D- 4300 

Essen, Federal Republic of Germany, a contract on their 

behalf to execute a Feasibility Study for a Welded Steel 

Pipe Plant. EBE commenced work on the Study on November 4, 
1985. 

Some preliminary work on investigating the pipe plant had 

already been conducted, the results of which have been made 

available to EBE. The information covered actual and 
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forcasted pipe consumption; price information for energy 
(oil, gas, electricity), construction work and building 
materi3ls; basic information on the power supply system 
within Burma; import data on steel and iron tubular 
products; construction work agencies; wages and salaries in 
Burma; a general profile on the education system in Burma; 
and finally a synopsis of likely sites for the proposed 
plant. 

All of this inforJ11ation was carefully re-examined, cross
checked, updated and when applicable used in the 
preparation of the Study. 

Project ~oncept 

Work on the Study commenced with EBE establishing the 
philosophy and thereby concept by which all er i ter ia, data 

and other relevant information was evaluated, interpreted 
and used in the Study. 

A primary consideration in this respect is the fact that 
the Government of Burma operates a planned economy and that 
ind~strial projects whilst expected to attain (or approach) 
commercial profitability over the longer term are also 

assessed by their overall contribution to the national 
economy and well-being. 

Progressing from this consideration the Study's concept was 

formulated on the premise that the country's existing water 
and sanitary systems have to be improved, modernized and 
greatly expanded over th~ coreing years but that at the same 
time the country also has other priori ties which must be 

taken into consideration wnen analysing the potential 
feasibility of a project of the magnitude of a welded steel 
pipe plant. 
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It therefore follows that a country having the size and 
population of Burma must have an onc;oing need for locally 
manufactured pipe and pipe based products. The data and 
past import statistics relating to Burmese pipe imports 
were considered rather irrelevant since these are only 
illusionary indications of aggregate demand of the current 

effective demand in the country and are undoubtedly 
subjected to the influence of and supressed through 
exchange restrictions that vary as a result of the foreign 
currencies available in any given year. 

To obtain a more realistic indication of Burma's actual 
pipe requirements for IDWSSD related projects over the next 

14 years and to make allowances for any future re-emphasis 
or realocations of priorities the Study's concept therefore 
includes the pipe requirements for other industria~ and 
commercial sectors within the Country. 

Based upon this premise the Study parameters were then 
established whereby the major emphasis of the work was 
concentrated on realistically calculating the pipe needs 

for IDWSSD and other related water and sanitary projects. 
This was done by establishing the minimum per capita daily 
potable water production and distribution requirements for 
the urban and rural populations and then determining the 
types, sizes and amounts of pipe required to meet these 

needs. In this respect the actual pipe consumption figures 
for several new and revanp water system projects recently 
conducted in Burma proved invaluable. 

The pipe requirements for other industrial and commercial 

segments of the economy were giv~n less emphasis and are 
therefore based largely upon information gleaned from 
sources, data and statistics available from international 
publications as well as that ascertained through live 
interviews with Federal and Local Government Authorities as 
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well as with industrial and commercial representatives. 
This data was then cross-checked, interpolated and 
evaluateJ in respect to the more known pipe requirements 
and consumption figures in other developing countries in 
Scuth East Asia. 

In both instances for assessing pipe consumption 
requirements the starting-point was that the pipe was to be 
considered to be available from an indigenous source. The 
welded steel pipe plant's production capacity as shown in 
the study therefore includes realistic per annum tonnages 
for conducting a ~oderate on-going IDWSSD and water related 
development programme plus additional tonnages for other 

key sectors of the economy. It does not include however, 
all the pipe that could possibly be consumed by the 
population if a higher degree of industrialization existed. 

The list of local agencies responsible for IDWSSD related 
projects is as follows: 

Implementing Agencies 

Agency 

Rural Water Supply 
Division, Agricultural 

Mechanisation Department, 
Ministry of Agriculture 
and Forests 

Environmental Sanitation 
Division, Department of 
Health, Ministry of Health 

Function of project 

Water supply to villages 
by means of tubewells or 
piped inter-village systems 

Water supply to remaining 

village~ by means of other 
methods such as dug-wells, 
ponds, etc., sanitation 
works for all villages 
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Agency 

Urban Water Supply and 

Sanitation Division, 
Housing Department, 

Ministry of Construction 

Function of project 

Urban water supply and sani

tation for the towns (other 
than Rangoon and Mandalay), 
prefeasibility studies and 
planning up to construction 
stage 

EBE 

Water and Sanitary Division, Construction of urban water 
Construction Corporation, supply, distribution and 
Ministry of Construction 

Irrigation Department, 

Ministry of Agriculture 
and Forests 

Technical Services 

Corporation and Petro
chemical Industries 
Corporation, Ministry 
of No. ( 2) Industry 

Technical Services Corpo

ration and Heavy Industries 
Corporation, Ministry of 
No. (2) Industry 

Industrial Planning Depart
ment and Metal Industries 
Corporation, Ministry of 
No. (1) Industry 

sanitation systems 

Supply of water mainly for 

agricultural purposes, with 
drinking water, as a possible 
by-product 

Project for the production 

of plastic pellets from local 
raw materials by means of 
batch-type process 

(Feasibility study and project 
implementation). 

Project for the production of 

water pumps, engines, motors 
and water meters (feasibility 
study and project implementa
tion) 

Project for the production of 
water pipes from iron and 

steel (feasibility study and 
project implementation) 
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Agency 

Industrial Planning Depart
ment and Ceramic Industries 
Corporation, Ministry of 
No.(l) Industry and 

Cottage Industries Depart
ment, Ministry of Coope
ratives. 

Rangoor. Institute of 

Technology, Department of 

Higher Education, Ministry 
of Education 

eee 

Function of project 

Project for setting up Mini
cement Production Units using 
appropriate technology (feasi
bility study and project im
plementation) 

Higher education for water and 
sanitation engineers 

Department of Technical, Technical education for wat~r 
Agricultural and Vocational and sanitation technicians 
Education, Ministry of 
Education 

Training School, Construc
tion Corporation and Train
ing School, Department of 
Health 

Health Education Bureau, 
Department of Health, 
Ministry of Health 

Geology Department, Rangoon 
University and Applied 

Geology Department, Depart
ment of Higher Education, 
Ministry of Education 

In-service training for water 
and sanitation workers 

Health education activities 
and community participation 

Preparation of a national 
hydrogeologic map and hydro
geological training 
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RWSD, Irrigation Department, 
Department of Meteorology 
and Hydrology and other 

agencies collectiny hydro
logical and hydro-geolo
gical data 

Collaborating Agencies 

Agency 

Project Appraisal and 

Progress Reporting Depart

ment, Ministry of Planning 
and Finance 

Foreign Economic Relations 

Department, Planning De
partment, Budget Department, 

Ministry of Planning and 
Finance 

General Department, Ministry 

of Home and Religious Affairs; 
Housing Department and Cor

poration, Ministry of Con
struction; Planning and 

Statistics Department, 

Ministry of Agriculture and 

Forests and Department of 
Health, Ministry of Health 

Parameters 

EBE 

Collection of hydrological 
and hydrogeological data; 
analysis, storage and 

retrieval of such d~ta for 
the IDWSSD programme 

Function of project 

Monitoring and evaluation 
of projects 

Coordination, provision of 

local financing and fo
reign aid 

Coordination and general 

administrative support to 

the divisions under their 

control which are imple
menting or supporting the 
IDWSSD programme 

The major parameters of the Study wer~ established from 

interlinking data and statistics obtained from the on-site 
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live interviews and surveys as w~ll as from various 
international trade, health, industrial, commercial and 
government journals, reports and studies. 

Particular emphasis was given to the demographic and 

geographic statistics relating to the present population 

and its distribution and especially the expected growth 
trends and distributions over the next 14 years. 

The next parameter which was set down was product mix. 

In this respect a primary factor was the fact that a con

siderable amount of the total costs expended for executing 

such an ind us trial project are for infrastructures, civil 

and structural work, utilities and installation and 
erection. 

It therefore follows that the optimum plant layout should 

be sized to iLclude sufficient production machinery and 
equipment to produce as wide a range of pipe and sizes as 

is economically and technically feasible within the overall 
concept of the Study. 

Further Project Studies 

The Study has evaluated in detail the actual IDWSSD market 

demands as well as those for other industries and thereby 

established the product mix, plant layout, equipment and 
input materials to meet the demands. 

It then established a realistic production programme and 
working schedule and economics to produce the pipe 

quantities and sizes to embark upon a modest IDWSSD 

f)rogramme as well as to provide input materials for other 
sectors of the economy. 
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As part of the Study field exercise, two pre-selected site 

locations were investigated and recommendations made as to 
the most suitable location for the plant. 

It can therefore be concluded that all the relevant 
preliminary work for reaching a decission 

feasibility and practicability of constructing 
steel pipe plant in Burma has been completed. 

a 

on the 

welded 

The study work yet to be completed either before or in 
tandem with the commencement of basic engineering is: 

- Detailed site survey and layout markings: 

- Soil survey: 

Soil tests should be conducted. This will include a 

d=illing programme with tests on site and in labora

tories. The evaluation of the tests will give information 
on soil bearing capacity, data for piling, data for 

settlement and data on sub-soil water. This is of major 
importance in determing the actual civil works costs. 

- Investigation of the river levels adjacent the site 

Details and costs of above are included in Schedule 2. 

Economic and Social Aspects 

In addition to raising th~ general health standards and 

well-being of the Burmese people through IDWSSD related 
projects construction of the welded steel pipe plant and 

use of the products manufactured therein would provide the 

impetus for other eco-social improvements and further 
industrial developments in the country. 

It is envisaged that 

plant (alternative I) 
the establishment of a welded pipe 

having a capacity of 82,000 tpy 



- II.15 - EBE 

(2 shifts operation) would employ about 231 full time plant 

workers and 41 commercial managerial staff. The alter

native II would increase pipe production to about 113 ,000 
tpy and raise employment to about 356 persons. 

With locally available pipe, secondary industries would 

evolve in which the pipe would be used as the primary in

put material to manufacture locally made finished pro

ducts. These could include the manufacture of carts, 

wagons and trailers, electrical conduit and fittings, 
furniture, scaffolding, structural columns and roof 
trusses, electrical transmission masts, street light masts, 
etc. 

As a result of expanding and modernizing the water and 

sanitary systems within the country, Burma would become 

more at tr active to the in terna t ion al tourist trade. With 

its varied but mild climatic zones, beautiful scenery, 
historical background, outstanding Buddhist temples, 

shrines and monuments and because of its prime location at 

the thresh-hold of South East Asia, Burma could become the 

first stop-over for the European tourists on their way to 
Thailand, Singapore, Malaysia, Indonesia, etc. 

A pre-requi 1i t for this however, is the establishment of 

adequate hotels having internationally acceptable amenities 

including ample water supplies and modern sanitary 
facilities. 

As in other parts of the world the tourists bring in 

considerable foreign exchanges and their very presence 

causes the growth of a considerable local tourist, catering 
and servicing industry. 

Another sector which would be directly influenced by the 

availability of locally manufactured pipe is agriculture. 
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Approximately 30% of the country's land area is suitable 

for agriculture but less than half of this is presently 
under cultivation. 

Even modest efforts and results to expand the potable water 

supply and the amount of arable land under irrigation and 

cultivation, (boreholes, gathering, distribution), would 

considerably contribute to the well-being of the people and 

the GNP of the country. The mechanism for this is 
improvement and upgrading of the diets of the people, and 

also the possibility of increased export of food surpluses. 

This aspect is of special significance since over 60% of 
the population is rural. 

A further, although long term benefit of developing a steel 

pipe production plant is that it will form a major step 

towards the development of an indigenous integrated steel 

industry. Even in more industrially developed countries 
today's economic pressures on basic industries have forced 

a new concept onto the steel industry commonly known as 
reverse integration. This is simply starting with the 

construction of plants to produce the end products first 

(e.g. steel pipe, wire rod, etc.) and then follow-up at a 
later date with the iron and steel making facilities. 

Since Burma already has a fledging steel industry and 
related infrastru\,..ture the addition of pipe-making 
facilities at this time would act as a further impetus to 
the ultimate goal of the Ministry of No. 1 Industry in 
making Burma self-sufficient in iron and steel products. 

Exports 

International import-export statistics indicate that the 

following 8 Asian countries imported from Japan alone a 

combined average annual tonnage of welded steel pipes in 
excess of 240,000 tonnes in 1983/84. 
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Country Tonnnes 

Bangla~esh 3 ,870 

China 57,600 

India 56,370 

Indonesia 49, 900 

Malaysia 46,970 

Pakistan 2,760 

Philippines 6,370 

Thailand 19,050 

Providing the pipe produced in Burma meets international 

standards and norms and is competitively priced it can 

safely be assumed there is a ready export market for any 

extra pipe which could be produced beyond the country's own 
immediate market requirements. 

Any such exports would have the positive effect of 

providing an additional source of foreign currencies which 

in turn could be used to help off-set the foreign cTJrrency 
expenditures needed for importing steel coils for 
production of pipe. 

In laying out the basic plant design the co1mtry' s pr io

r i ty and then the export market potential was considered. 

Product and Product Mix 

Since in general practice there are two basic economical 
longitudinal '1elded pipe machine configurations the 
selection of which preliminary concept to follow was 
relatively fixed. 

The first basic design produces pipe having diameters 
ranging between 6" to 12". 

The second configuration is designed to, produce welded pipe 
with diameters ranging between 1/2" to 12". 
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In evaluating the pipe requirements for IDWSSD, other 

related projects and other industries it was determined 

that the pipe sizes most required were within the 1/2" to 

12" range although import figures also indicate limited 

consumption of pipes having diameters larger than 12". The 

study investigations however concluded that to feasibly 

cover IDWSSD related requirements as well as other 

industrial needs the product range should be for pipes with 

diameters between 6" to 12": the pipe range 1/2" to 4" 

could best be added at a later date and due to the fact 

that pipe with greater than 12" dia requires a different 

technique for production it should not be considered. 

These pipe sizes will not only cover most water and 

sanitary needs but also the majority of pipe requirements 

for other industrial sectors including mining, construction 

etc. In conducting the Study 2 basic layouts were 

considered and eva:~ated. 

The layout is f' r a plant operating with a single welding 

line to produce on a 2 shift operation up to 82,000 tonnes 

of pipe ranging in diameter between 6" to 12", including 

ceme~t/bi · .. men internal/external lining facilities. 

AllowancE 3 in the infrastructures and utilities have been 

considered to allow the plant to be expanded by a second 
welding machine. 

The alternative 2 is for a plant operating with two welding 

lines to produce pipe with diameters ranging between 1/2" 

and 12" and having a yearly 2 shift capacity of 113, 000 

tonnes. This layout also includes galvanizing for the 
smaller sizes. 

The economic viability for both has been calculated and 

presented in this study. 
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Going beyond 12" diameter pipe would require the 

installation of a third machine line, a so-called spiral 

welded· pipe making machine. Due to the completel~· different 

secondary and auxiliary equipment needed for operating and 

se=vicing this type of machine and because of the limited 

applications for such large diameter pipe, spiral welded 

pipe was not included as a part of th~ study or as an 

alternative to the longitudinal welded pipe machine(s). 

Plant Capacity 

To avoid increased original investment costs by having 

decided 

making 

spe~ial machines designed and manufactured it 

to conduct the Study using the standard 

equipment as available from a variety of 

was 

pipe 

international 

equipment manufacturers. In so doing this decission 

det~rmined the plant's initial production capacity at 

approx. 82,000 tpy per one machine line operating un a 2 

shift schedule for the larger diameters and a total of 

113 ,000 tpy for a combination of the small and large pipe 

sizes. 

The marketing portion and analysis of the Study goes into 

considerable detail to demonstrate that the stated capaci

ties are by no means excessive under the developing 

industrial and infrastructural mar~et conditions prevailing 

and expected to prevail in Burma in the coming years. 

All the individual aspects of the Study; markets, market 

requirements, product mix, equipment availability and size, 

versatility and economics indicate that ~he most 

advantageous plant layout for the welded steel pip1~ plant 

is ~he one which produces a range of pipe having diameters 

ranging from 6" to 12". 
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Financial 

The econJmic and financial viability of the project was 

then evaluated on the basis of the international avail

ability and costs of the input material, steel coils, 

versus the costs of finished pipe products. This calcu

lation was conducted under a number of different scenarios 

whereby it was considered that an excess of steel and steel 

products exist on the world's markets to the other extreme 

where for various reasons shortages occur especially in 

finished pipe ?roducts. 

The production costs within Burma were then evaluated 

together with the capital expenditures, financial charges, 

operations, product distribution and all related costs. 

These were then analysi zed to give a true picture of the 

projects viability. The analysis indicated that a project 

of this type should be positively considered and providing 

international financing can be arranged a welded pipe plant 

should be constructed in Burma. Various financial models 

for the execution of this project are detailed under 

Chapter x. 
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Schedule 2 Estimate of investment cost: 

pre-investment studies and preparatory 

investigations 

Pre-investment studies and preparatory investigations 

No. Quan- Item description Quantity Unit Unit Cost 
tity L F 

US$ US$ 

Preparatory In-

vestigations 

1 1 Detailed site 6 ha 2,500 
survey vri th lay-

out markings 

2 1 soil survey: lx>re 10 hole 1,500 
holes, site tests, 

lab, tests, river 

investigation 

3 1 Supervision by 15% 
Metal Industries 

Coqx:>ration 

Total 

L = Local 

F = Foreign 

Cost of the pre-feasibility and feasibility studies have been 
financed by UNDP. 

EBE 

Total Cost 

L F 

US$ US$ 

15,000 

5,000 

4,500 

19,500 
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CHAPTER III 

MARKET AND PLANT CAPACITY 
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Market and Plant Capacity 

The er i tical factor in demand and market analysis is nor

mally an estimate of the demand for a product, in this in

stance welded steel pipe, over the life span of a project. 

Although the demand is normally a function of several va

riables within a country, this Study places its main em

phasis on the existing and anticipated demands for potable 

water and the Government's continuing efforts to improve 

the socio-hygenic conditions for the entire population. 

In addition the Study also took into consideration other, 

existing and potential industrial and municipal customers 

pipe needs and also the possibility of export sales. 

To avoid an excess production apaci ty the demand apprai

sal was conducted to identify the individual pipe mix 

requir~rnents to fulfill each particular aspect of the 
overall demand. 

For convenience sake the term present demand or market as 

used in the Study takes into account the modernization work 

which should be started immediately as well as population 

growt'· up to the year 2000. With consider at ions for 

engineering, construction a~a operational start-up the time 

span of the report covers approx. 12 years of on-stream 
operations. 

A normal starting point in assessing market demand for a 

product is to analyse historical market statistics. 

Therefore the Central Statistics organization Rangoon was 

approached for information on welded pipe imports. Table 

number 3.1 shows a summary of the information obtained. 
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For a country of Burma's size this is a very small amount 

of pipe which leads to the conclusion that the actual 

import cf pipe must be greater or the consumption must have 

been suppressed by outside factors (the most probable being 

restriction on imports due to the shortage of foreign 

currency). Further investigation did in actual fact show 

that pipe consumed within an industrial or development 
project does not 
(i.e. steel pipe) 

necessarily appear as a specific item 

in the import figures but may well be 
classified under other data or not at all and hence 
unidentifiable. 
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Table 3.1 Inport of TUbes and Pipes of Iron or Steel *) 

1983/84 1984/85 

(provisional) 

Kyatt Tonnes Kyatt Tonnes 

Seamless 2" and above 11,558,000 7,362 15,881,000 10,085 

Seamless below 2" 114,000 94 

Welded 2" and above 864,000 150 6,493,000 620 

Welded below 211 5,654,000 1,689 6,345,000 956 

cast iron 834,566 707 

*) Central Statistics Organization (CSO) , Rangoon, Burma 
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Sales Forecast 

An alternate and more realistic method for determining the 
current effective demand for pipe in Burma is to calculate 
the amounts of pipe required for immediate IDWSSD and 

related development and modernization projects for 
replacing existing distribution systems and expanding the 

systems to accommodate the ever increasing population. As 
the water supply situation differs considerably between 

rural and urban projects the study investigates the two 
situations as independent entities. 

Table 3.2 shows population estimates to the mid-fiscal year 

1984/85 and Table 3.3 breaks down the population into 
"urban and rural" with estimates up to the year 2000. There 
are also numerous other water and irrigation.projects which 

have to be taken into consideration when planning for a 
primary industry such as a pipe plant. 

The majority of the older cities throughout the world had 
their infrastructures and utility systems installed at the 

end of the last or early part of this century. At that time 
the water distribution networ~s and systems, including tie
ins and internal residential and domestic lines, were 
mostly made of galvanized iron {G. I.) and lead piping. In 
the meantime it has been proven that lead waterlines 

present a severe health hazard to the population and must 

be replaced as soon as possible. Due to the critical nature 
of the problem it can therefore be concluded that replacing 
the old pipe distribution syst~ms in the urban areas is of 
primary importance to the Government as well as the IDWSSD. 

It can also be concluded that all existing pipes will have 
to be replaced in its entirity. Also, of primary importance 
is to provide more potable water for the ever increasi .,.1 

population. 
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Investigations within Burma have shown that more modern 
installation programmes have turned to the utilization of 

plastic piping. Plastic piping is cheaper, it has no great 
corrosion problems, it has less risk of internal 

encrustation forming than iron or steel pipe (due to its 
very smooth surface} and it is easier to handle (light and 
flexible, and HOPE pipe up to 90 mm diameter can be 

supplied in coils). However, due to its lower material 
strength compared to steel or iron pipe it is limited in 

its use up to a maximum of 4" diam. and occassionally for 
very low pressures 6". 

UNICEF/ADB who are at present undertaking rural water 

supply programmes within Burma were able to confirm this 
information. They use HOPE and PVC pipe for all diameters 

up to 110 nun and in some cases even up to 140 mm. They also 

say that in the future they expect to replace half of their 
4" and 6" steel well-casing pipe consumption with plastic. 

Information received from the General Affairs Department of 

the Ministry of Home and Religious Affairs also shows that 
for town water supply the situation is similar. For the 

Mandalay water project (financed by OPEC and ADB) the 
department used HDPE for house connections and mains up to 
63 nun diam. Mains above this were constructed from cement 

lined steel or ductile iron with epoxy coated outer 

surface. 

The following shows the present and anticipated urban 

population figures up to the year 2000. 
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Table 3.2 Population Estimates 

Year Population Annual 
Growth 
Rate 

1974/75 29,778,000 2.05% 
1975/76 30,389,000 2.05% 
1976/77 31,009,000 2.04% 
1977/78 31,642,000 2.04% 
1978/79 32,284,000 2.03% 
1979/80 32,939,000 2.03% 
1980/81 33,608,000 2.03% 
1981/82 34,287,000 2.02% 
1982/83 34,976,000 2.01% 
1983/84 35,680,000 2.01% 
1984/85 36,392,000 2.00% 

Note: Population estimates are based on 1973 and 1983 
censuses. 

Source: Report to the Pyithu Hluttaw 1985/86. 

Table 3.3 Population in Urban and Rural Comnunities 

1973 1983 1990 2000 
census census estimate estimate 

by EBE by EBE 

Total p:>pulation million 28.9 35.3 40.6 49.5 

Ir. towns 19% 24% 28.5% 36.9% 
million 5.5 8.5 11.6 18.3 

In rural <Xll1lUl- 81% 76% 71.5% 63.1% 
nities million 23.4 26.8 29.0 31.2 

Source: Country Report Burma 1984 

(West German Federal 3tatistics Office). 
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Urban Water Supply 

In order to be able to make reliable estimates for pipe 

consumption in piping and/or re-piping programmes some sort 
of historic base is required from which realistic 

assumptions can be made. 

In calculating the urban requirements for pipe, information 
was obtained from the General Affairs Department of the 
Ministry of Home and Religious Affairs and Ministry of 

Construction. This information is summarized in Table 3.4 
and gives relevant data regarding pipe consumption in five 

water supply projects. Using data from this table in 
. conjunction with Tables 3.2 and 3.3 an estimate of future 
demand can be made. The basis for these calculations were: 

Total population of Burma in the year 2000 = 49, 500, 00') = 
100 % 

Portion of urban population in the year 2000= 18,300,000 = 
36.9% 
Number of years which projection covers: 12 yrs (1988-2000) 
Table 3.5 tabulates the result of these calculations. 
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Table 3.4 Examples for Pipe Demand for Urban Water Supply: Designed/EXecutedl 

Ncminal Diameter millimeters 
inch 

Number 
City/Location of 1050 1000 900 800 750 600 450 400 

Persons 
served 42" 40" 36" 32" 30" 24" 18" 16" 

Pipe Length (meters) 

Prome *) 86,000 - - - - - - - -
Mague *) 54,000 - - - - - - - -
Mudon **) 39,700 - - - - - - - 500 

Mandalay **) 532,000 - - 1,330 8,170 - 10,890 - 10,030 

Rangoon **) 2,458,700 5,060 - 10,580 - 15,150 91,340 - 28,930 

Total 3,170,400 5,060 - 11,910 8,170 15,150 102,230 - 39,460 
Meters/Person 0.0016 - 0.0038 0.0026 0.0048 0.0322 - 0.0124 

Nominal Diameter millimeters 
inch 

200 150 100 80 63 50 37 32 

8" 6" 4" 3" 2.5" 2" 1.5" 1.25" 

Pipe Length (meters) 

Prome 4,050 30,500 - .. - - - -
Mague 5,760 24,100 4,57 - - - - -
Mudon 3,020 5,890 9,700 850 - - - 3.000 

Mandalay 34,150 87,730 136,000 100 70,400 - - 52,060 

Rangoon 274,400 865,900 250,000 - - - - -
Total 321,380 1,014,120 400,270 950 70,400 - - 55,060 
Meters/Pers. 0.1014 0.3199 0.1263 0.0003 0.0222 - - 0.0174 

*) Source: General Affairs Department, Ministry of Home and Religious Affairs 
**) Source: Housing Deparbnent, Ministry of Construction 

Note: Pipe demand for house connections (60 to 90 m pipe per connection) is not included (made 
Prome, Mague, Mudon and Mandalay implementation 1983-87, Rangoon designed only. 

1 
i 
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I 
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·I 
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pe Demand for Urban Water Supply: Designed/Executed Projects 

Diameter millimeters 
inch 

~00 800 750 600 450 400 300 250 

a6" 32" 30" 24" 18" 16" 12" 10" 

I! Length (meters} 

- - - - - - 2,250 1,750 

- - - - - - - 4,950 

- - - - - 500 3,020 1,250 

Lr330 8,170 - 10,890 - 10,030 13,960 8,540 

),580 - 15,150 91,340 - 28,930 286,600 -

,910 8,170 15,150 102,230 - 39,460 305,830 16,490 
.0038 0.0026 0.0048 0.0322 - 0.0124 0.0965 0.0052 

Diameter millimeters 
inch 

80 63 50 37 32 25 20 

3" 2.5" 2" 1.5" 1.25" l" 0.75" 

! Length (meters) 

- - - - - - -
- - - - - - -

850 - - - 3.000 12,000 45,000 

100 70,400 - - 52,060 294,530 320,000 

- - - - - - -

950 70,400 - - 55,060 306,530 365,000 
0.0003 0.0222 - - 0.0174 0.0967 0.1151 

ry of Home and Religious Affairs 
~ry of Construction 

to 90 m pipe per connection) is not included (made by private owners) 
11entation 1983-87, Rangoon designed only. 
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Table 3.5 Annual Steel Pipe Demand in the Range 6" to 12• 

for Urban water Supply 

Naninal Pipe DianP.ter 

300 250 200 

12" 10" 8" 

Distribution Lines nv'p 0.09965 0.0052 0.1014 

Average demand per person 

Annual demand (coated pipe} nv'P 147,200 7,900 154,600 

(18,300,000 persons within 
12 Years} 

Well Casings (estimate} nv'yr 20,000 20,000 
(Black pipe} 

Total consumption JI\/yr 167,200 27,900 154,600 

EBE 

millimeter 
inch 

150 

6" 

0.3199 

487,900 

487,900 
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Rural Water Supp!,y 

In most areas of the country the rural population will for 
the foreseeable future continue to be dependent on well 

water as their main source of potable water. Any plans to 
increase the water supply will therefore require additional 
wells and main distribution network. 

By the year 2000 the rural population is expected to 

increase to 31, 200 ,000 people. To provide sufficient 
potable water for this population UNICEF estimates between 

1986 and the year 2000 (14 years) it will be necessary to 
have 15, 000 new deep tubewells with an average depth of 

91.4 m and 40,000 new shallow tubewells at an average depth 
of 46 m. 

For shallow wells UNICEF will use 2" dia. plastic pipe as 

casings. For the deep wells UNICEF expects to use 4" and 6" 

dia. pipe; half the amount in plastic and half in steel. We 
expect however that all 4" casings will be of plastic and 
all 6" casings will be of steel. 

15, 000 systems of deep we~ .. ls 

6,000 systems with dia. 4" casings (pla8tic) 

9,000 systems with dia~ 6" casings (steel) 

6" steel casinos 

9,000 x 91.4 = 822,600 m in total 

58,800 m/yr. 

The field market survey personnel approached several 
individual governmental departments and others regarding 

their anticipated steel pipe requirements the results of 
which are summarized in the following pages. 
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Water Supply for Gov~rnment Buildings 

Table 3.6 is based on information given by the Construction 
Corporation, Ministry of Construction who estimate their 
future annual consumption to be: 

- supply lines dia. 1/2" to 6" 200,000 m/yr 
- deep well casing dia 4" to 10" 6,000 to 10,000 m/yr 

1/2" to 4" dia. plastic pipe: 6" dia. and above steel 
pipe 

It has also been assumed that there will also be a demand 

for 12" casing as well as capacities must be expanded. 

Table 3.6 Steel Pipe Demand for Government Buildings 
'6"-12"). 

Black Welded Steel Coated/lined welded 
Pipe Steel Pipe 

Naninal Dia. nm/inch Naninal Dia. nm/inch 

300 250 200 150 300 250 200 150 

1 ... -· 10" 8" 6" 12" 10" 8" 6" 

Supply Lines (Jl\/yr) 35,000 

Deep Well casing (rry'yr} 2000 2000 2000 2000 

Irrigation 

Approximately 30% of Burma's land area, 20 million 
hectares, is suitable for agr icul tu re. At the present time 

however, less than half of this area is being productively 
utilized. Since the acreage is generally located along or 

relatively near the rivers or in moderately rainy regions 
only 12. 4% of the total farm acreage is presently under 

irrigation. 
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As the general population increases more and more acreage 

will have to be brought under cultivation to ensure ample 

food s-tocks to feed the people. As the new areas to be 

brought under cultivation become more distant from the 

rivers and easily accessible water there will be an ever 

increasing dependence on water wells and pipe irrigation 

systems to irrigate the land. Even though there are only 

1.1 million hectares of land pr~sently being irrigated the 

number will rise considerably over the next 14 years. In 

order to get some background data on 

the Irrigation Department, Ministry 

approached. They were able to furnish 

irrigation projects 

of Agriculture was 

data on a proposed 

42 ,000 acres irrigation project, the estimates from which 

were based upon a present 3 years' project to irrigate 

20, 000 acres. From this an annual estimate of steel pipe 

consumption for irrigation purposes was made. A summary of 

the results is shown in Table 3.7. 

Table 3.7 Steel Pipe Demand for Irrigation (6n-12n) 

Well casing 

Mains 

Black Pipe 

Nominal Dia. 

millimeters 

300 

12" 

m/yr 2,600 

m/yr 

inch 

250 

10" 

1,700 

Pipe, Coated and 

lined 

Nominal Dia 

millimeters 

inch 

200 150 

8" 6" 

26,700 26,700 
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Electric Power Transmission Support Poles 

When nationally produced steel prof :les and good cement 
posts are scarce, freely available steel pipe would become 

the ideal material for construction of electrical 
distribution line supports. Pipe has the advantage of easy 

fabrication, transportation, installation and maintenance. 
The mileage of transmission lines (230 to 66 kV) is 

increasing every year and with it the mileage of 
distribution networks (33 down to 0.4 kV). To calculate 
pipe demand only distribution lines are considered. The 
mileage provided during 1984/85 plus 10% was taken as a 

basis and are shown in table 3.8 below. 

Table 3.8 Mileage of Overhead Distribution Lines 

1983/84 1984/85 1984/85 as before 
existing existing increase + 10% 
miles miles miles miles 

33 kV 1170 1316 146 160 

11 kV 2542 2678 136 150 

6.6 kV 215 242 27 30 

3.3 kV 14 14 

0.4 kV 4140 4292 152 170 

Source: Report to the Pyithu Hluttaw, 1985/86. 

In addition l3mp posts will partly be made of steel pipe. 

These posts will also be used to carry electricity lin~s. 

We think that, considering for the year 2000 an urban 
population of 18. 3 millions, an annual demand of 2000 new 

posts (average height a m, dia. 6") is very conservative. 

For maintenance ana repair of existing 

(approx. 2% of the above) will be needed. 
also ideal for 

materials). 

~ir of installations 

installations 
(Steel pipe is 

made of other 
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Table 3.9 Pipe for Electrical Transmission Line Support and Lamp Posts 

Overhead Annual Posts Pipe Main Annual Pipe Demand 

Distribu- In- per Length Pi.pe dia dia. dia. dia. 

ti on crease Mile per Post dia 6" 8" 10" 12" 

miles no. m inch m m m !II 

33 kV 160 30 24 12" 115,200 

11 kV 150 40 10 12" 60,000 

6.6 kV 30 40 10 10" 12,000 

3.3 kV 40 10 8" 

0.4 kV 170 so 10 8" 85,000 

Larrp Posts 8 6" 1,600 

Repairs all 1,700 200 3,500 
C:ia. 

Total Annual Demand 1,600 86,700 12,200 178,700 
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Pipe for the Petrochemical Industry 

The Petrochemical Industries Corporation {P.I.C.) is 

responsible for all petrochemical and chemical plant 

projects. 

Data obtained from the Corporation indicates that they 

consume a range of pipe between 1/2" and 8" all to API 

standard SL 80-85% of which is welded and the remainder 

threaded. The data was further broken down to show. 

Pipe diameter 

l./2"-2 1/2" 

3"-4" 

6"-8" 

% {by length) 

15% 

70% 

15% 

PIC also stated that on average they consume 2000 m of pipe 

per year {in the above ratio) for maintenance work and 

approximately 1000 tpy of pipe on new projects 40% of which 

is welded steel pipe, again broken down into the above 

ratio. On the assumption that equal quantities of 6" and 8" 

pipe are used and a general increase of 1.5 times past use 

will be needed in the future it is possible to calculate a 

reliabl~ future annual demand. The following table 

summarizes the result of this calculation. 

Table 3.10 Pipe for the Petrochemical Industry 

Black Pipe 

Norm Dia. millimeters 
inch 

200 150 

8" 6" 

Maintenance M/yr 200 200 

New plant m/yr 4,100 4,100 

4,300 ~,300 
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Pipe for Ministry of Defence Use 

Th£ Director of procurement for the Ministry of Defence 
furnished data on pipe consumption by the military during 
1985. No discussions were possible at the Ministry and it 

was considered that the figures supplied were rather 
conservative. To allow for future increase 50% was added to 
the figures obtained so giving the following future demand: 

en pipe 

6" pipe 
2,700 m/yr 

13,800 m/yr 

Pipe for Myanma Oil Corporation 

The Oil Corporation furnished information on their 

estimated consumption for the next five years. Their 
requirements were then calculated from this and showed the 
following in the 6 to 12 inch range: 

Pipe Working Annual 
size pressure consumption 
(in) {psi) (m) 

10 150 - 1000 61,000 

8 150 - 1000 46,000 

6 150 - 1000 45,000 

To produce this pipe to API oil line 
additional special 

small amount of 
equipment and for 

pipe the additional 

standard requires 
such a relatively 

investment is not 

feasible. Therefore no allowance for oil pipe manufacture 
has been made in the production programme. 

Other Outlets for Pipe 

Usually products are manufactured to market demand but 

often availability of a product on the market tends to ge
nerate an otherwise latent demand. This is especially true 
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in a situation where a readily available product can be 

substituted for one which is not easily obtainable. From 

this point of view an additional outlet for welded steel 

pipe can be identified. It can be expected that such as the 

construction mining industries would consume more pipe for 

applications which anyhow utilizes pipe and also as a 

substitute for profile steel (such as "I" beams, angles 

etc.). As it is very difficult to quantify such a market 

the study set a nominal 7,600 tonnes/yr as the initial 
level. 

Table 3 .11 gives a complete summary of the pipe market 

estimates as discussed in the previous pages. 
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Table 3.11 Summary of Annual Steel Pipe Demand in the Range 6" to 12" 

Naninal Diam=ter in millimeters and inch 

300 mm I 12" 250 mm I 10" 200 mm I 8" 150 II 

Field of A._oplication black coated black coated black coated black 

lined lined lined 

rn/year m/year m/year rn/year rr/year rn/year rn/year 

Urban Water Supply 20,000 147,200 20,000 7,900 - 154,600 -
Rural Water Supply - - - - - - 58,800 

Water Supply f. GoverrutEnt 2,000 - 2,000 - 2,000 - 2,000 
slags. 

Manufacture of Electr. 178,700 - 12,200 - 86,700 - 1,600 
Distr. Posts 

Irrigation 2,600 - 1,700 - - 26,700 -
Ministry of D2fence - - - - 2,700 - 13,800 

Petrocherni8al Industries - - - - 4,300 - 4,300 
Corp. 

Ministry of Mining 1,000 1,000 1,000 1,000 2,000 2,000 2,000 

Others 67,390 - 8,700 - 50,970 - 114,960 

Total 271,690 148,200 45,600 8,900 148,670 183,300 197,460 

1,626,900 419,890 54,500 331,970 74 

' 

' 

' ' 
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Demand in the Range 6" to 12" 

ameter in millimeters and inch 

12" 250 mm I 10" 200 mm I 8" iso mm I 6" 

coated black coated black coated black coated 

lined lined lined lined 

m/year ro/year rn,lyear rr/year J'l\/year m/ycar rn,lyear 

147,200 20,000 7,900 - 154,600 - 487,900 

- - - - - 58,800 -
- 2,000 - 2,000 - 2,000 35,000 

- 12,200 - 8'5,700 - 1,600 -

- 1,700 - - 26,700 - 26,700 

- - - 2,700 - 13,800 -
- - - 4,300 - 4,300 -

1,000 1,000 1,000 2,000 2,000 2,000 2,000 

- 8,700 - 50,970 - 114,960 -

148,200 45,600 8,900 148,670 183,300 197 ,460 551,600 

() 54,500 331,970 749,060 

' 

' 

' 
~ 
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Export Potential 

Although the basic philosophy for this project is to 

provide a pipe manufacturing facility to supply pipe for 

Burma's own consumption certain factors make it necessary 

to consider wider horizons than the indigenous market. 

The necessary product mix to satisfy the majority of the 

demands of the Burmese market covers a range of pipes 

between 6" and 12". Unfortunately the technical limitations 

imposed on pipe manufacture dictate that the production 

line which must be installed to cover this wide range of 

pipes, gives a large total production capacity of the 

plant. Obviously then, to maximize the full production 

capabilities of the plant it should be operated at its 

maximum capacity to ensure an adequate return o~ 

investment. In practical terms therefore, the output of 

pipe, especially in the early years of production will 

certainly exceed the internal market needs. 

Also, the input material for pipe manufacture (i.e. steel 

coils) must still be imported. Although costs of importing 

steel coil as opposed to importing pipe means a 

considerable saving in foreign currency for the Burmese 

Government there still remains the need to spend foreign 

currency on imports. If such import costs can be off set 

against earnings from exports of pipe then this would be an 

obvious advantage for the project. 

The above considerations therefore lead to the conclusion 

that the export market should be considered. 

The main requirements for any exporting nation are that 

their products must be manufactured to a suitable standard, 

the cost of products must be competitive and the exporter 
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must set up an efficient marketing organization. The 
question of quality is not a problem as the production 

lines are designed to manufacture pipe to the recognised 
international standards. Also, cost of pipe should not be 
difficult to maintain at general world prices and further, 
provided the export markets are carefully selected so that 

transportation costs can be held to a minimum Burma could 

have a distinct advantage over its competi to~s. Marketing 
of the product can be easily achieved provided it is 
started in advance of procuction and the ~upply of the 

product can be proved to be reliable in terms of set 
delivery dates. 

Plant Capacity 

The capacity of the welded pipe production plant has been 

determined on the basis of our market investigations, the 
results of which are shown in the annexed Table 2. Table 2 

indicates the market demand in the pipe range from 6" to 
12". 

As far as we have been able to find out, the market for the 

size range from 1/2" to 4" is presently taken up by plastic 

pipes, whilst all the bigger pipes in the range from 6" to 
12" are imported as iron or steel pipes. As shown on Table 
1 the market demand for pipes from 6" to 12" is approx. 
44,000 tonnes per year. 

On considering the whole pipe size range from 1/2" to 12" 
the technological criteria of pipe welding plants suggest a 

split into two welding lines with different features. The 

first welding line would cover the size range from 1/2" to 
4", and the second would produce pipes in the r~nge from 6" 
to 12" nominal diameter. The split between thP. two welding 

lines is also consistent with tne split in the market 
between plastic pipes and (imported) steel pipes. 
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Consequently the study has been based on a production unit 

to cover the 
completeness 

whereby the 
produced. 

6" to 12n pipe diameter range. However, for 

a second alternative has also been included 
full range of pipe (1/2" to 12") could be 

Working Hours 

days per year 

working days 
Monday through Friday 
total holidays 21 d/y 
average number of holidays 
M~ndays through Fridays 

working days per year 

8 hours per shift 

1 shift operation 

2 shift operation 

3 shift operation 

Alternative I 

365 d/y 

260 d/y 

./. 15 d/y 

245 d/y 

1,960 h/y 

3,920 h/y 
5,880 h/y 

Pipe production plant in the pipe size range from 6" to 12" 

with a capacity of approx. 82,000 tons per year, covering 

the internal market demand of 44, 000 tons and 38, 000 tons 

to be exported. 

The exported quantity being necessary to utilize the 
production potential of the plant. 

Alternative II 

Pipe production plant in the pipe size range from 1/2" ~o 

12", i.e. comprising to welding lines (1/2" to 4" and 6" to 
12") with a total capacity of appro~. 112,000 tons per 
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year. Although the present demand of l/2n to 4n pipe may be 

covered by plastic pipes there is the possibility of steel 

pipes supplementir.g the plastic pipes. In addition, the 
output of the plant could be assigned to be exported. 

The features of the two alternatives are summarized below: 

Alternative I 

- Pipe size range produced 6 to 12 inch 
- Welding plant capacity based 

on 2 shift operation (3920 h) approx. 82,000 tpy 
- Output fo~ interr.al demand approx. 44,000 tpy 
- Output to be exported approx. 38,000 tpy 
- Time utilization factor o.s 
- Average pipe length 10 m 
- Pipe wall thickness range 3.18-6.35 mm 

The pipes produced in the plant are partly supplied as 

black pipes or with internal cement lining and external 
bitumen coating (see also breakdown in annexed Table 3}. 

Accordingly, the plant includes facilities for inner lining 

and exterior coating as well as all the other necessary 
equipm~~t for cutting, facing, non-destructive testing, 
marKing and bundling. 

Upstream of the pipe welding line a slitting line is re

quirec which splits the coiled strip supplied as raw 
material into skelps of the required widths. 

The particulars of this alternative can also be taken from 
the annexed tables: 
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Table 4 

Strip Slitting Line 

Table 5 

Tube Welding Plant 

Output for Internal Market Demand 

Table 6 

Tube Welding Plant 

Output on 2-shift basis 

Table 7 

Tube Welding Plant 

Output destined for export 

EBE 

In addition, the annexed flowsheet shows the main units of 
the plant as well as the input and output tonnages of the 
different production stages. 

Alternative II 

- Pipe size range produced 1/2 - 12 inch 
- Range of 1st welding line 1/2 - 4 inch 
- Range of 2nd welding line 6 - 12 inch 

- Average pipe length 1st 6 rn 
welding line 

- Average pipe length 2nd 10 m 
welding line 

- Wall thickness range 1st 2.0 - 4.5 mm 
welding line 

- Wall thickness range 2nd 
welding line 

3.18 - 6.35 mm 

Total output approx. 112,000 tpy 
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Time utilization factors: 

- 1st welding line {1/2 - 4 inch) O. 7 

- 2nd welding line {6 - 12 inch) 0.5 

{The different factors derive from the fact that the first 

welding line works with a strip storage looper whilst the 
second welding line is without a looper}. The output of the 
first welding line {approx. 30,000 tons per year) is passed 

partly through a galvanizing line to produce galvanized 
pipes {approx. 22,900 tons) and the rest comes from the 

plant as black pipes {approx. 7,350 tons). 

The plant includes all facilities to produce black as well 

as galvanized/threaded pipes such as equipment for cutting, 

end facing, non-destructive testing, pickling, galvanizing, 
straightening, threading, screw-on of couplings, fitting of 
protection caps, marking and bundling. 

Upstream of the two welding lines, a slitting line is pro

vided which splits the coiled strip into skelps of the re
quired widths. 

The particulars of this alternative can also be taken from 

the annexed tables: 

Table 4a 

Strip Slitting Line 

Table 8 

Tube Welding Plant 

Table 9 

Tube Galvanizing Plant 



- III.25 -

The annexed Flowsheet for Alternative II shows the 

units of the plant as well as the diffecent input 

output tonnages of the different production steps. 

EBE 

main 

and 

The plant design has been chosen and presented in such a 

manner that it was possible to study the feasibility and to 

construct the pipe plant in any one of the two 

configurations (alternatives) or as a combination of them 

both. 

The project feasibility analysis has examined and evaluated 

each of the above concepts. The results of the evaluations 

confirm that the most advantageous and therefore feasible 

layout is the one for the large dia. pipes only. This does 

not however exclude the possibility of adding a second 

phase (small dia. pipes) at a later date. 

Since without a doubt there is essentially a strong local 

as well as an export market for all the pipe products which 

could be produced in the plant the final decision on which 

plant configuration the project should be initially 

selected will depend mainly on the Government's internal 

priorities. 

Production Costs and Product-Price Relationship 

The Study' s on-site personal interviews and investigations 

indicate that product pr icing does not have a significant 

influence in the volume of expected sales as long as the 

pipe products are readily available on the market and can 

be purchased for local currency. 

Since it is envisaged that the pipe plant would operate as 

a monopolistic enterprise under the direct guidance of the 

Government and therefore protected by regulatory import 
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actions the pipe could be theoretically sold at the maximum 

pr ices obtainable and considerably above the actual 

production costs. The pr ice structure for exporting pipe 
however, will have to be in line with the international 

steel market pr ices then prevailing in the area. In the 
Study' s evaluation of the internal pr ices and wage 

structures within the country there is every indication 
that pipe produced in Burma could be competitively pr iced 
on the regional market. 

A major factor in determining the actual production costs 
and possibly the plant's capacity is the fact that the 

majority of input materials must be imported and therefore 
purchased on international markets for foreign currency. 
Since such market prices may be subject to wide 
fluctuations the production costs would have to be ~ltered 

accordingly. The pr ices used as a basis in the Study are 

therefore the average pr ices paid for said input materials 
over the last years plus an inflation factor to account for 
the inflationary tendencies. Base prices were obtained 
through international steel traders and shipping companies. 

Since the majority of pipe products will be controlled and 
consumed by various governmental enterprises the 

distribution system and outlets would be through the 

existing respective government stores and supply depots. 
The costs for distribution, storage and sales are therefore 
a summation of these actual costs. Internal transport costs 
for moving imported raw materials to the plant site versus 
finished products over the distribution systems of the 

country were a main factor in site selection. 

Burma has a very complex system of import duties and sales 
taxes. Therefore in order to achieve a realistic view of 
the feasibility of producing pipe in an indigenous plant 

the study excluded all duties, taxes and fees on imports 

and local trade proceaures within the country. 
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The sales prices of the prooucts from the plan~ are 
indicative of international prices cif Rangoon. Wher~ 

prices for Rangoon c-:>uld not be obtained cif pric~s ior 
other parts in the region were taken. Th~ feasibility 
calculations are therefore also based on these 
international priceE to show the potential profit/loss of a 
plant operating inside B.Jrma in comparison to the cost of 
pipe being shipped to Burma from abroad. 
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Schedule 3-2/l Estimate of production oost: sales am distribution oosts 

Price basis 1986 

ESTIMATE OF ~ON C'a3T 

Sales and distribution oosts - Alternative I 

Cost US$ 

No Item desctiption IDc. For. Foreign Iocal Total 

1 SALES CXl;TS 

Training Yes No 5,000 5,000 

Advertising etc. Yes Yes 30,000 20,000 50,000 

Travel expenses Yes Yes 60,000 25,000 85,000 

After 5'J.es ser- Yes Yes 30,000 30,000 60,000 
vice 

COmtuniC'?tion Yes Y:?S 40,000 20,000 60,000 

2 DISTRIBUI'ION cn3TS 

Strapping for Yes No 20,000 20,000 
pipes 

Freight charges 
not considered 
- all prices 
quoted ex-works 

Total 160,000 120,000 280,000 
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Schedule 3-2/2 F.stimate of production ex>st: sales and distribution ex>sts 

Price ba~is 1986 

ES1'IMATE OF PHDt.JCI'IOO en;'!' 

Sales and di3tribution cos~s - Alternati~ II 

Cost US$ 

No Item .Jesctiption Loe. For. Foreign ~.l Total 

1 SALES COOTS 
Training Yes No 5,000 5,000 

Advertising etc. Yes Yes 30,000 30,000 60,000 

Travel expenses Yes Yes 100,000 50,000 150,000 

After sales ser- Yes Yes 40,000 40,000 80,!lOO 
vice 

Conmunication Yes Yes 45,COO 25,000 70,000 

2 DISTRIBUTICN CDSTS 

Strapping for Yes No 30,000 30,000 
pi~s 

Freight charges 
not considered 
- all prices 
quoted ex-works 

Total 215,000 180,000 395,000 
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Schedule 3-3/1 Production Prograllllle - Alternative I 

l 
Products, Unit at Year 1 Year 2 
Wastes 100% 

capacity 
Capacity Units Capacity UI 

{tonnes) (%) (%) 
Diam. Wall Specification 
inches thick-

ness 
rrm 

6 4.78 black 5,970 70 4,179 80 ' 
6 6.35 black 1,510 1,058 
6 3.18 lined/coated 647 453 
6 4.78 lined/coated 18,197 13,242 ~ 

8 5.16 black 6,851 70 4,796 80 ! 
8 6.35 black 886 620 
8 3.18 lined/coated 846 592 
8 5.16 lined/coated 7,979 5,585 I 

10 3.96 black 84 70 59 ao 
10 5.56 black 2,83Z 1,976 
10 6.35 black 211 148 
lO 5.56 lined/coated 612 428 

11 4.37 black 168 70 11& 80 
12 5.56 black 20,242 14,169 1 
12 6.35 black 2,010 1,407 
12 5.56 lined/coated 12,120 e,484 

Total 57,314 6 

Steel scrap 6,820 70 4,774 BC 
Bitumen waste 220 154 
Cement mix waste 1,350 945 

Total 5,873 

' 
' 

' 
' 

' 
' 
' '' 



SECTION 

ltive I 

Year 1 

Capacity 
(%) 

70 

70 

70 

70 

70 

Units 

4,179 
1,058 

453 
13,242 

4,796 
620 
592 

5,585 

59 
1,976 

148 
428 

118 
14,169 

1,407 
8,484 

57,314 

4, 774 
154 
945 

5,873 

2 

Year 2 

capacity 
(%) 

80 

80 

80 

80 

80 

Units 

4,776 
1,210 

518 
15,134 

5,481 
709 
677 

6,383 

67 
2,266 

169 
490 

134 
16,194 
1,608 
9,696 

65,512 

5,456 
176 

1,080 

6,712 

Year 3 

capacity 
(%) 

100 

100 

100 

100 

100 

EBE 

Unit 

5,970 
1,510 

647 
18,917 

6,851 
886 
846 

7,979 

84 
2,832 

211 
612 

168 
20,242 

2,010 
12,120 

81,884 

6,820 
220 

1,350 

8,390 
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Schedule 3-3/2 Production PrCXJramme - Alternative II 

Products, Unit at Year 1 Year 2 
Wastes 100% 

capacity 
capacity Units capacity 

(tonnes) (%) (%) 
Diam. Wall Specification 
inches thick-

ness 
mm 

6 4.78 black 5,970 70 4,179 80 
6 6.35 black 1,510 1,058 
6 3.18 lined/coated 647 453 
6 4.78 lined/coated 18,917 13,242 

8 5.16 black 6,851 70 4,796 80 
8 6.35 black 886 620 
8 3.18 lined/coated 846 592 
8 5.16 lined/coated 7,979 5,585 

10 3.96 black 84 70 59 80 
10 5.56 black 2,832 1,976 
10 6.35 black 211 148 
10 5.56 lined/coated 612 428 

12 4.37 black 168 70 118 80 
12 5.56 black 20,242 14,169 
12 6.35 black 2,010 1,407 
12 5.56 lined/coated 12,120 8,484 

1/2 2.00 black 299 70 209 80 
1/2 2.00 galv./threaded 1,856 1,299 

3/4 2.65 black 376 70 263 80 
3/4 2.35 black 611 428 
3/4 2.65 galv./threaded 1,390 973 

1 3.25 black 724 70 507 80 
1 2.65 black 60 42 
1 3.25 galv./threaded 2,620 1,834 

1 1/4 3.25 black 734 70 514 80 
1 1/4 3.25 galv./threaded 691 484 

1 1/2 3.25 black 673 70 471 80 
1 1/2 2.90 black 260 182 
1 1/2 3.25 galv./threaded 5,465 3,826 

2 3.65 black 1,113 70 779 80 
2 3.65 galv./thr~aded 2,111 1,478 



SECTION 

tive II 

Year 1 

capacity 
(%) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

units 

4,179 
1,058 

453 
13,242 

4,796 
620 
592 

5,585 

59 
1,976 

148 
428 

118 
14,169 
1,407 
8,484 

209 
1,299 

263 
428 
973 

507 
42 

1,834 

514 
484 

471 
182 

3,826 

779 
1,478 

2 

Year 2 

capacity 
(%) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

units 

4,776 
1,210 

518 
15,134 

5,481 
709 
677 

6,383 

67 
2,266 

169 
490 

134 
16,194 
1,608 
9,696 

239 
1,485 

301 
489 

1,112 

579 
48 

2,096 

587 
553 

538 
208 

4,372 

890 
1,689 

Year 3 

capacity 
(%) 

100 

100 

100 

10 

100 

100 

100 

100 

100 

100 

ESE 

Unit 

5,970 
1,510 

647 
18,917 

6,851 
886 
846 

7,979 

84 
2,832 

211 
612 

168 
20,242 

2,010 
12,120 

299 
1,856 

376 
611 

1,390 

724 
60 

2,620 

734 
691 

673 
260 

5,465 

1,113 
2,111 
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Schedule 3-3/2 (cont.) Production Prograrmne - Alternative II 

Products, Unit at Year 1 Year 2 
Wastes 100% 

Capacity 
Capacity Units Capacity Units 

(tonnes) (%) (%) 
Diam. Wall Specification 
inches thick-

ness 
nm 

2 1/2 3.65 black 78 70 55 80 62 
2 1/2 3.65 galv./threaded 1,432 1,002 1,146 

3 4.05 black 753 70 527 80 602 
3 4.05 galv./threaded 3,565 2,495 2,852 

4 4.50 black 1,670 70 1,169 80 1,336 
4 4.50 galv./threaded 3,775 2,643 3r020 

Total 79,494 89,716 

Steel scrap 9,946 6,962 7,957 
Zinc 102 71 82 
Bitumen 220 154 176 
Cem:?nt mix 1,350 945 1,080 

Total 8,132 9,295 



SECTION 

Alternative II 

'¥ 

) 

Year 1 

capacity Units 
(%) 

70 55 
1,002 

70 527 
2,495 

70 1,169 
2,643 

79,494 

6,962 
71 

154 
945 

8,132 

2 

Year 2 

capacity 
(%) 

80 

80 

80 

Units 

62 
1,146 

602 
2,852 

1,336 
3,020 

89,716 

7,957 
82 

176 
1,080 

9,295 

Year 3 

capacity units 
(%) 

100 78 
1,432 

100 753 
3,565 

100 1,670 
3,775 

112,140 

9,946 
102 
220 

1,350 

11,618 

EBE 
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Schedule 3-4/1 Estimate of production oost: ermrl.ssions disposal 

Price basis 1986 

Enmissions disposal - Alternative I 

Cost 

No. Unit Quantity Item Unit cost Foreign LJ:x::al Total 

1. t 1,350 Disposal of lumps um 
cement waste 

2. t 88 Disposal of lumps um 
bitumen 

3. Sewage *) lumpsum 

Total 

*) invest:rrent "civil" and maintenance "civil" 

include sewage disposal system 

2,000 2,500 

500 500 

2,500 2,500 
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Schedule 3-4/2 Estimate of production cost: emnissions oisposal 

Price basis 1986 

Errmissions disp>sal - Alternative II 

Cost 

No. Unit Q.Jantity Item Unit cost Foreign ~ Total 

1. t 1,350 

2. t 88 

3. 

4. 

Disposal of lumpsum 
cement waste 

D:sposal of lumpsum 
bitumen 

Sewage *) 

Disposal of lumpsum 
waste fran 
pickling 

Total 

*) invesbnent "civil" and maintenance "civil" 

include sewage disposal system 

2,000 2,500 

500 500 

5,000 5,000 

7,300 7,500 
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Annex 

Table la Flow sheet - alternative I 

Table lb Flow sheet - alternative II 

Table 2 Summary of annual steel pipe demand in the range 6 
inch to 12 inch 

Table 3 Annual steel pipe nemand in the range 6 inch 

to 12 inch broken down into black tubes and tubes 

with external and internal coating/lining for 
internal demand and for export 

Table 4 Parameters for determination of production 
equipment 

Production unit: strip slitting lin~ -
Alternative I 

Table 4a Parameters for determination of production 
equipment 

Production unit: strip slitting line -
Alternative II 

Table 5 Parameters for determination of production 
equipment 

Production unit: tube welding plant -
Alternative I 

Output based on internal market demand 

Table 6 Parameters for determination of production 
equipment 

Production unit: tube welding plant -
Alternative I 

Output based on two shift operation 
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TablP 7 Parameters for determination of production 
equipment 

Production unit: tube welding plant -
Alternative I 

Output destined for export 

Table 8 Parameters for determination of production 
equipment 

Production unit: tube welding plant -
(1/2 inch to 4 inch) 

Table 9 Parameters for determination of production 

equipment and material cost zinc 

Production unit: tube galvanizing plant 

Table 10 Time utilization of equipment 

EBE 



COil Storaoe 

stored producticn time: 1 . 5 llO"lth 

stored weiqht : 11,000 tons 

T 

• input: 88,700 tons 

Strip Slitting 

output: 84,410 tcns 

~ 
Slit \_,oil Storaqe 

stored produ.....-ticn t.ilTe : 1 day 

st:A:red weight : 140 tens 

l 
inp.it: 84,410 tons 

TUbe Fonninq 

TUbe weldinq 

'I\lbe Cuttinq 

output: 82,540 tcns 

I 

• 
-------------

Intermediate Storaqe 

stored product.icn t.im:l: 1 day 

stored ...ieiqht : 3 30 tcns 

1 
t 

' scran loss 
4,290 tcns 

--- ...___.., 
I 

' 9CI"ap loss 
1 ,8711 tens 

(.I') 

""" C""') 

~ 

c::> 

::z: 

-

............................................................................ ~----~-------~~~· ........ ----------------.... --~ ................. ._~~~~----~--ii....~~----~~~~~~----------~~~~--~--------~~---



001:PJt:: '51,54U t:enS I 
I L ___________ 
~ 

----: 

Intenoodi.at.e Storaqe ' scrap loss 

stored producticn tine: 1 day 
1 ,87'1 tens c:.n 

r-n 
stored weiqht : 330 tens ~ 

--t 

l -
' 

~ 

:z 
input: 82,540 tCl'IS 

Tube Dad Facinq "' 
Tube Cleaninq 

-

Ncn-Destnlctive Testinq 

output: 81,880 tens 
- - -

L -- - --- -~ 

Internediate Storaqe ' sc-rap loss 
- -

stored producticn tilre: 1 day tStin ta1s 

stored weiqht : 330 tcr\S 

- -

}------- - -· - ~- -- ----- --, 

Inner Cem:!nt Lininq I f, 3 • 880 tens 

tlu-oughput: 18,000 tens . 

23,120 tcrls\ 
......_ ____ ---- - --- --- ~ - ---- -

- - - - - - - - Bittlten Coatinq 140, 760 tens 

thrCA1Clhput: 4 1 , 1 2n tens 

I 
J 

~-----

: 

I ~ 
Markin<l 

--
Bundlinci 



t I 

Biturren Coatinq 
I i 40, 760 t.cns 

thro-1<Thµ.it: 41, 120 tens 

I 
en 

! 

------- J 
rn 

r------ - -
("""") 

' ~ --t -
Markino C=' 

BurvUinci 
:z 

I ---· throuQtrput : 8 1 , 880 tons UJ 

I 

- - -

• 
CX1tµ.it Finished Products Tutal scrap 

black : 40,760 tpy i lined /coated: 4 1 , 120 tpy 
Tota] : 81,880 tpy f,,820 tpy 

I 

l 
I 

Finish£~ Product Stora.."le 

Stored orcx.luct icn tilre: 10 days 

black. : 1,660 tens 

' 
lined./ coated : 1 , 68 0 tC!'"I s I 

Total : 3,340 tals 
......... 
t-t 
t-t 

f" 
0 

I 

PRODUCTION PLANT FOR LONGITlJOINALLY WELDED STEEL TUBES 6"-12" 

EBE ALTERNATIVE I TABLE la 1148-00 2.0 3 
FLOW SHEET 



- - - - - - - - -

Coil Storaoe 
V) 

stored nroduct icri t ~: ~. S nont..'t r'T"1 

stored ~icrht : 12,260 t.als ~ 

........ 
l -
' 

c:) 

:z 
input: 122,080 tons -SU l.p Sli i:ti"'lCT 

ou4~t: 1 1S,600 tens 

~------- -- ----- -------- ----~--J 
I 

.------ - l --1 
• 

! 

t 
scrap loss Slit Coil Stora•ie 51 it Coil Storaoe 
6,480 tons 

stored producticn t~: 1 dav stored nrcrlucticn tirre: , day 

stored ....ei'lht : 130 tons stored YiPi<Jht : 140 t.als 

l ! 

• * -
inn.it: ~1,192 tens input: 84,410 tons 

'IUbe F'orminn 1'Ube F'onnin0 

TUbe Weldino 1\tre We]diM 

'fube OJt t in<l 'IUbe OJt t inq 

autnut: 30,623 ta1s ou~t: 82,540 tens 

- - - - - - l I 

l I 
I 

--- ~---

I ~ • I Int.enrediat.P Storaot> Intenmdiate Stora<lE' 
scrap i.-)ss scrap loss 
S69 tans stored producticri tirre: 1 day stor-00 producticri tiire: 1 day 1 ,870 tons 

stored ~iCTht : 120 tens stored ~iqht : 330 tens 

' 



---:---"""'• JV, ...... -.J -•-
. __ ,_.,.'-' -·-

J I 

l I ,- -- --

I t 

~ • 
-

Internediat.P Stora<:K' Intermediate Storar,e 
scrap ~.JSS scrap loss (,I') 

">69 tons stored prcrluctim tine: 1 day storm prcxiuct.ioo tilre: 1 day 1, 870 tons m 
~ 

stored weirmt : 120 tens stored weiqht : 330 t.aiS --4 -
~ C=» 

' :z 
~t: 30,623 tals input: 82,540 ta"ls 

"" Tube End Facinq ~End Facina 

'I\lbe Cl f'..an ino 'I\lbe Cleaninq 

Neri-Destructive Testincr Nc:n-Destnlctive Testinq 

output: 30,530 tons output: 81,880 tens 
- - - -

I 

J 
I 

..----- ---- --·------' -- : 

• 
' Interne::liate Storaqe Internediate Storaqe • scrap loss scrap loss 

93 tons stL)t-ed productien tirre: 1 day stored product.icn time: 1 nay 660 tons 
- -

stored weiqht : 120 tens stored weioht : JjQ tons 

I 

1 
r- -· --- - --- -------- --- -------. 

' 

input: 21,180 tens ! 
zinc input i 

I 

Pickli.rlO' 85'1 tans 

output: 23,000 tens i 
I 

I ! 
I 

fil,8RO tons __ ___J I ; 

* • ~l 

' steel input: 23,000 tons ' 

scrap loss 
1ao tens \calvanizino 

I I 
steel outrot: 23,000 tens 

I I - __ __J I 
~--- ~ I I I 

zirlct loss ______ J __ ~ ____ d!J1~~te S~a~ _ l ~ I ' Inner Cetent Linino I 
- l -~ -- ----- --- - - .. ...... _ ~ _ _.__~ 



r ou~t: 23,000 tens 
- -

I fi "3, 8RO ta'"ls 
r· I 
' 

* • ~ steel inµJt: 23,000 tons I 

scrap loss ' V> I 

18~ tens Gal vaniz ino '"" ("""") 

steel ootrut: 23,00n tms ........ -- - - - - - - - - - -

I 

---- __ _J r c::» 
I • z: 

• Internediate Storaoe ' zinc loss Inner Ce!Tent Linino I (.r.) 
i 02 tc.11s I 

stored prcrloctioo tilre: l dav throoqhµ_it : 18 , ooo tens i 

! 
I 

stored weicmt : 10 tons 

I black nices 
7,J50 tens t------- ----, 23,12~ I ! 

Str a i.:!h ten inn ' 

thl"'OU<1hfYUt: io,oq4 tons 

I 
i 

' 

~ I 

• 
I 

I 
inµJ.t: 10,094 t.cns I Bib.men Coatinq 

I 'n'\readin<J throuqhp.Jt: 4 1 , 1 20 tons 

' l o-itµJt: 10,000 tens 
I 

r 

~ I plained 

' I ,--------· ---~---
__ __J 

I 
t 0alvanized 

~--Ccup 1 inq Screw-01 tuhes 
scra!=> loss 1 2, 906 tc.11s 40,760 tCllS 
94 tens 

fittin,-i o~ orotect:icn caos 
I 

I thraJ<lhµ.it: 10,000 ta\!; 
I 

' 

j 
! 
i I i I 

I i I 

j __ --~-----· 

~ ~ ~ • 
Markinq Markin« 

8.D'ldlinq Hundlin~l 

thn:uahp..lt (without c:n.iplinqs) throuqh~t (wi tha.it CXAJP lioos) 
I 30,256 tens 81,880 tens 



' 

r------

t 
scra~ loss 
94 trns 

OU~lt: 10, 000 trns 

_l l 

• 
o.~ 1 inq Screw-Q1 

fittin--i o~ protectic:n caos 

thra..i<lhp.it: 10, ooo tcl1!; 

I 

·1 

I 
! 

plained 
rialvanized 
t~s 

12,906 tcris 

1 

I 

l~-~ 40, 760 tens 
I 
I 

I 
• 

L_-~~- • ! 

~ i 

------~~·--- -

Markinq Markin!! 

Bundlim Bundlinq 

thrcuohput (wi tha.lt ca.JP 1 inqs) 
30,256 trns 

t:hrou<ffi~t (wit.ha.it CUJplin<lS) 

fl 1 , 880 tcris 

I 

Output Finished Products I 'Ibta 1 scrap 

black : 48,110 ~ 

• lined/ O'.)<l ted : 41, 120 tpy 9,946 tens 
qalvanized : 12,906 tpy 
qalv. +threaded: 10 ,000 tp'f (9,766 tens saleable) 
Total : 112, 136 tpy 

......_~~~~~~~~~~~~~~~~~~~~~-~~~~~-! 

Finished Products Storaqe 

Stored orcrluctic:n t irne: 10 davs 

black : 1 ,%0 trns 
lined I coated : 1, 680 trns 
qalvanized : 520 trns 
rtalv. + threaded: 410 trns 
Total : 4,570 trns 

V) 

"" (""") 

--4 

c:> 

:z: 

~ 



eee 

~.lllJQ 

thro.iohp_it (without cu.xplinos) 
30,256 tens 

1 

i 

DUrIIJ.ll~ 

throuqh!='Ut (without caip linqs) 
81 , 880 tens 

l)utput Finished Prcrlucts 'I'ota l scrap 

~ 
q,q46 t.cns 

(.I') ,,., 
C"""') 

....... 
C) 

z: 
black : 
lined/ coated : 
qalvaniz<'!d : 
qal v. +threaded: 

48, 110 tpy 
41,120 tpy 
12,906 tpy 
10,000 tpy (9,766 tcY\s saleable) 

Total : 112, 136 tpy 

Finished Products Storaqe 

Stored orcrluct irn t 1me: 1 n davs 

black : 
l ined ./coated : 
qalvanized : 
'1alv. + threaded: 
Total : 

1, %0 tens 
1, 680 t.cns 

520 tens 
410 tens 

4,570 tens 

PRODUCTION PLANT FOR LONGITUDINALLY WELDED STEEL TUBES 1/2 "-12" 
ALTERNATIVE II TABLE I b 

FLOW SHEET 

tJ"I 

1148-002.0L. 

I 
........ ........ 
........ 
:--.. ___., 



- III. 42 - SECTION 1 

TABLE 2 

SUARARY OF ANN.UAL STEEL PIPE DE~AND IN THE RANGE OF b INCH TO 12 INCH 

FiEld of Application 

No~inal dia. 
300 n/ 12 inch 

mated tube 
black lined weight 

(11/year) (1/year·) (f.g/1) (ti~earl 

Nosiriai dia. 
250 u/10 inch 

coated tube 
black lined weight 

(ii/year) (;/year) (f.g/1) (t/year) 

Ho1inal dia. 
200 11/8 inch 

coated tJbe 
black lined weight 

(1/µearl(1/ywl (kg/Ill (t 

------------------------------------------------ -------------------------------------------------------------------------··-------------

2.i Urban Water Supply 20,000 147,200 43.66 7,300 20,090 7,900 36.69 1,024 154,600 27.20 
'"i ·} Rural Water S1Jpp ly ... 
2.3 Water Supply f.Govern1. Bldgs. 2, 000 ~3.66 87 2,000 36.69 73 2

1
(100 2i.2(! 

2.4 ftanuf act.of Electr.Oistr.Posts 178,700 43.66 1.av2 12,200 36.69 448 86,700 27.20 

2.5 Irrigation 2,61j0 34.42 89 1,700 26.29 ~5 26,700 16.91 

2.6 ftinistry of Defence L,700 27.20 
0 ., Petroche1ical Industries Carp. 4,300 27 .20 i.1/ 

2.B Ministrq of ftining 1, 000 1,000 43.66 87 1,000 i, 000 36.69 73 2,i!60 2, 00() 27 .20 

2.9 Other Users 45,810 43.66 2,000 6,000 36.69 220 36' 770 27.20 

21,580 ~9.72 : , ii73 2,700 41.77 113 14,200 33.31 

-- ·-------------------------------------------------------------------------------------------------------------------------------------

27:,690 148,200 1a,m ~5.600 8,901) 1,996 148,670 183,30C 

419,890 331,970 

18,438 1, 9'16 



SECTION 

Nominal dia. 
250 111/ 10 i 11ch 

coated t.uhe 
biack lined weight 

liiyear·l\i:iyearl tkgi1l (t/year) 

2 

Hornal dia. 
200 n/8 inch 

coated tube 
black lined weight 

l1/gear)l1/yearl !kg/1) It/year) 

No1inal dia. 
150 11/6 inch 

coated tube 
black lined weight 

l1iyearli1/yeari lkg/1) It/year) 

ESE 

Total fotal 
11/yearl It/year) 

-----------------------------------------------------------------------------------------------------------------------------------

20,000 7,900 3t.69 1,024 m,600 27.20 4,205 4B7,900 19 .24 9,387 837,600 21,916 

58. 91iQ 19.24 i l"'Tf 

1, lj.l 56,800 1, 131 

2, 00(! 36.69 73 21000 2i.20 ~· ,•'t 2,tt' .. \! 35,000 19.2~ 712 43,000 926 

12,200 36.69 448 86,700 27.20 2135~ 1,600 19.24 31 279,200 10.m 

1, 700 26.29 45 26,700 16. 91 451 26, 70(1 12.93 345 57,700 no 

2,700 27.2C i3 13,800 19.24 266 16,500 339 

4. 300 L7.20 117 4,300 19.24 81 
" 8,600 200 

1,000 i '000 36.69 73 2.0~0 2,000 27.20 1 ')'. 2,000 2,000 19.24 77 ii.000 346 

6,000 36.69 220 36, 770 27 .20 1,000 B3 ,160 19.24 1,600 171,740 4,620 

2,700 41. 77 113 14,200 33.31 '~1 ,," 3i '800 25.35 806 70,280 2,m 

------------------------------------------------------------------------------------------------------------------------------------

45,600 B,900 1, 996 148,670 183,300 8,840 197,460 551,600 14,436 

54,500 331,970 749,060 1,555,420 

1,996 8,&40 14,438 43,712 
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TABLE 3 

AUHUAL 3TEEL PIPE DEnAnD IN THE RANGE 6 INCH TD 12 INCH BROKEN DOWN INTO BLACK TUBES A~D TUBES WITH EXTER~AL 
AND INTERNAL COATING/LINING FDR I~TER~AL DEAANG AND FGR EXPGRI 

Uo~inal Wall TubE 
d;aaeter thickness wei9ht 
(inchl 1111 lkQ/nl 

6 -: ~ ,; 
i.i1iO 12.93 

6 4.78 19.24 
6 6.35 1". 1c 

i.IJnJJ 

3.i8 16.'11 
C' '; '17 "'){\ 
~ .ie 4.l 1i.'! 

B 6.35 11 1i 
.JVr\JJ. 

10 3.96 2t.29 
10 5.56 3l.69 
10 6.35 41.77 

'.; ' ~., 

3~.~2 li ~.jf 
~ '1 5.56 ,3. 66 i .. 

12 ' 1• (,, vJ 
i Q ;r1 , , • j,;. 

i n t e r ~ a l i a r t e t d e 1 a n d 

b l a ck tu be 5 cGated/lin~d tubes Total 
(1/qear) ltub~s/qearllt/uearl (~/Qearl ltunes/yearJl./qearl It/gear) 

26,700 2,670 3 iC ~ ,J.~ 34~.2 

i65,660 16,566 3,187.3 524,900 52 '4)'(1 10' 099 .1 13,286.4 
31,800 Jr i30 806.i 806.1 

26,700 2,670 451.5 451.5 
134,~?0 J"" '·; 1..j. °t't i 3,657.6 156,600 15.660 4.259.5 7. 91 i'. i 
i4,200 i' 420 473.0 47!.0 

1,m 170 H.7 44.7 
41,200 4,!20 i,511.6 8,900 ss·o "'l''ji, C" 

J<.u.J 1,838.1 
i.,700 270 ~ 'r, ,; 

! L.:. u 112.8 

2,600 260 89.5 89.5 
247,510 24T751 i0,806.3 148,200 H,820 6,470.4 17,276.7 
2: ,580 z f 158 1,on.o i,073.0 

T G t 

b l <l c f, 
(1/uw·1 \I 

310.310 
59,567 

251,88t 
26,599 

3, i84 
77,175 
5,058 

4,87(: 
463,630 
4(i,423 

----------------------------------------------------------------------------------------------------------·~------------------' 

663,420 66,3~2 21,761,9 892,000 89,200 2195i.2 43~714.1 



SECT10N 2 

N DOWH INTO BLACK TUBES ~no TUBES WITH EXTERGAL 
AL DEA~NG AHD FGR EXPORT 

1 ~ r t e t d e 1 a n d 

c~ated/lin~d tubes Total 
(~/q~arl !tubes/year)(~/uearl lt/uedrl 

ESE 

T c t a l a u t r u t i n c l u d i n g e x p o r t 

b1dc~; tub~s coated/lined tubes otal 
(1/uw·I (tubes/yearllt/~earl 11/yearl !lubes/ye~rilt/yearl 

-------------------------------------------------------- --------------------------------------------··------------------------------

26,700 2,670 345.2 "T ·~ " 5~.014 5,001 ;; ' "'I i;, "'! 

j11J1L 0;0.1 v"f01i 

524,900 52,490 10' 099 .1 13,206.4 310,310 31.031 5, 970.4 %3,230 98,322. 18,917.3 24,387.7 
806 .1 59,567 5,957 1,510.0 i,510.V 

26,700 2,670 451.5 451.5 so.01.; 5.001 845.7 ·:, c. i 
ti~ .... ; 

156 ,~t)O i5,660 4,25: .5 7 '91 i: 'i 251,886 25,189 6,851.3 293,rn 29 ,334 7,978.S 14.830.1 
473.0 26,51Y 2,660 886.0 &B&. Ii 

44 .7 3' l84 318 B3.7 83 7 

B,900 890 32~.5 1,B3S.1 ~ -,~ ., 1;0 2,831.6 16,671 1,667 611. 7 3,443.3 / / ~ l j J I, l .11.U 

112.S 5,058 506 '1 ~ J .., 21L3 .u.J 

89.5 4 '87(: 487 167 .6 16 7 rt, 

148,200 i~,820 6,470.4 f; "!7: 7 403,630 '16,363 20,242.1 277 7605 '!! !i.' 1~,120.2 32,302:3 , , ',_, Q.: ""',' u! 

i,073.(l 40 I 423 4,042 2,009.B !,009.8 

--------------------------------------------------------------------------------------------~---------------------------------------

892,00(1 89.200 21952.2 43,714.1 1,242,702.0 12~,271.0 40,763.8 1,670,873.0 167,087.0 41,120.4 81,88~.2 
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PARAMETERS FOR JETERf~:iri ON OF RODUCTION EQUIPMENT 
f·i-·Gdu:t;~Hi Unit.~ s~~!~:; tt.irig tri~ 

~iterr1;tiv~ I \0 inch ~-n 2 inch ~ip~ ~:r·ndu:t.ion) 

nes~!strip na~1nal Gut; id~ s~~lP ~~~b~r ;~r;~;:0; l CJ p~ou~c~ion outnJt ~~:t- i~n~: siit- ~K~tp 

ca~ge ::a~eter dia~eter width of skElps ~idlh ~1 ~ ~nc pr0duct ting line ~inq line required 
In) i1na11 1.n1 iUi µ2~ sv·:~ \H; ;,u) \~ 1 ue:~I !: 1 s~a;1 \t,ye.irj a1uear; 

3.16 
11"'1 

~. j c 

- ' ~·: !O 
.. . ~. 
\J1.'..: 

t.. j.J 

i. i'C' 
\..'. J·J 

I; 

6 
0 

1.-. 

i~ 

168.3 

::9.1 
21 '1 ~ 
: 1 ~· .1 

272 .• 0 
2i~.0 

328.S 
328.B 

= 1: -: 
._;..;. - i 

673.J 
tu.:., .L 

668.~ 

845.2 
840.2 
637.7 

;, '~ = 
T \i i.IJ r J 

'(: i 3. 0 

r, 
i. 17 027. 4 

.,~)~7.o 

: ... i1 ,., 
Qllf\.:1 i. 

SJ7. 7 

.i, i/~•71 , .. 
.of():~ I 5 
.l.,'i.'•·.r•(! 

.,050 a4c-. 2 
•r(l50 :A; 338,? 
irCJt) ... ~o·J.S 

• '(! 3(! 

'. 030 
.· ~ .. 

,j. .... -~l; 

-... i"1 
0·1Pi,O 

1~ ,82b ... 
836.0 

~r412,9 
21~./ 

3:,36j .o 
20V'. 9 

81,~30.3 

06G 
i; i;n 
.tr.-..: \.!JT 

.i. r iiJ. 

1~,:s; 

913 

,-
0! 

3,549 
r. f l,j 
d\J 

~ • 'i .:: .-. 
i.J.J, ·J·.J~ 

: T ll IL 

693.0 
26 1 932.5 : 33t,B· 
-,66~.5 01,J, 

9[13, 9 

979.8 

: 1 749.u 
23~.2 

~1,9i7.:J 
,.. ~ :r 1 ... 
._, ! 1.hJri.. 

51 ~ ~' 
561, Si 
27, 4; 

'16, 7! 

• '9: 



SECTION 2 

Lennth of Le~gth of Average Si tting 
p.·::! l Cj ~1~··aduct1ori G!.J~U:Jt ~ i- rtip;_r:. _1!11- 5ri~lP 

1dth rr; r, ~nL product "Ing • fit t.1ng liri~ r~Quired 
11: t1~) t~1~e3~) \~!y~afJ tt1year1 (£1uear1 

·;tr·1µ ~ ,tt1r;9 t11i: 

requ1reQ speed ~eQu1red 
\~/uearl 1;111~.1 (n1~ear1 

weight 
\ tor:5; 

rrnab~r of 
::Q -ls 

ESE 

r~qu 1 red Ser av 
per y~ar (t1y2ar; 

-----------------------------------------------------------------------------------------------------------------------------------

,O~~ .~ 

,0~7.4 
,0~7.c 

. -.r, '"' 
U!O, J 

--i:-. 

w . .:: • .!. 

'(! 1 ~', .. 
,0~~.5 

•r05D •J4c,2 
.. ,050 2~~88B.9 
l .. C50 .1..~0·7.:J 

69(i ,;1.,.8 
t.'~·0 1~.,-·~:3.:. 

69(: 836.(i 

86( 8~.3 
660 ~,~.;2.9 

860 21i./ 

060 

871 

.l, 549 
218 

- (! 72 

2ti,932.5 
_,069.5 

9(:~. 9 
i·::,15~,B 

979 .8 

~~.6 

-;,, 71.9. ti 
23~.2 

185. ~ 
-~1,9i7.~J 

r- , ...... 

51,444 
~ ~33(i,B45 

6i,Ji6 

51 '"-t l 
561,598 
27,413 

3 .306 
96,793 

5,225 

•,9i7 
/j~,750 

'1~ !'"··! 
.:...;,. i ~:;. 

6l5,423 
3ij ,688 

51,441 
5v1,598 
2i' 4 i3 

3 :i08 
96 '793 

:- ... :-;: 
• ~ :.:,.J 

'i r, ""t"1 
'f .L 7 'Ji'.';L 

5(1 

5(1 

50 
5t) 

50 

10,; 
~77.3 

l~.8 

.L4 

40 , 
'"; ., ..... 

313.t 
j I l 

iC.5 
~0.5 
10.5 

i. •J 
i.J1} 

,-
l.1 : 

o.9 

2.6 
8.6 

~ (;. 3 
10 .3 

159 

- 3~2 
l12 

r,' 'l 
~ iL 

., i ;_ 
i.:..ua\J 

1
1
173,S 
E~.O 

, . 
2(1(: I 2 

CC: I 
.!. 1 J<J•.J Ii 

' c 1.J. .1, v 
.. i ! .::J. t 

··----------------------------------------------------------------------------------------------------------------------------------

8~' 7 [I(:. 9 
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PA~~~ETERS FOR DET~RRINATIJN Q~ ?RGDlC7iON EQUIP~EHT 
~rJduct1on Unit: Strip Slittinq Li~e 
A1terfiative II {~/2 inch throu9h 1~ inch ~ire prod~~tion) 

TheDr tical Ordered Average Ayerige Average Leng h 

·~dLi9t: 

(iii) 

r, 7~ 
Lrl..'\J 

2.65 

- -. ~ 
Jri..:.i 

3.65 

5ubtGti! I; 

~.78 
6.3~ 

-· :r. 
..: .• lb 

J '·76 

5.56 
6 .35 

4.37 
5.56 
'F 0.JJ 

Subtolal: 

Grandtotal: 

Nuib~r strip coil coil procuct~on o tp~t slrt- ~ncJ~ ;~it- s~~ p 
dia~eter dia~eter ~i~th Jf skeiDs wi th 
\ iricfi) mi \Hi pH striµ lni 

l 1r. 
1; L 

i i .. -
1 i; /... 

.-, 

"? ~ i .; 
i.. .i.1 i.. 

3 

6 

6 
t 

ii 

0 
i) 

21.0 

26.4 

26.6 
33.2 

5U 
'~. '! 

:ir t 
CG, i 

113.3 

i65.3 
.· : r, ~ 

H;b,::i 

16&.3 

21 '7 .1 

21~.o 
27Z. O 

27Z.f 

328.8 
328.8 
328.8 

75.c 

1 ·• i 
.1. ~ ~. i 

122.i 
1~0.b 

176.4 

515.7 
513:7 
50E.8 

67B.3 
~r • 

Of"', 1 

66£.4 

8~5.2 
840 t 2 
83:'. 7 

1019,2 
. 01~.s 
,0i3.(i 

.;; 

li l r V'r 1. J 

~J·9t.S 
1, i24.8 

66& • .; 

b~~.: 
84(r,2 
r:-1 : 
OJ; 1 I 

if 0 i 'i I 2 

i, 01.i. (1 

~i~th end p~oGJ:t !D~ line :;ng line reou re 
(1~1 lttuEarl ~1ued~i !t/uearl lti/uear 

1,150 

1,150 
~,120 

i~7~6.0 

60 I (1 

l.,~2t: ~,J4;,0 

:,180 ~r12:.0 
~;~80 ~1 .. ]~.;.; 

11120 ~,22~.0 
Li80 1,51U 

1, 05C 
: '~5(1 
: , c:!v 

6% 
690 
69(l 

j I (iJ(i 

1.rn 
U30 

3( ,25c.V 

2~~838.9 
: T 5:.)7 IQ 

.3~d 

l 1., S2C .1 
88(, I(: 

..... t! 

L:Jo:.r1 

2009.9 

.-, .-:.-:.; 

.:., ... .:...:. 

;. ·j 
U.L 

·1 ' 
~cc 

-: /. ,:1 lo)'.,.,, 
i , ~:~I~· 
w,328 

3 T 3'.~>f 
~C""": 

l 'r~J i 

31,192 

DOC 

25 ~ 6 59 
l ! 557 

&7'. 
1: 'lC 7 
1 ... ·, 1..J1 

o·; 1 .... , ... 

C7 

"' 
3 '54? 

:1t; 
.l.1;. 

3i,362 
2,07~ 

701.5 

i.02~.~ 
67.2 

~1763.2 
:.60;.8 
~ 71 '? ·) 
\.: 1 1\Ji 11..' 

:us~ .o 
, C•Oj ,(: 

-: - : j 

..::.,JOJ,. 

30, 

:_ ... r 

:""·""'.•( 
..Ji..:! 

JJ,376.9 C,£5(, 

i :·: r. 
Ui ·.J •\t 

26,932.5 
l~o69.5 

90~.9 
, ' ; er r· 
1G .1J' ,Q 

179.8 

9,.6 
3, 747.6 

232.L 

1f:~r4 

3~,9.i.7.G 

~1133.t. 

51, 
: ,33(,' 

6i. 

..! , 

""fi:"'i 
I Ji., 

41. 

Bi,890.~ 84,412.E 88,700.: :.~3t, 

!:~,13l.~ 115, ~04.~ 122,079.B 1~,~3E, 



SECTION 2 EBE 

et!cal Ordered Average Averaqe Avera ~ Length ~f Length of Averaqe Si!tting 

37.4 

*I." -

l~.J 

n.i 
68.4 

45.2 
40.2 
"'!'1 ., 
jj. i 

19.2 
' -
.l:..·t·-' 

13, (I 

coil orocuc~~an outp~t siit- inDJ~ s it- s~~iP stric slittrnn ti~2 CD i S 

kidth ~nc ?~DGJ:~ tin~ iine ti~g I ne required 
(;tJ (tJuEar) l~!D22~1 !t;u~ar) l~/y~ar) 

1,i50 

1,~50 

~ 1i2(} 
: .180 

·: Ot1 
.:. ; J.UV 

1Ti20 
• ~ 180 

: .· .• -,r. 
i T .j 7 '.J 

:.~~~ 
l, ~J(j 

86(1 

1, [1J(i 

i ,i.;3(J 

1.030 

6C .0 

- - : : r. 
"1 7 2~it.V 

1.1~:,0 

1, 51 (:I (J 

Y,256.0 

2.;,338.9 
: , 5=:J~'. E: 

1 '". r b26 .1 
S8C,, (, 

r ' ch.; 

3:•4'.9 
- ... s l 

Job Ii 
L36:.o 

2009.9 

630 

62 

"7 f.::-r 
\,!,"T,! 

l t ~,:, 7 
~,328 

jr,L~'t 
=c-: 

l ~ ,,}.J j 

31,192 

ooc 

.-....,: 
G. i 

t.J! 

3 r ~·4 9 

L,362 

2,f)2~.~ 

67.2 

~;763.7 
: _,J01.8 

"t ,.j/ 6. i 

33,37e.9 

~cr932.~i 
i,o69.5 

·10~, 9 
' ' ; ~.-, i' 
!C,~Ji,O 

tF.B 

9 •• 6 
3,74~'.6 

2.32 .2 

:;; '9 i;, lj 
2,183.6 

f - --~· .LO ~ t;~ ... 

30,Y5V 

; ~, ~; c 
i~-l!i~; .. hJ 

:yf(.bt-3 
-: : ~. , ( ~ 

~~.:o..:.ra10 

65;;. i58 
2~0.m 

~133(:,845 
6~.376 

3'.. ~~ ~ 
56'..5?8 

.- -. I .( '":" 

.. i, '1 ! ii 

-~ r j(;;j 

96,793 

~.917 
'H",.1 !i:f 
i JL 1 J Jt1 

~1T032 

r~ouired soe~d required ~eig~t reau r2d &crap 
\~1y~ar1 (11~i~.) (~/uear) ttan;J per ~~ir (~tyear) 

r: :_! 
!..'._.:1'-'.a. 

10'7 ,693 
"t~l'?5 

•"':-. :,-,i: 
.i.J•.1 'f·j.J 

~s:,023 

I,,.._, r,~C° 

.!. '.i ~.1:·. •j4_J 

2~.722 

30 '688 

561.598 
27 ,413 

j_30b 
96,793 

S,.225 

~.917 
7~: ,750 

.' i f' 1'') 
11, U "" 

~(i 

50 

50 

50 
r •. 
J'I 

109.~ 

·i! t: 
~: rV 

~ ,., 
1, i.. 

';u,i 

2(i I~ 

=c .-. 
:.i~ • ..:. 

56~.6 

i{j I 7 
Ti"i 1 
L! i 1..J 

:i.b 

i.1i.. 

~.o 

313.6 
; 7 J 

J..' .1 

i; .5 

11.2 

: ~ ,., 
Ji ti. 

11.B 

11.2 

1(;I5 
10.5 

6.9 

6.9 

8.6 
b.o 

10.3 
10.3 
10.3 

61 

25 

60 
·'"i ~ i.~ 
J... ! JuJ 

~59 

:-:.1 

.iJl 

1~2 

1. 

436 

18 
3,390 

:-,:f\ 

J..1i.. 

: ,;: .' 

j.l\i .. .,-

'7-f ~ Q 
,.J.a.VtU 

: 1~ : 
::......:·J .. : 

~56.i 

26.8 
' ·• c-; 0 
...... .'IJ•\.I 

11310 

I ~ : 

200.2 
iU 

~ CC' C I 
.i. J 1tiJ•j I l 

Ii t i; 
l ii_ I J 

------------------------------------·---- ·------------------------------------------··----·---------------------------------------' 

i,499 ~,288.i 

112,136.3 1i5,6~4.~ i22,n7~.B 12,aJ~,377 ~,~7,,iJ~ 1,5•)£.& i:,467 6,47S.~ 
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- '-.~:: ~ 
~ ii~'...... -of 

PA2AnETER5 ~DR DETER~INAT o~ GF PRDDUCiiON EGUiP~ENT 
Projuct1on Un; ;Tub~ ~eld ng P~ant 

H1t~rr.dtivt ~ 6 :n:h to 2 ir1ch} 

• u i6&.3 

c . 
-· .• .i. 

·-:-; c 
..;.!•, .. 

27.] .~ 
27Z.0 

., -"" :.. ; ._. 
·..;-. ... ,!..-

..,.,..,, i· 
J.:J,c.: 

~I iB 
' iG 

70 
1),J"1 

3.96 

;,37 
5.56 
: ""~ 
ij,JJ 

~6.t9 
ii r 

34 ,;.: 
43.66 
~9.72 

Desi an Ca 
product=GF Ave~a~~ ~v~~aoe ijeidino pacity ~~ 

end product outDut 1nout Speed ~iRension 
(t/y2arl ltiued·) lt1uearl 15111~) !tanihcur 

_j,287 &\. jji; .. 

soo 81i.5 

89 
i?,:.76 
l, 073 

: : i 
"i·J. "t 

l f 85~ .P. 
113.9 

89. i 
17,.:ilS.3 
1 081,/ 

1~::: . 
1,1._;,_-1! 

i:: C· 'f 7 9 
t:i~.9 

;.1,1 

; ,894 .B 
116 I 5 

li .810.j 
; '106 •• 

39.15 
3~:. 80 
32,;; 

34.68 

27.97 

27.97 
24.61 
22.,il 

15.66 
L30 

Jt),J7~ 

il.323 
.,~ .341 

3~.iS~ 

55.892 

i, ti 1 
.,., i l'lo 

39.273 
41 .iJ2: 
36.m 



SECTION 2 

F PRODUCTION EQUIPMENT 
iant 

25135 

.... '2(! 

36.69 
~~.77 

j: ''": 
Ji.~~ 

43.66 
~9.72 

Average Desian Ca-
product,an Averaa~ ijv~raQe ijeldinq pacity per 

end n~·oduct ournut •nput Speed jieension 

345 
i3,287 

806 

1i3 

39 

~ I'.,-
i' v / .l 

3~7.o 

~76.8 

1,852.8 
113.9 

B9.7 
17,i15.~ 
l,(lSi.7 

1•= ? 
\j-j·.:1! 

t3~.9 

E.~60.5 
487.6 

~;i. 4 
1,894.8 

116.5 

9i.S 
17,B1~.3 
1,106.2 

39.15 
3~.80 
32.44 

3US 
"T J -.~. 

.] i I .j~ 

:7.97 

27.97 
2~.61 
22.37 

iY.02 
15.66 
12.30 

... '"l,'"l"T 

11.j~j 

~9.341 

35.184 

55.3'72 

44 .113 
54.176 
~-~.070 

41.025 
36.708 

I'\') O' 
~ .... ! 

r;. "".' 
,:,~ C· • ~-

32.9 

25.8 

~ f 
1 f I 1 

68.4 
; t 
~" 

B49.0 
58.9 

r r.' -
~.~PtU,.j 

2,66& 

2,667 

5' 010 

2~9 
39,569 
2,158 

155,534 

Average Averan~ ~~s1g~ 
uutput outpu: c~pacity 

u.55 

(i .22 
3.9U 
0.23 

0. (;2 
0.91 
0.06 

(:I 04 
8.51 
(l,53 

21.54 

1.30 
;;:;. 7(1 

1.60 

i.30 
iii. 20 
(i, 70 

0.10 
2.40 
0' l(i 

19.30 
1.10 

75.90 

392 

347 

280 

224 

190 
157 

EBE 

•. ~·' =' H, J. JL 

AF'I SL 
A~·~ 5~ 

API 5L 

.\-, '!° C'I 
H! !. J~ 

·'·!"'' ~j 
H~ l JL 

API 5L 

An 5L 
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P~RAnETERS FOR DETERhINATION o~ PRD~UCTIDN EQU!PftENT 
Production Unit:Jube ~~lding Plant 
~lt.m1.itive I (6 inch to 12 inch) 

iube ~01inal Out31de 
DiaReter Dia~eter 
\iricr;i (ni 

6 
6 

a 
r 
0 
n 
0 

10 
i(1 
;1. 
i!J 

12 
12 

i6S.3 

166.3 

'HO 1 
"-.1.!1.l. 

21 s·. :L 

219. i 

27j,Q 
273.0 

323.8 
323.8 
323.8 

~al [ Tub~ 
Thic~nes; Weicht 

(Hi (f;q/:a) 

3. iB 
~.78 

Z.96 
5.56 
6.35 

4.37 
5,56 
6.35 

{ ·1 01 
1i..•i.J 

19.24 

16.91 
27.20 
33.31 

26.29 
36.69 

43.66 
49. 72 

Avera qi: 
oroductian Av~rage 

2nd product output 
(~/yea~) lt/uearl 

6~6.2 
24,888.9 

14,528.1 
886.0 

84.3 

21 i Ii' 

25,089.6 

351.6 
14,947.7 

893.1 

3,470.7 

32,622.0 
2,026.1 

veraqe 
nput. 

666.2 
25,658.7 

l,JJ6.J 

870. 9 
15,2BU 

au 
3,549.4 

218.2 

171.9 
33,36U 
2,072.1 

81,880.3 82,540.6 84,412.8 

Outout based on t~c-shift (3920 nl operat10~ 

Desi gr: Cc1· 
weldina µacity o~r 
Speed d1~ension 

la/tin) !ton/houri 

39.!~ 
35 ao 
32.44 

34.68 
31.32 
27.97 

27.97 
2'I. 61 
22.37 

19.02 
!~.66 
12.30 

41. 32 

3~.18 
51.12 
55.89 

44.11 
54.18 
56.07 

3Y.27 
11,02 
36.71 
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ODUCTION EQU!PfiENT 

Tube 
Weiaht 
(iiq/:ai 

19.24 
2~.35 

16.91 
27.20 
33.31 

2t.~9 
36.69 

34.~2 
43.66 
~9. 72 

Averao" 
oroduct1on Av~rage 

en~ product output 
(t/yea~I (l/uearl 

646.2 
24,888.9 

1.509.8 

344.B 
1~,828.1 

886.0 

8~.3 
3,442.9 

166. 7 
32,361.0 
2, 009.9 

25, OB9.6 
1,522.0 

B5i.6 
14,947.7 

893.1 

85.0 
3,470.7 

r,; ~ I 

~!J.'1 

168.(i 
32,622.0 
2,026.1 

AverdQe 
i fl Hit 

(t;~w·l 

666.2 
25,658.7 
1

1
556,5 

870. 9 
15,286.7 

Yl~.4 

86.9 
3,549.4 

218.2 

33,361.9 
:,072.1 

31,880.3 82,540.6 84,412.8 

2 

Weldinq 
SpHd 

(a/t iril 

39.15 
35.30 
32.44 

34.68 
31.32 
27.97 

27.97 
2~.61 
22.37 

19.02 
15.66 
12.30 

[ies i gr: C•-
P<iC i iy W 
diw1sion 
(ton/houri (h/yearl 

3~.:17 
41.32 
4~.34 

35.18 
51112 
55.89 

44.11 
54,13 
56.07 

39.27 
~1.02 
36.71 

1,214.~ 
61.7 

48.4 
584.$ 
32.0 

3.9 
i26. j 

7.6 

6.6 
l,590.5 

i10.4 

3.833.3 

Av~r aqe 
output 

\tul!es/~w·l 

4,99B 
i29,360 

5,950 

4,996 
5~.515 
2,660 

321 
9,384 

507 

484 
7 i • 1i' 

, , l&.. J 

4,042 

29i,343 

Av~rdaE: 
output 

(t/h} 

'~ 
!.! , l I 

t.JJ 
o . .;o 

3.90 
C.22 

1).02 
(1, ?1 

i j·I 
\I, ·.I~ 
r c;' 
G.J! 

0.53 

Aver~9e Desi~~ 
output. c anac it~ 

\ tubesih i ( tuhesih 1 

i.3 
33.7 

< I 
i,O 

C.1 

[:,; 

75. 9 

347 
313 
28\i 

280 
1'' .. ~o 
22~ 

190 
!57 
i23 

EBE 

.;.nr C'! 
rl( ! JL 

AF'I SL 
AP~ 5L 

API 5L 
ilF'I 5L 
,\ !°l T =I 
j1;' l Ji. 

AF'! 5l. 
1WI 5L 
AF'I 5L 

tJ'l 5L 
A"l 5L 
API 5L 
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TAHLE 7 

PARA~ETERS FGR D TfRftINATIDN a; P ODUCTIDN EQUIPftENT 
Production Unit: ube Weldino P'.an 
Alterr;,;tive I (6 inch to i.2 in<:h) 

T~t~ f(a~:rial 

Oiae~ter 
{ i rich) 

I a 
6 

a 
B 
B 

10 
1 {I 
10 

: .~, 

L.: 

12 

U1Jtside 
Dia~8ter 

(H) 

16&.3 
168.3 
16S.3 

219 Ii 
219 .1 
219.i 

273.0 
273.0 
273 .o 
'?'11 ., 
~""'-'• \..' 

r . J ~ '-' 
·.J ... ·..i1L: 

wall Tl.lo~ 

- iQ 
~ J .!.u 

4.78 
6.35 

3.18 
5.16 

3,96 
5.56 
6.35 

~.37 

~.56 

6.35 

:2.93 
19.24 
,~ 1"" 
L\J1'..iJ 

16.91 
27.20 
33.31 

36.69 
41. 77 

34.42 
43 f 6 1~ 
49.72 

enc ora uct output 
(~/u~ar) (t1ued~) 

11,601,9 
7G3.8 

.~, 912 .1 

39.3 
1,60U 

:·1 i 
II 1' 

936.9 

303.6 
11,695.5 

709.5 

397.0 
6,967.8 

4il.3 

39.6 
1,61i.8 

Y·c. ~ 
I' J 

7B.3 
15, 206 .7 

944.5 

(tfu~ari 

ii t. c 
Jl\J,J 

725.6 

406.0 
7 '~" Ii I f ! 1.·J r. 

40.5 
1,654.5 

1()1. 8 

SU 

965.9 

38,i68.3 38.~76.I 39,34&.B 

Gutout o~st1ned for exoorl 
!difference betwee~ 2-s~ift-ooerat10~ plant output and 1nte~nal ~ar~el deMand 

c~ldinc 

Speed 
(~iainJ 

39.15 
35.3( 
L4~ 

34.bB 
31.32 
27.97 

27' 'i 7 
24.61 
., ... , 17 
i..i..1\J! 

19.02 

12.30 

:;2~ t gn Ca· 
He; ti.; per 
diaension 
(ton/hour: 

30.37 

35 .18 
c J f '1 
J!d.:. 

55.89 

1 i fi 
"t't 1 i l 

54.13 
5u.07 

39 .27 . ' ~ ., 

36.71 
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RODVCTIDN EQUIPMENT 
t 

Tub.:: 
~~iGht 
(Ku/iii 

o~oduc ion Averaae 
end oro uct output 
(t;uea~) (t/u~a~) 

nout 
tiu~ar i 

-~ l tl i fiQ 

Sp~ed 
(r1i1inJ 

' -i.;25 9n Lta-
pac tu. per 
diaension 

iwi::rane 
output 

!tan/houri ih/gearl 1tubes/uea~l 

outpu 
(t/h 

Aver .iQe D~s i ar, 
output capacity 

ltub~s/h) ltu~es/hl 

EBE 

-----------------------------------------------------------------------------------------------------------------------------------

l2 I 93 
19. 2 4 
," \0 
i:.\J r-.JJ 

i6. 91 
27. 20 
33.3i 

26. 2~· 
36.69 
41. 77 

34.42 

49. 72 

11,601. 9 
7C3.B 

101 r, 
... , 1J10 

6,91:.1 
113.(i 

3U 
1,60U 

98. 7 

15,085.0 
936.9 

303.6 
i~.695.5 

709.5 

397.0 
o,967.8 

4it..3 

39.6 
1, 617. B 

99.5 

944.5 

725.6 

406.0 
7 ~125.9 

1ryc- 0 
"fLJ1U 

40.5 
1,.m.~ 

101.S 

BU 

965.9 

3S' I 15 
35.81) 

3~.6& 
31.32 
27.97 

24.61 
:y. 17 
~ .. ,.J/ 

19.02 
1~.66 
12.30 

30.37 
~1.32 
: f; 
't; •. 1'! 

35.18 
5i .12 
55.89 

If f-1 
'f"'f,li 

54I13 
J(l 07 

39.27 

1' ,, 
i.1-:01ii 

2v.O 
566 .1 

'iC ,, 
i.\/10 

'1'1 ' ..... Ci 

iU 

t c 
! I \1 

t:f• 7 
iJ:1/ 

74~.4 

2,329 

2,776 

149 

236 

226 
34,551 
1,884 

0 .17 
: =c
t·' -~ 
v.40 

3.90 
0.13 

u.91 
U6 

C.04 

(l .53 

1.30 
~7 1:: 
U:Jt ! t..' 

1.30 
k22 
(i. 69 

0.08 
2.45 
0 .13 

391 

324 

347 
313 
280 

246 
224 

i90 

123 

Af'I 5L 
A~·I 5L 
API 5L 

API SL 
APi 5L 
AF'l 5L 

API 5L 
Af'I SL 
AF'I SL 

Af'I 5L 
·" r. r C'I 
Mil J!.. 

API 5L 

-----------------------------------------------------------------·------------------------·--------------··-------------------------

38,168.3 38.~76.i 39,348.8 i.786.9 76.(i 

atio:. plant otitpu\. and ;r;t~~na! ~arn:t d~~and 
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?ARAMETERS FOR DETERftlNA ION OF P~DDUC ON [ UiPfiENT 
f'rodtdiur1 Unit: i!Joe ~E: ding Plant (1 inc tc 4 inch) 

Tube No~inal Outside ~ali Tube 
Diaaeter Dia1eter Thickn~ss Weight 
linchl (~11 i1al lkg/;i 

i i'i 
l / i.. 

3i 4 
3/4 

1 1i4 
i ',..., 

! li.:. 

'1 : !'1 
'- LL 

3 
4 

2:.0 
26.6 
Lo. 't 

33.4 
3:.2 
_tr; , 
lof~ I J. 

4E.( 
~~.8 

57.8 
75.~ 
80.l 

113.3 

2 .00 
:.6~ 
,., iC' 
,;. • JJ 

:-. ! ~ 
~.0J 

~ .. 25 
3.25 
~. '?(1 

3.65 
3.65 
4.05 
,,50 

0.95 
1.58 

2.44 
2.01 
3.14 

,; • Jl 
6.47 

12.iO 

Output oased on assu1ed 1arket d@iand 

l • •' 
~da1nq 

5rit~ed 
(iVli:fi) 

80 
80 
9C 
76 
85 
64 

65 
48 
40 
36 
32 

uesian Ca-
p dC i ty µer 
01ien;1on 

(tori/hour) 

4.570 
7.584 
7.668 

11.126 
10.251 
12.058 
12.130 
1:.675 
14.688 

16.295 
11 '11'i 
i.\Jd."1~ 

(h/~ear) 

681.838 
336.636 
li~.210 
43~.581 

&.459 
170.876 
731.669 
29.665 

317.383 
139,739 
34i.264 
338.886 

3,646.256 

A•:er aoe 
croduci,ior1 

e~ d product 
tt/oedr} 

2' 155 
1,766 

611 
3,344 

~ , ,, C" 
l ! 1~J 

6.m 
260 

3,22; 
~j1(1 

4,318 
5,4'i5 

Av~r~a~ 

invut. 
ltiymi 

i,821 
630 

3,44? 
62 

1,469 
6,325 

268 
3,324 
i; 557 
4,452 
5,613 

3(!,256 31,192 

fiv~r a 
outp 
(ti~~ 

2 

j 

3-0 



SECTION 2 EBE 

m E U F'~EHT 
2 inc G , inch) 

Desi on Ca- Avera e 
I . ,. 

r.e.a1nq p ac ii~ µe~ pro due 1 or1 Avi:r aae fl'Mdge Av~rao~ !lveraqe Average De;! qr; 

5~1eed 0111er.s1on e;1d pro uct input. output. output output output capacity 
(~I I:: fi) ( tc11/nour) (n/~eari (t/ywi (t/yrnl itiyear) ( tubesiijear I (t/fl) (tubes/rd (tubes/hi Standard 

---------------------------------------------------------------------------------------------------------··-----------------------

81) 4.570 .SBl.838 2.155 1 1'1'1 ... , .. ,'- 2 .181 381,863 1J • 60 104.7 800 LS. l i Qht 
80 7.584 336.686 i '7 66 i,821 1. 787 188. 544 0.49 51. 7 800 B.5. 1ed iu11 
9C1 7. 668 il~ .21lj 611 rn 618 ]'1 c~-1 0 i 1 19.9 900 E:.S. 1 . I + 

.._,JO.:. ... , , 1 gn., 
76 11,126 43~.581 3,344 3,44? 3,385 ~3i,189 0.93 63.4 760 ~ c i~dit~i L'rl.11 

85 10.251 &.459 60 62 61 5,033 0 .02 1.4 850 LS. l i ahl 
64 12.03B 170.87l l 11'\C" 

1 ,1LJ 1.469 ( : ''1 
l ''I~~ 76,555 L-t(i 21.0 640 B.5. 11edita 

c 1L.1JO 731.6b9 U38 6,328 6' 2i3 286,82~ 1. 70 78. 7 560 [., s. l~d i UI JC 

65 'r, . ,!: 
1.;.0; J 29.665 260 268 263 13,497 0. 07 3.7 650 t~ Is I l j ght 

~B 1~.688 317.383 :i ,224 3,324 3,263 106,~i1 C.89 29.2 480 ' . ~~rj 1 'J~ L' • oJ I 

40 ~ t ' ,, i 
.I. J • C1~ 'f 139.739 ~ ~ 31 (1 i ,557 : , 528 391127 0.42 10.7 400 B.S. ;~diu~ 

36 16. 295 ..,,, ,..,/,! 
j,1, ~u't 4,318 I IC':') 

't' '!Jc 4,m 85,9'18 1.20 r; .. r I 
~,) .o 360 e .. s. Iii~~ i IJI 

32 'i1 '11rl m.se6 5' 44~1 5,613 " r' i 75,910 1.51 20.8 320 B.5. ~>?d iuli LiJd.VL "' Jjj 

---------------------------------------------------------------------------------------------------------------------------·------
3,646.256 30,256 31,192 30' 623 1, 563' 763 8.40 .;28.B 
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TABLE 9 

PhR~fl~TERS FDR DETER~INATION OF PRDDUCiIDN EUUIPnENT AND RATERI~L COST ZINC 

Product1Jn Unit:Tube Galvanizing Plant 

L ! fiC 
fube No~ini! Out;ide Uall iube 

Diaaeter Dia;eter ihicf.ness ~eight 
linchl 11~1 (1~) (kg/~) 

De~and Design De;ign 5urfac2 yi~ld Zi 
end prod.capacity capacity area 21~c coat zinc coat IBB~l 
It/year) It/hi (tubes/hi lsqm/ton) lg/sQ~l lkq/ton steel) lt/g2arl ( 

Re , 
1 nput z 1 

I 
\ I 

--------------------------------------------------------------------------------------------------------------------------· 
-! l'j 
J.i L 

3/4 

.L i / 4 
' . 
.!. .i.; .. 

2 i/2 
3 

21.1 
26.6 
J..i 11 

42,1 
4t. .t1 
59.8 

88.1 
112.3 

: . 6~; 
3.25 
3.:5 
3.25 
: i ':, 
lo'tt.!\.i 

J.65 

~ 'J'i 
J. .~::. 

i. 5B 
'i .' ! 
.... 't't 
- 'I 
~Ii'! 

:i.6i 
5.1(! 
6.51 
8.47 

1,856 
1,390 
2 '620 

5,465 
2r111 
1,432 
.. r Lr 
~,JuJ 

3 ,775 

5 

65:5.1 
527.4 
341.5 
~6 :: • 4 
m.s 
128.0 
98.4 
6S.9 

95.02 
95,24 
7i'. 64 
77.7~ 
77 .89 
69' 18 
,,-. ,..,= 
07.~J 

''1 1C: 
o.' "'·' 
56. 50 

45(i 
450 
45lj 

~50 
'= r "fJt.• 

42.76 
4~.86 
34,04 
34.98 
25.C5 

31.16 
28.06 
2~,43 

79.4 
C'I"' : 
Ji .O 

1'":' 'i 
i::.lj,...: 

1'i1. 5 
t ~.I 

10('. 0 
9c.i! 

90.2 
67.7 

104.0 

il7.6 
". 7 
/~I! 

50.~ 

109. i 
-----------------· ---------------------------------------------------------------------------------------------------------

22,905 8~5.1 

Rates used for the cost calculatio~: 

- zinc price : USS 647.-/ton (Jan.29,1986j 
- ::nc ash oonus: USt 216.-/tofi 
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TERIAL COST :me 

Z i ric f,~~ai~ing I fl[ Total 
esign 5uriac~ ~i~ld Zinc input 
pacity area zinc coat zinc coat ISBZI tlODZI 
bes/rd (sQmiton) (gisQr4/ (kg/ton ste2l! (tiy~ar) Wyrnl 

z 1 r1c as ti G~~os5 uutout nput Cr~dit +or ;: i fiC 

(12k) :;tt:t:1+zinc cost z ! fi[ ash cu st 
(ti year) \ti year i (US$/ye1H') WS~i~~arl (U3~/~ear) 

-------------------------------------------------------------------------------------··---------------------------------------------

653.1 
527.4 
341.5 
265.4 
230.8 
J '~ : 

lt.J.!.t 

128.0 
98,4 
6S.9 

95.02 
95,24 
7/.64 
77. 7~ 
77 .89 
69I18 
Ii"· .-,:: 
Ci ,,;..J 

56.50 

450 
m 
45(1 
~5(1 

450 
450 
450 
450 
450 

4Z.76 
42.at, 
34.94 
3~. 98 
1r": (it° 
I..-'• JJ 

28~06 
'.1~ I 43 

79.4 
57.6 
9i .5 
2~.2 

191 .5 
65.i 
;,,6 

1 (i (!.O 

9G,i) 

90.2 
67.7 

104.0 

217.6 
7~.7 
50./ 

113.6 
1 i)9. i 

10.8 
8.1 

i2.5 
J.3 

26.1 
9. (l 
6 .1 

13, 1 

1,935.~ 
1,449.6 
2.71i.5 

71~.2 

2)76.i 
1,476.6 
3,665.(1 
3,871.0 

58,359 
~3,S02 
67 ,288 
171793 

140,787 
43,331 
32,803 
73,499 
70,583 

.-, 711 
~ ,.1.hh..' 

1!75V 
~,. 70!} 

5,638 
1, 944 
1, 318 
2,938 
2,830 

56,C27 
42,052 
64,588 
i 7 

1 
C8(i 

13~,15V 
4t~337 
31,485 
70,562 
67,758 

·----------------------------------------------------------------------------------------------------------------------------------
1 :-r, I:' 
i J.:..,.J m.1 102.6 553,250 22,162 531,083 
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, Table 10 Time Utilization of Equipment 

Equipment Utili- Production Shifts Plant 
zation Hours per Alt. 
Factor per Year Day 

% *) *) **) 

Slitting 80 % 944 1 I 
80 % 1,508 1 II 

Welding: 
0.5" to 4" 70 % 3,646 i II 
4" to 12" 50 % 3,833 2 I, II 

Cement Inner Lining 
6" to 12" 75 % 4,410 3 I, II 

Sand Blasting 
6" to 12" 82 % 5,880 3 I, II 

Bituminization 
6" to 12" 85 % 5,880 3 I, II 

Galvanizing 
0.5" to 4" 85 % 5,390 3 II 

*) considering programme changes, scheduled maintenance and 
unscheduled break-downs and repairs 

**) 1 shift = 1,960 h/year, 
2 sh if ts = 3,920 h/year, 
3 shifts = 5,880 h/year 
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Materials and Inputs 

All the intermediate, auxiliary, additives and maintenance 
materials have been calculated and presented in chart form 

for the two possible plant ~onfigurations; the same applies 
to utilities. 

Steel Coils 

By far, the major input material for a welded steel pipe 
plant is flat steel delivered in coil form. 

There is an extremely wide range of steel coil qualities 

and thickness available on the international steel market 
at varying prices. 

The sele=tion of which grade or quality of steel to be used 
in the pipe plant is pre-determined by the type of pipe to 

be produced its's diameter and in some instances its 
ultimate application. 

In determining the selection of coils, amounts and setting 

up the procurement and delivery schedules the major 
parameters are specifically set out by the plant's 

scheduled production programme over a given specific future 

time span and is directly influenced by the known local 
and/or export sales orders and expectations. 

For both, Alternatives I and II a detailed listing of the 
plant's initial production programme(s) together with the 

quantities, standards and gauges of input steel required to 
fulfill the production programme(s) is provided. 
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Since there are no steel coils produced in Burma it will be 

necessary for the pipe plant to operate using imported 

coils. Such coils can be readily purchased from a wide 
choice of countries and sources including Japan, Korea, 
Australia, Italy, Germany, En~land and Brazil. 

In processing the coils into pipes there is a scrap or 

process loss rate of approximately 10% by weight from the 
original coil weight. Since the production capacity is 
planned to produce 82, 000 tonnes of pipes per annum in the 
beginning the total tonnage of coils to be imported per 
year is approx. 90,000 tonnes {Alternative I}. 

The storage yard and input crane capacities have been set 

to allow for a maximum individual coil weight of 
approximately 12 tonnes. The total number of coils to be 
imported would therefore be 7,500 p.a. 

To guard against adverse condi tio~.s the plant's storage 

yard should maintain a coil stock sufficient for 45 days 
uninterrupted production, approximately 940 coils. 

Depending upon which countries the coils are purchased from 

and the respective transportation times to Burma, detailed 
procurement and supply programmes have to be closely worked 
cut and adhered too. 

It can safely be assumed that from the actual placement of 
an order to purchase coils until delivery of the first 
coils to the plant's storage yard will take between 3 and 4 
months. 
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The two methods of coil procurement are either the place

ment of a single yearly combined order for the entire 
tonnage or smaller injependent orders placed throughout the 
year. 

The combined method has the advantage that the delivery 

schedule can be negotiated and agreed upon at the time of 
purchase. 

Since the delivery schedule is part of the supply contract 

shipments could be arranged to be received every 30 days at 
the plant. 

The first delivery would therefore be 7,500 t of reserve 
stock of working material. The rest of the year's 
requirements would follow in 11 shipments of 5,250 tonnes 
each (Alternative I, production 70%). 

The main advantages of placing smaller lot coil orders are 
that there is generally a good chance to get price 
reductions or discounts at the time of purchase and 

secondly the orders can be divided among several suppliers 
and/or countries. This method also allows for more 
flexibility in plant operatjons since it allows the manager 

to alter his production programme by changing input 
material during the year to meet or take advantage of new, 
revised or unexpected market conditions. 

The er i ti cal part of this method is that of the long lead 

times required from preparing individual purchase orders to 
actual delivery to plant site; namely 4 to 5 months. 

In view of Burma's planned economic system and a review of 
Burmese procurement practices it can be said that the 
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yearly single combined order procedure will prove to be the 

most satisfactory mode-of-operation for steel coil 

purchases :md the only one which will ensure uninterrupted 
operations of the pipe plant •. 

Auxiliary Materials 

Emulsion 

Emulsion is a soluble oil used as a lubricant and coolant 

for the sheet steel as it is fed into the pipe forming and 
welding machines. 

Emulsions co4sist of water combined with a 3-5 percent 

addition of either palm, cottonseed, rapeseed or other 
organic oil stabilized with an amine. 

For Alternative I approximately 80 m3 /h are needed to pass 

through the circuit. The yearly consumption rate is 170 m3 

of oil. 

For Alternative II approximately 225 . m3 /h are needed for 

the system with a yearly consumption rate of 280 m3 of oil. 

Such emulsions are available from the local Burmese market. 

Hydraulic Oil 

Alternative I requires 1, 500 kg of hydraulic oil per year 

for the coil slitting line, the tube line and the tube 
finishing li:ie. 

Alternative II requires 2,000 kg per annum for the slitter, 
tube line, tube finishing line and coating lines. 

Hydraulic oils are available from local market sources. 
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Lube Oil 

Alternative I consumes 1,000 kg/yr, 

Alternative II consumes 1,500 kg/yr. 

Lube Grease 

Alternative I consumes 410 kg/yr, 

Alternative II consumes 750 kg/yr. 

Water Treatment Chemicals 

A.ternative I consumes 265 l/yr, 

Alternative II consumes 300 1/yr. 

Plant Utilities and Energy 

Electricity 

Alternative I requires 2,200,000 kWh. 
Alternative II requires 3,500,000 kWh. 

Water 

Alternative I consumes 15 m3 /h of water at 6 bar, 

Alternative II consumes 22 m3 /h of water at 6 bar. 

-Compressed air 

EBE 

Alternative I consumes 850 m3 /h of compressed air at 6 bar 

Alternative II consumes 2,500 m3 /h of compressed air at 6 
bar. 

Fuel gas 

Alternative I consumes 40 m3 /h, 

Alternative II consumes 290 m3 /h. 
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Galvanizing Process (alternative II) 

Zinc 

As the main ingredient used in the galvanizing process zinc 

is required for plant alternative II for coating the 
smaller diameter pipes. 

Since galvanized pipes are the most widely used small 

diameter pipes for water systems and other applications 
where a strong rust inhibitor is required the production 
progra;mne calculates that 22,900 tonnes of the small dia. 

pipe will be galvanized, consuming 855 tonnes of zinc 
{incl. losses). 

The quality requirement is "Prime Western Zinc" as per DIN 
1706; 99.9% zn. 

Even though zinc occurs as a natural mineral in Burma the 

zinc requirements of the plant cannot be covered from local 

sources since there are no facilities available to convert 
the zinc concentrate into the high grade refined zinc 
required for the galvanizing process. 

Zinc, like steel coils would therefore have to be purchased 
on the international metals market and import~d into the 
country. It is delivered in the form of small 25 kg ingots 
stacked on pallets. 

Since the amount of zinc required for the plant is 
comparatively small, 855 tpy, it should also be purchased 

on a single yearly orde.: bash; and delivered in a single 
load. 
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Degreasing Agent 

The pipe is thoroug~ly cleaned by washing in a water 

solution of caustic soda to remove all traces of oil and 
grease prior to the pickling process. 

The quantity required per annum for the designated 

production programme is 142 tonnes. The material is locally 
available in Burrra from indigenous sources. 

HCl 

The pickling solution consists of a dilute (33%) 
hydrochloric acid solution with an inhibiting agent to 
remove all rust and mill scale. 

The quantities required per annum are 30 kg/t of galvanized 

pipe, 710 tonues. HCl is available from local sources 
within the country. 

Lime Ca(OH)2 

The spent pickling acid solution is neutralized by th~ 
addition of lime to it. 

The plant's yearly lime requirements for this application 

is 6 kg/t or 142 tonnes. Lime is available on the local 
market. 

Flux (Borax) 

After emerging from the pickling solution and a fresh clean 

water bath the pipes are submerged in a flux to protect the 

cleaned surfaces from rusting in the atmosphere and to 
neutralize any remaining acid traces. 

Borax or similar fluxing agents (zinc ammonium chloride), 
are available from local sources. 

The yearly flux requirement is approximately 100 tonnes. 
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Internal and External Lining Plant 

Part of the larger diameter pipes will b~ internally lined 

with cement and/or externally coated with bitumen. 
Alternative I and II will require 2,260 tonnes of cement, 
4,510 t of sand, 4,410 t of bitumen and 835,000 m2 of 
cotton tape. 

Although cement and cotton tape are available from local 
sources the bitumen will have to be imported. 

Bitumen is available on the international market delivered 

in 50 kg hard paper drums. Due to the relatively small 
amount required the purchase would be conducted on a yearly 
basis for the entire lot to be delivered in a single load. 

Prices 

Prices of local materials were obtained in Burma. 

For steel basic pr ices were obtained through international 
steel traders. 

For secondary materials and consumables international 
pr ices were obtained from various sources and from 
international market publications. 
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Schedule 4-1/1 Estimate of production costs: materials and inputs 

ESTIMATE OF PRODUCTION COST 100% capacity 

Materials and inputs, price basis 1986, 

Project component: Large dia. Pipe Plant Alternative I 
Origin 

No. Quantity Unit Item Description Ur Foreign Unit Cost per ye< 
per year cal Cost Foreign Loe 

US$ 

1. Raw materials (a) 
88,705 Steel coils No Yes 257 22,825 I 

2,260 t Cement Yes No 45 10: 
4,510 t Sand Yes No 10 4~ 
4,410 t Bitumen No Yes 344 1,517 11 

835,000 m2 Cotton tape Yes No 0.4 33• 

Subtotal Raw materials (a) 24,342 49t 

2. Paw materials (b) 
170 ml E.rnulsion oil Yes No 923 15' 

1,500 kg Hydraulic oil Yes No 0.60 
1,000 kg Lube oil Yes No LlO 

410 kg Lube grease Yes No 2.20 
lurnpsum Water treatment 

chemicals No Yes 55 14.5 

Subtotal Raw materials (b) 14.5 15~ 

3. Utilities 
ml/hr Water (6 bar) Yes No included in electrical em 
m3/hr Compressed air Yes No II " II 

(6 bar) 

4. Energy 
2,200,000** kWh Electricity Yes No 0.016 3~ 

140,000 m3 Fuel gas Yes No 0.01 

Subtotal Energy 31 

5. Spare parts/tools Yes Yes 280 3: 

6. Administration (non labour cost) 
lumps um Off ice supplies Yes Yes 23 11 
lumps um Telecaranunication Yes No 2• 
lurnpsum Trai.ning Yes Yes 20 11 

Subtotal Administration (non labour cost)- 43 4• 

'lbta1 24,679.5 76: 

* I£>cal transportation costs - sales revenue for scrap = 0 ** Installed capacity x 0.6 x 
' ' 
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Alternative I 
Origin 

ID- Foreign 
cal 

No 
Yes 
Yes 
No 
Yes 

Yes 
Yes 
Yes 
Yes 

No 

Yes 
Yes 

Yes 
Yes 

Yes 

Yes 
No 
No 
Yes 
No 

No 
No 
No 
No 

Yes 

No 
No 

No 
No 

Yes 

abour cost) 
Yes Yes 
Yes No 
Yes Yes 

abour cost)-

'lbtal 

for scrap = 0 ** 

Unit Cost per year: 1,000 US$ 
Cost Foreign Local 'Ibtal 
US$ 

257 22,825 O* 22,825 
45 101. 7 101. 7 
10 45.l 45.1 

344 1,517 10 1,527 
0.4 334 334 

24,342 490.8 24,832.8 

923 157 157 
0.60 0.9 0.9 
1.10 1.1 1.1 
2.20 0.9 0.9 

55 14.5 14.5 

14.5 159.9 174.4 

included in electrical energy costs 
II II II II 

0.016 35.2 35.2 
0.01 1.4 1.4 

36.6 36.6 

280 31.5 311.5 

23 10 33 
24 24 

20 10 30 

43 44 87 

24,679.5 762.8 25,442.3 

Installed capacity x 0.6 x production hours 

EBE 
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Schedule 4-1/2 Estimate of production costs: materials and inputs 

FSTIMATE OF PRODUCTION OOST 100% capacity 

Materials and inputs price basis 1986 

Project carp:ment: large dia. pipe + small dia. pipe plant Alternative II 
Origin 

No. Quanti- Unit Item Description ID- Foreign Unit Cost per year:l 
ty/yr cal Cost Foreign Loe 

US$ 

1. Raw Materials (a) 

122,083 t Steel coils No Yes 260 31,742 0 
1,168,750 Pcs. Threaded sleeves No Yes 0.73 854 1 
1,168,750 Pcs. Plastic caps Yes No 0.21 244 

2,260 t Cement Yes No 45 101 
4,510 t Sand Yes No 10 45 
4,410 t Bitmnen No Yes 344 1,517 10 

835,000 m2 Cotton tape Yes No 0.4 334 
855 t Zinc No Yes 647 553 2 

Subtotal Raw materials (a) 34,666 737 

2. Raw Materials (b) 

142 t Degreasing agent Yes Yes 891 127 
P3 (caustic soda) 

710 Ton Hydrochloric acid Yes Yes 217 154 
(33%) 

100 Ton Flux 
(Borax or Zn/ 
NH4CI) Yes Yes 890 89 

142 Ton Lime ca(OH) Yes Yes 93 13 
280 ml Emulsion od Yes Yes 923 258 

2,000 kg Hydraulic oil Yes Yes 0.57 1.1 
1,500 kg Lube oil Yes Yes 1.14 1. 7 

7'10 kg Lube grease Yes Yes 2.28 1. 7 
lumps um 1 Water treatment 

chemicals No Yes 55 16.5 

Subtotal Raw materials (b) 232.5 429. 

* IDcal transportation costs - sales revenue for scrap = 0 
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terials and inputs 

• pipe plant Alternative II 

Unit Cost per year:l,000 x US$ 
Cost Foreign LJ:::>cal 'lbtal 
US$ 

Yes 260 31,742 0 * 31,742 
Yes 0.73 854 1 855 
No 0.21 244 244 
No 45 101.7 101.7 
No 10 45.1 45.1 
Yes 344 1,517 10 1,527 
No 0.4 334 334 
Yes 647 553 2 555 

34,666 737.8 35,403.8 

Yes 891 127 127 

Yes 217 154 154 

Yes 890 89 89 
Yes 93 13 13 
Yes 923 258 258 
Yes 0.57 1.1 1.1 
Yes 1.14 1. 7 1. 7 
Yes 2.28 1. 7 1. 7 

Yes 5~ 16.5 16.5 

232.5 429.5 662 
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Schedule 4-1/2 Estimate of production costs: materials and inputs 

ESTIMATE OF PRODOC'.TION COST 100% capacity 

Materials and inputs price basis 1986 

Project canponent: Iarge dia. pipe + small dia. pipe plant Alternative II 
Origin 

No. Quanti- Unit Item Description I.er Foreign Unit Cost oer year: 1 
ty/yr cal Cost Foreign IDca: 

US$ 

3. Utilities 

ml/hr Water (6 bar) Yes No included in electrical ener~ 
ml/hr Compressed air Yes No n " " n 

(6 bar) 

4. Energy 

3,500,000 kWh Electricity Yes No 0.016 56 
l,0·10,000 ml Fuel gas Yes No 0.01 10 

Subtotal Energy 66 

5. Spare Parts/rools Yes Y~s 457 31 

6. Administration (non labour cost) 

lumpsum Off ice supplies Yes Yes 23 11 
lumpsum Telecanmunication Yes No 24 
lumps um Training Yes yes 29 10 

Subtotal Administration (non labour cost) 52 45 

'Ibtal 34,407.5 1,309.3 
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• pipe plant 

bour cost) 

oour cost) 

No 
No 

No 
No 

Yes 

Yes 
No 
yes 

Alternative II 

Unit Cost per year: 1,000 x US$ 
Cost Foreign I.Deal 'Ibtal 
US$ 

included in electrical energy costs 
n " " " " 

0.016 56 56 
0.01 10 10 

66 66 

457 31 488 

23 11 34 
24 24 

29 10 39 

52 45 97 

34,407.5 1,309.3 36,716.8 

EBE 
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Schedule 4-2/l Sunmary sheet-production cost: materials am inputs 

Materials am inputs, price basis 1986 

Project catpXlent 

Large dia. pipe plant 

No. Description 

1. Raw naterials (a) 

2. Raw naterials (b) 

3. Utilities 

4. Energy 

5. Spare parts I tools 

6. Administration 

{non labour costs) 

'lbtal 

Foreign 

24,342 

14.5 

included 

280 

43 

24,679.5 

Alternative I 

Production oost 

x 1,000 US$ 

'lbtal 

490.8 24,832.8 

159.9 174.4 

in energy costs 

36.6 36.6 

31.5 3ll.5 

44 87 

762.8 25,442.3 
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Schedule 4-2/2 S1.mmary sheet-production cost: materials and in?Jts 

Materials a00 in?Jts, price basis 1986 

Project cx:xuponent 

Pipe Plant for pipes wi'ch dias l/2"-12" 

No. Description Foreign 

1. Raw materials (a) 34;6u6 

2. Raw naterials (b) 232.5 

3. Utilities included 

4. Energy 

5. Spare parts / tools 457 

6. Administration 52 

(non labour costs) 

'lbtal 35,407.5 

Alternative II 

Production cost 

x 1,000 US$ 

'lbtal 

737.8 35,403.8 

429.5 662 

in energy costs 

66 66 

31 488 

45 97 

1,309.3 36,716.8 
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CHAPTER V 

LOCATION AND SITE 
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GENERAL 

Introduction 

The purpose of this chapter is to present in detail the 

investigations conducted in evaluati~~ locations for a 
suitable site for the welded steel pipe plant. The 
investigations' guidelines were determined by careful 

consideration of the er i ter ia contained herein and which 
entail technical, 
requirements. 

economic, social and environmental 

Most of the er i ter ia used in the selection of a location 

for industrial plants of this nature is by its very nature 
conflicting to some degree. It follows that the emphasis 

given and the importance attached to individual criteria 
must therefore in the final anaysis be the result of sound 

judgement and past experience. Furthermore, the final 
location must therefore often be something of a compromise 

to select the site which best fulfills the total 
requirements. 

Criteria for Investigation 

The basic criteria for selecting a site for the plant were 
considered to be the following: 

- Sufficient area 

- economic access for raw materials to the site 

- Availability of electrical power, water, oil and/or 
gas 

- Economic considerations 

- Adequate distribution system for the finished 

products to all parts of the country and abroad. 
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There are also other factors of lesser importance which 
must be considered in the final selection of the most 

suitable site, but the above were chosen as having the 
highest priority and the most significant influence. 

In examining 

considered: 
sites the following parameters 

- Location, terrain, topography and soil conditions 

- Available ports: their condition and suitability to 
handle materials for the plant 

- Access roads, railroads and waterways 
- Utilities 
- Manpower availability 

- Environmental pollution impact. 

were 

Additional requirements were put forward and evaluated by 
the Consultant during the initial site surveys. These 
requirements were as follows: 

Location witt due regard to: 

- Any existing master planning of the State 
Government and/or Local authority 

- Rights of way of utilities and existing/future road 
networks. 

- Social effe ts. 

These extra re, .. 1irements do not in any way clash with the 
previously sta· J criteria or main aims. 

It is clear that he sites chosen as worthy of further 
investigation should not include any which were part of, or 

infringed in any way upon, land already designated for 
other development under existing long range plans. 
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Rights of ways of utilities and existing or future road 
networks were deemed to mean previously granted permission 

to run natural gas pipelines or roads over any of the 
sites. It was ascertained that none of the sites were 
included in development of this kind either now or in the 
forseeable future. 

The effect that a pipe plant would have on the social life 

of the area was also considered. This included encroachment 
on agricultural land and establi!;hed villages as well as 
the availability of manpower. 

Plant Requirements 

Land Area 

The main facilities of the proposed welded pipe plant which 

will take up to netween 15 and 20% of the land requirt~ent 

are covered areas and consist of: 

- Production facilities 

- Auxiliary and storage buildings 

- Offices, social amenities etc. 

The remainder of the space requirements are taken up by 
open storage areas, disposal area, roads and parking areas 
and an allowance for further expansion. 

A tentative preliminary layout of the plant to establish 
the required area is shown in drawings 1148-001.01 and 
1148-001. 02. 

The minimum area requirement is at least 165 metres by 330 

metres and is assumed to be of even geometric shape. 

Although the plant can tolerate 
elevation, it is preferable 

some minor difference in 

that the production 
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facilities are located on level ground. The main reason for 
this is that the overhead cranes which operate over the 
full area of the production facilities require a continuous 
and unstepped elevation. 

For obvious reasons a site which is free from natural 
flooding is required. Natural hollows and declevities which 
occured in an otherwise satisfactory site area would 
obviously have to be filled to prevent retention of rain or 
flood water. The requirement that the site be free from 
flooding is therefore important to achieve a saving on 
initial site preparation work. Further, a low water table 
level is also preferable but not manditory. 

Infrastructure 

In common with any major industrial project a minimum level 
of infrastructure is required and obviously the more 
services that are readily available at any given location 
the less the capital investment required for development. 
Hence an already industrialized location for the site is 
more favoured than an under developed area. Each type of 
project requires certain i terns of infastructure unique to 
itself. For the pipe manufacturing plant these consist of: 

Electrical Power Supply 

It is essential for the pipe plant to have a constant and 
reliable power supply. Depending upon the finally chosen 
plant configuration the installed electrical capacity will 
be 1,750 kW for alternative I and 2,600 kW for alternative 
II at a frequency of 50 Hz. 

Burma has a reasonable power supply network. Map 5.05 shows 
the present situation and proposed extension and the power 
generating points already in existance. 
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Fuel Supply 

The pipe plant 

bitumen and in 
requires 

addition 
a fuel supply for heating of 

for alternative II for the 
galvanizing ~urnace and the related heating furnaces. The 
maximum hourly demand of gas for heating purposes of 
alternative I will amount to 40 m3 n/hour and for 
alternative II to 390 m3 n/hour. 

The fuel supply can take the form of gas or fuel oil. Gas 
is the obvious choice as it is a cleaner fuel than oi! and 
is also much easier to handle. However, when the necessary 
pipeline supply system is not within easy reach of the 
plant site (resulting in heavy investment costs for 
pipeline and booster station, etc.) then oil supply with 
all its encumbent disadvanta . .r s (transpo!:'t by road or rail; 
installation of handling and storage facilities; added 
pollution problems) can be substituted. 

Water supply 

The pipe plant requires a supply of industrial water. Its 
main uses ara: 

- P~ .auction equipment cooling water 
•· Toilets 
- Wash down 

A supply of potable water is also required for personnel use: 

- Canteens and/or cooking facilities 
- Medical facilities 
- Drinking fountains 
- Showers 

The industrial water is recirculated where possible. Fresh 
water, properly tieated, is then only required as make-up to 
compensate losses due to 
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- Evaporation 
- Leakage 
- Spray losses 

The industrial water supply for plant use will generally be 
closed circuits. Such systems are in the long term more 
economic than an o~~n system, although initial capital 
costs may be higher. 

Total water demand will vary between 15 ml/hr for 
alternative I and 22 ml/hr for alternative II. Water demand 
will increase however, as the production capacity goes up 
from mainly two to full three shift operation. 

The minimum acceptable level for industrial water would be: 

Total cissolved solids max. 1,000 ppm 
Cl (Chlorides) max. 500 ppm 
Ca (Calcium) max. 60 ppm 
Lime (CaC03) max. so ppm 
Temperature max. 35° c 

Whilst the potable water analysis would be required to meet 
WHO standards. 

Waste disposal 

A suitable means of disposing of liquid effluent will be 
necessary and also, but to a lesser extent dumps are 
required for solid waste. Finally an outlet for steel scrap 
would be advantageous. 

Transportation 

Suitable means of transportation are required. Any one of 
road, rail or waterway systems, or best a combination of 
the three would be acceptable. In general transportation is 
important in three situations. 



I 

- V.7 - eBE 

- Movement of plant equipment, building materials and 
construction equipment during the construction period. At 
this time special problems are often thrown up where a 
single very large item of equipment has to be brought to 
the site. Consequently the better and more varied the 
transport system is the easier it is to solve these 
problems. 

- Movement of locally obtained input materials to site and 
dispatch of finished products and scrap to local markets. 
In this case any of the above mentioned alternative will 
suffice, but where all three are available then this 
allows for the most economic and/or practical method of 

transport to be chosen. 

- Movement of imported input materials to site and export 
of finished products to foreign markets. For the pipe 
plant project this means easy access to suitable port 
facilities. 

Manpower 

for major 
given to the 

the existing 

In evaluating 
attentior. must 
availability and 

sites 
be 

conditions prevailing in the areas. 

industrial complexes 
indigenous manpower 

social environmental 

To staff the labour force it is preferable that the area 
can fill these positions from the local population. If the 
local indigenous population has a sufficient number of 
industrially skilled personnel or people who can quickly 
acquire the necessary skills under intense training 
programs, they will have a more active and positive 
appreciation of the plant. A second and even more important 
advantage is that in locations close to existing =enters of 
population much of the support infrastructure required such 
as hous~ng, schools, shopping facilities and social 

amenities is already available and well established. Also 
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in developed areas small engineering companies, work shops 
and services are already established and can often be used 

to mutual advantage by the planned industrial development. 

Pre-Selection of Sites 

For the purpose of this study the 

Department of lhe Ministry of No. 1 
selected two sites 

Shwedaung (Pegu Division) 

Industrial 

Industry 
Planning 

had pre-

Shwedaung is situated on the Rangoon - Prome road: 274 km 

north of Rangoon and 13 km south of Prome. The actual pre
selected site is 8 km SW of Shwedaung, 1. 5 km SW of the 

village of Mayaman (Shwe Nattaung) Ywama, Insein (Rangoon 
Division) 

Ywama is situated approx. 15 km north of Rangoon, at the 

Hliang River and adjacent to the NW part of the ring 
railroad which leads around Rangoon and its suburbs. 
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SHWEDAUNG 

Location and Site 

The pre-selected site is SSW of Shwedaung near the small 
village of Mayaman (Shwe Nattaung). 

The area south and west of Shwedaung is generally flat. In 
the middle of this plain is a chain of low-lying hills. The 
pre-selected plant site is located on a slightly elevated 
area at the foot of the hills, about 50 m above the plain. 

The site is presently covered with light scrub (which 
disturbs the free clear view). The area is cut by several 
gullies caused by erosion and appears to be generally 
sloping towards the plain. The soil appears to be clay, 
silt, sand and gravel of "recent origin". 

The area would require site clearance and extensive 
levelling (cutting of tops, filling of gullies and general 
levelling of the slope). 

Due to the lack of better information the soil test results 
of the Shwedaung textile factory can be taken for 
information. Soil bearing capacity there is approx. 1 
kg/cm 2

• At the pre-selected site, soil properties should be 
similar. We do not expect that piling will be necessary. 
However, to ascertain this assumption a sub-soil survey 
must be made before tendering. This survey must include 
investigations for subsoil water in order to define 
location, size and depth of future wells for the water 
supply of the proposed plant. 
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In order to find a favourable location within the pre
selecte~~ area a geodetical survey with partial bush 

clearing will also be essential. This must be made before 
the sub-soil survey. 

Since the property is in the possession of the Government 
there would be no real estate charges for the usage of the 

land. 

For housing of company staff sufficient additional area is 

available. 

Climate 

The climate at Shwedaung is similar to that at Rangoon. 

However, maximum temperatures arP. slightly higher, minimum 
temperatures are slightly lower and also precipitation is 

lower. 

Climate information for Shwedaung and Rangoon and Mandalay 

is shown in the annexed tables.(Shwedaung is located 
approx. half way between Rangoon and Mandalay) 

Main Utilities and Energy 

Electric 

As part of the national grid the Electric Power Corporation 

(E.P.C.) has a turbine driven power station 3 km north of 
Shwedaung. 

The plunt has three (3) gas turbines 

3 x 18.45 MW = 55.35 MW 
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At present the actual output is 20 to 25 MW, peak 30 MW 

produced by two turbines. 

Main users are (source EPC): 

Kyaw Zwa Fertilizer Plant 

Shwedaung Spinning and Weaving Plant 

Pumping Irrigation (future) 

Shwedaung Textile Finishing (future) 

17 MW 

2 MW 
4 MW 

2-3 MW 

For power transmission to Rangoon a 132 kV line is 

available and a 230 kW transmission line is under 

construction. 

Our field team was informed that the power supply was 

reliable and that power was available for the proposed pipe 

plant. To supply electricity to the pre-selected site 11. 5 

km of 11 kV overhead line will be needed and 11 kV switch 

gear at the Shwedaung power station. 

Gas 

Fuel is needed for bitumen coating of pipe in plant 

alternative I and in addition for galvanizing and related 

heating furnaces for plant alternative II. The most ideal 

fuel for this purpose is natural gas. We were informed that 

it is planned to also bring other industries to the pre

selected site. For this reason the proximity of gas wells 

should be utilized and gas be taken as fuel, for both 

alternatives. 

Gas is gathered from producing wells south of Shwedaung 11 

km from the power plant and 7 km from the pre-selected site 

at a well head pressure of 600 to 700 p. s. i. The power 

plant is supplied by a 10" gas pipe line through a 400 

p.s.i. reducing station. 
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To supply natural gas to the pre-selected site a 7 km gas 
pipe line is needed along with a reducing and metering 
station. 

The gas has a calorific value of 900 Btu/cu.ft. 

Water 

The Shwedaung textile mill receives its water supply from 

the Irrawaddy river. T~e water has to be purified and 
pumped from the river to the textile mill. 

Our field team noticed a lot of wells in the low land 
around the village of Mayaman all of which had a high water 
level (approx. 2 m below ground). 

We therefore assume that the plant can receive its water 
from wells. Wells should be drilled in the low land at the 
foot of the hills close to the plant site. This will reduce 

cost of pumping and purification treatment and will avoid 
the cost of constructing a water intake building and 10 km 
of water line (from plant to the Irrawaddy). 

The sub-soil investigation (mentioned before) , which will 
be made before tendering, must also include investigations 
on location, quantity and quality of sub-soil water. 

Drilling of at least two ( 2) wells and water treatment is 
included in the cost of the plant, although wells will be 

outside the plant's fence. 

For connection of these wells to the pre-selectea plant 

site a 6" pipe line is needed, assumed length 350 m 
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waste Disposal 

water and Sewage 

After treating the spent process waters and sewage to meet 
internationally acceptable purification norms the waste 
waters can be discharged directly into one of the small 

streams nea-c the pre-selected plant site. Connecting open 

ditches are assumed to have a length of 1,500 m. 

Solid Waste 

The proposed plant generates general industrial and social 

refuse, which must be disposed of by burning and dumping 

into allocated tips. 

The major waste product of such a plant is top grade steel 
scrap from the slitting and welding line. The scrap is 
collected and transported for sale to the steel melt shop 
at Ywama, I:-isein where it is considered as a high quality 

furnace charging material. 

Plant alternative I also generates cement and mortar 

fragments from the internal lining process. This can be 
used as landfill material. 

Plant alternative II generates in addition wastes from the 
pickling, galvanizing and neutralization process. 

Emissions 

Since the major fuel source for the beating furnaces would 

be a sweet natural gas there would be only very minute 
emissions from the plant. It is not expect~d that the 

emissions would require any type of treatment prior to 

discharge into the atmosphere. 
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Transport Facilities 

Railway 

The Burmese railway system is based on a 1000 mm gauge. The 

country's railway network consists of a main NS running 
line traversing almost the entire length of the country. It 

starts in the north at Myitkyina, approx. 600 km north of 
Mandalay. At Mandalay there are several branch lines to 
Namtu and Lashio in the central east and Yen and Myingyan 
in the central western part of the country. The line 
continues on down to Rangoon and farther south to Ye. 

A separate single track line which runs between Rangoon and 

Prome passes within 300 m of the Ywama steel mill. (Ywama 
steel mill will receive steel scrap from the proposed pipe 
plant) and passes (20 km south of Prome) within 20 km of 

the pre-selected "Shwedaung" site. 

This line has branches to the western region of the country 
as far as Kyangin and to the southwest as far down as 

Basse in. 

Waggons have a capacity of 18 and 30 tonnes. 

The 1985 "Report to the Pyithu Hluttaw" gives the following 

information for the 1984/85 status of Burma Railways 
Corporation: 

Steam locomotives 123 

Diesel locomotives 223 
Carriages 1,251 
Waggons 8,402 

Stations 479 

Track miles 2,774 
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The rail network offers a possibility of transport from 

Prome to Rangoon harbour and to the major centers of the 

country and this for raw materials as well as for finished 
pipe .products,. All efforts, administrative and technical, 

must be made to make full use of this ideal means of 
transport. 

It will not be economically justifiable to build a branch 

railroad to the pre-selected site (cost for this will be in 
the range of US$ 4,000,000.-). Prome should be used as 

railroad terminal and transport between Prome and the plant 
would be by truck. 

Cost of railway transport are: 

Source: Burma Railways Corporation (February, 1986) 

Rangoon to Prome 

Siding per waggon and day 
per 1000 kg (K 1.30 per 100 viss) 

per waggon of 30 t capacity 

259 km 

K 250.
K 47.16 

K 1,437.-

For rail transport the trans-shipment facilities at Prome 
must be improved and a new 25 t mobile crane must be 
bought. 

Roads 

Burma has an extensive road network which connects all 
important places in the country. Main roads are generally 

without potholes but often very uneven and not of uniform 
width. There are no by-pass roads; roads pass through 

villages and towns. 

The road between Shwedaung and Rangoon can be used by 

vehicles with a total weight up to 10 tonnes (Several 
bridges are marked accordingly). This is not sufficient for 

transport of raw material to the proposed plant. Steel 
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coils have a weight of up to 12 tonnes per piece. Transport 

of this kind is however possible between Shwedaung and 
Prome, but this road should be improved. 

The road between Shwedaung and Mayaman {6.5 km) is designed 

only for light traffic. It is only 2 meters wide and badly 
asphalted. The road crosses approx. 10 water 

channels/streams. This road must be built new tc meet the 
requirements of the proposed pipe plant. 

Between Mayaman and the pre-selected plant site is a track 
(1.5 km) which leads through hilly terrain. This track must 

also be replaced by a new road. 

Daily hire cost for road vehicl~s are as follows: 

Truck 3 

Truck 10 

t 

t 

capacity 

capacity 
K/day 
K/day 

250.-

750.-
Truck 40 t capacity K/day 1,775.-

Water Transport 

All imports and exports to and from the proposed pipe plant 

will go through Rangoon harbour. This refers to 

- plant equipment bought abroad 

- raw materials (sheet coils, bitumen and for 
plant alternative II also zinc} 

- finished products (pipe) for export. 

The heavy port crane at Rangoon port ha3 a nominal lifting 
capacity of 40 tonnes. This capacity is however, limited to 

25 tonnes. The crane can be used for sheet coils (12 
tonnes). For unloading and loading of other materials which 

wei~h less several other cranes are available. 

Transport between Rangoon harbour and the proposed plant 

can be by rail, road or barge. 
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The pre-selected plant site is 10 km from the Irrawaddy 
River and 21 km from Prome, the nearest existing river 
station. · 

Raw material {12 tonnes sheet coils} are too heavy for 
trans-shipment at Prome. Only finished products {pipe} can 
be loaded there on river boats. 

Considering the cost of hired boats {K/day 1,800.-for a 
boat with 150 tonnes capacity} river transport only for 
finished products will in general not be feasible. 

Housing of Personnel 

The pre-selected site is located far away from any major 
community {8 km from Shwedaung and 21 km from Prome}. 

The surrounding area is purely agricultural. The closest 
industry is the new textile mills at Shwedaung and the 
Shwedaung power plant. 

It will not be possible to hire a substantial part of the 

work force from persons at present living in the vicinity 
of the plant. 

Top and middle class management comming from other places 
will find difficulties living near the plant~ their 
children will have sc!iC'ol problems and their working wives 

will not easily find good jobs at this location. 

To cope with these problems it will be essential that the 
plant will have excellent housing facilities for all 

management levels and for other key personnel. 

Bus services for personnel and their facilities must be 
organized. 



- V.18 - eBE 

We propose that the following facilities would be 
necessary: 

Area 
per No. of Buildgs. 
Buildg. Plant Alternative 

mz I II 

guest house, club 300 1 1 

nursery, youth centre 180 1 1 

houses for management 110 7 7 

houses for middle 90 8 10 
management 
houses for specialists 60 10 20 

Manpower 

It will not be possible to recruit personnel in the 
immediate vicinity of the proposed plant site. 

The nearest place for 

Shwedaung is not an 
recruitment will be Shwedaung. As 

ind us trial town only untrained 
personnel can be expected from there. 

Trained personnel and personnel with basic knowledge in 

steel processing will come mainly from Rangoon. 

To attract these personnel the proposed plan must of fer 

very good housing f~cilities and other social amenities. 
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YWAMA, INSEIN 

Location and Site 

The pre-selected site is an open space situated at the NW 
corner of the steel mill and is bounded on the NE by the 
Rangoon-Prome and the Rangoon ring railroad lines, on the 

SW and NW by a later i te road and a permanent dike fronting 
along the Hlaing River. The location is situated 16 km 
upstream from the Rangoon harbour and 20 km by road. 

The site is completely flat. It is rectangular in shape: 
the long axis being 550 m and the short axis is 200 m. 

The site is reported to be free from flooding. The actual 

site survey will probably indicate that some minor earth 
fillings and soil exchange are necessary during site 
preparation. 

The site, like 

vicinity, can be 
Deposits. 

most other locations in the general 
geologically classified as Irrawaddian 

The soil testing and sub-surface investigations together 

with the experience gained from constructing the steel mill 
indicate that for the production halls and the heavy 
equipment concrete piling will be required. These would be 
concrete piles 350 x 350 mm, 16 m long with a load capacity 

of SO t/pile. The soil bearing capacity for light buildings 
and structures is 0.5 kg/cm 2 and piling would not be 
required. 

The Research and Soil Testing Laboratories, Construction 
Corporation. Kamakyi Road, Thuwunna conducted a sub-s~rface 

investigation at the steel mill site in May 1984 (see table 
5.16) 

Although the data is quite extensive it iQ recommended that 
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additional subsoil investigations should be undertaken at 
the exact site prior to start of civil design. These 

investigations should include tests for quality and 
quantity of subsoil water. The information as presented is 
sufficient, however, for tendering purposes. 

The site is free of major fauna so there is no need for 

tree or bush clearing. 

Since the property is in the possession of the Government 
there would be no real estate charges for the use of the 
land. 

North of the proposed construction site further land can be 

made available for housing of company staff. 

Climate 

The climate is a tropical rain (monsoon) climate without 

cool season. January is the coolest month with an average 

min. temperature of 18.3°C. The dry season is so short that 
the soil humidity gained during the rainy months permits 
the growth of tropical rain forest. 

Main Utilities 

Electric 

As part of the Rangoon gr id the Electric Power Corporation 

(E.P.C.) has a turbine driven powerstation at Y~ama with 
the following installed power capacities: 

Oil fired steam turbines 

Gas turbines 

3 x 10 MW = 30 MW 

2 x 18 MW = 36 MW 

66 MW 

The power plant is located approx. 900 m from the pre
selected pipe plant site. It presently supplies the steel 



- v. 22 - EBE 

mill via an underground cable and a 11 kV overhead line. At 
present the steel mill supply voltage is being changed to 

33 kV and for this purpose two (2) 15 MVA transformers 
(33/11 kV) are being installed. After the extension work at 
the mill is completed it will have a connected load of 20 
MW. 

It is en·1isaged that this substation would also supply the 

pipe mill by extending the 11 kV switchgear. Information 
from field indicates that the electrical supply is reliable 
and sufficient for the proposed pipe plant. 

The power line from the steel mill's substation 

proposed pipe plant should be approx. 500 m long 

underground cable, 300 m overhead line). 

Gas 

to the 

(200 m 

Fuel is needed for bitumen coating of pipe for plant 

alternative I and in addition for the plant alternative II 
for galvanizing and related heating furnaces. The ideal 
type of fuel is natural gas. 

Gas is gathered from producing wells in the delta area. A 
gas station is located a few kilometers north of Ywama. 

From there a 6" and a 10" gas pipeline extends parallel to 

the Ywama site along the NW and SW borders. The E.P.C. 
power station is supplied by the 10" line through a 400 

p.s.i. reducing station. The 6" line supplies the existing 

steel plant through a 75 p.s.i. reducing station. 

The field team was informed that the 6" line has sufficient 

capacity to also feed the pipe plant. 

The gas has a calorific value of 900 Btu/cu.ft. Field 
reports indicate that the gas supply is reliable. 
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Water 

The steel mill receives its water supply from 3 gravel 
packed 12" tube wells. Each well is equipped with a 114 

m3 /hr (25,000 gal/hr) capacity turbine pump. The mill 
presently operates 2 wells at 60 to 80% pump capacity. The 

3rd well will be put into ~roduction with completion of the 
renovation programme and the start-up of the new 
facilities. 

If a sufficient reserve capacity is still available the 
pipe plant could draw its water needs from this same source 

requiring approx. 350 m of pipeline to be laid. If not, a 
new tube well could be sunk in the immediate vicinity of 
the pipe plant. 

Water samples taken from a tube well situated at the Bran 

Oil Mill, Ywama approx. 4 km distant from the site have the 
following analysis: 

Sample Water Analysis 

RESULT 

Sample No. 

Total Solids 
Dissolved Solids 

Temporary Hardness as CaC0
3 

Permanent Hardness as Caco
3 

Total Hardness as caco3 " 
Alkalinity as Caco3 
Calcium as Ca 

Magnesium as Mg 
Potassium as K 

Sodium as Na 

Chloride as Cl 
Sulphates as so4 
Soluble Iron as Fe 

(p.p.m.) 

" 

" 
" 
" 
" 
" 
" 
" 
" 

382/85-&6 
135.0S 
125.00 

" 
" 

50.00 

58.00 
9.80 

6.60 
5.00 

25.00 
13.20 

2.00 

0.35 
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Soluble Silica as Sio2 
Sediment 

Carbon Dioxide as co2 
Lead Content as Pb 
Turbidity 
Oxygen Consurr~d 

Arsenic as As 
Dissolved Oxygen 
True Color 
Taste and Odour 

pH Value 

p.p.m. = parts per million. 
N.D. = Not Detected 

" 
" 
n 

" 
" smaller 

" 

" 
" 

(Pt. Unit) 

15.00 
10.00 

o.oo 
N.D. 

20 
1.20 

N.D. 

6.80 

5.00 
Pleasant 

7.15 

Method/Equipment used: Standard methods for the 

examination of water and sewage. 8th Edition. 
(A.P.H.A.). 

EBE 

It can be assumed that the water analysis from the above 

location would be quite similar to Ywama due to their close 
proximity and similar geology. 

The analysis results indicate that such well water could be 

used in the pipe plant without any great treatment outlays. 

Before tendering the raw water quality from the wells of the 

steel plant must be analysed. Further information will be 

obtained from the subsoil investigation. 

Waste Disposal 

Water and Sewage 

After treating the spent process waters and sewage to meet 
internationally acceptable purification norms the waste waters 

can be discharged directly into the adjacent Hlaing River. At 
the plant site the river is approx. 1000 m wide and has a 
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surface flow speed of 10 km/hr during the dry season and at 
least double that during the wet season. 

Solid Waste 

The proposed plant generates general industrial and social 

refuse, which must be disposed of by burning and dumping 
into allocated tips. 

The major waste product of such a plant is top grade steel 

scrap from the slitting and welding line. The scr2p is 

collected and sold to the near-by steel melt shop where it 
is considered as a high quality furnace charging material. 

Plant alternative I also generates hard cement and mortar 
fragments from the internal lining process. This can be 
used as landfill material. 

Plant alternative II generates in addition wastes from the 

pickling, galvanizing and neutralization process. 

Emissions 

Since the major fuel source for the heating furnaces would 
be a sweet natural gas there would be only very minute 

emissions from the plant. It is not expected that the 
emissions would require any type of treatment prior to 
discharge into the atmosphere. 

Transport Facilities 

Railway 

The Burmese railway system is based on a 1000 mm gauge. The 
country's railway network consists of a main NS running 

line traversing almost the entire length of the country. 
Itstarts in the north at Myitkyina, approx. 600 km north of 
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Mandalay. At Mandalay there are several branchlines to 
Namtu and Lashio in the central east and Yen and Myingyan 

in the central western part of the country. The line 
continues on down to Rangoon and farther south to Ye. 

A separate single track line which runs between Rangoon and 

Prome passes within 300 m of the pre-selected Ywama site. 
This line has branches to the western region of the cou~try 
as far as Kyangin and to the southwest as far down as 

Bassein. It has side.spurs off to the existing steel mill. 
At the Ywama area the line is part of the ring railroad 

which leads around Rangoon and to the Rangoon port area. 

Waggons have a capacity of 18 and 30 tonnes. 

The 1985 "Report to the Pyithu Hluttaw" gives the following 

information for the 1984/85 status of Burma Railways 

Corporation: 

Steam locomotives 
Diesel locomotives 
Carriages 

Waggons 

Stations 
Track miles 

123 

223 

1,251 

8,402 

479 
2,774 

The rail network offers an ideal mode of transport to 
Rangoon harbour and to the major centers of the country and 

this for raw materials as well as for finished pipe 
products. In addition the Rangoon ring railroad, of which 

the railroad line at the plant is a part, is a convenient 

means of transport for personnel. 

The Ywama steel mill at present does not make use of rail 
transport although the plant is connected to the network. 

we think however that the ra.ilroad is the ideal mode of 
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transportation for 

raw materials 
finished products 
personnel · 

EBE 

All efforts - administrative and technical - must be made 
to make full use of this ideal means of transport. The 

proposed pipe plant must have a railroad connection. 

Cost of railway transpo~t are: 

(Source: Burma Railways Corporation, February 1986) 

Roads 

Rangoon harbour to Ywama, Insein 

Siding per waggon and day 

pe~ 1000 kg (K 1.30 per 100 viss) 
per waggon of 30 t capacity 

32 km 

K 250 
K 7.96 

K 243 

Burma has an extensive road network which connects all 

important places in the country. The roads around Rangoon 
are generally without potholes but often uneven and not of 
uniform width. There are no by-pass roads~ roads pass 

through villages and towns. Traffic around Rangoon and 
Insein is dense. Loads up to 45 tonnes have been 
transported by road between Rangoon and Ywama. Daily hire 

cost for road vehicles are as follows: 

Truck, 3 t capacity K/day 250.-
Truck, 10 t capacity K/day 750.-
Truck, 40 t capacity K/day 

1,775.-
Transport per tonne Rangoon harbour to Ywama K/t 

18.25 

Bearing in mind the above situation we recommend to use 

road traffic for the needs of the proposed plant as little 

as possible. The location close to river and railroad are 
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an advantage of this location, which must be utilized. 

For certain urgent transportation of goods and persons the 
road connection of the pre-selected site is however 
indispensable. 

The road network surrounding the plant is sufficient for 
this purpose. The connection of the pre-selected site to 
this network will make it necessary to improve the existing 
later i te road between the pre-selected site and the main 

road (900 m). 

Furthermore a new road should be built to the steel plant 

jetty (150 m). 

Water Transport 

All import and exports to and from the proposed pipe plant 
will go through Rangoon harbour. This refers to 

- plant equipment bought abroad 

- raw materials (sheet coils, bitumen and for 
plant alternative II also zinc.) 

- finished products (pipe) for export. 

The h~avy port crane at Rangoon port has a nominal lifting 
capacity of 40 tonnes. This capacity is however, limited to 
25 tonnes. The crane can be used for sheet coils (12 
tonnes). For unloading and loading of other materials which 

weigh less several other cranes are available. 

Transport between Rangoon harbour and the proposed plant 

can be by rail, road or barge. 

The pre-selected plant site is located at the Hlaing River. 

The river is navigable and connects the site with Rangoon 

and its harbour. 

The nearby concrete pipe mill uses the river for transport 
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of cement. The Ywama steel mill makes no use of river 
transport. The steel mill has however a jetty for a 
capacity of 5 tonnes. 

For transport of raw materials (coils) the proposed pipe 

plant would need a jetty with a capacity of 25 tonnes. The 
jetty of the steel plant can however be used for transport 
of finished pipe. 

According to information from the Inland Water Transport 

Corporation the hiring charge of a barge with 150 tonnes 
capacity is K/day 1,800.-. 

In future water transport might become feasible if a heavy 

landing jetty is built jointly with the steel plant and one 
or two boats are also acquired and run jointly. 

At present we recommend to use, whenever feasible, the 
steel plant jetty for transport of finished goods. The 
needs of the proposed pipe plant alone do not justify 

construction of a new heavy jetty and acquisition of a 25 
tonnes crane. 

Housing of Personnel 

The pre-selected location Ywama is part of the town of 

Insein. It is located immediately at the Rangoon ring 
railroad. 

In Insein we find industry, agr icul tu re and housing areas 
with schools (e.g. Government Technical Institute}. 

The work force for the proposed plant can be hired in 

Insein and in other communities along the ring rail-road. 
Special company housing will only be needed for top and 

middle management. Housing for this category will ensure 
that the company can recruit top people and that these 

persons are available for the company in emergencies at 
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short notice and can also be contacted outside no~mal 

working hours. 

We propose that 13 houses and a guest house will be built 

in a common compound. This is for both cases, plant 
alternative I and alternative II. The houses should be 

built at an early stage so that they will be available 
already during construction and commissioning period for 
the personnel of the contractor. 

Manpower 

Ywama/Insein is located in a densely pop~lated area. ·.·he 

capital Ranggon and its ind us trial suburbs can easily be 

reached by road or by train. 

Industry and people used to working in industry are at 

Insein and in the entire region. From there it will easily 
be possible to recruit personnel for all levels, who will 

need a minimum of additional training. 

An additional advantage of this location is the 

neighbourhood of the Ywama Steel iwfill. New personnel for 
the proposed pipe plant can be trained there; good young 
personnel from the steel mill can be transfered to the pipe 
plant to take higher positions due to their previous 

experience. 

At a certain stage an administrative and technical 

connection of the two steel based manufacturing plants may 
be possible. Such a connection would increase productivity 

and reduce unproductive cost. 
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River back adjacent proposed plant site and Ywama-Steel Mill 
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CONCLUSION 

The previous subchapters show a clear advantage in favour 
of the pre-selected location Ywama, Insein. 

Investment for Infrastructure 

Investment costs for infrastructure for plant alternative I 

are: 

Transport 

Shwedaung 

Ywarna 

million US$ 

local foreign 

4.2 + 1.2 

0.8 + 0.1 

= total 

= 5.4 

= 0.9 

Despite large investments for infrastructure the Shwedaung 
site will still have several disadvantages: It will have no 
direct railroad connection and it can never have a direct 

access to the river. 

The proposed plant wi11- depend on imported raw materials 

(sheet coils, bitumen, 
substantial pa~t of 

materials and exports 

zinc) and will depend on export of a 
its production. Both imported raw 

of pipe will be through Rangoon sea 
harbour. Also inland sales will have its center at Rangoon. 

Cost of transport of raw materials from Rangoon harbour to 

plant site and cost of transport of finished pipe back tc
Rangoon harbour are as fol~ows: 
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by railroad Rangoon harbour to Prome 
1 day siding, 18 t wagon 
K 250 x 1/18 

transport per tonne 

transshipment at Prome 
by road Prome - plant site 

K 750/10/4 

K per tonne 

Rangoon harbour to Shwed~ung plant 
site K/t 

US$/t 

by railroad Rangoon harbour to plant 

site 
1 day siding, 18 t wagon 

K 250 x 1/18 

transport per tonne 

Rangoon harbour :o Ywama plant site 

K per tonne 

K/t 
US$/t 

13.89 

47.16 

6.--

18.75 

85.80 

11.07 

13.89 

7.96 

21.85 

2.82 

eee 

This means that exported pipe from Shwedaung will be more 

Expensive per tonne by 
2(11.07-2.82) = US$/t 16.50 

The same refers to pipe locally sold in Rangoon region. 

Manpower 

The higher infrastructure cost for Shwedaung only considers 

additional housing for specialised labour. The lower grades 

of labour will however, have to come from Shwedaung -Prome. 
For them a longer training time on the job must be expected 
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which will result in lower productivity and higher 

technical assistance cost during the first year of 

operation. 

Energy 

Our site team was informed that at both sites sufficient 

energy (electricity, gas) was available. 

However, it must be stated that Shwedaung is closer to gas 

fields, which are the original source of energy. Building 

the plant at Shwedaung would mean no additional load on the 

gas and electricity supply of Rangoon. But this would be 

the only advantage of the Shwedaung site. 

Cost of Construction 

It can be expected that foundations at Shwedaung site will 

need no piling, which will reduce investment cost. However, 

Shwedaung will also have extra cost compared with Ywama. 

These extra costs will be for levelling the site. Labour 

cost for construction at Shwedaung will be lower. But as 

cost of const;:cction materials are higher total cost of 

civil works will be 5% to 10% higher at Shwedaung. 

In total it can be said that cost of civil works will be 

the same at both sites. 

Cost of equipment and structural steel will however be 

higher due to additional cost for transport from Rangoon 

harbour. 

Summary 

Considering the clear advantages of the pre-selected Ywama 

site further investigation, layouts and cost analysis were 

made only for this loaction. 
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!'iAP LEGEND TABLE 5.01 

~ Pre-selected Site Locations 

(Al Shwedaung - Pegu Division 
{Bl Ywama, Insein -Rangoon Division 

~ Coal uj Oil-Z<ef inery 
& Oil • Steel-Melting Shop 
0 Shale Oil ~ Non Ferrous-Melting 

Shop 
~ Gas c Chemical Industry - Pipeline H Wood Industry 
@ Antimony N Food Industry 
® Lead Nz Sugar Factory 
© Precious Stones p Paper production 
@ Iron T Textile Industry 
@ Gold m Cement factory 
® Semi-precious stones t:l Water Power-Station 
@ Copper I Thermal Power-Station 
9 Manganese 

® Molybdenum 
@) Nickel 
@ Salt 

® Silver 
@ Uranium 

® Tungsten 
@ Zinc 

® Tin 

0 Cities with more than __..... 
River 

100.000 population ............... Canal 
0 Cities -J, Start of navigable 

channel - Railways ~ Seaport 

- Roads * Airport (international) 

'i' 'Airp:>rt (national) 
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TABLE 5.06 

Fuel Analysis 

Natural Gas Fuel 

Methane 

Ethane 

Propane 

I so-butane 

Normal Butane 

Pentane 

Specific Gravity 

Calorific Value (B tu/Cu.ft) 

Heavy Petrolium Fuel Oil 

Specific Gravity 

Water and Sedimentation (% Wt) 
Pour Point 

Setting Point 

Flash Point 

Calorific Value 

Carbon Residue 

Viscosity 
(Red Wood Viscometer) 

EBE 

96.4 to 98.80% 
0.93 to trodes 
0.98 

Oo97 

Oo54 

0.10 

0.6105 to 
900 

0.9168 

0.7 & 2.3 

126° F 

128° F 

300° F 

ft 

ft 

ft 

ft 

0.5476 

18700 Btu/lb 

2.25% 

280 See/60 ml 
(91° C) 

SOURCE: PREFEASIBILITY STUDY REPORT ON CEMENT MILL 

RENOVATION (THAYET) PROJECT. CERAMIC 
INDUSTRIES CORPORATION, APRIL 1983 

Data confirmed by: Industrial Planning Department 

Min. of No. 1 Industry. 
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TABLE 5. 07 

UNIT PRICES 

ELECTRIC POWER CORPORATION, RANGOON 

1. GENERAL PURPOSE: 1 to 100 Units a month 45 pyas 

per unit. 
101 to 400 Units a month 42 pyas per 

unit. 
All over 400 Units a month 40 pyas per 
unit. 

2. DOMESTIC POWER: 1 to 50 Units a month 29 pyas per unit 

All over 50 Units a month 19 pyas per 
unit. 

3. SMALL POWER: 

4. INDUSTRIAL: 

1 to 100 Units a month 29 pyas per 

unit. 
101 to 300 Units a month 24 pyas per 
unit. 

All over 300 Units a months 21 pyas per 

unit. 

First 40 Units per K.W. of maximum 
demand per month. 
(Minimum of 50 K.W) 21 pyas per unit. 

Next 2,000 Units a month 19 pyas per 
unit 
Next 10,000 Units a month 16 pyas per 

unit. 
Next 30,000 Units a month 14 pyas per 

unit. 
All over Units a month 12 pyas per 

unit. 
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TABLE 5.07 (cont.) 

5. COMMERCIAL: 

6. STREET LIGHT: 

7. TEMPORARY 

LIGHTING: 

eee 

First 40 Units per R.W. of maximum 
demand per month. 

Next 2,000 Units a month 24 pyas per 
unit. 

Next 10,000 Units a month 18 pyas per 
unit. 

Next 30,000 Units a month 16 pyas per 
unit. 

All over Units a month 14 pyas per 
unit. 

40 to 50 Watt at K.6/50 per lamp per 
month. 

60 to 75 Watt at K.12/-per lamp per 
month. 

100 to 160 Watt at K.15/-per lamp per 
month. 

160 to 265 Watt at K.21/-per lamp per 
month. 

265 to 450 Watt at K.28/-per lamp per 
month. 

K.5/-less for over and above 1,000 
lamps. 

For metered connections same as Gene
ral purpose. 

SOURCE: Renovation for Plastic Facotry No. (2). Project 
Planning 

Data confirmed by: Industrial Planning Depart
ment, Min. of No. 1 Industry. 
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TABLE 5.08 

UNIT PRICES 

ELECTRIC POWER CORPORATION DISTRICTS 
(Other than Rangoon) 

1. General Purpose: 1 to 100 Units a month 48 pyas per 

unit. 

2. SMALL POWER: 

3. INDUSTRIAL: 

(Minimum of 

2,000 Units) 

4. BULK: 

(Minimum of 

500 Units) 

5. STREET LIGHT: 

101 to 400 Units a month 42 pyas per 
unit. 

All over 400 Units a month 40 pyas per 
unit. 

1 to 100 Units a month 29 pyas per 

unit. 

101 to 300 Units a month 24 pyas per 
unit. 

All over 300 Units a month 21 pyas per 
unit. 

1 to 200 Units a month 29 pyas per 
unit. 

201 to 2,000 Units a month 24 pyas per 
unit. 

All over 2,000 Units a month 19 pyas 
per unit. 

1 to 500 Units ~ month 54 pyas per 

unit. 

501 to 5,000 Units a month 44 pyas per 
unit. 

All over 5,000 Units a month 34 pyas 
per unit. 

The 25 Watt lamp at K.4/-per month. 

The 40 Watt lamp at K.5/-per month. 

Every additional 10 Watt K.-/50 per 

month. 
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6. SPECIAL: 

7. FLAT: 

Mercury lamp 80 Watt at K.12/-per 
month. 

Every additional 10 Watt K.1/-per 
month. 

EBE 

Fluorescent lamp every additional 10 
Watt K.-/75 per month. 

One 25 Watt lamp at K.3/-per month. 

One 40 watt lamp at K.5/-per month. 

Every additional 10 Watt K./50 per 
month. 

8. TEMPORARY: For metered connection same as General 
purpose. 

For point connection one 40 Watt at 

K.1/- per point per night and every 
additional 10 Watt K.-/25 pyas per 
night. 

SOURCE: Renovation for Plastic Factory No.(2). 

Project Planning Course No. (4). 
Dated, 9th August 1983. 

Confirmed by: Industrial Planning Department 
Ministry of No. 1 Industry. 
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TABLE 5.09 

UNIT PRICES OF OILS AND NATURAL GAS 

Description 

Petroleum Oil 

Diesel Oil 

Kerosene Oil 
Furnace Oil 
Brake Oil 
Gear Oil 
Engine Oil 

Hydraulic Oil 

Unit Price 
per gal. 

K 

3.50 

2.60 
2.50 

2.00 
44.60 
32.45 
44.60 

22.30 

SOURCE: Ministry of No. 1 Industry, 

Industrial Planning Department 

Plastic Factory No. (2) Renovation Project 
Proposal, Dated, 9th August 1983. 

Natural gas supplied at factory fence incl. 
metering and pressure reduction. 
K 2.10 per 1000 cb.ft. 

SOURCE: Electrical Power Corporation 

Confirmed by: Industrial Planning Department 

Ministry of No. 1 Industry. 

EBE 
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rABLE 5.10 

Climate of Shwedaung, Pegu Division 

Temperature {during 1971 - 1985). 

Monthly Mean Temaperature. 

Maximum 33.4° C (April 1973) 

Minimum 21.5° C (January 1974) 

Mean daily Maximum Temperature. 

Maximum 40° C (April 1978) 

Highest Maximum Recorded Temperature. 

44.0° c (24th April 1973) 

Mean Daily Minimum Temperature. 

Minimum 12.3° C {February 1983). 

Lowest Minimum 9.6° C (February 1972) 

Humidity 

Maximum 87.0% {August 1984) at (9:30 h) 

89% C (August 1977) at (18:30 h) 
Minimum 53% (February 1980) at (9:30 h) 

28% (March 1983} ~t (18:30 h) 

Rainfall 

Ma~imum 88.7 Inches (1973) 

Minimum 28.67 Inches {1979) 

Evaporations 

Average Daily Evaporation for 1984 
Maximum 14.l (22nd July 1984) 

Minimum 0.3 (15th July 1984) 

EBE 
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TABLE 5.10 (cont.) 

Wind Velocity 

No. of days of Wind from -

at 9:30 - 59 SW April (1974) 

at 18:30 - 58 SW (November 1974) 

Monthly Mean Wind Velocity from 1971 to 1974) 
Maximum - 4 mph April 

Minimum - 2.2 mph October 

SOURCE: Industrial Planning Department 

Ministry of No. 1 Industry. 

EBE 



Location: M a n d a 1 a y, BURMA 

21°59'N/96°06'E Height a.s.1. 77 m 

J F M A M J J A s 
Average Tent>erature in °C 20.3 23.l 27.S 31. 7 31.4 29.7 29.7 29.2 28.6 
Average Max. Temperature [n °C 27.8 31.l 36.l 38.3 36.7 33.9 33.9 33.3 32.8 
Average Min. Tempeature In °C 12.8 15.0 18.9 25.0 26.l 25.6 25.6 25.0 24.4 

Absol. Max. Temperature in °C 32.8 37.2 42.2 43.3 43.9 41. 7 41. l 38.3 39.4 

Absol. Min. ~rature in °C 7.2 8.3 12.2 17.8 20.6 20.0 22.2 21. 7 20.6 

Relative 111.Bftidity in ti 66 54 42 44 60 ·71 72 78 79 

Precipitation in nm 3 3 5 30 147 160 69 104 137 

Max. Precipitation 24 h in nm 18 18 20 58 135 107 135 89 79 

Days with Precipitation 2.5 nm 1 l l 2 8 7 6 8 9 

Pl::>tential Evapxation in nm 44 68 147 179 193 180 183 173 157 

• Duration of measurements in years 

Source: University of Trier (West Germany) 1980 - Handl:xxlk of Selected Climatical Stations of the WOrld 

0 N D 

27.2 24.2 20.3 
n.·,· 29.4 26. 7 
22 .. 8 18.9 13.9 

38.9 36.7 32.2 

16.7 13.3 6.7 

81 79 74 

109 51 10 

99 99 38 

7 J l 

143 87 45 

Year • 
26.9 20 

32.8 20 

21.l 20 

43.9 20 

6.7 20 

67 6 

828 20 

135 20 

54 20 

1599 so 

~ 
~ 
t".I 

Ul 

_. 
_. 

~ . 
Ul 
0 

m m m 



<: . 
V1 
~ 

* 
60 

60 

60 

60 

60 

ii 
Precipitation in nm 3 5 8 51 J07 480- 582 528 394 180 69 10 2611 60 

Max. Pr~~ipitation 24 h in nm 74 48 41 361 231 152 140 135 132 135 150~101_ 361 60 

Days with Precipitation 2.5 nm 1 1 1 2 14 23 26 25 20 10 3 1 127 60 

Potential Evaporation in nm 108 123 158 172 176 156 157 151 145 147 132 llO 1735 60 
-

* Duration of measurements in years 
t-3 

Source: University of Trier (West Germany) 1980 - Handbook of Selected Climatical Stations of the World 6; 
t"' 
tr! 

V1 . 
-
N 

I 
m 
m m 



- V.52 - ese 

TABLE 5.13 

YWAMA - INSEIN, BUR-1A 

M::>nthly Rainfall (inches) 

Year 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Jan. o.oo o.oo o.oo 0.00 4.'30 0.00 0.98 0.08 o.oo 
Feb. o.oo o.oo 0.00 0.00 o.oo o.oo 0.04 0.87 0.00 

Mar. 0.00 o.oo 1.57 1.42 0.00 o.oo o.oo o.o~ o.oo 
Apr. 0.00 2.48 o.oo 2.09 OoOO 1.42 0.43 0.00 1.38 

May 7.11 5.86 15.71 16.30 10.56 26.24 8.27 15.67 ll.33 

Jlllle 31.02 18.71 14.61 25.91 19.92 14.76 12.52 14.33 21.33 

July 16.79 22.28 22.84 25.20 14.61 17.28 23.27 15.00 16.65 

Aug. 24.17 22.56 20.12 24.57 29.80 23.81 27.01 26.97 22.83 

Sept. 9.13 7.87 14.92 16.66 16.34 24.37 11.10 13.54 10.74 

Oct. 7.72 2.60 11.22 11.06 6.54 7.40 5.43 5.67 4.96 

Nov. 1.54 4.84 7.91 5.20 0.10 0.20 0.00 0.28 o.oo 
Dec. o.oo 0.35 o.oo o.oo o.oo 0.24 0.65 o.oo 0.00 

Annual 97.48 87.55 108.90 128.41 102.17 114.72 89.72 92.61 89.22 
Total 

sa.JRCE: Ministry of No. 1 Industry. 

Steel Mill Renovation Project Ywarna - Insein 1981 
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TABLE 5.14 

YWAMA - INSEIN, BUR-1A. 

M:>nthly Mean Wind Velocity (In Miles per Hour} 

Year 1971 1972 1973 1974 1975 1976 

Jan. 3.4 3.2 2.7 2.8 3.7 2.2 
2.8 1.8 

Feb. 2.8 3.8 3.5 2.8 3.6 3.0 
2.4 

Mar. 3.3 3.8 3.9 3.9 2.6 2.4 
3.9 5.3 

Apr. 4.1 4.2 6.3 5.0 4.3 3.6 
6.2 

May 4.2 5.3 3.9 3.8 4.8 3.5 
3.5 

June 4.3 4.1 3.5 3.6 3.2 3.5 
3.6 4.1 

July 3.8 6.5 3.0 3.4 4.4 4.0 
3.4 

Aug. 5.3 5.0 3.0 4.1 3.0 3.7 
3.9 

Sept. 3.8 4.2 2.7 3.3 2.4 4.2 
3.5 

Oct. 3.5 2.3 2.6 2.6 2.3 3.1 
1.1 

Nov. 3.3 2.7 4.0 2.8 2.5 5.6 
1.6 

Dec. 4.1 3.1 2.9 3.6 2.3 4.6 
1.4 

SCXJRCE: Ministry of No. 1 Industry 

Steel Mill Renovation Project Ywama - Insein 1981 



- V.54 -

TABLE 5.15 

YWAMA - INSEIN, Burma 
Water Analysis Report of Hlaing River 

1. Tubridity 

2. Colour 

3. Odour 

4. Taste 

5. Suspended solid 

6. PH 6.4 " 
7. Dissolved solid 

8. Ash on dissolved solid 

9. Total alkalinity 

10. Total chloride 
11. Total hardness 
12. Tempora~y hardness 

13. Permanent hardness 

Analysis on Dissolved Solid 

(a) Loss on ignition 

(b) Si02 
( c) Fe 2o3 
( d) Al 2o3 
(e} Cao 10.0 " 
(f) MgO 24.6 II 

SOURCE: Ministry of No. 1 Industry 

Present 

Brown /Musty) 
Earthly smell 

Sweetish 
350.0 P.P.M. 

172.0 " 

67.1 " 
48.8 " 
10.8 " 

83.4 " 

48.8 " 
34.6 " 

104.9 P.P.M. 

10. 5 • " 

5.0 

12.0 
" 
II 

Steel Mill Renovation Project Ywama - Insein 1981 

EBE 
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TABLE 5.16: YWAMA STEEL MILL: SOIL TE.ST (example) 

NA:l'URAL r-KJ.J.STURE CONI'ENT, WET & DRY DENSITIES & UNCONFINED cn.rr>RESSIVE STREN3'l'H '!EST 

JOB: STEEL MILL EXTENSION, YWAMA, IN SEIN NEW WIRE PROCESSING SI'I 

SAMPLE NO. PENETRA- MOISTURE DEN 
SHELBY I SPLIT 'Depth SOIL DESCRIPTION TION RE- CONTENI' (Lbs 
01).2 1/4" OD.2.0" (Ft) SISTANCE (%) WET 
ID.2.0" ID.l 1/3" (BLCW/Ft) 

1 0- 2 Yellowish Brawn SAND & SILT, tr: Clay 8 13.0 

2 2- 4 Reddish Brawn SILT & CLAY, tr: Sand 6 38.6 115. 

3 4- 6 - do - 10 35.6 121. 

4 6- 8 Bluish Gray SILT & CLAY, tr: Sand, 
tr: DecompJsed w~ 13 45.0 115. 

5 8-10 - do - 7 40.1 120. 

6 10-12 Bluish Gray Sandy & Clayey SILT 
with Decomposed Wood. 6 44.1 125. 

7 12-14 Bluish Gray Clayey SILT, tr: Sand, tr IlV 6 39.0 119. 

8 14-16 Yellowish Brawn Sandy & Clayey SILT. 7 23.0 131. 

9 16-18 - do - 7 22.0 

10 18-20 - do - 7 25.2 120. 

11 20-22 - do - 8 24.0 121. 

12 25-27 - do - 8 26.3 128. 

13 30-32 Reddish Brown Silty SAND some Clay. 10 28.2 119. 

14 35-37 - do - 9 28.5 122.1 

15 40-42 Yellowish Brawn Silty SAND, tr: Clay. 25 24.3 133.1 

16 45-47 - do - 38 24.4 

17 50-52 Yellowish Brawn Silty SAND. 41 19.2 

18 55-57 - do - 47 17.0 

19 60-62 - do - 53 20.2 

20 65-67 - do - 56 11. 5 

1 70-71 1/2 Yellowish Brown SAND some Silt 
some fine Gravel. 66 8.3 Spli1 

2 75-76 1/2 - do - 68 7.8 

3 80-80 1/2 - do - 80 7.2 

4 85-86 1/2 - do - 100 7.5 

5 90-91 1/2 - do - 125 7.6 

' SOUR...'"'E: Research & Soil Testing Laooratories, Thuwunna, May 1983 
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le) 

& UNCONFINED CXMPRESSIVE STRENGTH TEST 

NEW WIRE P~SING SITE OORE HOLE 00: (1) 

& SILT, tr: Clay 

tr: Sand, 

& Clayey SILT 

PENETRA- MOISTURE DENSITIES 
TION RE- CONTENT (Lbs/cu.ft) ' 
SISTAOCE (%) WET Dry 
(BI.CM/Ft) 

8 13.0 Sample 

6 38.6 115.2 84.0 

10 35.6 121.2 89.1 

13 45.0 115.5 79.5 

7 40.1 120.3 86.0 

6 44.1 125.0 86.8 

u.c.s. 
STRF.sS STRAIN 
(Lbs/sq.ft) (%) 

Disturbed 

1720 12.5 

2050 15.0 

1960 20.0 

1420 10.0 

740 18.75 

y SILT, tr: Sand, tr rM 6 39.0 119.0 85.5 Disturbed 

7 23.0 131.0 106.3 1210 20.0 

do - 7 22.0 Sample Disturbed 

do - 7 25.2 12::J.4 96.1 950 15.0 

do - 8 24.0 121.0 97.5 760 17.5 

do - 8 26.3 128.1 101.4 1360 15.0 

ty SAND some Clay. 10 28.2 119.5 93.2 1300 11.25 

9 28.5 122.0 95.0 1345 11.25 

ilty SAND, tr: Clay. 25 24.3 133.0 106.5 Disturbed 

do - 38 24.4 Sample Disturbed 

ilty SAND. 41 19.2 - do -

do - 47 17.0 - do -

do - 53 20.2 - do -

do - 56 11.5 - do -

SCTTie Silt 
66 8.3 Split Sp:ion Sample Disturbed 

do - 68 7.8 - do -

do - 80 7.2 - do -

do - 100 7.5 - do -

do - 125 7.6 - do -

Thuwunna, May 1983 

ese 
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5 .17 /1 ESTIMATE OF INVES'IMENT COST FDR WELDED STEEL PIPE PLANT, BUR-1A 

INFRASTRUC'IURE (outside of factory fence) 

UXATION: SHWEDAm-K;, PLAN!' ALTERNATIVE I, US$ 1.- = K 7.75 = Il>1 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Quan

tity 

Unit 

1 

11,600 

7,000 

1 

350 

1,000 

500 

lumps um 

pc. 

rn 

rn 

pc. 

rn 

m 

m 

15 km 

8 km 

8 km 

10 

lumps um 

Subtotal 

1 

1 

7 

8 

10 

16,000 

Subtotal 

pc. 

pc. 

pc. 

pc. 

pc. 

pc. 

m2 

item description 

11 kV switch gear 

11 kV transmission line 

dia 6" gas pipe line 

reducing and metering 
station 

dia. 6" water pipe line 

open ditch, 1-2 rn deep 

open ditch, 2-3 rn deep 

improvement of railroad 
loading facilities at Prorne 

road improvements (asphalt) 
Prome - Shwedaung 

new asphalt road 
Shwedaung - plant 

earthworks for new road 

small bridges/culverts 

contingencies 

Site develoµnent 

guest house, club 

nursery, youth centre 

110 m2 houses 

90 m2 houses 

60 rn 2 houses 

land develoµnent etc. 

company housing 

'Ibtal 

Unit cost 

local 

us $ 

2,000 

12.24 

20 

5,000 

15 

5 

7 

foreign 

us $ 

17,500 

21.98 

70 

30,000 

30 

lumps um 

6,500 6,500 

58,500 6,500 

100,000 

50,000 

100,000 

50,000 

32,000 

22,000 

12,500 

10 

7% geodetical surveying, soil tests, engineering 

15% supervision by Metal Industries Corp:::>ration 

Total cost for plant alternative I 

local 

us $ 

2,000 

142,000 

140,000 

5,000 

5,250 

7,000 

3,500 

50,000 

97,500 

468,000 

800,000 

500,000 

144,750 

Cm 

l 

2,365,000 1, 

100,000 

50,000 

224,000 

176,000 

125,000 

160,000 

835,000 

3,200,000 

308,700 

661,500 

4,l70,200 

1, 

1, 
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STEEL PIPE PLANT, BURMA 

ce) 

US$ 1.- = K 7.75 = J:1.i 2.40 

Unit cost Cost 

local foreign local foreign total 

us $ us $ us $ us $ us $ 

2,000 17,500 2,000 17,500 19,500 

12.24 21.98 142,000 255,000 397,000 

20 70 140,000 490,000 630,000 

5,000 30,000 5,000 30,000 35,000 

15 30 5,250 10,500 15,750 

5 7,000 7,000 

7 3,500 3,500 

lumpst.nn 50,000 200,000 250,000 

6,500 6,500 97,300 97,500 195,000 

58,500 6,500 468,000 52,000 520,000 

100,000 800,000 800,000 

50,000 500,000 500,000 

144,750 57,500 202,250 

2,365,000 1,210,000 3,575,000 

100,000 100,000 100,000 

50,000 50,000 50,000 

32,000 224,000 224,000 

22,000 176,000 176,000 

12,500 125,000 125,000 

10 160,000 160,000 

835,000 835,000 

3,200,0CO 1,210,000 4,410,000 

gineering 308,700 308,700 

p:>ration 661,500 661,500 

4,170,200 1,210,000 5,380,200 
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5 .17 /2 ESTIMATE OF INVES'lMENT COST FDR WELDED STEEL PIPE PLANT, BumA 

INFRASTRUCIURE (outside of factory fence) 

~TION: SHWEDAUNG, PLANT ALTERNATIVE II, 

No. Quan- Unit item description Unit cost 

US$ 1.- = K 7.75 

tity local foreign local 

·1s $ us $ us $ 

1 same as 5.17/1 site developnent 2,365,000 

2 same as 5.17/1 canpany housing 8~5,000 

~terns additional for plant 
alternative II 

3 2 pc. 90 m2 houses 22,000 44,000 

4 10 pc. 60 m2 houses 12,500 125,000 

5 3,100 additional land developnent 
etc. 10.- 31,000 

6 Subtotal canpany housing 1,035,000 

Total 3,400,000 

7% geodetical surveying, soil tests, engineering 322,700 
15% supervi~lon by Metal Industries Corporation 691,500 

Srand 1otal: cost for plant alternative II 4,414,200 
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:JED STEEL PIPE PLAN!', BU™A 

~ence) 

~N'T' ALTERNATIVE II, us $ 1.- = K 7.75 = rr-i 2.40 

Unit cost Cost 

local foreign local foreign total 

us $ us $ us $ us $ us $ 

2,365,000 1,210,000 3,575,000 

835,000 - 835,000 

,r plant 

22,000 - 44,000 - 44,000 

12,500 - 125,000 - 125,000 

relopnent 
10.- - 31,000 - 31,000 

- - 1,035,000 - 1,035,000 

- - 3,400,000 1 JOO 4,610,000 

engineering 322,700 - 322,700 
Corporation 691,500 - 691,500 

ive II 4,414,200 1,210,000 5,624,200 

' 

' 

' ' ' ' ' ' 

i ' ' ' ' ' ' 
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5.18 ES'T'TMATE OF INVFSIMENT COST FOR WEIDED STEEL PIPE PLANT, BlJR.1A 

INFPASTRUCTURE (outside of factory fence) 

ux:.-.TION: YWAMA, PLANT ALTERNATIVE I OR II, US $ 1.- = K 7. 

No. Quan- Unit item description Unit cost 

tity local foreign local 

us $ us $ us $ 

1 1 pc. 11 kV switchgear 2,000 17,500 2,000 

2 200 m 11 kV underground cable 9.- 47.50 1,800 

3 300 m 11 kV overhead line 13,33 24.- 4,000 

4 100 m dia. 6" gas pipe line 20.- 70.- 2,000 

5 1 pc. metering station 5,000 10,000 5,000 

6 350 m dia. 6" water pipe line 15.- 30.- 5,250 

7 350 m canal 2-3 m deep 35.- 12,250 

8 300 m railroad with switch 140.- 200.- 42,000 

9 900 m concrete surface to existing 
laterite road 45.- 40,500 

10 150 m new concrete road 55.- 8,250 

11 lmnpsum contingencies lumps um 30,950 

12 Subtotal site development 154,000 

13 1 pc. guest house (150 rn
2

) 50,000 50,000 

14 7 pc. 110 m2 houses 32,000 224,000 

15 6 pc. 90 rn
2 houses 22,000 132,000 

16 10,000 rn2 land development etc. 10.- 100,000 

17 Subtotal canpany housing 506,000 

18 'Ibtal 660,000 

19 7% Geodetical surveying, soil tests, engineering 55,300 

15% for supervision by Metal Industries Corporation 118,500 

20 Grand 'Ibtal: Cost for plant alternative I or II 833,800 
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STEEL PIPE PLANT, BURw1A 

ce) 

ALTERNATIVE I OR II 1 US$ 1.- = K 7.7S = f1.1 2.40 

Unit cost Cost 

local foreign local foreign total 

us $ us $ us $ us $ us $ 

2,000 17,SOO 2,000 17,SOO 19,SOO 

le 9.- 47.SO 1,800 9,SOO 11,300 

13,33 24.- 4,000 7,200 11,200 

20.- 70.- 2,000 7,000 9,000 

S,000 10,000 S,000 10,000 lS,000 

ine lS.- 30.- S,2SO 10,SOO 1S,7SO 

3S.- 12,2SO 12,2SO 

140.- 200.- 42,000 60,000 102,000 

existing 
4S.- 40,SOO 40,SOO 

SS.- 8,2SO 8,250 

lumps um 30,950 8,300 39,250 

154,000 130,000 284,000 

50,000 50,000 50,000 

32,000 224,000 224,000 

22,000 132,000 132,0QO 

10.- 100,000 100,000 

S06,000 506,000 

660,000 130,000 790,000 

ngineering 55,3CO 55,300 

s Corp:>ration 118,500 118,SOO 

e I or II 833,800 130,000 963,800 
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CHAPTER ~: 

PROJECT ENGINEERING 
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INTRODUCTION 

Basic Technological Concept 

The project technological concept was developed in 
accordance with the known market demands for welded steel 
pipes versus the types of equipment available for producing 
said pipes. 

Since the production capacities of even the smallest pipe 
welding line surpasses the total inland water pipe 
requirements for Burma, the study also took into 
consideration other municipal and industrial customers as 
well as the potential for exporting a part of the 
production. 

The majority of pipes used in water related projects have 
diameters ranging from 1/2" through 12". These sizes can be 
produced on 2 separate welding lines. The first produces 
pipes with diameters between 1/2" to 4" and the second line 
produces pipes having diameters between 6" tc 12". 

The study's field findings indicated that the majority of 
the 1/2" to 4" pipes required for water related projects 
would most probably be made of plastic. The 6" to 12" 
diameters wo~ld be made in steel. 

The fi~dt alternative for the basic plant concept is 
therefore a pipe welding line capable of producing pipe 
having diameters between 6" and 12". The drawings 
corresponding to alte=native I clearly show the main 
equipment items, auxiliaries and plant support facilities. 

Since the larger sized pipe used for water applications are 
generally coated, the lay01.:t also takes into account for 
internal cement lining and external bitumen coat and wrap 

facilities. 
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The list of equipment for alternative I as contained herein 
is sufficiently detailed to calculate an accurate price 
estimate as well as to present a detailed understanding of 
the plant's operations. 

The study recognized the fact that even if a pipe plant was 
built to produce pipes having diameters between 6n -12n it 

would still be necessary to import the 1/2" to 4" steel 
pipes for those applications where plastic could not be 
considered. 

Although the market for such pipes might presently be 
somewhat limited in Burma it is obvious that considerable 
quantities of these pipes could be used in other industries 
providing they were locally available. 

Alternative II therefore is a plant layout designed to 
produce pipes from l/2n to 12n. 

In addition to its own main equipment i terns it takes full 
advantage of all the equipment, utilities, auxiliaries, 
infrastructures and related plant fa~ilities included under 
alternative I. 

The list of equipment shown under alternative II is 
therefore a combination of that specifically required for 
alternative I plus the additional equipment required to 
produce the smaller range of pipes. 

Technology 

'!he technology required for pr 1::>ducing welded steel pipes is 
~ased on well established principles linked directly to the 
equipment. 

Even though neither the know-how or equipment is covered by 
patents there are relatively few firms with the specialized 
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knowledge and expertise to manufacture such equipment. No 

separate acquisition of technology is therefore required 

for a pipe plant. The production know-how to operate and 

maintain such a plant will have to be obtained through 

intensive training programmes during the erection and 

commissioning periods in Burma under the guidance of a team 
of experts. 

Process Flow 

The technology and processing equipment for manufacturing 

"longitudinal-seam-welded tubing" has improved considerably 

during recent years. These improvements have extended the 

range of available ERW-tubular products from small 

diameters and thin walls to pipes having diameters up to 12 
inches with thicker walls. 

The process for making pipes entails the continuous forming 

of cold steel strip into an open seam tube in a series of 
forming stands. 

The open seam edges are then welded together by a "High 
Frequency" (HF) method. 

The rolls of the forming stand& are designed in accordance 

with the diameter and wall thickness of the desired pipe 

product. The figure No. I shows the schematic refJresen

tation of the sequence of the process by which flat strip 

is converted into a finished pipe on a modern ERW forming 
mill. 

In order to obtain an accurately formed slit tube, it is 

necessary to preselect a certain distance between the 

individual forming stands. In theory the forming rolls 

should be as close together as possible so that the open 
seam tube is formed with 

uniformity. For design 
the maximum possible degree of 

reasons howevet, tta minimum 
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distance from stand to stand is normally larger than 

actually required, since the size and load capacity of the 

forming mill has to be rated for the maximum pipe diameter 
in each respective case. 

Conversion of strip to pipe is essentially a question of 
practical experience. 

A welded pipe mill producing pipes has to fulfill certain 

requirements to ensure the weld quality, particularly with 
regards to 

- perfect wave-free forming 

- accurate positioning of t~e strip edges during welding 
- accurate weld bead trimming 
- weld power control · 

change system for changing pipe sizes 

The Plant-Layout(s) shown in the study provide suitable 
designs to ensure reliable production. 

This study exar:tines two alternative layouts for the 
manufacturing of tubes. 

- Alternative I: 

Production of tubes 6" - 12" dia. 

- Alternative II 

Production of tubes 1/2" - 12" dia 

The sequence of the main equipment items and operations 
used in the fabrication of pipes is as follows: 
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For Alternative I: 

Slitting Line 

Tube Production Li~e 

Finshing Area 

for black tubes 
(plain-end) 

for inner-lining 

for outer coating 

EBE 

- raw material, wide width 

coils cut to strip the 

width of which will be 
equal to the circumference 
of the tubing to be welded. 

- strip preparation and 

forming mill for converting 
the incoming strip into an 
open seam tube. Welding and 

sizing the tube into 6"-12" 

diam. pipe, cutting of 
tube-strand into the 
required lengths. 

- the lines are divided into 
finishing sections: 

- facing equipment 

- cementation of the inner 
surface of the tubes. 

- sandblasting and 
bituminization 

of outer surface of tubes 
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For Alternative II: 

Alternative II contains all of· the equipment required for 
alternative I plus a second tube production line and 
additional finishing facilities 

Slitting Line 

Tube production line 

Finishing Area 

for black tubes 

(plain-end) 

for galvanized tubes 
(plain-end) 

for galvanized tubes 
(threaded-end) 

- as for alternative I 

- as for alternative I plus 
a second mill to manu

facture pipe, by the same 
technique, in the pipe 

range 1/2" - 4" diam. 

- as for alternative I plus 

- extra facing equipment 

- pickling and galvanizing 
of tube surfaces 

- pickling and galvanizing 
of tube surfaces 
straightening of tubes, 

both-end threading with 
one socket and one 
plastic caps. 
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General Requirements 

The production of tubes with longitudinally welded seams is 
based on the supply of strip coils (hot and cold rolled) of 
the specified material. The size of the coils, particularly 
their length, is limited by the capacities of the relevant 
strip mill. The strip should meet the following 
requirements: 

the material should possess good welding properties; 

tte material should be free from rolling defects and, 
depending on how it is made, contain the minimum 
possible amount of segregation; 

the strip should have a smooth surface with as little 
scale as possible; 

the strip should be straight (i.e. have no "camb~r"); 

the strip should be stress-free. 

The width and thickness tolerances for steel strip should 
at least come up to the values specified in DIN 10 16. The 
amount of curvature in the strir should not exceed 1 to 

2 °/00
, i. e. it must not be more than 1 to 2 mm per metre 

of strip. 

In actual practice, strip invariably contains certain flaws 
which result partly from the manufacturing process and 
partly from handling. The majority of the above-mentioned 
requirements must be met to a high degree if flawless tubes 
are to be produced, otherwise, considerable difficulties 
may be experienced in the production stage or, later on, 
during inspection. It is particularly important that any 
dimensional variations and "camber" present in the strip 
does not e:cceed the maximum permissible value. 
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The requirements for strip-preparation before forming is, 

that the edges of the strip should be metallically clean 

and sharp prior to welding. In the case of strip with 

"natural" edges, this requirement can be met by the edges 

being trimmed prior to coiling. It is also possible to 

produce the strip required for welding t.i· slitting wide 

strip. This eliminates the need for subsequent edge 

trimming if care is taken to prevent the strip edges from 

being damaged after they have left the slitting line. 

Analyses: 

No specific steel composition has been laid down for the 

manufacture of gas and water pipes for commercial steel 

tubes. The use of steel within the following composition 
range is however recommended: 

c = 0.06 - 0.18 % 

Mn = 0.2 - 0.8 % 

s + p = 0.08 % 

Si = 0.2 % 

In high-frequency welding the composition of the material 

plays a much less important role, but the compnsition given 

above for commercial tubes should be roughly followed. 

Welded tubes are frequently manufactured from hot rolled 

strip. rhis type of strip is covered with oxide layers 

which are formed during rolling and coiling the hot 

material in the strip mill and during subsequent cooling. 

In high-£ requency welding, scale on the strip surface does 

not impair the weld, but welding defec~B may be caused by 

scale entering between the strip edges. For this reason, 

the strip surface should be free of rough scale. 
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Pipe Standards 

The more important standards for welded pipes are 
summarized below. They cover threaded gas and water pipes, 

black or galvanized, or also GI pipes, as well as boiler 

tubes, line pipes, structural tubing with plain ends. 

As far as the manufacture of threaded pipes •.s concerned, 

most countries nowadays use the British and German 

specificationE stand~rdised by ISO (International 

Organisation for Standardisation}. Included are: 

B. S. 1387 (Class A} corresponding to ISO Light II. 

DIN 2440 corresponding to B. s. 1387 (Class B} which is 
equivalent to ISO Medium. 

DIN 2441 corresponding to B. S. 1387 (Class C} equivalent 
to ISO Heavy. 

The appropriate socket standards are listed in DIN 2986 
corresponding to ISO R7. 

For boile~ pipes, line pipes and structural tubing, see DIN 
2458. 

The standards sheets can be obtained from Beuth-Verlag 
GmbH, D-1000 Berlin 15 and D-5000 Koln, FRG (also in 
English} • 

Prices 

Equipment prices have been compiled from quotations given 

by plant manufacturers for similar equipment and adjusted by 

EBE to suit the Burma project. Prices for local services 

and civil work were based upon information received from 
sources in Burma. 
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PRODUCTION EQUIPMENT - ALTERNATIVE I 

Due to the complexity of most of the equipment employed in 

a pipe plant i~ is assumed that a major proportion of the 
mechanical, electrical and instrumentation will have to be 
imported. 

The following is an itemized breakdown of the various 
equipment units which make up Alternative I. 

STRIP SLITTINr, LINE 

Technical data 

material 

U.T.S. 

strip width 

strip thickness 

coil inside diameter 

coil outside diameter 

coil weight 

recoiler inside diameter 

threading speed 

main drives 

auxiliary drives 

hot rolled or cold 
rolled steel 

max. 50 kp/mm 2 

max. 1200 mm 

max. 6.5 mm 
min. 2.0 mm 

approx. 600 mm 

approx. 1900 mm 

max. 12 tons 

approx. 500 mm 

step I 15 - 40 m/min. 
step II 15 - 70 m/min. 

DC-motors, 

thyristor-controlled 

AC-motors and AC
gearmotors 
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Slitting Cdpacity 

slitter arbor diam. 
strip width 

Width of the side trimmed scrap: 
max. 30 mm each side 

200 mm 

min. SO mm 

min. 2 x strip thickness of each side. 

Thickness U.T.S. Number of cuts 
mm kp/mm 2 40 m/min. 70 m/min. 

s.s so 6 

4.S so 7 

4.0 so 9 
3.S so 11 9 
3.0 so 14 
2.5 so 19 
2.0 so 2S 

EBE 

The number of cuts is valid for symetr ical distribution 
over the whole width of the strip. 

Description of the Slitting Line: 

- Entry Coil Car 

The hydraulically traversed coil car is equipped with a 
hydraulic hoist and a vee type cradle. It is traversed by 
a floor mounted hydraulic cylinder. 

- Uncoiler 

The uncoiler is designed as a mandrel expanding drum type 
for taking up the coils from both sides. 
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The shafts of the expanding mandrels are set in two 
antifriction bearing housings. 

The drums are actuated by rotating hydraulic cylinders. 

The motion of the retractable ~x~anding mandrels is 
limited by discs. 

- Side Register Control 

The automatic side register control unit is used in 
conjunction with the strip aligning cylinders of the 
uncoiler to move the uncoiler to permit unwinding a coil 
on centre, to obtain a small and symetrical side trimmed 
scrap and to avoid interruption of the scrap strip. 

- Peeler (Coil opening device) 

It is a hydraulically actuated peeler, arranged to open a 
coil on the uncoiler mandrel and assist in feeding the 
lead end of the strip to the pinch rolls of the 
flattener. 

- Flattener 

This is a 5 roller type flattener with 2 entry pinch 
rolls. 

An additional hydraulically operated quick opening device 
for the 2 top levelling rolls ~acilitates the feeding 
operation. 

- Crop Shear 

This is a hydraulically operated down-cut crop shear with 
a fixed bottom knife and a movable top knife actuated by 
hydraulic cylinder. 
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- Entry Pinch Rolls 

The pinch roll~ carried in pivoting frames are opened and 
closed by hydraulic cylinder. 

The top roll is driven by AC-gearmotor. 

- Slitter 

The slitter slits the strip to a pre-determined width. It 

is powered by DC-motor. The arbors are mounted in one 
fixed and one movable housing which is traversed by a 
power screw gearmotor. 

- Interchangeable Slitter Assembly 

consisting of interchangeable slitting frame with 

slitting housings, includi~g two slitting arbors and 

central arbor adjustment, quick couplings, motor-driven 
housing take-off device. 

- Scrap Chopper 

Consists of special steel fixed and rotating knives. The 
knives are interchangeable. 

- Loop Pit Installation 

The loop pit is set in the middle of the machinery. There 
are feeding roll assemblies located on both sides of the 
pit with a movable table. The pit is covered. 

- Strip Brake 

The brake is driven by AC-motor and hydraulically 
operated. The strip brake is equipped with separator 



- VI.14 - EBE 

rolls, a suppres:3or roll and a turn around roll at the 

exit side. The top pinch roll and the brake is equipped 
with an hydraulic quick opening device. 

- Recoiler 

The recoiler is an overhung expanding drum type complete 

with coil stripper mechanism. The drum is expanded by a 

rotating hydraulic cylinder mounted at the end of the 
drum spindle. 

The fixed part of the drum contains an automatic gripper 

which grips the strands when the drum is expanded 
regardless of strip thickness. 

The mandrel is driven by DC-motor with braking over a 
reduction gear drive. 

- Delivery Coil Car 

The coil car is a hydraulically traversed box type, 
complete with hydraulic hoist and a vee type cradle. 

- Tables 

Tables which are covered with synthetic plastic are set 

up between the equipment. The tables support the strip 
and the side strip. 

- Central Hydraulic System 

There is a central hydraulic oil system to supply the 

cylinders and all hydraulic equipment of the slitting 
machinery. 
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- Electrical Equipment 

The electric drives consist of DC-motors for main drives 
and AC-motors and AC-gearmotors for auxilliary drives. 

The complete switching equipment is installed in a 

totally closed switchgear cubi~le and the completely 
wired control pulpits are equipped with all necessary 
operating equipment. 

TUBE WELDING PLANT FOR 6" - 12" PIPE 

Technical data: 

tube diameter 

tube length 

tube specification 

strip dimension 

standard thickness 

mat~rial 

tensile strength 

coil inside diamter 

welding speed 

. 6" - 12" 

6 - 12 m 

British Standard/ 
DIN/API 5 L 

350 - 1,000 mm wide 

2.0 - 6.5 mm 

hot or cold 

rolled slit steel strip 

to DIN 1544 or better 

500 mm 

0 - 40 m/min. (accord. 

Prod. Mix/HF Generator) 
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Strip Preparation Line 

Technical data 

Strip condition: 

Yield point max.: 

Tensile strength: 

Material: 

Max. feed in speed: 

Min. jogging/threading 
speed: 

Capacity of coil 
magazine: 

max. coil weight 

coil o.d. 
coil i.d. 
coil width 

- Coil Magazine 

approx. 
approx. 
approx. 
approx. 

EBE 

f rPe of grease and oil 

4..,0 N/mm 2 

to DIN 1544 

550 N/mm 2 

low carbon steel 

160 m/min. 

8 m/min. 

3 coils 

12,000 kg 

1,000 - 1,800 mm 

500 - mm 
450 - 1,000 mm 

The coil magazine is a horizontal ramp with steel side 
walls which can be adjusted to actual coil width by a 

rack and pinion drive. The side walls also have slots for 
the C-hook of the crane which loads the coils. 

- Coil Hoisting Table 

The coil peeler reduces the total coil handling cycle by 

preparing the incoming coil for straight~ning while the 
previous coil is being uncoiled. 
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The coil hoisting table receives a =oil from the coil 

magazine. Cutting (breaking open) the securing straps of 

the coil, if necessary, is done by the cnangeable peeler 
knife. 

The hoist table automatically centers the coil for easy 

feed onto the uncoiler heads. The hydraulically actuated 

peeler then opens the coil from the top and assists in 

feeding the lead end of the coil. The peeler is provided 

with a replacable tool blade and a breaking roll device 

to straighten and prepare the lead end of the coil for 

feeding the strip. 

By this arrangement the lead end of the coil is already 

in position to enter the strip flattener after the tail 

end of the ~he running coil has passed. 

The lateral walls for coil guiding are adjustable to 

accommodate various coil diameters and widths. 

- Uncoiler 

The uncoiler is of the expanding mandrel type. 

The mandrel expansion movements are hydraulically 

operated and controlled from the central hydraulic 

system. The shaft of the uncoiler is driven by a o.c. 
motor and brake. A mechanical stand-still brake is also 

provided. The mandrel o.c. drive is reversible so it is 

possible to recoil the strip. 

- Strip leveller 

Equipment: 

Welded machine frame 

Pinch rolls 
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Flattening rolls 

Main drive gearbox with universal shafts for 
botto~ and top roll drive 
Hydraulic equipment 

Electrical equipment 

EBE 

The pinch rolls on the leveller entry side are inte

grated in the leveller. The top roll is hydrauli~ally 

operated. The 5-roll levell~r flattens the strip, i.e. 
removes the coil set at tail and leading strip ends for 
good aligning during cropping and welding. 

Strip guides are located between the rolls. 

- Strip shear and end welder 

Equipment: 

Machine frame 

Strip centering devices 

Portal clamping devices 
welding device {handoperated) 
Strip end shear 

Weld gap selector crosses 
Hydraulic equipment 
Electrical equipment 

The cropped ends are moved into position and clamped in 

the exact welding position. The gap can be preset in 
relation to the thickness of strip to be welded. 

- Central hydraulic station 

Equipment: 
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Hydraulic pump 
Oil tank 

Oil filter 

Solenoid valves 

Oil-heat exchanger 
Electrical equipment 

EBE 

The hydraulic station is a separate unit and feeds all 
strip preparation line hydraulic equipment. Each machine 
unit can be controlled from a special separate control 
stand. 

- Strip Preparation Drives 

Powered by DC-drives wnich are protected according to IP 
23 S forced cooled by a built-on fan ~ith filter. 

- Switchboard system MAS-design 

consisting of: 

- Main-circuit-breaker, with necessary control voltage 
supplies 

- VERITRON-compact converters for DC-motors 

- Several feeders as follows: 

- Hydraulic statio~ 
- Uncoiler 

- Strip shear and end welder 
- feeders for control valves 

- All necessary contactors, control units, control 
switches, meters, pilot lamps 
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- Control pulpits or boxes are provided for the 
following sections 
1. Uncoiler 

2. Strip leveller 

3. Strip shear and end welder 

- Transformer-rectifier for hand-welding 

Forming Mill 

Technical Data: 

break down stands 

idler stands 

idler stands 

horizontal stands 

idler stands 

3 Nos., driven top and 
bottom rolls 

2 Nos. between Nos. 1-2 
and 2-3 break down 
stands 

2 Nos. between Nos. 3 

and 4 horizontal stands 

4 Nos. driven top and 
bottom rolls 

betwe~n stands 4-5 and 
5-6 

Top and bottom rolls height adjustable by screw cown 
spindles. 

The top rolls are also adjustable in the axial direction. 
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Equipment: 

Inlet table 
7 horizontal driven stands 
6 vertical idler stands 
Gear boxes 

Universal shafts with quick couplings 

Machine bed prepared for interchangeable stands/plates 
Piping for coolant 
Electrical equipment 

ese 

An adjustable strip guiding device with idling rollers is 
arranged in front of the first forming stand. 

The forming mill g=adually forms the flat strip into a slit 
tube by passing 7 horizontal roll stands and 6 adjustable 
vertical idler roll stands. 

The roller chukes are water and dustproof. The stands are 
easily removable for changes of forming roll when switching 
to other pipe dimensions. 

The vertical ad~ ·~tment of the horizontal rolls is made by 
a centra: screw-down arrangement for the top roll shafts. 
The top rolls c:m also be adjusted in cross direction to 
the mill centre line. 

The 6 adjustable vertical idler roll stands which are 
mounted between the horizontal driven roll stands are 
equipped with central adjustment. 

The piping for solucle oil distribution is integrated in 
the steel-frame of the machine. 

All horizontal roller shafts are driven by DC-motor over 
worm-gear boxes. 
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All gears are totally closed and em~'=sed in an oil bath. 
Universal joint shafts are positioned between gear boxes 
and roller shafts. 

Welding Table 

Technical Data: 

number of welding rolls, exchangeable 
1 system wi~h two rolls 
1 system with three rolls 
1 system with five rolls 

Equipment: 

Welding table: 
Base frame 

Frame plate with roll assembly 
Changing plate with roll assembly 
Piping for coolant 

The welding table consists of a squeeze roll stand assembly 
especially designed for the necessities of the HF-welding 
method. The squeeze rolls are adjustable in horizontal and 
vertical direction as well as individually in accordance 
with the pipe diameter. 

- Outside weld bead trimmer 

Technical data: 

Double tool holder type 
Quick release by air cylinder 
Size range 
Guiding rolls 

125 - 325 mm 
two bottom rolls and 
one top roll 
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Equipment: 

tool heads 

scarf winder 

support rollers 

follower rollers 

screw down adjustment 
frame 

pneumatic equipment 
hydraulic equipment 

EBE 

Two complete uni ts to remove the outside weld bead are 

arranged in tandem to be used selectively. A fast lifting 
device actuated by air-cylinders is provided to prevent 
tool breakage in case the main mill drive is cut off 

- Pull out stand 

Technical data 

size range 

Nos of rolls 

drive 

Equipment: 

Stands 
Shafts 

Shaft bearings etc. 

Interchangeable sub-base 

125 - 325 mm o.d. 

4 = 2 top/bottom + 

2 side rolls 

separate DC-motor 

A driven pull 011t and shaping stand, with DC-motor drive 
is positioned behind the bead trimmer. The construction 
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of the roll stand is of the same design as a stand for 
the sizing mill. The stand is equipped with an 
interchangeable sub-base plate. 

- Water coooling section 

Technical Data 

Size range 

Length 

WateF inlet pressure 

Equipment: 

125 - 325 mm o.d. 
about 2 x 5 m 

3-6 bar 

Cooling sy3tem for fully immersed pipe 
Shut-off valve 

Overflow outlet 

Any remaining heat from the welding process is removed by 
passing the pipe through a water bath. 

The cooling section is a welded steel box construction 

with two steel plates arranged in a 'V' position below 

the pipe and with a 3-4 mm slot at the v-bottom for water 
inlet over the whole length. 

The overflow water outlet is situated at the welded pipe 

inlet side to effect better cooling by a counter-flow 
effect. 

Sizing Mill 

Technical data 

Size range 

Nos of rolls 
6" - 12" o.d. 

4 = 2 top/bottom + 

2 side rolls 
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Drives 

Nos of stards (horizontal) 
Nos of stands (idler) 

Equipment: 

Stands 
Shafts 

Shaft bearings etc. 
Interchangeable sub-base plate 

by separate DC motors 
4 

3 

EBE 

The sizing mill is equipped with four 4-roll driven stands 

and three idler non-driven roll stands. The idler roll 
stands are positioned between the four 4-roll stands. The 
pocket rolls of the stands are acjustable. 

The top and bottom rolls are equipped with sealed central 
screw down vertical adjusters. The top rolls have lateral 
axial adjustment. 

The front stands are easily removable from the machine base 
to change from one roller dimension to another. 

The idler rolls between the 4-roll stands, are equipped 
with vertical adjusters and with central movement of the 
shafts. 

The machine base is equipped with interchangeable base
plates on which the roll stands and the idler rolls are 
positioned. It is possible to remove the complete unit and 
build up another set of stands already prepared for the 
next dimension run on separate base plates. 
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Turk's Head 

Technical data 

Size range 

Nos of rolls 

vertical adjustment 
horizontal adjustment 
rotary adjustment 

Equipment 

Turk's head housing 

125 - 325 o.d. and 
shapes corresponding 
to the mother pipe 

4 (each head) 

+/- 20° 

Vertical and horizontal adjustment plate 
Electrical equipment 

ese 

The Turk's head housings, each equipped with 2 vertical and 
2 horizontal non-driven rolls, are arranged behind the 
sizing mill. All rolls are individually adjustable in the 
horizontal and vertical directions. The complete roll 
system can be turned around the tube axis to keep shapes 
free of distortion. All motions are motor driven. 

The machine base of the Turk's 
interchangeable sub-base plates 
procedure. 

Tube Mill Drives 

head 
for 

DC-mo~ors for forming and sizing section 

- DC-motor for saw carriage 

is equipped with 
size change-over 
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- Type of prorection for all DC-drives IP 23 S 
forced cooled by a built-on fan with filter 

Switch-Board System 

consisting of: 

- main-circuit-breaker, hand driven with undervoltage 
release and instantaneous overcurrent release incuding 

all necessary control voltage supplies 

- VERITRON-compact converters (forming and sizing section) 

- Various feeders as follows: 

- Hydraulic station, Flying shear 

- Heater for Hydraulic station 
- Cutting devi~e 

- Hydraulic station 
- Run out table 
- several feeders for control valves 

- various required auxiliary drives 
- pump motors for main and reserve pump 
- pump motor for oil-to-water heat 

exchanger 

- All necessary contactors, control units, cortrol 

EBE 

switches, meters, pilot lamps etc. are arranged in the 
cubicles and control desks for controlling, regulating, 
monitoring, indicating and operating. The cubicles and 

control desks are internally completely wired to terminal 
blocks. 

- Control desks or boxes are provided for the following 
sections 
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1. Weld section - main control desk 

2. Flying shear - control stand with computer 

- DC-motor for pull-out stand 

rated armature voltage: 400 V 

- VERITRON compact converter 
for pull-out stand 

in anti-parallel, circulating current-free 
connection for four quadrant operation 

with supplementary circuit board, including ramp 
function unit, monitoring for speed controller, 
under voltage and zero r.p.m. 

Travelling Rotarv Cutting Machine 

Technical data 

tube length approx. 
tube length tolerances 
Nos of discs 

type of drive 

cutting head speed regulation 

long travel drive 

Equipment 

Machine body with two guide rails. 

6 - 12 m 
+/- 5 mm fault quote 
3 

AC-3 phase motor 
static frequency 
converter 

DC-motor rack and 
pinion and elec
tronic length 

measuring unit with 
impulse generator 

Travelling carriage gear rack with DC-motor drive. 

EBE 
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Carriage consisting of: 

2 stretching devices with 

1 rotating cutting outfit with 3 cutting discs 
1 cable drag chain 

1 lubrication unit for the cutter 

1 complete hydraulic system consisting of: 

pumps, valves, tank, filter, heating element, 
cooling element, complete hydraulic line 
installation. 

The travelling cut-off unit cuts the ready made endless 

EBE 

tube into the required commercial lengths. The saw carriage 
traverses on hardened rails. It is equipped with 4 track 

wheels and is driven by a DC-motor through a pinion and 
gear rack. The DC-motor is located on the ~aw track side. 

The saw-carriage is supplied with two double stretching 

devices one cutting device with 3 rotating cutting discs 
and a substitute quick driven saw unit for production of 
square and rectangular tubes. 

The complete operating movement cycles i.e. the travelling 

as well as stretching and cutting movements are 
automatically controlled and guided by a computer. 

The hydraulic unit is located behind the course and 
connected by cable drag chain. 

The tank is equiped with a heating as well as a cooling 
syst~m, including pumps and drive-motor. 

The control panel for operating all electrical magnet 
valves, adjusting valves anCl indicators is situated on the 
front side. 
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Outlet Conveyor 

The conveyor length approx. 18 rn, moves the cut tubes to 
the discharge roller table. Pipe can be hydraulically 
discharged either to the left or to the right side. 

The conveyor is equiped with a heavy end bumper and 
hydraulic shock absorber. 

- HF-Generator 400 kW 

Technical Data 

Output power: 

0 kW t~ 400 kW continuous rating 
6000 kVA at 1500 V to ground 

380 KHz nominal frequency 

Optimized for wide coil/tube radial clearance 

Electrical supply: 

740 kVA at 0.86 power factor. 50/60 Hz. 

380 I 420 I 460 / 520 / 600 Volts tappings. 

1113 I 1008 I 920 I 815 I 756 I 706 Amps at above Volts 
Standby Power - 15 kVA 

110/220/240 Volts for Cyberscan and lighting. 

Water supply for HF-Generator-cooling 

Equipment: 

Oscillator and output busbar. 

Solid stat.e power pack with SCR controller. 
Closed circuit water cooler 
Remote control panel 
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Cyberscan Micro3 data management system 
Work coil and impeder for one dimension. 

EBE 

aigh frequency sections are lined with aluminium to give 

lowest radiation. 
Lifting eyes are provlded for ease of installation 

Features: 

Thyristor (SCR) stabilised power control from 0 to 100 % 

Single ceramic oscillator tube with a life up to 20,000 hrs 

Water cooled ceramic tank capacitors with silicone rubber 

condensation protection 

Unconditional stability with no anti-parasitic components 

Remote control matching system for optimum efficiency 

Automatic speed/power control 

water flow and temperature protection 

Pressurized oscillator cabinet to exclude contamination 

High speed circuit breakers on all circuits and single 
phase protection on fans and pump 

CYBERSCAN process monitor and fault indicator fitted as 

standard equipment 

No external output transformer required 

Automatic temperature control on heat exchanger 

FINISHING EQUIPMENT 

In general all pipes are finished as: 

a) plain-end black pipes 
b) pla~n-end black pipes with bitumen coating of outer 

surf'ace 
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c) plain-end pipes with inner lining 

d) plain-end pipes with cement inner lining and 
bituminous coating of outer surface. 

General equipment 

- Pipe-end facing and bevelling units 

- Cement inner lining centrifugal units 
- Sandblasting units 
- Bitumen coating devices 

- Storage, transport and handling equipment. 

Description of Finishing equipment 

EBE 

Pipe welding lines with monthly production rates of more 
than 1000 tonnes normally require automatic finishing 
installations. 

Handling of pipes from one machine to another will be done 

by roller table/cross transfer grids/travelling cra11e and 
lifting equipment. 

Pipe-end Facing and Bevelling Unit 

for deburring, facing and chamfering both pipe ends. 

Facing Machine (6" - 12") 

Capacity 
Pipe Length 

Pipe Standard 

6" - 12" 

6 - 12 m 
BS/DIN 

Equipment: consists of interlinked units 

- Pipe storage for charging the machines 
- two single spindle facing units 
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- two transfer/roller tables and grids 
- electrical equipment 

- hydraulic/pneumatic equipment 

- necessary tools/accessories 
- coolant unit 

Machine data 

Spindle height above floor 1200 mm 

Spindle speeds, infinitely variable 100 - 2200 rpm 
Spindle stroke 50 mm 

Electrical data 

Electrical equipment is wired in accordance with the 

applicable standards for Metalworki~g Machine Tools. 
Standard Voltage is 380 v, 3 phase, 50 Hz, A.C. 

Motor protection as per IP 44. 

Motors Spindle drive 

Lifting arm drive 
Conveyor drive 
Coolant pump 

Total power required 

Pneumatic data 

- 2 pcs 
- 2 pcs 
- 2 pcs 

- 2 pcs 

approx. 75 kW 

Design and in3tallation as per International Standards, 
operating pressure 5 - 6 bar, consumption of compressed air 

approx. 40000 ltr/h, at max. production; supply by external 
unit. 
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Production data 

Based on 

- 100 % plant utilization 

- pipe material of good machineability 
- straightened pipe stock, 

- square cut pipe ends 

machining stroke, 7 or 9 mm, depending on pipe size 
- 12 m pipe length 

The following approximate production can be achieved: 

Production 

pipes/h 

ese 

Pipe nom. Machining both ends finished 
size 

5n 

6n 

8" 

10" 

12" 

Cement Inner Lining Plant 
Technical data 

stroke 

7 mm 
7 mm 

9 mm 

9 mm 

9 mm 

Tube Dimension: 6r - 12 " dia. 
Pipe length : 6 - 12 m 
Pipe Standard: BS/DIN 

Capacity (of two machines) 

diam. No. tubes/h Lining 
6n 14 6 mm 
an 12 7 mm 
ion 11 7.5 mm 
12 II 10 8.0 mm 

HSS Tools 
450 

300 

250 

200 

150 

thickness 
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Pipe inner surface: Free from dirt, weld scale, 
rust, oil and grease 

Total surface for 
lining: 6" 121,500 m2 

8" 80,350 m2 

10" 35,550 m2 

12" 157,200 m2 

Consumption of cement 
mix: 6" 729 m:1 

8" 563 mJ 

10" 267 mJ 

12" 1,260 m:1 

Lining factor: 14 - 3 kg/m 2 

Loss factor: 20 % 

Cement mix used 5,640 t/y 
Cement mix lost. 1,130 t/y 

Equipment: 

On the assumption that 50 % of the total production will be 
cement lined (i.e. 20,560 t/y) two centrifuges will be 
required and must operate on a 3 shift system. 

- Pipe storage for charging the machines 
- two centrifugal innerlining units 
- two transfer table and storage grids 
- electrical equipment 
- cement-mix charging equipment 
- water pumping system 
- waste/recycling system 

The Cement inner lining plant can inner line water-pipes in 
accordance to German/British Standards with the necessary 
layer thicknesses in relation to the pip~ dia. 
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The pipes are connected and clamped onto the rotating 
machine system. The cement-mix spray-nozzle head then moves 

into the pipe whilst it is in rotation. The spray-nozzle 
head then moves along the total length of tube (forward
backward). 

The finished tubes are finally carefully moved off the 
machine to drying area grid. 

Bitumen Coating Plant 

Ar. amount of approx. 41,000 t/y of tube is coated with 
bituminous material. The coating-thickness has to be in 

accordanr::e with the relevant international standards i.e. 
AWWA. The equipment is able to produce the ranges of 
coating-thickness as required. 

Befo.Le coating the tubes they must first undergo a special 
surface sand-blast pre-treatment. 

Sandblast-cleaning of surface can be done in automatic 
sandblast cabinets, or 
2 automatic cabinets will 

manually. Whereas however 
suffice 14 hand operated ones 

would be required. 

Use of only two automatic sandblasting cabinets however 
will require a three-shift operation. 

Sandblasting Units (two machines) 

Technical data 

Tube diam. : 

Pipe Length : 
Pipe Standard 

Capacity max 
(of two machines) 

utilization factor 

6" - 12" 

6 - 12 m 
BS/DIN 

140 m2 /h (outer surface of tube) 
the working-capacity of the 
units is independent of tube 

, diameter. 

82 % 
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Equipment: consists of interlinked units 

- Transfer table/grid charged by cross-transfer car 

- roller table for charging/discharging blast cabinets 

- blast cabinets with turbine wheel blast equipment and 
tube turning drive 

- collecting table with pre-heating equipment to prepare 
tube surface for coating. 

EBE 

The pipe to be sand blasted passes through one of two 

automatic sand blasting cabinets where they are cleaned by 

blasting them with recycled steel shot. From the cleaning 

cabinets the pipe passes over a dispatch grid onto the 

collection gr id which is fitted with heating elements to 

pre-heat the pipe prior to coating. The pipe is then 

charged direct to the coating unit over a roller table. 

Bituminization Platform (two ~latforms) 

Technical data 

Tube diam. : 

Pipe Length : 

Pipe standards 

Capacity : 

Utilization factor: 

6" - 12" dia 

6 - 12 m 

BS/DIN 

6" - 18 tubes/h 

12" - 10 tubes/h 

6" 

8" 

10" 

12" 

90 

82 

79 

83 

% 

% 

% 

% 

Consumption of cotton strip: 2,766,000 m 

Coating factor: 5 kg/m 2 

Consumption of bitumen: 4,410 t/y 
Loss factor: 5 % 

Bitumen used 
' 

Bitumen loss 

(x 0.3 m 

wiCie) 

4,200 t/y 
' 

210 t/y 
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Equipment: consists of interlinked units 

- transfer table/grid/roller table for charging the 
working platform 

- platform for wrapping the pipe with cotton strips 
- platform for coating the surface of tubes 

- transfer table for drying the tubes with water cooling 
equipment (spraying nozzles) 

- collection grid with control area. 
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PRODUCTION EQUIPMENT ALTERNATIVE II 

Alternative II is designed to produce a range of pipe 

diameters from 1/2" 12" with in addition to bitumin 

coated and/or cement lined pipe a range of galvanized pipe. 

The alternative I layout was so designed to allow 

alternative II to be added at a later date. To this end 
much of the internal inf ratsructure (installed for 

alternative I) is also suitable for alternative II. The 

major differences ~re a second tube welding plant to 
specifically produce small sized pipe, a galvanizing line 

to galvanize part of the production and added equipment 
(threading machine etc.) in the finishing area. 

The following is an itemized breakdown of the additional 

equipment units required to make up alternative II. 

TUBE WELDING PLANT FOR 1/2" - 4" PIPE 

Technical data: 

tube diameter 1/2" - 4" 

tube length 6 - 7 m 

tube specification British Standard/DIN 

gtrip dimt=nsion 50 - 380 mm wide 

wall thickness 2.0 - 4.5 mm 
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material 

tensile strength 

coil inside diamter 

welding speed 

Strip Preparation Line 

Technical data 

Strip condition: 

Yield point max.: 

Tensile strength: 

Material: 

Max. feed in speed: 

Min. jogging/threading 
speed: 

Capacity of coil 
magazine: 

max. coil weight 
coil o.d. 
coil i. d. 
coil width 

approx. 
approx. 
approx. 
approx 

EBE 

hot or cold 

rolled slit steel strip 

approx. 40 kg/mm 2 

500 mm 

0 - 90 m/min. {accord. 
Prod. Mix) 

free of grease and oil 

400 N/mm 2 

to DIN 1544 

550 N/mm 2 

low carbon steel 

160 m/min. 

8 m/min. 

3 coils 

12,000 kg 
1,000 - 1,800 mm 

500 - mm 
45 - 350 mm 
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Equipment 

The equipment for t~e strip preparation line consists of; 

Coil magazine 
Coil hoisting table 
Uncoiler 

Strip leveller 

Strip shear and end welder 
Central hydraulic station 
Electric equipment 

ese 

The general description for each of the above items of 

equipment are as per the same items in alternative I. 

Sr>iral Looper 

A spiral looper is installed b~tween the strip preparation 

line and the forming mill. The looper acts as a strip 

acc•1rnulator which allows the strip feed to stop whilst a 
new strip is automatically welded to the tail of the strip 
being formed without interruption of the forming pro~'oS. 

The Looper consists of: 

a) Entry pinch roll driven by AC-motor with brake 

The strip is transported in a vertical position into the 

looper. 

b) Spiral Looper 

with a 5. 0 rn diameter turn-table which is driven by DC

motor, infinitely variable. 
The turn-table is equipped with rollers to lead the strip. 

The "llaterial is loaded into the looper after butt welding 

is f 1nished. 
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c) Exit Pinch Roll 

In the center of the turn-table there is an exit pinch roll 
with feeding rolls. The feeding rolls transport the strip 
from the center to the tube mill. 

The advantage of the spiral looper is: 

a) continuous production of the tube mill 

b) storage of sufficient material for continuous 
production with reduced area. 

c) positioning the strip preparation in line with the 

tube mill or at any angle depending on desired layout. 

Forming Mill 

Technical data: 

break down stands 

idler stands 

idler stands 

horizontal stands 

idler stands 

3 Nos., driven top and 
bottom rolls 

2 Nos. between Nos. 1-2 

and 2-3 break down 
stands 

2 Nos. between Nos. 3 
and 4 horizontal stands 

4 Nos. driven top and 
bottom rolls 

between stands 4-5 and 
5-6 
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Top and bottom rolls height adjustable by screw down 
spindles. 

The top rolls are also adjustable in the axial direction. 

Equipme~t: 

The equipment general description is as per the forming 
mill equipment in alternative I. 

Welding Table 

Technical data 

number of welding rolls exchangeable 
1 system with two rolls 
1 system with three rolls 

1 system with five rolls 

- Outside Weld Bead Trimmer 

Technical data: 

Double tool holder type 
Size range 
Guiding rolls 

Pull Out Stand 

Technical data 

size range 

Nos of rolls 

drive 

125 - 325 mm 
two bottom rolls and 
one top roll 

125 - 325 mm o.d. 

4 = 2 top/bottom + 2 
side rolls 

separate DC-motor 
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Water Coooling Section 

Technical data 

Size range 
Length 

Water inlet pressure 

Sizing Mill 

Technical data 

Size range 

Nos of rolls 

Drives 

Nos of stands (horizontal) 

Nos of stands (idler) 

125 - 325 mm o.d. 
about 2 x 5 m 
3-6 bar 

125 - 325 mm o.d. 

4 = 2 top/bottom + 2 

side rolls 

by separate DC motors 
4 

3 

EBE 

The description of the equipment is as per the sizing mill 
in alternative I. 

Turk's Head 

Technical data 

Size range 

Nos of rolls 

125 - 325 o.d. and 
shapes 

corresponding to the 
mother pipe 

4 (each head) 
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vertical adjustment 
horizontal adjustment 

rotary adjustment 

EBE 

+/- 20° 

The desr iption of the equipment is as per the Turk's head 
in alternative I. 

Tube Mill Drives 

- DC-motors for forming and sizing section 

- DC-motor for saw carriage 

- Type of protection for all DC-drives IP 23 s 
forced cooled by a built-on fan with filter 

Switch Board System (MAS-design) 

The description of the equipment is as per the switch board 
in alternative I. 

Travelling Rotary Cutting Mach.ne 

Technical data 

tube length 

tube length tolerances 
Nos of discs 

type of drive 

approx. 

cutting head speed regulation 

6 - 12 m 
+/- 5 mm fault quote 
3 

AC-3 phase motor 

static frequency 

converter 
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long travel drive DC-motor rack and 
pinion and elec

tronic length 
measuring unit with 
impulse generator 

EBE 

The description of the equipment is as per the cutting unit 
in alternative I. 

Outlet Conveyor 

See the description for the outlet conveyor alternative I. 

HF-Generator 250 kW 

Technical data 

Output power: 

0 kW to 25 kW continuous rating 

Optimized for wide coil/tube radial clearance 

Electrical supply: 

300 kVA at 0.86 power factor. 50/60 Hz. 

380 I 420 I 460 I 520 I 600 Volts tappings. 
Standby Power - 15 kVA 

110/220/240 Volts for Cyberscan and lighting. 

Water supply for HF-Generator-cooling 

For description of equipment see HF-Generator 
alternative I. 
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FINISHING EQUIPMENT 

In general all pipes are finished as: 

a) plain-end-black pipes 

b) plain-end galvanized pipes 
c) thread-end galvanized pipes 

General Equipment 

Pipe-end facing and bevelling units 

Pickling and galvanizing equipment 
Straightening unit 
Threading units 

Socket screw-on unit 

Cap press-on unit 

EBE 

Handling of pipes from one machine to another will be done 

by roller table/cross transfer grids/travelling crane and 
lifting equipment. 

Pipe-end Facing and Bevelling Unit 

for aeburring, facing and chamfering both pipe ends. 

Facing Machine {1/2" - 4") 

Capacity 

Pipe Length 
Pipe Standard 

1/2" - 4" 

6 - 12 m 
BS/DIN 

Equipment: consists of interlinked units 

Pipe storage for charging the machines 
two single spindle type facing units 

two transfer/roller tables and grids 
electrical equipment 
hydraulic/pneumatic equipment 

necessary tools/accessories 
coolant unit 
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Machine data 

Spindle height above floor 1200 mm 

Spindle speeds, infinitely variable 100 - 2200 rpm 
Spindle stroke SO mm 

Electrical data 

Electrical equipment is wired in accordance with the 

applicable standards for Metalworking Machine Tools. 
Standards Voltage is 380 v, 3 phase, SO Hz, A.C. 
Motor protection as per IP 44. 

Motors 

Pneumatic data 

Spindle drive 

Lifting arm drive 
Conveyor drive 
Coolant pump 

Total power required 
approx.SS kW 

- 2 pcs 

- 2 pcs 
- 2 pcs 

- 2 pcs 

Design and istallation as per International Standards, 

operating pressure 5 - 6 bar, consumption of compressed air 
approx. 40000 ltr/h, at max. production; supply by external 
unit. 

Production data 

Based on 

- 100 % plant utilization 

- pipe material of good machineability 
- straightened pipe stock, 

- square cut pipe ends 
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machining stroke, 7 or 9 mm, depending on pipe size 
- 12 m pipe length 

The following approximate production c~~ be achieved: 

Pipe nom. 
size 

1/2" 
3/4" 

l" 

1 1/2" 

2" 
3n 

4n 

Galvanizing 

Capacity 
Pipe Length 

Production 

Machining 

stroke 

3 

3 

5 

5 

5 

7 

7 

mm 
mm 
mm 
mm 
mm 
mm 
mm 

1/2" - 4n 

5 - 7 m 
25,000 t/y 

pipes/h 

both ends finished 
HSS Tools 

1,500 

1,400 

1,100 

700 

550 

400 

350 

EBE 

Prod. Output approx. 
approx. 1,100 tubes/hour (depending on 

dia. of pipe) 

Equipment consists of interlinked units: 

- pickling line 

- intermediate collection/charging table 
- feeding roller table 
- drying furnace 

- galvanizing furace 
- extracting machine 

- blow-out and cooling device 
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Pickling Line 

The pickling plant consists of a series of treatment baths: 

- degreasing bath 

dimensions: approx. length 

width 
depth 

7.0 m 

1.2 m 

1.3 m 

tank protected inside and outside. 

- rinsing bath I 

dimensions: length 

width 

depth 

7. O m 

1. 2 m 

1. 3 m 

tank protected inside and outside. 

- HCL-pickling tanks 

dimensions: length 

width 

depth 

7.0 m 

1. 2 m 

1.5 m 

tanks are protected with an inner rubber lining under a 

layer of acid-proof bricks with a protective coat of 
?aint on the outside. 

·- rinsing bath II 

dimensions: length 

width 

depth 

7. O m 
1.2 m 

1. 3 m 

tank protection: inner lining and layer of acid-~~oof 

bricks. 
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post rinsing bath 

dimension: length 7.0 m 
width 1.2 m 
depth 1. 3 m 

tank protection: inner lining. 

fi . ..ixing agent bath 

dimension: length 7.0 m 
width 1.2 m 
depth 1.3 m 

tank protection: inner lining with the necessary 
insulation. 

drip tabh· in a steel frame construction. 

- ncces$ary supportin9 bricks, 

acid-proof tiles and tile bedding material required 
for th~ chemical treatment and the drying furnace. 

Furnace 

drying furnace (light oil heating or gas) 

inside effective width: 7.0 m approx. 
inside effer.tive length: 8.0 m approx. 

consisting of: 

singlP. pipe feeding device, 

complete double sheet-metal casing, 
nece~sary refractory material for the furnace bottom 
and the exhaust gas duct, 
chain guide bars, 

chain wheels and chain strands, 

chain drive with brake gear motor, 
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circulating fans, 
flame jet tubes, 

burners with regulating units, 

combustion air fan with motor, 
exhaust gas slide/stack. 

Galvanizing furnace {light oil heating or gas) 

consisting of: 

eee 

necessary refractory materials, shaped brick and plates 
necessary insulating bric~s, 
combustion chambers, 

complete sheet casing with anchoring and furnace roof, 
circulator, with motor, 
exhaust gas slide/stack, 

burners with regulating units, 

combustion air fan with motor, 
double oil-pump unit, 

t~be for thermocouple elements 
zinc vat 

inside dimensions: length: 8. O m 
width: 

depth: 
1.2 m 

2.8 m 

Switch and control equipment for the galvani~ing and drying 
furnaces 

consisting of: 

switch-cabinet 

temperature regulators {for galvanizing and for the 
drying furnace), 

temperature recorder, 

burner control system, 
necessary servo-drives, 
control pulpit 

exhaust gas chim~'Y 
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diameter: 
height: 

500 mm approx. 
13,000 mm approx. 

dipping and zinc vapour suction 

extracting equipment (handoperated) 
quenching equipment 

Auxiliary and Secondary Equipment 

steam generator 

exhaust gas chimney 

pump installation and bath heating plant 

acid-resistant flow heater for heating the bath's 
electrical equipment 

Pollution control equipment 

Zinc vapour suction and cleaning cyclone 

Dedusting plant for the pipe blow-out device 

EBE 

complete multi cyclone filter plant for the galvanizing 
furnace, 
suction fan, 

the necessary suction lines from the zinc dust 
collecting tank to the cyclone and to the chimney, 

Fluxing agent cleaning unit 

Neutralization plant for the concentrate treatment 

lime milk treatment unit with stirrer, circulating 
pump, automatic water extraction, 

HCL Storage tank for fresh acid - 50 ml 
charging pump 

HCL tank for old acid - 50 m3 
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Straightening Unit 

Pipe diam. 

Pipe length 
Pipe Standard 

1/2" - 4" 

5 - 7 m 

BS/DIN 

Equipment consists of interlinked units: 

charging table 

straightening machine 
roller table 

Machine Data 

Minimum diameter of tube 

Maximum diameter of tube 
Minimum wall-thickness 
Maximum wall-thickness 
Tube lengths 

Tube standard 

Yield strength 

Straightening speed 
in 3 steps 

21. 3 mm (1/2") 
114.3 mm ( 4 n) 

2.0 mm 
5.0 mm 

4 - 8 meters 
DIN/BS 

max. 45 kp/mm 2 

70 - 90 - 140 m/min 
2 x 30 kW-AC Driving power N 

Driving speed n approx. 1500 RPM 

General Technical Description: 

Equipment: 

feeding rack 

entry channel 

entry pinch roll 
straightening machine 
exit pinch roll 
exit channel 

collecting trough 

EBE 
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The straightening machine is equipped with 3 upper and 
3 lower diagonally arranged rolls. The rolls are mounted in 

the top part and bottom part of the machine. The top and 
bottom parts are connected together by rods and 
intermediate sections. All rolls are acessible from the 
front-side. 

During the straightening procedure the tubes are 

straightened by vertical adjustment of the middle pair of 

rolls. The upper rolls can be individually hand adjusted in 
the vertical direction to the respective diameter of the 
material. 

Feed Rack 

The feed rack for receiving the pipes is designed for pipe 
lengths up to 8.0 m max. 

Entry Channel 

An entry pinch roll is situated between the entry channel 
and straightening machine for guiding pipes into the 

straightening rolls. The upper roll is idle and is actuated 
by an air cylinder. 

Exit Pinch Roll 

Exit Channel 

The exit pinch roll consists of a built-on upper roll, 
vertically adjustable, as well as a fixed mounted lower 
roll. 

The straightened pipe leaving the machine enters into a "V" 

shaped delivery groove. The out-going pipe may revolve 
either clockwise or counter-clockwise, depending on the 

arrangement of the straightening machine. To be in harmony 
with the actual sense of pipe revolution, the "V" is 
inclined either to the right or the left. 
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When the tail end of the pipe has left the last pair of 
straightening rolls it is gripped by a pair of rolls which 

extract it completely f!'om the machine and the pipe then 
rolls from the "V" groove down into a trough arranged 
alongside the channel. 

The exit channel for max. tube length of 8.0 m consists of: 

angle-shaped groove with lining, 
adjusting device. 

Electrical Equipment 

suitable in design for connection to 380 v, 
3-phase, 50 cycles AC comprising as follows: 

l three-phase AC-motor 

for the drive of the upper straightening rolls. 

1 three-phase AC-motor 
for the entry pinch roll. 

1 AC-geared motor, 3-phase 

N = 3 kW 
n2= 200 Rpm 

Threading/Socket Screw-on/ Cap Press-on Units 

Capacity 

Pipe length 

Pipe Standard 

1/2" - 4" 

5 - 7 m 
BS/DIN 

Equipment consists of interlinked units for double-end 

threading with socket screw-on (one end only) machine and 

2 threading machines 
feeding charging grid 

transfer table/pipe collection table 
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- 1 Socket screw-on unit with automatic charging device 
- transfer table 

- 2 Cap press-on units with automatic cap charging device 
- dispatch table 

Threading Unit 

Machine data 

Spindle dia. I front bearing 118 mm 
Spindle sleeve O.D. 230 mm 
Spindle height above floor 1000 mm 
Spindle speed, infinitely variable 35 - 800 rpm 

Electric di'li:a 

Motors Spindle drive - 2 pcs 
Conveyor drive - 2 pcs 
Coolant pump - 2 pcs 
Transformer - 2 pcs 

Total power required approx. 54.0 kW 

Pneumatic data 

design and installation as per International Standards, 

operating pressure 5 - 6 bar, consumption of compressed air 

approx. 40,000 ltr/h at max. production, supply by external 
unit provided at site. 

Production data 

based on 

- 100 % plant utilization 
- pipe materials of good machineability, 
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straightening pipe stock, 

use of Tangential Chaser Die Heads 
6 m pipe length 

The following approxiamate production can be achieved: 

Pipe nom. size Production: DIN/BS, pipes/h 
1/2" 1,450 
3/4" 1,125 
l" 1,000 
1 1/4" 790 
1 1/2" 680 
2" 550 

2 1/2" 440 
3" 365 
4" 200 

Automatic Socket Screw-on Equipment 

for automatic application of a socket to one end of each 
pipe (hand tight screw-on). 

Capacity 

Pipe N.D. 

Pipe Length 
Socket Standards 

EquipTTlent: 

1/2" - 4" 

3 - 6 meters 
DIN/BS 

- Single spindle screw-on machine 

- Transfer table 

- Line equipment 

with one screw-on unit for 

single end coupling screw-on 
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- l screw-on machine, 
- l transfer table, 

- eletrical equipment, 

- pneumatic installation, 
- double reversible roller way, 

tools and accessories 

for linking with foregoing threading line 

Machine data 

Spindle dia., front bearing 

SpiLdle height above floor 

Spindle speed, infinitely variable 

Electric data 

Motors Main drive - 1 pc 
Conveyor drive - 1 pc 
Coupling feeder - 1 pc 
Transformer - 1 pc 

Total power required 

Pneumatic data 

95 mm 

1000 mm 

120 - 1800 rpm 

approx. 16 kW 

ese 

design and installation as per International Standards, 

operating presure 5 - 6 bar, consumption of compressed air 
approx. 15,000 ltr/h at max. production. 

Production data 

based on 

- 100 % plant utilization 
- straight pipe stock 

- 6 m pipe stock length 
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The following production can be achieved approximately: 

Pipe/Coupling Pipes/h - cpl. at one end 
nom. size 
1/2" 1,450 
3/3" 1,125 
l" 1,000 
1,1/4" 790 
lrl/2" 680 
2" 550 
2,1/2" 440 
3" 365 
4" 200 

Above production represents the maximum as achievable with 
foregoing threading machinery. 

Automatic Cap Fitting Installation 

for automatic application of plastic thread protec.tors to 

one pipe end: machinery is compatable with the threading 
and coupling lines. 

Capacity 

Pipe N.D. 

Pipe Length 

Protecting caps: 

1/2" - 4" 

3 - 6 meters 

Plastic of rigid design and uniform geometry. 

Consisting of the following interlinked Units: 

1 Fitting Unit 

1 Transfer Table 
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Equipment: 

- 1 pressing-on unit, 
- transfer table with 

- pneumatic installation 

- plastic cap feeder device 

Technical data 

Capacity Range 

Pipe nom. size 

Pipe length - as standard 
Pipe standards 
Protector caps 

Machine data 

Machine Centerline 
above floor 

Electrical data 

Motors Lifting arm drive 

Conveyor drive 
Transformer 

1/2" - 4" 

4.5 - 7.5 m 

DIN/BS 
Rigid Plastic 

approx. 1000 mm 

- 1 pc 

- 1 pc 
- 1 pc 

Total power required approx. 8 kW 

Pneumatic Data 

EBE 

Design and installation as per International Standards, 
operating pressure 5 -6 bar, consumption of compressed air 
approx. 25,000 ltr/h at max. production. 



- VI.62 - EBE 

Production data 

based on 

- 100 % plant utilization 
- straight pipe stock 

- pipe stock chamfered at outer diameter, 
- plastic caps of rigid material, 

- plastic caps of uniform geometry, 
- 6 m pipe length 

The following production can be achieved approximately: 

Pipe nom. size Pipes/h - cap at one end 

1/2" 1,450 
3/4" 1,125 
l" 1,000 
1.1/4" 790 
1.1/2" 680 
2" 550 
2.1/2" 440 
3" 365 
4 II 200 

Above production represents the maximum as achievable with 
foregoing threading machinery. 
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AUXILIARY EQUIPMENT AND SYSTEMS (Alternative I and II) 

The following general description covers the primary 
auxiliary plant areas and equiment which are necessary to 
cover the specific requirements of the plant units. 

Workshop 

The workshop facilities and equipment are designed for 
maintenance and repair work for the specific 

production/utility and auxiliary equipment. The most 
suitable arrangement is to use a main workshop for 

mechanical and electrical repair and small maintenance 
centers situated near by the production lines. 

The ranges of basic equipm~nt for repair and maintenance 
should include 

- heavy duty standard lathe (also used for treatment of 

the bigger forming-rolls from the production lines.) 

- universal milling machine (table size) with necessary 
tool sets. 

- shaping machine with standard equipment/tools. 

- radial drilling machine (capacity up to 32 mm). 

- column drilling machine (capacity up to 32 mm). 

- electrical hack-saw (approx. 300 mm dia). 

- universal round grinding machine (approx. 500 mm dia) 

with standard equipment and spare wheels. 

- universal profile/grinding machine (approx. 500 mm 
dia) • 

- key-way slotting machine (standard type). 

- weljing machines (movable) approx. 50-400 Amp. 

Gas welding equipment with accessories. 

- pipe bending equipment (approx. 2 1/2"). 

-------------~-- -- - - -- -
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- straightening plate (approx. 1000 x 1500 mm). 

- threading machine for max. 2 1/2" (metric/inch dies). 

- double grinder stand (approx. 300 mm dia). 

- general equipment and fittings: 

- tool cabinets/shelves 
- work benches 
- hand drilling equipment 
- hand grinding equipment 
- tools 
- safety equipment 
- workshop consumables 

Storage 

- tool store (for storage and maintenance of special tools 
etc.) 

- material store 
- consumables 
- spare parts 
- wear + tear materials 

Cranes 

EBE 

All cranes are designed and manufactured in accordance with 
the relevant technical standards (DIN -BS - AS and/or 
national safety standards). They are also designed to meet 
the production requirements as well as the maintenance 
requirements. 

All cranes are equipped with contact-control systems. 
Cranes with operator's cab are controlled by a master 
switch. Floor controlled cranes are equipped with a pendant 
push-button cor.trol unit running along crane bridge. 
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Hoist motions of cranes are of compact electric hoist-type, 
i.e. the rope drum, gearbox, motor and brdke are an 
integral unit. 

Rubber buffers to limit travel path of crane and trolley 
and crane operator cabs are included. 

Laboratory 

A laboratory for quality control for both raw materials and 
finished products, is required for physical and chemical 

tests. Mainly metallographic tests are the basis for 
checking the quality level of materials and products. The 
range of basic equipment for pre-testing raw materials and 
finished products consists of: 

- Sample preparation equipment: - grinding machine 
- polishing machine 
- cleaning machine 

- Non-destructive test equipment - ultrasonic 
- microscope 

- Destructive test equipment: - hydraulic press 
- tensile test machine 
- hardness testing 

machine 

- Chemical test equipment for wet ~nalysis of steel and 
other materials necessary for production such as zinc, 
bitumen, cement, water, acid etc. 

Mobile equipment/vehicle weigh bridge 

In accordance with. the actual material flow transportation 
of products and other materials outside the production 
areas will be handled by mobile equipment at floor-level. 
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The ~ooi,~ equi2ment covers the transport of: 

- finished tubes (intarnal transportation) 
- waste material and scrap 

- consumables/spare parts/ tools 

- workshop services for re~air 

Equipment consists of: 

- ?ne mobile crane: 5 t 

- one heavy duty tractor approx. 25 t traction 

- two heavy duty platform lrailers: Load ap,rox. 20 t 
- one forklift, lifting capacity approx. 1.5 t 

- several handcarts/lifting devices 

- several containers and boxes 

- vehicle weigh bridge: weighing-capacity, 30 t 
(with printer-system) 

Electrical Supply System 

All the following equipment will be located in the 
Electric2l Station. 

The incoming 11 kV will be distributed in the switchgear 
with one 
·1101 tage 

incoming and two outgoing feeders 

transformers 1000 KVA (1600 KVA for 
for two low 

alternative 
II). The consumption metering will be inte£1ratea in the 
incoming feeder cubicle. 

The oil-immersed transformers will be naturally cooled and 
will be placed in separate pens. 

In addition to the 11 kV-switchgear, the low-voltage 

d ~str ibutions for both transfor .ers will be located in the 

switchgear room. Each aistribution consists of one incoming 

feeder and a minimum of 12 outgoing feeders with various 
ratings. 
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The cables from the low-voltage distributions to the 
consumers will e1.~er the production building via a pipe

duct under the road and then distributed within the 

building via cable-trays in the steel structure. Cables to 
other buildings will be buried in cable-tre~ches along 
roads. 

For grounding purposes foundation reinforcement bars in

cluding those of piles will have welded connections and be 
connected to the steel structure and equipment. 

Lighting 

The production building will b£ illuminated with 400 W 

mercury vapour lamps and 58 W-twin fluorescent tubes. Some 

of the fluorescent lamps, located at exits and main trans
port/walkways will be equipped with NICD batteries to 
illuminate escape routes during power black outs. The 
auxiliary buildings will be illuminated with fluorescent 
lamps. 

A street illumination has not been provided, therefore all 
buildings will have some external light fittings. 

A telephone system with 15 extensions, located in various 
offices within the production and auxiliary buildings will 
be providecl. In addition a further 10 handsets will be 

installed to increase the numbeI of subscribers by parallel 
connections. 

Water System 

Fresh Water 

The fresh water required for supply of the plant will be 

t3ken from a new water well, which also has an 
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interconnection to the existing water wells at YWAMA-Steel 
~ill so ensuring continuous water supply for the whole 
plant. 

The incoming fresh water is first passed through a gravel 

filter and then split into to streams. One stream, service 
and make-up water passes directly to the consumers whilst 
the second stream goes for treatment prior to its use as 
potable water. 

Potable Water 

The available well water will be further treated to potable 

water quality in accordance with the WHO (World Health 
Organization) specification. The required water quantity 
will be sto!"ed in a hydrophor tank after chlorination and 
prior to distribution to the consumers. 

Service and Make-up water 

One pump group is provided for the service and make-up 
water supply. As the water demand will vary, the pump group 
will be of a sufficient number of pumps to enable an 
economic matching of the delivery rate to the actual 
requirements. 

The consumers of service water are: 

- Tube welding line 

- Tube finishing line 
- Cement lining 

- Bitumen coating 

Each of the above have individual water circuits and water 
is required only to make-up water losses due to evaporation 
ann spray/spillage. 
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Fire Protection 

A fire fighting water system is not provided. 

For fire protection, a suitable ~umber of portable fire 

extinguishers, filled with dry powder, will be placed at 
suitable locations within the plant. 

The electric stations will be protected by means of co2 
fire extinguishers. Moreover, it is assumed that in case of 
fires, the public fire fighting brigade will be called upon 
for help. 

Compressed Air System 

Two compressed air package uni ts will. be provided for the 
various compressed air users in the plant. The package unit 

consists of two air compressors, one in operation and one 

as standby, and one buffer vessel so dimensioned that for 
the different users air with sufficient pressure and 
quantity is always available. 

A pressure controller starts and shuts down the compressors 

automatically. Changing over from the operating compressor 
to standby compressor is done manually. The consumers 
within the pipe welding plant and for utility purposes are 

fed through a completely equipped pipeline net at a 
pressure of 6-7 bar. 

The produced quantity of one compressor (screw type) is 

approx. 850 m3 n/h for alternative I and approx. 2500 m3 n/h 
for alternative II. 

Fuel Gas System 

The required fuel gas for the tube welding plant will be 

taken via pipeline from outside the plant limits. , 
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Inside the plant limit will be a small pressure reducing 

and metering station only, with the pipe network to the 

consumers. The incoming pressure is approx. 5.3 bar, this 

pressure will be reduced to approx. 3 bar. 

The required quantity of Fuel gas is approx. 40 m3 n/h for 

alternative I and approx. 390 m3 n/h for alternative II. 
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Raw Material Storage {Raw Coils) 

The production programme covers a range of products as 
shown below: 

- black tubes {plain-end) 

- black tubes with cement inner lining 

- tubes only with coating of outer surface 

- tubes with cement inner lining and bituminous coating of 
outer surface 

- tubes galvanized {plain-end) 

- tubes galvanized {thread-end) 
- hollow shapes/square/oval etc. 
- construction t~bes 

The major input material for the complete variety of these 

products is hot or cold rolled coils with the dimensions: 

outer dia: max 1,800 mm 
inner dia: approx. 600 mm 
width: max. 1,200 mm 
weight: max. 12,000 kg 

To guarantee a continuous sequence of production, raw 

material has to be stored for a maximum period of approx. 
6 weeks. 

Alternative I 

slit coils, total 84,412 t/year 
slitting scrap approx. 4,288 t/year 
total coils 88,700 t/year 

Throughput 88,700 
12 

No. of coils, approx. 7,400 coils/year 
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Storage capacity for 1.5 months 
required floor space 

total space required 

Alternative II 

slit coils, total 
slitting scrap approx. 
Total coils 

Throughput 

No. of coils, approx. 
Storage capacity for 1.5 months 

Surface pressure of storage area 

. . 

EBE 

925 coils 

2 m2 /coil (one coil 
layer system) 
1,850 m2 

115,600 t/year 

6E480 t/year 
122,080 t/year 

122[080 
12 

10,173 coils/year 
1,270 coils 

approx. 5.5 t/m 2 

The extent of the storage area depends on the maximum 
pressure of soil ( 5. 5 t/m 2

) • These conditions stipulate a 
"one-coil layer system" only for the area. 

A gantry-crane is installed for handling raw material coils 
within the storage area and charging the coil ramp. 

Intermediate Storage (Slit Coils) 

Alternative I 

co~l weight 

production 
working days 

daily production 

max. 11,650 kg 

84,412 t/year 
245 d/year 

84,412 
245 = 345 t 
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Necessary storage capacity 

approx. 690 t 
approx. 60 coils 

required floor space 

tctal space occupied (required) 

Alternative II 

Coil weight 

production 

working days 

daily production 

Necessary storage capacity 

approx. : 940 t 

approx. 80 coils 

required floor space 

total space occupied (required) 

surface pressure of storage area 

Storage "Serni-f inished product" 

Alternative I 

production 

weld/form. scrap 

sernifinished tubes, total 
working days 

daily throughput 

EBE 

two days production 

2 m2 /coils 
: 120 m2 

. . 

: 

= 

. . 

= 

max • 11,650 kg 

115,600 t/year 

245 d/year 
115,600 
245 

470 t 

two days production 

2 m2 /coils 
160 m2 

approx. 5.5 t/m 2 

84,412 t/year 
1,872 t/year 

82,540 t/year 
245 d/year 

82,540 
245 

337 t/day (tubes) 
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necessary storage capacity 

required floor space 

Alternative II 

production 

weld/form. scrap 

semifinished tubes, total 

working days 

daily throughput 

necessary storage capaLity 

required floor space 

Surface pressure of storage area 

= 

EBE 

two days production 

approx. 300 m2 (with 

hurdles) 

115,604 t/year 

2,411 t/year 

113,163 t/year 

245 d/year 

113,163 
245 

460 t/day (tubes) 

two days production 

approx. 450 m2 (with 

hurdles) 

approx. 1.7 t/m 2 

At this point the total production is divided into 

Alternative I 

- finished black tubes (ready for sale) 

- semi-finished tubes for further treatment. 

Both products are stored in the area "storage black tubes". 

In accordance with the valid product-mix the following 

amount of total production is distributed in: 

a) finished black tubes (plain-end) 40,760 t/year 

b) finished tubes for further treatment: 41,120 t/year 

The group "a" will be stored for sale outside of the black 

tube storage in the open air storage. 
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Handling procedure 

- dispatch of material be travelling-crane from inside to 
outside of the storage bay. 

EBE 

Crane runway pass to outdoor area for loading the floor 
operated trailer. 

A mobile-crane will handle the product in the open-air 
storage. 

The group "b" is moved from the black tube storage by cross 

transfer car to the charging gr ids of cement inner lining 
and/or bitumen coating plants. 

Alternative II 

- fini~hed black tubes (ready for sale) 

- semi-finished tubes for further treatment. 

In accordance with the valid product-mix the following 
amount of total production is distributed in: 

a) finished black tubes (plain-end) 48,110 t/year 
b) finished tubes for further treatment : 64,300 t/year 

The group "a" will be stored for sale. The handling 
procedure being the same as alternative I. 

The group "b" is ... oved from the black tube storage by cross 

transfer car to the charging for cement line and/or bitumen 
coating or to the pickling line. 

Scrap Disposal 

As shown in the material flow sheet the following process
scrap material occurs. 
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Alt. I Alt. II 

- slitting line 4,290 t/y 6,480 t/y 
- strip preparation/welding line 1,870 t/y 2,439 t/y 
- facing threading units 660 tLy 847 tLy 

total 6,820 t/y 9,766 t/y 

At each scrap generating point· the scrap will be collected 

in special containers. The scrap containers are transported 

by travelling-crane to the outdoor areas of the different 

production bays. 
To avoid intermediate storage, the 

picked up by trailers and directly 

nearby steel mill. 

containers will be 

transported to the 

working days 

total throughput 

total scrap 

Emulsion Unit 

Alt. I 

2<t5 d/y 

6,820 t 

28 t/d 

Alt. II 

245 d/y 
9,766 t 

40 t/d 

A basin with pump and a paper and magnetic absorber is 

situated near the production line for collecting the 
emulsion which is used in the forming and sizing mill, 

pinch rolls and impeders. 

Automatic zinc ash reclaiming plant {Alternative II only) 

General 

Under normal circumstances efficiency for consumption of 

zinc can only reach a maximum of 45 % {i.e. 55 % losses in 

the form of hard zinc, zinc ash and vapour) • However, by 

use of a reclamation plant it is possible to increase zinc 
usage efficiency up to between 88 and 90 %. 
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Plant equipmer1t 

The equipment consists of: 

- Portable zinc ash container 
- Automatic worm conveyor system 

- Hammer mill 
- Vibrator 
- Filter case with separating channel, filtering 

compartments and exhaust ventilator. 

- Distilling furnace 

Mode of operation 

EBE 

Zinc recovery is normally done batchwise at 2 to 3 monthly 

intervals depending upon the throughput of the galvanizing 
bath and cast into ingots ready for direct charging into 

the distilling furnace. Zinc ash is first crushed and 
filtered to remove elemental zinc (the ash must be disposed 
of) which is added with the hard zinc to the furnace. The 
gas fired furnace vaporizes the zinc which is then recooled 
in a condensing retort to produce recuparated zinc of 99 % 

purity. The furnace has a capa~i~y of about 450 kg of waste 
per charge. 

Civil Engineering Works (alternative I and II) 

Site Preparation and Development 

The pre-selected site at Ywama, Insein is flat. It appears 
to be high enough to be drained into the neighbouring 
Hlaing River. The final site survir:!y might show that some 

filling and/or soil exchange (removal of mud and 
replacement by good soil) might be needed. 
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Site preparation (works within factory fence) will include 
- fencing 

- storm water drainage 
- soil improvement 

Site development (works outside factory fence) are 
described under chapter 5. 

Masonry Buildings 

From the subsoil information available from Ywama steel 

mill we assume that masonry buildings can have shallow 

footings with a maximum soil pressure of 0.5 kg/cm 2
• 

Masonry buildings will have reinforced concrete strip 

foundations. Walls will be of red brick with reinforced 
concrete frames and tie beams. Floors will be concrete. 

Roof construction will be of local wood construction; roof 
covering corrugated galvanized steel sheet. 

Rooms will have suspended ceilings with fluorescent lamps. 

Walls will be plastered and painted. Floors will have 
cement screed and floor paint. Toilets and laboratories 
will have special ceramic tiles and/or painting for floors 
and walls. 

Laboratories, management offices and conference rooms will 
have window unit airconditioners; other offices, change 

rooms, mess rooms etc. will have ceiling fans; toilets and 
shower rooms will have exhaust fans. 

Masonry buildings especially the administration building, 

amenity building and gate house should be built a£ early as 
possible. 

The above description covers the following masonry 
buildings: 
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Administration Building 

The administration building will have all necessary 

off ice facili ti.~s with toilets for technical and 
commercial management and staff. 

Built-up area: 

Alternative I and II: width 10 m, length 40 m; 400 m2 

Amenity Building 

The amenity building has lockers, showers, to:lets and 

a general mess room (without cooking equipment) 

Built-up area: 
Alternative I: 

Alternative II: 
width 10 m, length 40 m; 400 m2 

width 10 m, length 56 m; 560 m2 

Quality Control Center and First Aid Station 

The quality control center includes off ice facilities 
with toilets and laboratories for quality control, a 
first aid room and a car port for an ambulance car. 

Built-up area: width 10 m, length 20 m; 200 m2 

Gate House 

In the gate house includes entrance and exit control 
facilities for personnel (time control) and goods 
(weighing scale for trucks), an office for security 
personnel and toilets. 

Built-up area: 

Alternative I and II: width 4 m, length 12 m; 48 m2 
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- Electrical Station 

The electrical station contains 2 pens for oil cooled 

n~tu~ally ventilated transformers, a switch gear room 
with for~ed ventilation, a spare parts storage with 
electronic repair shop (airconditioned), and a general 
electrics repair shop. 

Built-up area: 

Alternative I and II: width 5.5 m, length 21 m; 116 m2 

1'he following buildings will be without suspended ceilings 

and plastering. They will be partly without side walls and 
without painting. 

- Pump House 

The pump house houses pumps, water chlorination equipment 
and a hydrophor tank for potable water. 

Built-up area: 

Alternative I and II: width 5.5 m, length 6 m; 33 m2 

- Motor Pool 

The motor pool is a large car port for maintenance of 
motor vehicles. 

Built-ur area: 
Alternative I and II: width 6 m, length 10 m; 60 m2 

- Water Cooling Station 

The water cooling station houses chilling equipment for 
the pipe welding machine. 
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Built-up area: 

Alternative I: width 6 m, length 10 m; 60 m2 

Alternative II: width 10 m, length 10 m, 100 m2 

- Storage for Consumables (lubricants, gas bottles etc.) 

EE BEE 

The storage is a paved, fenced area with a sun/rain roof. 

Built-up area: 

Alternative I and II: width 6 m, length 15 m; 90 m2 

- Compressed Air Station 

The station houses air compressors and buffer vessels. 
Built-up area: 

~~ternative I and II: width 10 m, length 10 rn; 100 rn 2 

Gas Station 

The gas station houses gas metering equipment and valves. 

Built-up area: 

Alternative I and II: width 2 m, length 3 rn; 6 rn 2 

Production Halls 

- Structural Steel Halls 

All production buildings will be of structural steel. 

Designs for these builc'iings will be made abroad and also 

material will come from abroad. Manufacture, transport 
and erection will be local. 

The buildings will have pile foundations. To reduce the 

number of piles required the spacing of frames will be as 
' wide a5 12 m. (18 min one case fo~ production reasons). 
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The halls will have runways for overhead cranes. Roof and 
wall cladding will be in corrugated sheets. In general 

wall cladding will be above 2.5 m only. The lower 2.5 m 
be open to allow free access and ventilation. The roof 
will have rain-proof openings to improve natural 
ventilation. 

The built-up area of structural steel halls is: 

Alternative I: 
Alternative II: 

- Concrete Floors 

7,600 m2 

11,760 m2 

Structural steel halls and production areas outside the 
halls will receive reinforced concrete floors. 

- Foundations for Equipment 

All equipment will have reinforced concrete foundations. 
These foundations are calculated without piling. 

- Founcation for Gantry Crane 

For foundation of the gantry ctane a gravel bed and 
sleepers are provided. 

Outdoor Works (within factory fence) 

- Roads 

Roads will generally be 6 m wide. Main roads will be 
concrete. Parking areas and roads at the storage areas 
will be built of laterite. 
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- Railroad 

There will be 190 rn of railroad track within the factory 
fence. 

- Stormwater Drainage 

The stormwater drainage built during site preparation 
will be extended to suit all needs of the proposed plant. 

- Sewage and Waste Water Disposal 

Sewage will be cleaned in septic tanks and then led into 
the stormwater drainage system. Waste water from 
production will after cleaning also be led into the 
stormwater drainage. 

- Storage Areas 

Storage areas will be reinforced with laterite and 
drained. In addition wooden sleepers will be provided. 

- Utility Supply 

For water supply a well will be drilled. Trenches will be 
provided for water, electricity, gas and telephone 
distribution lines. 

Company Housing 

- Company housing for alternative I and II will include a 
guest house (150 m2

), 7 houses of 110 m2 each and 6 

houses of 90 m2 each as detailed in chapter 5. These 
facilities should be built as early as possible. 
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Schedule 6-2/l Estimate of invesbnent ex>st: equipnent 

ESTIMATE OF INVESlMENI' COST 

Project component: Pipe plant, dia 6"-12" 

Production equipnent, 

Alternative I 

Description Investnent Cost 1000 x US $ 

Coil slitting line 

Tube welding line 

Roller tables/grids 

Facing machine 

Non destructive 
testing equipnent 

Road weigh bridge 

Tube hurdles 
Sand blasting machine 

Bitumizing machine 

Cement inner lining machine 

Sub-total production 
equipnent f .o.b. 

Fbreign 

1,088 

2,858 

85 

417 

175 

42 

21 

115 

63 

1,170 

6,034 

57 

317 

9 

42 

130 

555 

EBE 

'lbtal 

1,145 

3,175 

94 

417 

175 

42 

63 

115 

63 

1,300 

6,589 
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Schedule 6-2/2 Estimate of investment cost: equipnent 

ESTIMATE OF INVES'IMENl' COOT 

Project ccrnp:>nent: Pipe plant, dia 6"-12" Alternative I 

Auxiliary equipnent 

Description Investment Cost 1000 x US $ 

Foreign lDcal. ToW 

Electrical transformer 2S 25 

H. v. Switch gear 50 so 
L.V. Switch gear 60 60 

Lighting 60 60 

Teleccmnunication 15 lS 

Electrical installation 
material and cables 25 2S 

Waste water treatment/water 
treatrrent equip. 210 210 

Compressed air station 115 llS 

Fuel gas station and piping etc. 27 27 

Cranes 288 288 

Mobile equi?neJlt 40 40 

Total auxiliary equipnent f .o.b. 915 91S 
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Schedule 6-2/3 Estimate of investment oost: equipnent 

ESTIMATE OF INVES'IMEm' COOT 

Project canponent: Pipe plant, dia 6"-11" 

Service equii;ment 

Alternative I 

EBE 

Description Investment Cost 1000 x US $ 

Mechanical workshop 

Electrical workshop 

Stores (spare parts etc.) 

Laboratory 
Fire fighting equii;ment 

Sub-total service 

equii;ment f .o.b. 

Foreign 

52 

10 

10 

15 

39 

126 

2.5 

0.5 

12 

15 

Total 

54.5 

10.5 

22 

15 

39 

141 
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Schedule 6-2/4 Fstimate of investment oost: equipnent 

ESTIMATE OF INVE.S'lMENl' COOT 

Project ccmponent: Pipe plant, dia 6"-12" 

Spare parts and tools 
Alternative I 

EBE 

Description Investment Cost 1000 x US $ 

Additional tools 

Spare parts 

Wear and tear parts 

Sutrtotal Spare parts 

and tools f .o.b. 

Foreign 

417 

170 

230 

817 

Local 

Spare parts and tools are estirrated fer the first two (2) years 

of operation. 

'lbtal 

417 

170 

230 

817 
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Schedule 6-2/5 Estimate of investment cost: equipnent 

ESTIMATE OF INVES'1MENI' COST 

Project oc:rnponent: Pipe plant, dia 6"-12" 

Additional costs 

Alternative I 

EBE 

Description Investment Cost 1000 x US $ 

Transport to nearest port (CIF) 

I.ocal transportation 

Foreign 

495 

Erection of production equipnent 265 

Sub-total additional costs 760 

4 

60 

64 

'lbtal 

495 

4 

325 

824 
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Schedule 6.3 Surrmary - investment oost: equipnent 

Project ca1p::>nent: Alternative I 

Description Investment Cost 1000 x US $ 

Foreign IDcal 

Production equipnent 6,034 SSS 

Auxiliary equipnent *) 91S 

Service equipnent *) 126 15 

Spare parts and tools 817 

Additional costs *) 760 64 

'Ibtal 8,6S2 634 

*) the oosts include vehicles and sundry equipnent 

(which should be replaced after 5 years) as follows: 

Foreign 

90 10 

'Ibtal 

6,589 

91S 

141 

817 

824 

9,286 

'Ibtal 

100 
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Schedule 6-2/1 Estimate of invesbnent cost: equipnent 

ESTIMATE OF INVESIMEm' COST 

Project cxxnponent: pipe plant, dia l/2"-12" 

Production equipnent 

Alternative II 

EBE 

Description Investment Cost 1000 x US $ 

COil slitting line 

Tube welding line 

Roller tables/grids 

Facing machine 

Non-destructive 
testing equipnent 

Straightening machine 

Threading machine 

Socket screw on machine 

Pipe end cap fitting machine 
Road Weighbridge 

Tube hurdles 
Pickling plant 

Galvanizing plant 
Zinc recovery plant 

Neutralization plant 
Sand blasting machine 

Bitumizing machine 
Cement inner lining machine 

Sub-total production 

equipnent f .o.b. 

Foreign 

1,088 

4,330 

136 

682 

375 

175 

281 

138 
104 

42 

40 
500 

1,210 

66 

125 

115 

63 

1,170 

10,640 

57 

482 

75 

152 

130 

896 

Total 

1,145 

4,812 

136 

682 

375 

175 

281 

138 

104 

42 

115 

652 

1,210 

66 

125 
115 

63 

1,300 

11,536 
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Schedule 6-2/2 Estimate of investment cost: equipnent 

ESTIMATE OF INVES'IMENI' CCSI' 

Project canponent: pipe plant, dia l/2"-12" 

Auxiliary equipnent 

Alternative II 

EBE 

Description Investment Cost 1000 x us $ 

Foreign local Total 

Electrical transformer 33 33 

H.V. switch gear 50 so 
L.V. SWitch gear 65 65 

Lighting 65 65 

Telecamrunication 15 15 

Electrical installation 
material and costs 30 30 

Waste water treatment/water 
treatment equip. 268 268 

Compressed air station 135 135 

Fuel gas station and piping etc. 35 35 

Cranes 344 344 

M::>bile equipnent 52 52 

Total auxiliary equipnent f.o.b. 1,092 1,092 
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Schedule 6-2/3 Estimate of investment cx:>st: equipnent 

ESTIMATE OF INVESIMENl' <nsT 

Project cn1tpJnent: pipe plant, dia l/2"-12" 

Service equipnent 

Alternative II 

ese 

Description Investment Cost 1000 x US $ 

Mechanical workshop 

Electrical workshop 

Stores (spare parts etc.) 

Lab:>ratory 

Fire fighting equipnent 

Sub-total service 

equipnent f .o.b. 

Foreign 

84 

10 

14 

44 

172 

4 

1 

17 

20 

22 

Total 

88 

11 

31 

20 

44 

194 
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Schedule 6-2/4 Estimate of investment ex>st: equipnent 

F. "'IMA.TE OF INVES'IMENI' cn>T 

Project component: pipe plant, dia l/2"-12" 

Spare parts and tools 

Alternative II 

EBE 

Description Investment Cost 1000 x US $ 

Additional tools 

Spare parts 

wear and tear parts 

Sub-total spare parts 

and tcx::>ls f .o.b. 

Foreign 

567 

278 

376 

1,221 

Spare parts and tools are estimated for the first two' '·(2) years 

of operation. 

Total 

567 

278 

376 

1,221 
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Schedule 6-2/5 Estimate of invesbnent cost: equipnent 

ESTIMATE OF INVES'IMEN1' cn3T 

Project cauponent: pipe plant, dia l/2"-12" 

.Additional costs 

Alternative II 

Description Invesbnent Cost 1000 x US $ 

Transport to nearest port (CIF) 

Local transportation 

Foreign 

739 

Erection of production equipnent 420 

Sub-total additional costs 1,159 

7 

~o 

97 

EBE 

'I'Otal 

739 

7 

510 

1,256 
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Schedule 6.3 Surrmary - invesbrent cost: equipnent 

Project CXJufonent: Alternative II 

Description Invesbrent Cost 1000 x US $ 

Foreign IDcal 

Production equi;ment 10,640 896 

Auxiliary equiJ;J!ent *) 1,092 

Service equiJ;J!ent *) 172 22 

Spare p.3rts and tools 1,221 

Addi t1onal costs *) 1,159 97 

Total 14 ,281 1,015 

*) the costs incltx3e vehicles and sundry equiJ;J!ent 

(which should be replaced after 5 years) as follows: 

Foreign 

100 10 

Total 

:_l,536 

1,092 

194 

1,221 

1,256 

15,299, 

Total 

110 
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Schedule 6 - 4/1 - Estimate of investment a:>st: civil engineering works 

ESTIMA.TE OF INVES'IMENT COST 

CIVIL El\lGINEERING w:>RKS 

r..cx:::ATION: YWAMA PLANT ALTERNATIVE I, US$ 1.- = K 7.75 = J:l.1 2.40 

No. Quan- Unit Item description Unit cost Cost 

tity local foreign local fore 

us $ us $ us $ u 

SITE PREPARATION AND DEVELOPMENT 

1 1,000 m factory fencing 20 20,000 

drainage ditches: 
2 800 rn 0.5 - 1 rn deep 2 1,600 
3 250 rn 1 - 2 rn d~p 2.50 625 
4 250 rn 2 - 2.5 rn deep 3.50 875 

5 l•..mtpsurn soil fill/exchange lumpsurn 6,~00 

6 see chapter 5 site develoµnent see chapter 5 154,000 130,' 

sub-total site preparation and developnent 184,000 130, 1 

MASONRY BUILDINGS 

7 400 m2 administration building 350 lumpsum 140,000 20,01 

8 400 rn2 amenity building 350 " 140,000 2,01 

9 200 rn2 quality a:>ntrol center 
and first aid station 350 " 70.000 4,01 

10 48 rn2 gate house 350 " 16,qoo 3,01 

11 116 m2 electrical station 400 " 46,400 3,01 

12 33 112 pump house 280 9,240 

13 60 rn2 rrotor pool 260 15,600 

14 ".J 
rn2 water cooling station 280 16,800 

15 90 ml storage for conslll1laLles 250 22,500 

16 100 rn2 canpressed air station 280 28,000 

17 lt.mJ?St.nn other ~1uildings lumps um 24,660 s,rn 

sub-total masonry buildings 530,000 37 ,rn 



SECTION 2 

civil engineering works 

TIVE I, US$ 1.- = K 7.75 = J:r.1 2.40 

Unit cost 

local foreign 

FS $ US $ 

2 
2.50 
3.50 

lumpsum 

see chapter 5 

350 lumpslllTI 

350 II 

350 II 

350 II 

400 II 

280 

260 

280 

250 

280 

ltnnpslllTI 

local 

us $ 

20,000 

1,600 
625 
875 

6,900 

154,000 

184,000 

140,000 

140,000 

70,000 

16,800 

46,400 

9,240 

15,600 

16,800 

22,500 

28,000 

24,660 

530,000 

Cost 

foreign 

us $ 

130 ,000 

130,000 

20,000 

2,000 

4,000 

3,000 

3,000 

5,000 

37,000 

total 

us $ 

20,000 

1,600 
625 
875 

6,900 

284,000 

314,000 

160,000 

142,000 

74,000 

19,800 

49,400 

9,240 

15,600 

16,800 

22,500 

28,000 

29,660 

567,000 

EBE 
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Schedule 6 - 4/1 (cont.) - Estimate of investrrent cost: civil engineering works 

ESTIMATE OF INVES'IMENT COST 

CIVIL ENGINEERING w::>RKS (cont.) 

IJX'ATION: YWAMA PLAN!' ALTERNATIVE I US $ 1.- = K 7. 75 = IM 2. 40 

No. Quantity Unit Item description Unit Cost 

local foreign 

us $ us $ 

PRODUC!'ION HALLS 

1 

2 

3 

4 

5 

6 

150 

250 

7,600 

6,000 

900 

280 

pc 

m3 

m2 

m2 

rn1 

m 

piles f. struct. steel halls 1100 

concrete for pil~ heads 

structural steel halls 

concrete floor 

foundation etc. f. equipnent 

foundation for gantry crane 

200 

30 

30 

220 

20 

55 

sub-total production halls 

OUTIXx:>R IDRKS 

7 7,250 

8 3,300 

9 190 

10 lumpsum 

11 lumpsum 

12 1,350 

13 5,800 

14 lumpsum 

m2 

m2 

m 

m2 

m2 

sub-total outccx:>r wcrks 

15 see chapter 5 

concrete roads 

laterite roads 

railroad 

7.20 

3.60 

25 95 

extension stormwater drainage lumpsum -

sewage and waste water lumpsum -

disposal 

storage area for sheet coils 

storage area for pipes 

utility supply 

canpany housing 

5 

2 

lumps um 

s~ chapter 5 

local 

us $ 

165,000 

50,000 

Cost 

foreign 

us $ 

228,000 418,000 

180,000 

198,000 

5,600 

826,600 418,000 

52,200 

11,880 

4,750 

10,000 

20,000 

6,750 

11,600 

6,000 

123,180 

506,000 

18,050 

18,050 
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ient cost: civil engineering works 

0CVE I US $ 1.- = K 7.75 = IJ.11 2.40 

halls 

~ 

pnent 

=rane 

ainage 

coils 

Unit Cost 

local foreign 

us $ us $ 

1100 -
200 -

30 55 

JO -
220 -

20 -

- -

7.20 -

3.60 -

25 35 

lumpsrnn -

lumpsrnn -

5 

2 

lumpsrnn 

see chapter 5 

Cost 

local foreign 

US$ U~$ 

165,000 -
50,000 -

228,000 418,000 

180,000 -
198,000 -

5,600 -

826,600 418,000 

52,200 -

11,880 -

4,750 

10,000 

20,000 

6,750 

11,600 

6,000 

123,180 

506,000 

J.8,050 

18,050 

total 

us $ 

165,000 

50,000 

646,000 

180,0CO 

198,000 

5,600 

1,244,600 

52,200 

11,880 

22,800 

10,000 

20,000 

6,750 

11,600 

6,000 

141,230 

506,000 

EBE 
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Schedule 6 - 5/1 - Surrmary sheet - investment cost: civil engineering works 

ESTIMATE OF INVESlMENI' ca:>'!' 

CIVIL ENu"iNEERIN:; IDRKS 

st»IARY SHEF:l' 

IJr.ATIOO: ~ PIAN!' ALTERNATIVE I 

Item description 

Si~e Preparation + Developnent 

Masonry Buildings *) 

Production Halls *) 

outdoor Works 

Canpany Housing *) 

Contingencies approx. 2.5% 

'lbtal Civil Engineering Works 

local 

US$ 

184,000 

530,000 

826,500 

123,180 

506,000 

60,220 

2,230,000 

Cost 

foreign 

US$ 

130,000 

37,000 

418,000 

18,050 

16,950 

620,000 

*) the costs include furniture and airconditioning equipnent 

(which should be replaced after 5 years) as follows: 

local 
US$ 

35,000 

foreign 
US$ 

37,000 

total 

us $ 

314,000 

567,000 

1,244,600 

141,230 

506,000 

77,170 

2,850,000 

total 
US$ 

72,000 
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I 

l 
i 
l 

i 
I 
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Schedule 6 - 6/1 - Estimate of production cost: civil engineering works I 

EST:MATE OF PRODUCTION COST 

CIVIL ENGINEERING WJRKS - MAINI'ENANCE 

u::x:::ATION: YWAMA PLANT ALTERNATIVE I 

No. Item description Value of W::>rks 

local foreign total 

US$ US$ US$ 

1 Site Preparation + 184,000 130,000 314,000 
Developnent 

2 Masonry Buildings 530,000 37,000 567,000 

3 Production Halls 826,600 418,000 1,244,600 

4 outdoor works 123,180 18,050 146,390 

5 Company Housing 506,000 - 506,000 

6 Contingencies 60,220 16,950 70,010 

Totals for Alter-
native I 2,230,000 620,000 2,850,000 

*) materials only, work done by plant personnel 

**) maintenance cost born by rent paid by tennants 

I 

I 
I 
I 

A.'1nual Maintenance 

local forei~ 

% US$/y % t 

4% 7,400 2% 2~ 

~j 2% 10,600*) 4% 

1% 8,300*) 1% 

3% 3,700*) 1% 

- - **) -
1% 600*) 4% 

(1.4%) 30,600 (1.5%) 9, 



--

SECTION 2 EBE 

~= civil engineering works 

ALTERNATIVE I 

ks Annual Maintenance 

In total local foreign total 

US$ % US$/y % US$/y US$/y 

'° 314,000 4% 7,400 2% 2,600 10,000 

0 567,000 2% 10,600*) 4% 1,400*) 12,000 

0 1,244,600 1% 8,300*) 1% 4 '200*) 12,500 

0 146,390 3% 3,700*) 1% 200*) 3,900 

506,000 - - **) - - - **) 

0 70,010 1% 600*) 4% 700*) 1,300 

0 2,850,000 (1.4%) 30,600 (1.5%) 9,100 39,700 

nnel 

nnants 

' 

' ' ' ' ' ' 

l' I 
' 

I I I 
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Schedule 6 - 4/2 - Estimate of investmenl cost: civil engineering works 

ESTIMATE OF INVES'IMENT COST 

CIVIL ENGINEERING WJRKS 

LOCATION: YWAMA PLANT ALTERNATIVE II, US$ 1.- = K 7.75 = U'1 2.40 

No. Quan- Unit Item description 'Jnit cost Cost 

tity local foreign local foreigri 

us $ us $ us $ us ~ 

SITE PREPARATION AND DEVEWPMENI' 

1 1,000 rn factory fencing 20 20,000 

drainage ditches: 
2 800 rn 0.5 - 1 rn deep 2 1,600 
3 250 rn 1 - 2 rn deep 2.50 625 
4 250 rn 2 - 2.5 rn deep 3.50 875 

5 lumps um soil fill/exchange lt.mtpsum 6,900 

6 see chapter 5 site developnent see chapter 5 154,000 130,000 

sub-total site preparation and develo?Jlent 184,000 130 ,000 

MASONRY BUILDINGS 

7 400 rn2 administration building 350 lumps um 140,000 20,000 

8 560 rn2 amenity building 350 II 196,000 3,000 

9 200 rn2 quality control center 
and first aid station 350 II 70,000 4,000 

10 48 m2 gate house 350 II 16,800 3,000 

11 116 rn2 electrical station 400 II 46,400 3,000 

12 33 rn2 pump house 280 9,240 

13 60 rn2 no tor J:XX)l 260 15,600 

14 100 rn2 water cooling station 280 28,000 

15 90 rn2 storage for consumables 250 22,500 

16 100 rn2 compressed air station 280 28,000 i 
I 

17 lumps um buildings 
l 

other lumps urn 24,660 5,000 I 
I 

sub-total masonry buildings 597,200 38,000 ! 



~-

SECTION 2 EBE 

st: civil engineering works 

~TIVE II, us $ 1.- = K 7.75 = Ir-1: 2.40 

Unit cost Cost 
local foreign local foreign total 

us $ us $ us $ us $ us $ 

DEVELOPMEm' 

20 - 20,000 - 20,000 

2 - 1,600 - 1,600 
2.50 - 625 - 625 
3.50 - 875 - 875 

lumps um 6,900 - 6,900 

see chapter 5 154,000 130,000 284,000 

- 184,000 130,000 314,000 

ng 350 lumps um 140,000 20,000 160,000 

350 II 196,000 3,000 199,000 

~r 

I 350 II 70,000 4,000 74,000 

350 II 16,800 3,000 19,800 

400 II 46,400 3,000 49,400 

280 - 9,240 - 9,240 

260 - 15,600 - 15,600 

I 280 - 28,000 - 28,000 

es 250 - 22,500 - 22,500 

In 280 - 28,000 - 28,000 

lumps um 24,660 5,000 29,660 

- - 597,200 38,000 635,WO 

' ' 

' 
I 
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Schedule 6 - 4/2 (cont.) - Estimate of investment cost: civii engineering works 

(cont.) 

ESTL\1ATE OF INVES'IMENT COST 

CIVIL ENGINEERING WJRKS 

IOCATION: YWAMA PLANT ALTERNATIVE II US $ 1.- = K 7.75 = D.~ 2.40 

No. Quantity Unit Item description Unit Cost 

local foreign 

US$ US$ 

PRODUCTION HALLS 

1 

2 

3 

4 

5 

6 

240 

400 

11,755 

9,300 

1,400 

280 

pc 

ml 

m2 

rn2 

ml 

rn 

piles f. struct. steel halls 1100 

concrete for pile heads 200 

structural steel halls 30 52 

concrete floor 30 

foundation etc. f. equipnent 220 

foundation for gantry crane 20 

sub-total production halls 

7 7,400 

8 3,500 

9 200 

10 lurnpsurn 

11 lurnpsurn 

12 1,350 

13 6,900 

14 lurnpsurn 

rn2 

rn2 

m 

m2 

rn2 

sub-total outdoor w:>rks 

15 see chapter 5 

concrete roads 

laterite roads 

railroad 

extension stormwater drainage 

sewage and waste water 

disp:::>sal 

storage area for sheet coils 

storage area for pipes 

utility supply 

company housing 

7 .20 -

3.60 -

25 95 

lurnpsum -

lurnpsurn -

5 -

2 -

lumps um 

see chapter 5 

local 

us $ 

264,000 

80,000 

352,650 

279,000 

308,000 

5,600 

1,289,250 

53,280 

12,600 

5,000 

10,000 

20,000 

6,750 

13,800 

6,000 

127,430 

506,000 

Cost 

foreign 

us $ 

611,260 

611,260 

19,000 

19,000 



SECTION 2 
I 

EBE 

stment cost: civil engineering ~rks 

} 

ALTERNATIVE II US $ 1.- = K 7.75 = Il~ 2.40 

Unit Cost Cost 

local foreign local foreign total 

us $ us $ us $ us $ us $ 

~i halls 1100 - 264,000 - 264,000 

tads 200 - 80,000 - 80,000 

ls 30 52 352,650 611,260 963,910 

30 - 279,000 - 279,000 

~ipnent 220 - 308,000 - 308,000 

~Y crane 20 - 5,6rO - 5,600 

- - 1,289,250 611,260 1,900,510 

7.20 - 53,280 - 53,280 

3.60 - 12,600 - 12,600 

25 95 5,000 19,000 24,000 

• dr r• i r:.:0ge lumps um - 10,000 - 10,000 

~er lumps um - 20,000 - 20,000 

~t coils 5 - 6,750 - 6,750 

>es 2 - 13,800 - 13,800 

lumps um 6,000 - 6,000 

- ·- 127,430 19,000 146,430 

see chapter 5 506,000 - 506,000 

' ' 

' ' 

' ' ' 

' ' ' 
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Schedule 6 - 5/2 - Sumnary sheet - investment cost: civil engineering works 

ESTIMATE OF INVES'IMENI' ca>'!' 

CIVIL EN;~ IDRKS 

stl+fARY SHEEI' 

IOCATIOO: YWAMA PIAm' ALTERNATIVE II 

Item description Cost 
local foreign 
US$ US$ 

Site Preparation + Developoont 184,000 130,000 

Masonry Buildings *) 597/200 38,000 

Production Halls *) 1,289,250 611,260 

outdoor Works 127,430 19,000 

canpany Housing *) 506,000 

Contingencies approx. 2.5% 66,120 21,740 

Total Civil W:>rks 2,770,000 820,000 

*) the costs include furniture and airconditioning equipnent 

(which should be replaced after 5 years) as follows: 

local 
US$ 

40,000 

foreign 
US$ 

38,000 

total 
US$ 

314,000 

635,200 

1,900,510 

146,430 

506,000 

87,860 

3,590,000 

t-otal 
'B$ 
~--

78,000 
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Schedule 6 - 6/2 - Estimate of production cost: civil engineering works 

FS'fIMATE OF PRODUCTION COST 

CIVIL ENG!NEERill; VDRKS - MAINI'ENANCE 

l.OC.ATION: YWAMA PLANT ALTERNATIVE II 

No. Item description Value of ~rks 

local foreign total 

US$ US$ US$ 

1 Site Preparation + 184,000 130,000 314,000 
Developnent 

2 Masonry Buildings 597,200 38,000 635,200 

3 Production Halls 1,289,250 611,260 1,900,510 

4 Outdoor ~rks 127,430 19,000 146,430 

5 Company Housing 506,000 506,000 

6 Contingencies 66,120 21,740 87,860 

Totals for Alter-
native II 2,770,000 820,000 3,590,000 

*) materials only, ~rk done by plant personnel 

**) maintenance cost born by rent paid by tennants 

Annual r.faintenance 

local foreign 

% US$/y % us~ 

4% 7,400 2% 2,~ 

2% 12,000*) 4% l,! 

1% 12,900*) 1% 6,: 

3% 3,800*) 1% 

- "*) 

1% 700*) 4% 

(1.3%) 36,800 (1.4%) 11,: 



SECTION 2 EBE 

It: civil engineering \>.Qrks 

:AL'I'Effi.TATIVE II 

ks Annual Maintenance 

n total local foreign total 

US$ % US$/y % US$/y US$/y 

0 314,000 4% 7,400 2% 2,600 10,000 

0 635,200 2% 12,000*) 4% 1,500*) 13,500 

0 1,900,510 1% 12,900*) 1% 6,100*) 19,000 

0 146,430 3% 3,800*) 1% 200*) 4,000 

506,000 - - **) - - - **) 

0 87,860 1% 700*) 4% 900*) 1,600 

p 3,590,000 (l.3%) 36,800 (1.4%) 11,300 48,100 

nnel 

nnants 

' 

' 

' ' ' 

' ' ' 
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Annex 

General survey plan welded steel 

Welded st~el pipe plant layout 

Welded steel pipe plant layout 

Welded steel pipe plant, detailed 
Welded steel pipe plant, detailed 

Schematic representation of pipe 

Crane List - Alternative I. 

Crane List - Alternative II. 

Block diagram water system 

Block diagram water system 

pipe plant 

- Alternative 

- Alternative 

- Alternative 

- Alternative 

forming mill 

- Alternative 

- Alternative 
Block diagram compressed air system - Alternative 

Block diagram compressed air system - Alternative 

Block diagram fuel gas system - Alternative 
Block diagram fuel gas system - Alternative 

eee 
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I. 
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I. 

II. 
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EBE CRANE LIST: Pipe Weldin~ Plant 6" - 12" 

~ 
Main Holst Auxiliary Hoist 

i ~ IDcatioo Height a[l)rox. approx. 

! 
Crane <apa- Lifting speed cap. Lift'~ Speed 

OU Ly Span Runway city Heiqht Height 
nm nm ... nm m/min • t nm m/min. 

It>. 
... 

Raw Material 46. 1 rail Coil Storage 15.000 track 15 6.000 10/1 - - -
46 •• 1 Slittinq Line 12.000 6.000 10 4.500 6/0.6 - - -Service Crane 

46. 1 ProductiCl'l r.ine 12.000 6.000 10 5.000 6/0.6 - - -6" - 12" 

46.~ 
Finishing 1 , i n0 
Storage I Cerrenta- 12.000 6.000 5 s.ooo 6/0.6 - - -46. ~ 2 tion 6" - 12" 

46.f 1 Finishinq J,ine 12.000 6.000 s 5.000 6/0.6 - - -Bituminization 

46. ~ 1 \b:"kshop I Spare 12.000 6.000 5 4.500 5/0.S - - -Part Storage 

1 Open-Air Storage Floor- 5 4.500 - - - - - -Finished Product operated 

Travel Speed 
approx. 

Crane Trolley 

m/m.in. m/min. 

120/60 30 

60/6 25 

120/60 30 

120/60 25 

120/60 25 

40/4 15 

Diesel- -Dlgine 

Special 

~e 

Gantry Crane 
f.t>torized AWivel 
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EBE CRANE LIST: Pipe Weldinq Plant 1/2" - 12" 

-tJ 

f 
Main Hoist Auxiliary Hoist 

~ !£>Cati en Span Heiqht . , .. a~. 

~ Duty Crane Capa- Lifting b"peecl Cal?· Lift'q ~ 
Rlmway city Heiqht Heiqht 

It>. nm nm t rrm mlmin. t nm m/min. 

Raw Material rail 71.1 1 15.000 . track 15 6.000 10/1 - - -Coil Storaqe 

71.~ 1 Slitting Line 12.000 6.000 10 4.500 6/0.6 - - -Service Crane 

71.3 1 
Producticn Line 12.000 6.000 10 5.000 6/0.6 - - -611 

- 12" 

71.4 1 Producticn Line 12.000 6.000 5 4.500 6/0.6 - - -1/2" - 4" 

71.5 1 Finishin<T Line 12.000 6.000 1/2" - 4" 5 5.000 6/0.6 - - -

71.6 1 Pickling Line 10.000 5.000 Bundle Transport 5 4.500 5/0.5 - - -
71. 7 2 

Finishing Line 
12.000 6.000 s 5.000 6/0.6 - - -Stora~t:Cenentatioo 71.8 6" - 2 

Finishinq Line 
71.9 1 Bituninization 12.000 6.000 5 s.ooo 6/0.6 - - -

6" - 12" 

71.1 ~ 1 W'.>rk~1/ 12.000 6.000 5 4.500 5/0.5 - - -Spare Part Storaqe 

1 ()pm-Air Storaqes floor- 5 4.500 - - - - - -Finished Product q>erated 

Travel Speed 
aDl'.'l!'Y'nr • 

Crane Trolley 

m/min. rn/min. 

120/60 30 

60/6 25 
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Introduction 

In order to calculate the overhead costs for producing 
welded steel pipe from imported coils the plant and 

operations has been divided into individual cost centers. 

The production cost centers comprise the following units: 

Alternative I 

Slitting line 

Large diameter pipe production line 

Coating and lining lines 

Alternative II 

Slitting line 

Large and small diamter pipe production lines 
Coating and lining lines 

Due to the social system prevailing in the country the 
costs for such social service items as 

employee transport, canteen, employee, 

included in the study as investment costs. 

health service, 
etc. have been 

The same is true for plant management costs including 

administration and production workshops. The maintenance, 
upkeep and utility costs for these items are listed 

separately under administration overhead costs. 

Costs for material stores, spares, tools, etc. are also 

included under investment overhead costs. 

For Alternative I the factory and administrative overhead 

costs are shown in tables 7 /1/1, 7 /2/1 anc 7 /3/1 

respectively and for Alternative II tables 7/1/2, 7/2/2 and 

7/3/2. 
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SECTION 1 

Table 7/1/l Distribution of Manrower Costs Alternative I 

Department Unit General Deputy Assist. Head of Foreman Assist. Branch Firs1 
Manager G.M. Factory Division Foreman Clerk Operi 

Manager 

Salary cost us $/y 2,580 2,124 1,740 1164 984 852 768 f)j 

per person 

Admini-
stration 
Number of 
persons No. 1 1 2 9 5 
Subtotal: 
salary cost us $/y 2,580 2,124 3,480 10,476 3,840 

General 
Factory Ser-
vices 
Number of 
persons No. 1 2 5 12 4 1 50 
Subtotal: 
salary cost us $/y - 2,124 3,480 5,820 11,808 3,408 768 32,41 

Slitting 
Number of 
persons No. 1 1 
Subtotal: 
salary cost us $/y - 984 648 

Pipe Making 
Number of 
persons No. 2 4 7 
Subtotal: 
salary cost us $/y - 2,328 3,936 4,5 

Coating/Lin-
ing 
Number of 
persons No. 6 15 
Subtotal: 
salary cost us $/y - 5,904 9,1 

I 

'lbtals 
Number of 
persons No. 1 2 4 16 23 4 6 73 
'lbtal: 
salary cost us $/y 2,580 4,248 6,960 18,624 22,632 3,408 4,608 47, 



ESE 

SECTION 2 

Alternative I 

Head of Foreman Assist. Branch First Upper Second Lawer Helper Total 
Division Foreman Clerk Operator Division Operator Division 

Clerk Clerk 

1164 984 852 768 648 576 516 420 336 -

9 - - 5 - 12 - 7 4 41 

10,476 - - 3,840 - 6,912 - 2,940 1,344 33,696 

5 12 4 1 50 3 12 - 45 135 

5,820 11,808 3,408 768 32,400 1,728 6,192 - 15,120 82,848 

- 1 - - 1 - - - 3 5 

- 984 - - 648 - - - 1,008 2.640 

2 4 - - 7 - 3 - 15 31 

2,328 3,936 - - 4,536 - 1,548 - 5,040 17,388 

- 6 - - 15 - 12 - 27 60 

- 5,904 - - 9,720 - 6,192 - 9,072 30,888 

16 23 4 6 73 15 27 7 94 272 

18,624 22,632 3,408 4,608 47,304 8,640 13,932 2,940 31,584 167,460 

' 

' 
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Table 7/2/l 

Factory Overheads 

Salaries and Wages (incl. 

benefits and social security) 

of manpower and employees 

not directly involved in 

production 

Auxiliary materials 

Factory supplies 

Utilities 

Repair and maintenance 
(contractual) 

Effluent disposal 

Total US $/year 

EBE 

Alternative I 

us $ I year 

82,848 

2,007,800 

485,900 

35,000 

none 

no fees 

2,611,548,--
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Table 7/3/l 

Administration Overheads 

Wages and salaries (incl. 
benefits and social security) 

Off ice supplies 

Utilities 

Telecommunication 

Engineering costs (contractual) 

Rents 

Insurances (property) 

Taxes (property) 

Total US $/year 

eee 

Alternative I 

US $ I year 

33,696 

7,000 

1,600 

10,000 

none 

none 

not considered 

not considered 

52,296,--
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SECTION 1 

Table 7/1/2 Distribution of Manp:>wer Costs Alternative II 

Department Unit General Deputy Assist. Head of Foreman Assist. Branch First 
Manager G.M. Factory Division Foreman Clerk Operata 

Ma.."'lager 

Salary cost us $/y 2,580 2,124 1,740 1,164 984 852 768 648 
per person 

Admini-
stration 
Number of 
persons No. 1 1 2 9 5 
Subtotal: 
salary cost us $/y 2,580 2,124 3,480 10,476 3,840 

General 
Factory Ser-
vices 
Number of 
persons No. 1 2 5 12 4 1 62 
Subtotal: 
salary cost us $/y - 2,124 3,480 5,820 11,808 3,408 768 40,176 

Slitting 
Number of 
persons Ne>. 1 1 
Subtotal: 
salary cost us $/y - 984 648 

Pipe Making 
Number of 
persons No. 2 6 19 
Subtotal: 
salary cost us $/y - 2,328 5,904 12,312 

Coating/Lin-
ing/Galvan. 
Number of 
persons No. 9 18 
Subtotal: 
salary cost us $/y - 8,856 11,664 

Totals 
Number of 
persons No. 1 2 4 16 28 4 6 100 
Total: 
salary cost us $/y 2,580 4,248 6,960 18,624 27,552 3,408 4,608 64,800 



ESE 

SECTION 2 

Alternative II 

Head of Foreman Assist. Branch First Upper Second Lower Helper 'lbtal 
Division Foreman Clerk Operator Division Operator Division 

Clerk Clerk 

1,164 984 852 768 648 576 516 420 336 -

9 - - 5 - 12 - 7 4 41 

10,476 - - 3,840 - 6,912 - 2,940 1,344 33,696 

5 12 4 1 62 3 13 - 61 164 

5,820 11,808 3,408 768 40,176 1,728 6,708 - 20,490 96,516 

- 1 - - 1 - - - 3 5 

- 984 - - 648 - - - 1,008 2,640 

2 6 - - 19 - 11 - 30 68 

2,328 5,904 - - 12,3:.2 - 5,676 - 10,080 36,300 

- 9 - - 18 - 15 - 36 78 

- 8,856 - - 11,664 - 7,740 - 12,096 40,356 

16 28 4 6 100 15 39 7 134 356 

18,624 27,552 3,408 4,608 64,800 8,640 20,124 2,940 45,024 209,508 

' 

' 

' 

' 

' ' 

-
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Table 7/2/2 

Factory Overheads 

Salaries and Wages (incl. 
benefits and social security) 

of manpower and employees not 
directly involved in 
production 

Auxiliary materials 

Factory supplies 

Utilities 

Repair and maintenance 
(contractual) 

Effluent disposal 

Total US $/year 

ese 

Alternative II 

us $ I year 

96,516 

2,945,800 

767,000 

64,000 

none 

no fees 

3,873,316 
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Table 7/3/2 

Administrative Overheads 

Wages and salaries !incl. 
benefits and social security 

Off ice supplies 

Utilities 

Telecommunication 

Engineering costs (contractual) 

Rents 

Insurances (property) 

Taxes (property) 

Total us $/year 

EBE 

Alternative II 

us $ I year 

33,696 

7,000 

2,000 

10,000 

none 

none 

not considered 

not considered 

52,696 
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It is to be assumed that from the very inception of a 

project having the magnitude and importance to the national 

economy as the welded steel pipe plant that the Government 

would form its own project team to liaise with and assist 

the general contractor with the design and detailed 

engineering of the plant. Their activities and major 

contributions would be mainly concerned with the local and 

site related conditions and activities. 

Although such work is important to the project the Study 

does not take into consideration t!·e manpower requirements 

or expenditures for this work. The reason for this decision 

is that it is also entirely possible that the Government 

will decide not to form such a team. 

Manpower requirementd, pre-production phase 

The section of this chapter entitled "manpower requirement 

- operational phase" lists the managerial staff positions 

together with those of the key ~upervisiors and foremen. It 

also states when these individ1• shoul-:! be assigned to or 

recruited for the project. 

The following is the estimated starting dates for the 

different staff positions during the pre-production phase. 

Technical 

General Manager 6 months prior to 

start up 

~eputy General Manger 22 II II II 

Assistant Factory Managt:?r, 
Production 18 II II II 

Assistant Factory Manager, 
Maintenance 14 II II II 

Head of Welding Division 8 II " II 

Head of Finishing Division 6 II II II 

Head of Quality Control Division 2 ,. " II 
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Head of Mechanical Division, 
Maintenance 

Head of Electrical Division, 
Maintenance 

Head of Planning Division 
Foremen, all disciplines 

Alternative I (25) 

Alternativ~ II (28) 
Equipment operators 

Alternative I (16) 

Alternative II (19) 

Commercial 

Deputy General Manger, Planning 

Assistant Planning Manager, 
Financial 

Assistant Planning Manger, 
Administration 

Head of Accounts 

Head of Procurement 

Head of Administration 

8 months prior to 
startup 

10 

2 

1 

1 

1 

1 

6 

6 

6 

6 

6 

6 

" 

" 

" 

" 

" 

" 

months 

startup 

II 

" 
" 
" 
" 

" " 

" " 

" " 
II " 

" " 
n " 

prior to 

II II 

" II 

II " 
n n 

n n 

Table 8.3 Pre-operational 

No. of 
salary costs 

Salar.y/ Man- Total 

Wage catagory Workers 
mo. months salary 
US$ costs (US$) 

General Manager 1 215 6 1,290 
Deputy G.M. 2 177 28 4,956 
Assistant Factory 4 
Manager 

145 44 6,380 

Head of Division 9 97 54 5,238 
Foreman: 
Alternative I 25 
Alternative II 28 

82 25 2,050 
82 28 2,296 

Operator: 
Alternative I 16 
Alternative II 19 

54 16 864 
54 19 1,026 

Total cost Alterr.ative I 20,778 
Total cost Alternative II 21,186 

EBE 
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Manpower requirements - operational phase 

Table 8-1 is the detailed manpower manning table applicable 

to the manning requirements for 

during the operational phase of 

plant, Alternative I. 

operating and managing 

the welded steel pipe 

It also gives title designations for the various job 

categories and duties as well as the reporting chain of 

command. 

The numbers of operational and management personnel shown 

are in accordance to the established production programme 

and operating capacity as set out in the study. This is 

based upon the presumption that inaividual plant units will 

have different operating scheduleE and therefore manned 

either on a l, 2 or 3 shift basis. In general, it can be 

assum~d that the managerial, administrative and commercial 

activities are conce~trated on a 1 shift basis where the 
operational and 3upervisory duties are spread over a 2 or 3 

shift basis. 

The study findings indicate that there is a ready number of 

qualified personnel available who are capable of being 

trained to successfully manage, supervise and operate the 

plant. 

Of major importance are the managerial and supervisory 

positions which have to be filled. A primary source of such 

personnel, especially technical, could be the Ywama steel 

mill. In over 20 years of operation a cadre of technically 
qualified managers and supervisors have gained invaluable 

on-the-job-training (OJT) and hands-on experience in the 

steel industry. 
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Since the steel mill is government owned as would be the 

pipe plant there should be no undue difficulty in trans

ferring personnel from the mill to the plant. In fact, due 
to the rather limited promotional postings within the 

Burmese steel industry such a transfer programme would 

enable a considerable number of capable but somewhat junior 

individuals to move up and take on more senior positions 
and thus responsibilities in the new pipe plant. 

The managerial and supervisory personnel selected for these 

new assignments should be transferred over to the pipe 

project in sufficient time to enable them to participate as 

early as possible in the detailed engineering and 

construction phase relative to their particular discipline 
or speciality. 

Phased plant secondment and recruitment 

The following are the technical personnel and their 

approximate starting dates for staffing the managerial and 
supervisory positions: 

General Manager 

The GM will have overall control of all aspects of the pipe 
plant; technical and administrative. As such he must take 

up his duties well before start-up to ensure that all of 
his organization systems are set up and can come into 
operation in parrallel with commissioning 

operation. It is not necessary that he 

involved with plant design as is the DGMP. 

and consequent 
should be as 

The GM should have a degree in engineering or business 
administration and have had at least 10 years professional 

experience in management at a senior level in large scale 
industry. 
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Deputy General Manager, Production 

Since the DGMP will ultimately have total technical 
responsibility for all aspects of the plant and its 

operations it is necessary that he should be familar with 

the plant in its entirity. It is therefore imperative that 
he be seconded to the project during the design phase. 

The DGMP should have a degree in engineering or related 
science. He should also have a minimum of 10 years 

professional experience with at least 3 years in management 
and planning. 

Assistant Factory Manager, Production 

The AFMP is directly responsible for plant production and 

production related functions. For this reason he should be 

assigned to the project team early in the design phase to 

ensure he has an in-depth knowledge of the design and 

equipment capacities, plant layout, utilities and related 

infrastructures as well as the overall operating 
philosophy. 

The AFMP should have a degree in engineering or related 

science. He should have a minimum of 5 years professional 

experi?nce ana preferably some in management and planning. 

Assistant Factory Manager, Maintenance 

The AFMM will require an intimate knowledge of the plant's 
equipment and utilities. 

It would therefore be advantageous to have him assigned to 

the project team when the equipment specifications and 
spare parts lists are being drawn-up. Under no 

circumstances should he be assigned to the project later 

than the start of installing the first utilities at site. 
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The AFMM should have a degree in either mechanical or 

electrical engineering. It would also be advantageous if he 

had completed a craft or training programme sometime in his 

career. He should also have a minimum of 5 years practical 

experience and preferably some in management and planning. 

Head of Welding Division 

The HWD should be available from the start of receipt of 
the welding machines (s) at site. He should closely monitor 

the equipment installation and assist in the actual start
up and commissioning work. 

Head of Fini3hing Division 

The HFD shC'..ild be on the job from the start of receipt of 

the finishing equipment at site. He should monitor the 
equipment installation and assist in the actual start-up 
and commissioning work. 

Head of Quality Control Division 

The HQCD should be employed on the project shortly prior to 
the plant start-up and commissioning work. 

These division heads should have university degrees in 

engineering or related sciences. They should also have a 

minimum of 1 year practical experience in industry: 
preferably in a line position. 

Head of Mechanical Division, Maintenance 

The HMD should be available from the beginning of 
mechanical installation. 
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He should have a degree in mechanical engineering and at 

least l year indust:-ial experience preferably in a line 

position. It would be advantageous if he had also completed 
a craft or trade course, such as welding. 

Head of Electrical Division, Maintenance 

The HED should be available from the beginning of 
electrical installation. 

He should have a degree in electrical engineering and at 
least 1 year industrial experience preferably in a line 

position. It would be advantageous if he had also completed 

a crafts or trade course or gained other practical 
experience in instruments and controls. 

Head of Planning Division 

The HPD would join the plant staff during the later phases 

of construction. His duties would be to establish and 

implement, together with other senior members of the staff, 

the operational, production, hiring and procurements plans 
and procedures. 

He should have a degree in engineering or 

r~lated sciences and a minimum of 1 year 

experience. This experience should preferably 
related to planning or control functions. 

one of the 

industrial 

have been 

In lieu of the engineering or science degree qualification 
Heads of Divisions may have a diploma from the Government 

Technical Institute (G.T.I. diploma) together with at least 
5 years relevant industrial experience. 
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Foremen (Technician Grade 10) 

All foremen, 

members and 
operations and 

be present 
commissioning work. 

EBE 

maintenance, should be staff 
during plant start-up and 

Foremen should possess a diploma from the Government 

Technical Institute (G.T.I. Diploma) together with at least 

1 year practical industrial experience. As far as possible 

their position in the plant should reflect their past 
experience. 

In lieu of the G.T.I. diploma foremen may possess a 

certificate from a Technical High School (T.H.S. 
Certificate) providing they also have a minimum of 5 years 
practical industrial experience. 

Technicians (Machine operators and maintenance personnel) 

Machine and equipment operators and maintenance personnel 

should be employed shortly before start-up to enable them 

to obtain orientation and preliminary OJT during the 
commissioning period. 

Assistant plant foremen have the Technician Grade 8 with 

the 1st equipment operator classified as Grade 6 and 2nd 
operator as Grade 4. 

Maintenance personnel would have the same clzssifications 
in accordance to their specific job responsibilities. 

Foreign experts 

To ensure smooth implementation and on-going production of 

high quality pipe products it is imperative that a team of 

highly qualified and experienced pipe plant personnel 
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supervise the initial production phase and at the same time 

conduct an intensive OJT programme for the local work 
force. 

The technical experts envisaged for this work would each 

have one or more indigenous counterparts who would 
ultimately take over the work in their own accord. 

It is envisaged that the following foreign experts will be 

required beginning with the start-up and commissioning 
phase. 

Two (2) Welding Division Specialists 

It is the duty of these specialists to ensure the 

indigenous Head of Welding Division, :his assistant and at 

least 4 foremen are trained to correctly operate all the 

equipment and facilities as5ociated with the welding line. 

Their tour would be for approximately 3 months after 
commissioning for 

alternative II. 
alternative I and 

Two (2) Finishing Division Specialists 

5 months for 

The duties of these specialists is to train the Head of 
Finishing Division together with his assistant and 4 

foremen to be able to correctly use the finishing equipment 
and auxiliaries. 

The training programme and assignment tour would be for 
approximately 3 months after commissioning. 

Two (2) Quality Control Specialists 

The qauli ty control specialist will establish a programme 

of quality control norms, standards and implementation and 
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control and reporting procedures. At the same time he will 

act as training instructor for the Head of Quality Control 

Division, his assistant and 2 foremen. 

His assignment tour would be for approximately 6 months 

after commissioning. 

Three (3) Pipe Mill Maintenance Specialists 

2 Mechanical 

l Electrical-instrument 

It is the responsibility of these specialists to ensure 

proper maintenance is carried out on the plant until they 

can train at least 4 local personnel for each discipline. 

It would also be the res~onsibility of one of the 

mechanical 

colleague 

preventative 

schedules. 

specialists, with input from his electrical 

to establish and instigate plant-wide 

and on-going maintenance procedures and 

It will be the responsibility of all 3 specialists to 
ensure that their local trainees understand the importance 

of these procedures and schedules and that plant 

maintenance is regularly conducted in strict accordance to 

them. 

Their assignments would be for approximately 6 months after 

commissioning. 

Table 8-2 is the detailed manpower manning programme 

applicable for Alternative II. 

In both alternatives the managerial and 

personnel remains the same. 

supervisory 
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Additional foremen will be required however, for cperating 

the small diameter pipe welding machine and the pickling 

and galvanizing lines in Alternative II. 

The only additional foreign specialists required would be: 

Two (2) Pickling and Galvanizing Specialists 

It is their responsibility to train at least 4 foremen for 

operating these facilities. 

It is estimated that 3 month.:: will be required for the 

com~lete start-up and commissioning 

Alternative I and 1 welding line. 

programme for 

Since it is assumed that the installation supervisors would 

install the 2nd machine under Alterntive II the same 

foreign welding specialists would be used for instructing 

indigenous foremen in its use. This would be done by simply 

extending their tour by 2 months. 

Alternative I requires 

a foreign specialist input of 

at an average cost of 

US$ 10,000/man month 

Alternative II requires 

a foreign specialist input of 

at an average cot of 

US$ 10,000/man month 

45 man months 

450,000 US$ 

55 man months 

550,000 US$ 

If the project is implementated on a turn-key basis the 

above foreign experts servic~s should be included as part 

of the contract. 

If any other form of project implementation is conducted 

the services should be contracted for under a single 

"Technical Know-How" contract. 
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Training 

It is envisaged that all the technical managerial and 

supervisory personnel will require a brief theoretical 

introduction programme followed by intense OJT. 

Due to the qualifications set for the General Manager, 

Deputy General Manager and Assistant Factory Managers it is 

assumed that a 2 week orientation seminar should suffice. 

Where appli.:able this would then be followed up by having 

the individual closely monitor the installation of the 

equipment relating to his specific job responsibilities. 

The durations here are shown under the heading 

preproduction phase. 

Heads of Divisions and foremen would first be given a 1 

month theoretical introductory course in production and 

finishing of pipe. The divisional heads would then monitor 

the installation of their particular pices of equipment. 

This familarization and monitoring period would start from 

the time the equipment was received on site. 

The theoretical orientai:iC"·.-. programme for foremen would 

start approximately 1 lil:.">ntn prior 

commissioning. 

to start-up and 

With the exception of the General Manager and the Deputy 

General Manager all other managerial and supervisory 

personnel would participate in the start-up and 

commissioning programme. 

During the initial 3 months of operations the supervisors 

would be subjected to actual on-line responsibilities and 

work procedures. During this same period of time the indi

vidual equipment and machine operators would be trained. 
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Since no orientation or general training programme is 

required for the commercial positions most of these persons 
can be taken on the staff shortly before start-up. 

The following is a description of the main commercial and 
administrative positions. 

Deputy General Manager, Operational Planning 

The DGMOP is in charge of all the commercial, administra

tive and planning activities related to the plant and its 
operations. 

Since certain commercial activities will have to be 

transacted before the plan-c can go into operation, such as 

purchase of steel coils and other input materials. The 

DGMOP will have to be on staff at least 6 months prior to 
start-up. 

He should have a degree in either business administration, 
economics or related subjects and at least 10 years 

professional experience with at least 3 years in a senior 
managerial or planning position. 

Assistant Planning Manager, Financial 

The APMF reports directly to the Deputy General Manager, 

Operational Planning. His responsibilities include mar.~ging 

the activities of the accounting and book keeping 
departments, payrolls and employee benefits. 

He should possess a degree in business administration or 
economics with a major in accounting together with at 

least 5 years professional experience and preferably some 
in financial management and planning. 
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Since there will be a considerable amount of international 

procurement to be executed prior to plant start-up the APMF 
should be on staff 6 months before start-up. 

Assistant Planning Manager, Administration 

The APMA reports directly to the Deputy General Manager, 

Operational Planning. His responsibility include sale, 

procurement planning, plant administration and personnel. 

He should have a degree in business administration or 

related subject and at least 5 years commercial experience. 

Since procur~ment of various input materials has to be 

completed prior to start-up he should be on staff 6 months 

before start-up. Other wor·k to be don1=> during this period 

is setting up employee 

employment procedures, etc. 

Head of Accounts 

social affairs programmes, 

The HA works as the chief accountant directly under the 

Assistant Planning Manger, Finance. 

He should have a degree in business administration, with an 
emphasis in accounting and a minimum of 1 year professional 

experience. 

In lieu of the degree the HA could possess a diploma in 

accounting from a recognized commercial institute and have 
at least 5 years experience as an accountant or chief book 

ke~per. 

The HA should also be on staff 6 months prior to start-up. 
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Head of Procurement 

The HP is responsible for preparing and placing orders for 

local as well as international procu=ement. He will also be 

in charge of plant stores as well as expediting of stocks 
and mate1ials into the plant. 

He should have a degree in business administration or 

related with at least 1 years experience in procurement 
planning. 

The HP should be o~ staff 6 months prior to start-up. 

Head of Administration 

The HA is responsible for all 
activities not specif ic~lly 
department head. 

the general administrative 

assigned under another 

His qualifications are a business or management degree with 

a minimum of 1 year commercial or managerial experience. 

The HA should be on staff 6 months prior to start-up. 

Head of Personnel 

The HP is responsible for recrui tin') and hiring personnel 
and administering employee social affairs and benefits. 

He should have a college degree with at least 1 year 
personnel or social benefits experience. 

The HP should be on staff 6 months prior to start-up for 
employee recruitments. 



II 

- VIII. l'i - EBE 

In lieu of the degree requirements for the Hea~ of 

Procurement, Head of Administration and Head of Personnel 

candidates for these positions may also possess a diploma 

or certificate from a recognized commercial institute and 

have at least 5 years professional experience. 

Head of Sales 

The HS is responsible for ensuring finished product sales, 

timely deliveries, customer relations and production 

programme planning. 

He should have a technical degree to be able to assist the 

customers in product selections and applications and at 

least 1 year professional experience. 

In lieu of the technical degree the HS may have a diploma 

from the Government Technical Institute, (G. T. I. diploma) 

together with 5 years relevant ind us trial and commercial 

experience. 

He should be on staff shortly prior to start-up. 

Administrative Assistants and Clerks 

The various administrative assistants and clerks would be 

given the classifications Branch Clerk grade 7, Upper 

Division Clerk, grade 6 and Lower Division Clerk, grade 4 

depending on their specific job responsibilities. 
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SECTION 1 

Schedule 8-1/1 Manning Table - labour 

MANNING TABLE - TOCHNICAL 
ALTERNATIVE I Wage catagories (no. of v.urkers) 

Function Deputy Assist. Head Assist Branch First Se 
G.M. Factory of Foreman Foreman Clerk Opera- Op 

Manager Di vi- tor ta 
Shift sion 

Production management I 1 1 1 1 1 
II 

III 

~.a.aintenance management I 1 1 
II 

III 

Planning I 1 1 
II 

III 

Slitting line I 1 1 
II 

III 

Welding line I 1 1 2 
II 1 2 

III 

Finishing line I 1 1 1 
II 1 1 

EI 1 

Surface coating line I 2 5 
II 2 5 

III 2 5 

Quality control I 1 1 2 
II 1 

III 1 

Utilities & trans-
p:>rtation I 1 10 

II 1 8 
III 8 

Maintenance I 2 4 2 12 
II 2 6 

III 2 2 

Total Labour 1 2 7 23 4 1 73 2' 

Note: A11 wage catagories considered to be for local W'.)rkers 



ESE 

l SECTION 2 

atagories (no. of workers) 
-Heaa Assist Branch First Second Upper ~1er Helper Total 

of Foreman Foreman Clerk Opera- Opera- Di vi- Di vi-
Di vi- tor tor sion sion 
sion Clerk Clerk 

1 1 1 1 6 

1 1 3 

1 1 2 

l 1 3 5 

1 1 2 4 8 
1 2 4 7 

l 1 1 1 3 7 
1 1 1 2 5 

1 1 2 4 

2 5 4 9 20 
2 5 4 9 20 
2 5 4 9 20 

1 1 2 2 6 
1 2 3 
1 1 2 

1 10 5 10 26 
1 8 4 10 23 

8 3 6 17 

2 4 2 12 1 8 29 
2 6 4 12 
2 2 2 6 

7 2~ 4 1 73 27 3 90 231 

local W-:>rkers 

I ' 

' 
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SECTION 1 

Schedule 8-1/2 Manning Table - labour 

MANNING TABLE - TEOiNICAL 
ALTERtJATIVE II Wage catagories (no. of oorkers) 

Function D=puty Assist. Head Assist Branch First Se 
G.M. Factory of Foreman Foreman Clerk Opera- Op 

Manager Di vi- tor to 
Shift sion 

Production management I 1 1 1 1 1 
II 

III 

Maintenance management I 1 1 
II 

III 

Planning I 1 1 
II 

III 

Slitting line I 1 1 
II 

III 

Welding line I 1 2 4 
II 2 4 

III 

Finishing line I 1 1 4 
II 1 4 

III 3 

Surface coating line I ~ 6 
II 3 6 

III :1 6 

Quality control I 1 l 3 -
II 2 

III 1 

Utilities & trans-
p::>rtation I 1 iS 

II 1 12 
III 9 

Maintenance I 2 4 2 12 
II ~ 6 

III ..., " L '-

Total Labour 1 2 7 28 4 l 100 35 

Note: All wage catagories consi.Jered to be for local workers 
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SECTION 2 

atagories (no. of workers) 

Head Assist Branch First Second Upper Lower Helper Total 
of Foreman Foreman Clerk Opera- Opera- Di vi- Di vi-
Di vi- tor tor sion sion 
sion Clerk Clerk 

1 1 1 1 6 -'-

1 1 3 

1 1 2 

1 1 3 5 

1 2 4 8 15 
2 4 8 14 

1 1 4 4 5 15 
1 4 4 5 14 

3 3 4 10 

3 6 5 12 26 
3 6 5 12 26 
3 6 5 12 26 

1 1 3 4 9 
2 3 5 
1 1 2 

1 15 5 14 35 
1 12 4 11 28 

9 4 9 22 

2 4 2 12 1 11 32 
2 6 6 14 
2 2 2 6 

... 
7 28 4 1 100 39 3 130 315 

local VK>rkers 
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SECTION 1 
Schedule 8-2/1 Estimate of production costs: wages 

ESTIMATE OF PRODUcrION COSTS - WAGES 
ALTERNATIVE I Wage catagories (no. of workers) 

Function General Deputy Assist. Head Assist Branch First u 
Manager G.M. Factory of Foreman Foreman Clerk Opera- D 

Manager Di vi- tor s 
sion c: 

Administration 1 1 2 4 2 
management 

Production management 1 1 1 1 1 

Maintenance management 1 1 

Planning 1 1 

Slitting line 1 1 

Welding line 1 2 4 

Finishing line 1 2 3 

Surface coating line 6 15 

Quality control 1 1 4 

Utilities and trans- 2 26 
p::>rtation 

Maintenance 2 8 2 20 

Book-keeping 1 1 

Purchasing 1 

Sales 1 

Off ice administration 1 1 

Personnel 1 1 

Total workers 1 2 4 16 23 4 6 73 

Basic salary/rronth 174 142 116 74 59 49 46 35 
(US$} 

Allowances (incl. 17 15 13 12 14 14 11 13 . 
soc. security pay-
ment} (US$) 

Total amount/rronth 215 177 145 97 82 71 64 54 ' 
incl. additional 
amount (12.5%) (US$) 

Salary/yr (US$) 2580 2124 1740 1164 984 852 768 648 5 

Total salary costs/ 2580 4248 6960 18624 22632 3408 4608 47304 86· 
yr (US$) 

' 

' 

' 

' 
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SECTION 2 
!wages 

ratagories (no. of workers} 

Head Assist Branch First Upper Second LJ:Jwer Helper Total 
of Foreman Foreman Clerk Opera- Di vi- Opera- Di vi-
Di vi- tor sion tor sion 
sion Clerk Clerk 

4 2 2 12 

1 1 1 1 6 

1 1 3 

1 1 .... 
L. 

1 1 3 5 

1 2 4 8 15 

1 2 3 3 7 16 

6 15 12 27 60 

1 1 4 5 11 

2 26 12 26 66 

2 8 2 20 1 14 47 

1 1 2 4 

1 1 2 

1 1 2 4 

1 1 3 5 1 11 

1 1 3 2 1 8 

16 23 4 6 73 15 27 7 94 272 

74 59 49 46 35 32 25 21 14 

12 14 14 11 13 11 13 10 11 

97 82 71 64 54 48 43 35 28 

1164 984 852 768 648 576 516 420 336 

8624 22632 3408 4608 47304 8640 13932 2940 31584 167,460 

' 
' 

' ' 

' ' 

' ' 

' ' 

' ' 

' ' 
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SECTION 1 
Schedule 8-2/2 Estimate of production costs: wages 

ESTIMATE OF PRODucrION COSTS - WAGE'S 
ALTERNATIVE II Wage catagories (no. of workers) 

Function General Deputy Assist. Head Assist Branch First Uppe 
Manager G.M. Factory of Foreman Foreman Clerk Opera- Di vi 

Manager Di vi- tor sion 
sion Cler 

Administration 1 1 2 4 2 2 
management 

Production management 1 1 1 1 1 1 

Maintenance management 1 1 1 

Planning 1 1 

Slitting line 1 1 

Welding line 1 4 8 

Finishing line 1 2 11 

Surface coating line 9 18 

Quality control 1 1 6 

Utilities and trans- 2 36 
portation 

Maintenance 2 8 2 20 1 

Book-keeping 1 1 2 

Purchase 1 1 

Sales 1 1 

Off ice administration 1 1 3 

P·2rsonnel 1 1 3 

Total workers 1 2 4 16 28 4 6 100 15 

Basic salary/month 174 142 116 74 59 49 46 35 32 
(US$) 

Allowances (incl. 17 15 13 12 14 14 11 13 11 
soc. security pay-
rnent) (US$) 

Total amount/rronth 215 177 145 97 82 71 64 54 48 
incl. additional 
amount (12.5%) (US$) 

Salary/yr (US$) 2580 2124 1740 1164 984 852 768 648 576 

Total salary costs/ 2580 4248 6960 18624 27552 3408 4608 64800 8640 
yr (US$) 

' 

' 

' ' 

' ' 

' ' ' ' 

' ' ' ' 
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SECTION 2 
. wages . 

catagories (no. of workers) 
.. Head Assist Branch First Upper Second Lower Helper Total ~· 
ry of Foreman Foreman Clerk Opera- Di vi- Opera- Di vi-
~r Di vi- tor sion tor sion 

sion Clerk Clerk 

4 2 2 12 

1 1 1 1 6 

1 1 3 

1 l 2 

1 1 3 5 

1 4 8 16 29 

1 2 11 11 14 39 

9 18 15 36 78 

1 1 6 8 16 

2 36 13 34 85 

2 8 2 20 1 19 52 

l 1 2 4 

1 1 2 

1 1 2 4 

1 1 3 5 1 11 

1 1 3 2 1 8 

16 28 4 6 100 15 39 7 134 356 

74 59 49 46 35 32 25 21 14 

12 14 14 11 13 11 13 10 11 

97 82 71 64 54 48 43 35 28 

1164 984 852 768 648 576 516 420 336 

18624 27552 3408 4608 64800 8640 20124 2940 45024 209,508 

' 

' 

' 

' 

' 

' 
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SECTION 1 
Schedule 8-3 Manning Table - Staff 

Department Administration 

Alternative I & II Wage catagories (No. of workers) 

Function General Deputy Assistant Head Branch Upper LJ 
Manager G.M. Factory of Clerk Di vi- D 

Comm. Manager Di vi- sion s 
sion Clerk c 

Administration management 1 1 2 4 2 2 

Book-keeping 1 1 2 

Purchase 1 1 

Sales 1 1 

Off ice administration 1 1 3 ' 

Personnel 1 1 3 

Total Staff 1 1 2 9 5 12 

Note 1: All wage catagories considered 
to be for lcx::al workers 

Note 2: All personnel work on the day shift 

' 

' ' 

' ' 

-
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SECTION 2 

No. of workers) 

Assistant Head Branch Upper IDwer Helper Total 
Factory of Clerk Di vi- Di vi-
Manager Di vi- sion sion 

sion Clerk Clerk 
-2 4 2 2 12 

1 1 2 4 

1 1 2 

1 1 2 4 

1 1 3 5 1 11 

1 1 3 2 1 8 

2 9 5 12 7 4 41 

' 

' 

' 

' ' 

' ' 

' ' 

' ' 

' ' ' 

' ' ' 
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Annex 

Organization chart 

Organization chart 

Alternative I 

Alternative II 

EBE 
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Project Schedule 

As part of this chapter a project schedule bar chart with 

work item number has been developed together with detailed 

activity lists relative to both alternatives. Due to the 

complexity of the project, complete network diagrams, for 

both alternatives were also corr.plet~d. 

A slight deviation to normal network layouts was made 

insofar as no actual starting date is 

schedule therefore simply indicates 
given. The time 

pending project 
activities and milestones as occurring so many days/months 
after project inception. 

The time-distance sequential print-out relationship used 

for computer controlled project scheduling has been 

sacrificed for convenience of presentation. Since the CPM 

pr in touts constitute such a vast amount of pr in tout 

material they have not been included in the Study, these 

are, however, available to the client upon request. 

In analysing the network activities in relation to 

du'.:'ations c:llocated for their completions it can be noted 

that although some activity durations appear rather short 

there is sufficient total float to complete the project as 

projected. Also, civil activities as shown do not take into 

consideration any delays that may be caused due to monsoon 

rains. It will be the responsibility of the construction 

manager to schedule the implementation of this work at the 

best time to avoid any such delays. 

Fron the establishment of projec~ implementation management 

to plant start-up and commissiong of the welded steel pipe 

plant requires a total project duration of 30 calendar 

months for alternative I and 31 months for alternative II. 
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As detailed in the chart there is a time duration of 11 

months from project inception to start of civil works. The 

work during this time includes appointing engineers, pre

paring specifications and naming of general contractor for 

project execution. 

Civil works for the various plant uni ts will commence in 

the 11th month and continue until the 25th month at which 

time the majority of the plant's equipment will also be 

installed. 

During basic engineering the possibility to realise certain 

civil works at an early stage must be investigated {company 

housing, administration, etc.). 

The various production uni ts will be commissioned and put 

into operations starting in the 26th month together with 

various infrastructural units. 

Alternative I will be ready for production starting in the 

30th month and alternative II starting in the 31st month. 

Cost estimates for project implementation 

The project implementation costs are pre-production costs 

which are to be capitalized and are broken down into their 

relevant components anc shown in Schedule 9, estimate of 

investment cost: project implementation. 
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SECTION 1 

Table 9/1 - Estimate of investment cost: project implementation 

ESTIMATE OF INVES'IMENT COST - PR:).JJ'.CI' r1PID1ENTATION 

ALTERNATIVE I 

No. Quan- Unit 

tity *) 

1 

la 

lb 

le 

ld 

2 

2a 

2b 

2c 

2d 

2e 

3 

15 m/m 

15 m/m 

100 m/m 

57.5 m/m 
200 nVm 

3a 1,800 m/m 

3b 35 m/m 

3c 

3d 

Item description 

~1anagement of project implementation 

Salaries and wages of managerial staff 

foreign experts in field 

foreign experts in home office 

Burmese management 

Rent and operation of offices, m::>tor cars, 
living quarters (comrany off ices and 
company housing) 

Travel and canmunication expenses 

Duties and taxes during implernentation period 

Sub total 1 

Detail engineering, tendering 

Salaries and wages of planning staff 
foreign experts 
Burmese personnel 

Rent and operation of offices, m::>tor cars, 
living quarters 

Travel and canmunication expenses 

Consultant fees: Know-how 

Site and laboratory tests 

Sub total 2 

Supervision, coordination of construction, 
installation and start-up 

Salaries and wages of site staff 
(incl.overheads) 

Foreign experts 

Rents (company offices and company housing) 
incl. cars 

Materials, supplies and utilities for start
up and commissioning 

Sub total 3 

Unit Cost 

local 

US$ 

1,000 

150 

150 

foreign 

US$ 

9,000 

7,000 

6,000 

local 

US$ 

15,( 

15,C 

15,( 

5,( 

50 ,( 

30,( 

20 ,( 

20 ,( 

included under chapter 'iTI 

150 

1,000 9,000 

- ' 

- ' 

70 ,( 

270 ,I 

35,C 

25,I 

10 ,I 

340 '~ 
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SECTION 2 
ct imple_rnentation 

tt'ATION 

*) m/m = man rronths 
-

Unit Cost Cost 

local foreign local foreign total 

GS$ US$ US$ US$ US$ 

mentation 

ier ial sta.ff 

1,000 9,000 15,000 135,000 150,000 

ice - 7,000 - 105,000 105,000 

150 - 15,000 - 15,000 

ies, rrotor cars, - - 15,0QO - 15,000 
~ices and 

penses - - 5,GOO 10,000 15,000 

Lementation period - - - - -

- - 50,000 250,000 300,000 

hg 

lng staff 
- 6,000 - 345,000 345,000 
150 - 30,000 - 30,000 

l!S, rrotor cars, 
- - 20,000 - 20,000 

:>enses - - 20,000 10,000 30,000 

- - - 100,000 100,000 

included under chapter VI 
I 

- - 70,000 455,000 525,000 

~ construct ion, 

Jtaff 
150 - 270,000 - 270,000 

1,000 9,000 35,000 315,000 350,000 

bT!pany housing) 
- - 25,000 - 25,000 

ities for start- - - 10,000 85,000 95,000 

- - 340,000 400,000 740,000 

' 

' 
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SECTION 1 
Table 9/1 (cont.) - Esti~ate of investment cost: project implementation 

ESTIMATE OF INVES'IMENI' COST - PROJOCT IMPLEMENTATION 

ALTERNATIVE 1 

No. Quan- Unit 

tity *) 

4 

4a 

4b 

4c 

4d 

5 

5a 

5b 

6 

6a 

6b 

6c 

7 

7 rn/m 

1 rn/m 

Item description 

Build-up of administration, recruitment 
and training of staff and labour 

Salaries and wages of administrative staff 

Salaries and wages of training staff incl. 
travel and substistance payments 

Salaries and wages of recruite<'.1 staff and 
labour (from date of recruitment to 
production start-up} 

Rents, 11Vtor cars, living quarters, etc. 

Sub total 4 

Arrangernents for supplies 

Salaries and wages of purchasing staff 

Cormnunications 

Sub total 5 

Arrangements for marketing 

Salaries 3Ild wages for sales and marketing 
staff 

Training of sales personnel 

Travel and communications 

Sub total 6 

Unit Cost 

!ocal foreign 

US$ US$ 

1,000 9,JOO 

see table 8.3 

1,000 9,00G 

Preliminary and capital-issue expenses (total) -

20,000,000 x 70% x 0.5% 

Total investment cost for project implementation 

local 

US$ 

includ4 

7,001 

21,001 

20,om 

48,001 

incl1 

5,00~ 

5,00~ 

inclu~ 

l,Oal 

2,ooi 

3,0~ 

5J6,00 
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SECTION 2 
t: project implementation 

rl'ATION 

*) m/m = nan rronths 

Unit Cost Cost 

local foreign local foreign total 

US$ US$ US$ US$ US$ 

recruitment 
abour 

;i.strative staff - - included in "4c" 

ling staff incl. 1,000 9,000 7,000 63,000 70,000 
1nents 

lted staff and see table 8.3 21,000 - 21,000 
trnent to 

1.1arters, etc. - - 20,000 - 20,000 

- - 48,000 63,000 111,000 

~sing st?.f f - included in "4c" 

- -· 5,000 - 5,000 
-

- 5,000 - 5,000 

~ and marketing - - included in "4c" 

1,000 9,000 1,000 9,000 10,000 

- - 2,000 7,000 9,000 

- - 3,000 16,000 19,000 

le expenses (to~ .:.tl) - - - 70,000 70,000 

oject implementation 516,000 1,254,000 1,770,000 

I 

I 

I I 

' 
I 

' 
I I 

' 
I 

' 
I I I ' 
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SECTION 1 
Table 9/2 - Estimate of investment cost: project implementation 

ESTIMATE OF INVES'IMENI' COST - P:ROJ:ECI' IMPLEMEm'ATION 

ALTERNATIVE II 

No. Quan- Unit 

tity *) 

1 

la 

lb 

le 

ld 

2 

2a 

2b 

17 m/m 

17 m/m 

120 m/rn 

90 m/rn 
250 m/m 

Item description 

Management of project implementation 

Sal~~ies and wages of managerial staff 

foreign experts in field 

foreign experts in home off ice 

Burmese management 

Rent and operation of offices, m::>tor cars, 
living quarters (company offices and 
company housing) 

Travel and corranunication expenses 

Duties and taxes during implementation period 

Sub total 1 

Detail engineering, tendering 

Salaries and wages of planning staff 
foreign experts 
Burmese :i;iersonnel 

Rent and operation of offices, m::>tor cars, 
living quarters 

Travel and corranunication expenses 

Consultant fees: Know-how 

Unit Cost 

local foreign 

US$ US$ 

1,000 9,000 

7,000 

150 

6,000 
150 

loca 

US$ 

8,: 

61, 

37 ~ 

- I 

2c 

2d 

2e Site ano laboratory tests included under chapter VI 

3 

3a 2, 200 m/rn 

3b 43 m/rn 

3c 

3d 

Sub total 2 

Supervision, coordination of construction, 
installation and start-up 

Salaries and wages of site staff 
(incl.overheads) 150 

Foreign experts 1,000 9,000 

Rents (company of fices and company housing) 
incl. cars 

Materials, supplies and utilities for start
up and corrunissioning 

Sub total 3 

88~ 
I 

i 
i 
l 

330~ 

43~ 
36 j 
15~ 

1 

424, 
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SECTION 2 

ect implementation 

tm'ATION 

*) m/m = man rronths 

Unit Cost Cost 

local foreign local foreign total 

US$ US$ US$ US$ US$ 

~ementation 

~erial staff 

1,000 9,000 17,000 153,000 170,000 

f ice - 7,000 - 119,000 119,000 

150 - 18,000 - 18,000 

ces, rrotor cars, - - 18,000 - 18,000 
•ffices and 

txpenses - - 8,000 1'2,000 20,000 

iplementation pericx:l - - - - -

- - 61,000 284,000 345,000 

~ing 

01ing staff 
- 6,000 - 540,000 540,000 
150 - 37,500 - 37,SOO 

ces, rrotor cars, 
- - 25,000 - 25,000 

txpe".'lses - - 25,500 28,00Q 53,500 

- - - 130,000 130,000 

included under chapter VI 

- - 88,000 698,000 786,000 

of cons:ruction, 

staff 
150 - 330,000 - 330,000 

1,000 9,000 43,000 387,000 430,000 

canpany housing) 
- - 36,000 - 36,000 

ilities for start- - - 15,000 150,000 165,000 

424,000 537,000 961,000 ' - -
' 

' ' 

' ' ' 

' ' ' 

' 
I I 
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SECTION 1 

Table 9/2 (cont.) - Estimate of investment cost: project implementation 

FSTIMAI'E OF INVES'IMEm' COST - PRGJOCT IMPL™ENl'ATION 

ALTERNATIVE II 

No. Quan- Unit 

tity *) 

4 

4a 

4b 

4c 

4d 

5 

Sa 

Sb 

6 

Ga 

6b 

6c 

7 

10 m/m 

1 m/rn 

Item description 

Build-up of administration, recruitment 
and training of staff and lalx>ur 

Salaries and wages of administrative staff 

Salaries and wages of training staff incl. 
travel and substistance payments 

Salaries and wages 0f recruited staff and 
laoour (from date of recruitment to 
production start-up) 

Rents, rrotor cars, living quarters, etc. 

Sub total 4 

Arrangements for supplies 

Salaries and wages of purchasing staff 

Coimtunications 

Sub total 5 

Arrangements for rnarketing 

Salaries and wages for sales and marketing 
staff 

Training of sales personnel 

Travel and canrnunications 

Sub total 6 

Unit Cost 

local foreign 

US$ US$ 

1,000 9,000 

see table 8. 3 

1,000 9,000 

Preliminary and capital-issue expenses (total) -

30,000,000 x 70% x 0.5% 

Total investment cost for project implementation 

local 

US$ 

inclua 

10,00 

21,50 

28,50 

60,00 

inclu 

7,00 

7 ,00 

inclu 

1,00 

2,00 

3,00 

643,00 
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SECTION 2 
t: project implementation 

rI'ATION 

*) m/m = man nonths 

Unit Cost Cost 

local foreign local foreign total 

US$ US$ US$ US$ US$ 

~recrui bnent 
oour 

istrative staff - - included in "4c" 

ling staff incl. 1,000 9,000 10,000 90,000 100,000 
nents 

i ted staff and see table 8.3 21.500 - 21,5r::i 
trrent to 

~arters, etc. - - 28,500 - 28,500 

- - 60,000 90,000 150,000 

lasing staff - included in "4c" 

- - 7,000 - 7,000 

- 7,000 - 7,000 

IS and marketing - - included in "4c" 

1,000 9,000 1,000 9,000 10,000 

- - 2,000 7,000 9,000 

- - 3,000 16,000 19,000 

ue expenses (total) - - - 105,000 105,000 

reject implementation 643,000 1,730,000 2,373,000 

' 

' 

' 

' 

' 

' 

' ' 

' ' 
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ANNEX 

Gantt chart Alternative I 

Gantt chart Alternative II 
Time schedule Alternative I 

Time schedule Alternative II 
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WORK 
I TEH DESCRIPTION 

10200 ltOISLITTJNG LINE /STRIP PREPARATION 
fOUNOATJONS FOR BUILDING 

10200 120ISLJTTING LINE /STRIP PREPARATION 
fOUNO.f.EQUIP.I FLOOR SLABS 

10200 1BOISLITTING LINE /STRIP PREPARATION 
FINISHING WORK 

10200 210ISLITTING LINE /STRIP PREPARATION 
MANUFACT. OF STEEL STRUCTURE 

10200 2SOISLITTING LINE /STRIP PREPARATION 
ERECTION OF STEEL STRUCTURE 
- -

10200 310ISLJTTING LINE /STRIP PREPARATION 
FABRICATION OF EQUIPMENT 

10200 3SOISLJTTING LINE /STRIP PREPARATION 
SHIPMENT OF EQUIPMENT 

l-0200 3BOISLITTING LINE /STRIP PREPARATION 
INSTALLATION OF EQUIPMENT 

10200 tBOISLITTING LINE /STRIP PREPARATION 
ELECTRICAL INSTALLATION 

10200 SBOISLITTING LINE /STRIP PREPARATION 
PIPING I UTILITY DISTRIBUTN. 

10200 680ISLITTING LINE /STRIP PREPARATION 
INSTALLATION Of AUX. EQUIPH. 

10200 100ISLJTTING LINE /STRIP PREPARATION 
FINISHING WORK 

10200 950ISLITTING LINE /STRIP PREPARATION 
TRIAL RUNS I COHMISSIONING 

10200 990ISLITTING LINE /STRIP PREPARATION 
START OF PRODUCTION 

10300 110IPIPE PRODUCTION AREA 
FOUNDATIONS FOR BUILDING 

10300 120IPJPE PRODUCTION AREA 
FOUND.F.EQUIP.I FLOOR SLABS 

10300 180IPIPE PRODUCTION AREA 
FINISHING WORK 

10300 210IPIPE PRODUCTION AREA 
HANUFACT. Of STEEL STRUCTURE 

10300 2SOIPIPE PRODUCTION AREA 
ERECTION Of STEEL STRUCTURE 

1030~ 310IPIPE PRODUCTION AREA 
FABRICATION OF EQ~IPHENT 

10300 350IPIPE PRODUCTION AREA 
SHIPMENT OF EQUIPMENT 

STATUS DATED 03/03186 
RUN DATE 03103/86 
DEPT.: PROJECT CONTROL P1tt8 
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10200 120, ' 
H 

10200 11101~ . .... 
10200 21010 

I 

10200 250 

10200 310 

10200 350 

10200 3!10 

10200 t!IO 

10200 5110 

10200 6110 

10200 700 

10200 950 

10200 ggol· 

10300 110 

10300 120 

I 0300 1110 

10300 210 

10300 250 

10300 310 

!OHO 350 
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WORK RI -i~-·---- womr ., 
ITEM DESC PTION Oti.9_2103 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20.l.1j2212!±!j25l26l27 2]ii_9JJ_Q __ IIE_M __ 

10300 380 PIPE PROOUC:TION ARE& I ---- -- 10300 3!101 
INSTALLATION OF EQUIP"ENT I I I I I I I 

10300 t80IPIPE PRODUCTlON AREA I I I I I I '1 I I I J 10300 ~110! ELECTRICAL INSTALLATION I 
H 

10300 580IPIPE PRODUCTION AREA I I I I I I I I • =f:==i 10300 ser.,~ 
PIPING « UTILITY OISTRIBUTN. I I 

10300 680~1PE PRODUCTION AREA II I II ,1 1, I I II ~, 10300 6~01 INSTALLATION OF AUX. EOUIPH. I 
[1)300 100 PIPE PRODUCTION AREA I I I I I I I I I~ 10300 700 

FINISHING WORK I 
10100 950 P)rF PRODUCT ION AREA 1 i- 1 -r 1- -r 1 i- -1 E::3 10300 JSO 

TR'''- RUNS • COHHISSIONING I I I I I I I I I 
10300 990IPlt'E PROOUCllON AREA I I I I I I I I I 

START OF PROOUCTION 

10500 110IPIPE FINISHING AREA I STORAGES I I I I I I I I 
FOUNDATIONS FOR BUILOING I I I I I I I I I 

10500 120IPIPE FINISHING AREA i STORAGES I I I I I I I I I 
FOUNO.F.EQUIP.I FLOOR SLABS 

10500 180IPIPE FINISHING AREA I STORAGES I I I I I I I E3 I I 
FINISHING WORK + -t F + 

10500 2101 PIPE FINISHl'IG AREA I STORAGE! +I I +, I- +, +I I +I 
HANUFACT. OF STEEL STRUCTURE 

10500 2501 PIPE FINISHING AREA I STORAGES I I I I I I I I I I I 
~RECTION OF STEEL STRUCTURE 

10500 310IPIPE FINISHING AREA I STORAGES I II I ,1 =='===' 1, I 
FABRICATION OF EQUIPMENT I I I I I I I 

10500 350IPIPE FINISHING AREA I STORAGES I I I I I I I cz::=J I I 
SHIPMENT Of EQUIP"ENT 

10500 38~"1PE FINISHING AREA I STORAGES I I I I I I I ~ I 
INSTALLATION OF EQUIPMENT + + + + 

10500 t80 PIPE FJNISHING AREA I STORAGES +, I +I I +, I ~,- IE3 -f-, 
ELECTRICAL INSTALLATION 

10500 580IPIPE FINISHING AREA I STORAGES I I I I I I I I El I 
PIPING • UTILITY DISTRIBUTN. I I I I 

10500 680IPIPE FINISHING AREA I STORAGES ,1 I '1 I '1 I 1' l=a ,1 
INSTALLATION OF AUX. EQUIP". 

I 110300 99~ 

10500 110 

10500 uoj 

--
10500 11111 

10500 210 

10500 250 

10500 310 

10500 350 

--10500 3110 

10500 Oil 

10500 S!IO 

10500 1380 

10500 1001 PIPE FINISHING AREA / sTORAGH I I I I I I I I ca I 
FINISHING WORK 

·• 10500 95~PIPE FINISHING AREA I STORAGES I ! I ! I ! I ! E3 I 
t TRIAL RUNS I COHHISSIONING +- + +- + +- + +- + + 

10500 990 PIPE FINISHING AREA I STORAGES I I I I I I I I I I 
START OF PRODUCTION 

10500 100 

10500 950 

1050~ 990 
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I WORK I ----- - WOHK 
ITEM DESCRIPTION 01 02 03 04 OS 06 07 08 09 10_11.)12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 ITEM 

10600 110 WORKSHOPS I SPARE PARTS STORAGES 
FOUNDATIONS FOR BUILDING 

10600 120 WORKSHOPS I SPARE PARTS STORAGES 
FOUNO.F.EOUIP.I FLOOR SLABS 

10600 180 WORKSHOPS I SPARE PARTS STORAGES 
FINISHING WORK 

10600 210 WORKSHOPS I SPARE PARTS STORAGES 
MANUFACT. OF STEEL STRUCTURE 

10600 250~0RKSHOPS I SPARE PARTS STORAGES 
ERECTION O~ STEEL STRUCTURE 

-1-

10600 310 WORKSHOPS I SPARE PARTS STORAGES 
FABRICATION OF EQUIPMENT 

10600 350 WORKSHOPS & SPARE PARTS STORAGES 
SHIPMENT OF EQUIPMENT 

1060J 380 WORKSHOPS & SPARE PARTS STORAGES 
INSTALLATION OF EQUIPMENT 

10600 •BO ~ORKSHOPS I SPARE PARTS STORAGES 
ELECT~JCAL INSTALLATION 

10600 seo WORKSHOPS & SPARE ~ARTS STORAGES 
~IPING I UTILITY DISTRIBUTN. -1-

10600 6801WORKSHOPS I SPARE PARTS STORAG~S 
INSTALLATION OF AUX. EQUIPM. 

10600 700 WORKSHOPS I SPARE PARTS STORAGES 
FINISHING WORK 

10600 950 WORKSHOPS I SPARE PARTS STORAGES 
TRIAL RUNS I COMMISSIONING 

10600 990 "JRKSHOPS & SPARE PARTS STORAGES 
START OF PRODUCTION 

10700 310 ELECTRICAL POWER DISTIBUTIDN 
FABRICATION or EQUIPMENT 

10700 350 ELECTRICAL POWER DISTIBUTIDN 
SHIPMENT OF EQUIPMENT 

10700 380 ELECTRICAL POWER DISTIBUTIDN 
INSTALLATION or EQUIPMENT 

10700 680 ELECTRICAL POWER DISTIBUTIDN 
INSTALLATION OF AUX. EQUIPH. 

10700 950 ELECTRICAL POWER OlSTIBUTION 
TRIAL RUNS I COHHISSIONING 

~ 

10750 t30l~LECTRICAL HAIN STATION eUILOING 
i.EONSTRUCllON OF BUi~OING 

-1-

10750 180IELECTRICAL HAIN STATION BUILDING 
FINISHING WORK 
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10600 110 

10600 120 
I 

H 
10600 1801~ . 
10600 2101 ~ 

I 

10600 250 
-1-

10600 310 

1060ii 350 

10600 380 

10600 4110 

10600 580 
-1-

10600 6110 

10600 700 

10600 950 

I 0600 9901 
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-1-
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01102;03lo4loslo6lo11oalogl1ol11112l13l1411sl16l1111al1gl20~22l23124l2sl26l21l2al29l3o 
~rATUS DATED 03/03/86 
RUN DATE 03/03/86 
DEPT.: PROJECT CONTRC~ Ptt•8 

ENGINEERING I CONSULTANT EISENBAU ESSEN GHBH 
ON BtHALF OF U N I D 0 FOR 

BURHESE MINISTRY Of NO. t INnUSTRY 

GANfT-CHART FOR FOR THE IHPLEHENTATION or A 
WELDED STEEL PIPE PLANT I BURHA 

ALTERNATIVE OF DESIGN I PAGE 5 



- WORK - · - -
ITEM DESCRIPTION 

10150 380IELECTRICAL HAIN STATION BUILDING 
INSTALLATION Of EQUIPHENT 

10150 6801ELECTRICAL HAIN STATION BUILDING 
INSTALLATION Of AUX. EQUIPH. 

- - - - -

10150 950 ELECTRICAL HAIN STATION BUILDING 
TRIAL ~UNS C COHHISSIONING 

10900 310 AUXILIARY C UTILITIES DISTRIBUT. 
FABRICATION OF EQUIPHENT 

10900 350 AUXILIARY C UTILITIES DISTRIBUT. 
SHIPMENT OF EQUIPMENT 

10900 380 AUXILIARY I UTILITIES OISTRIBUT. 
INSTALLATION OF EQUIPHENT 

10900 700 AUXILIARY I UTILITIES OISTRIBUT. 
FINISHING WORK 

10900 950 AUXILIARY I UTILITIES OISTRIBUT. 
TRIAL RUNS I COHHISSIONING 

10950 140 WATER TREATH. PLANT I HOTOR POOL 
CONSTRUCTION I EXEC. OF WORK 

10950 380 WATER TREATH. PLANT C HOTOR POOL 
INSTALLATION OF EQUIPMENT 

10950 100 WATER TREATH. PLANT C HOTOR POOL 
FINISHING WORK 

11000 130 HAIN ADMINISTRATION BUILOING 
CONSTRUCTION OF BUILDING 

11000 180 HAIN ADMINISTRATION BUILDING 
FINISHING WORK 

11000 380~AIN ADMINISTRATION BUILDING 
INSTALLATION OF EQUIPMENT 

11000 480 HAIN ADMINISTRATION BUILDING 
ELECTRICAL INSTALLATION 

11000 800 HAIN ADMINISTRATION BUILDING 
PLACING OF OUTFIT 

11000 950IHAIN ADHINISTRATION BUILDING 
TRIAL RUNS I COHHISSIONING 

It100 100 INTERNAL INFRASTRUCTURE 
BOUNDARY WALL I HAIN-GATE 

11100 140 INTfRNAL INFRASTRUCTURE 
CONSTRUCTION I EIEC. OF WORK 

I1100 200 INTERNAL INFRASTRUCTURE 
ROADS I PLACES 

11100 300llNTERNAL INFRASTRUCTURE 
DRAINAGE SYSTEM 

STATUS DATED 03/03/86 
RUN DATE 03/03/86 
DEPT.: PROJECT CONTROL Pt148 
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WORK 
lJEM_ 

10150 380 

10150 680. I 
H 

10150 9501:>< . 
10900 3101~ 

I 

10900 350 

10900 380 

10900 700 

10900 950 

10950 to 

10950 380 

10950 100 

11000 130 

I 1000 180 

11000 380 

11000 480 

11000 800 

11000 950 

11100 too 

11100 140 

11100 200 

11100 300 
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_W_OR_K_I_ - - OESCRirTION ITEM 
11200 110 LINING I COATING PLANT I STORES 

FOUNDATIONS FOR BUILDING 

11200 120 LINING & COATING PLANT I STORES 
FO~NO.F.EQUIP.& FLOOR SLABS 

11200 180 LINING & COATING PLANT I STORES 
FINISHING WORK 

11200 210 LINING I COATING PLANT I STORES 
HANUFACT. or STEEL STRUCTURE 

11200 250 LINING & roATING PLANT I STORES 
ERECTION Of STEEL STRUCTURE 

11200 310 LINING & COATING PLANT I STORES 
FABRICATION OF EQUIPHENT 

11200 350 LINING & COATING PLANT I STORES 
SHJPHENT OF EQUIPHENT 

11200 380 LINING I COATING PLANT I STORES 
!NSTALLATION OF EQUIPHENT 

11200 480 LINiNG I COATING PLANT I STORES 
ELECTRICAL INSTALLATION 

11200 580 LINING I COATING PLANT I STORES 
PIPING I UTILITY OISTRIBUTN. 

11200 680 LINING I COATING PLANT I STORES 
INSTALLATION OF AUX. EQUIPH. 

11200 700 LINING I COATING PLANT I STORES 
FINISHING WORK 

11200 950 LINING l COATING PLANT I STORES 
TRIAL RUNS I COHHISSJONJNG 

11200 990 LINING & COATING PLANT I STORES 
START Of PRODUCTION 

19000 000 TAKING OVER I ACCEPTANCE OF THE 
PLANT 

19900 000 START OF PRODUCTION OF THE 
COHPLETE PLANT 

STATUS DATED 03/03186 
RUN DATE 03/03/86 
DEPT.: PROJECT CONTROL P1148 
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¥~~~ OESCRIPTTQN 010203 04 OS 06,07 08 0910 111213 14 15161718 19 20 21 22 23 24 25 26 2128 2 30 31 32 33 ¥~~~ 
EOOOO 010 NO"INATION OF ENGINEERING EOOOO 010 

- CONSULT ANT BY THE OVNER I I I I I I I I 
EOOOO 020 CO"ING INTO FORCE OF CONTRACT I I I I I I I I I EOOOO 020 

EOOOO 030 ELABORATION OF PROJECT SCHEDULE ~ I I l I l I I I I I EOOOO 030 .!. 
EOOOO Oo\O PROCURE"ENT OF PLANT s ITE I I I I EOOOO Oo\O :< 
EOOOO 050 SPECIFICATION FOR GEO[IETICAL • E3 j_I J_ J_I J_ J_I J_ J_I J_ I J_I EOOOO 050 ~ 

~UBSOIL SURVEY j_ I 

EOOOO 0601 CONTRACT FOR GEODETIC AL SURVEY 8 I I I I I I I I I I EOOOO 060 
I SOIL FIELD VORK 

EOOOO 01~EXECUTION OF FIELD WORK d I I I I I I I I I I.0000 010 
Eoooo 080 FINAL REPORT 1 HAPS la I I I I I I I I I Eoooo 080 

EOOOO 090 SUPERVISION OF FIELO WORK ~ I I I I I I I I I EOOOO 090 

Eoooo 100 coHPILE FINAL INFRASTRUCT. DATA Is I I I I I I I I I Eoooo too 

EOOOO ti~ COLLECT THE PREVAILING LOCAL ~ T -t- T -t- I -t- T T I T EOOllO 1111 
STANDARDS • REGULATIONS I I I I I I 

EOOOO 120IBASIC !'.ARCHITECTURAL DESIGN I ', I ', I 1' I '1 I IEOOOO 120 - - FOR TENOf~ PURPOSES 

EOOOO 130,START OF TENDER :CNGINEERING 11 I I I I I I I I I IEOOOO 130 

EOOOO uo CLASS IF ICU ION SYSTEll FOR I I' I I I I I I I I I EOOOO f o\O 
PLANT EQUIPMENT 

EOOOO t50IBIOOING INSTRUCTIONS I E:::J I I I I I I I I I IEOOOO 150 

EOOOO 160t'GENERAL TECHNICAL SPECIFICATION +~ + + +, + + + + + +I iEoooo 160 
- KNOW HOW TRANSFER I I I I I I I I 

EOOOO 110IGCNERAL TECHNICAL SPECIFIC~TION 1~ I I I I I I I I I IEOOOO 170 
- OESCRlPTION OF LOCATION 

EOOOO 1801 GENERAL TECHNICAL SPECIFICATION 1~ I I I I I I I I I I EOOOO 180 
- STANDARDS & REGULATIONS I I I I I I I I I I 

EOOOO 190IGENERAL TECHNICAL SPECIFICATION ,~ I I I I I I I I I IEOOOO 190 
- SEE I LANO I AIR TRANSPORT 

EOOOC 21 OI GENERAL TECHNICAL SPECIF ICU ION IE:::3 I I I I I I I I I I EOOOO 210 
- PROJECT I Tl"E CONTROL + + + + + 

EOOOO 2201 GENERAL TECHNICAL SPECIF !CATION tlE::3 I -r, I -r, I -r, I -t, I I EOOOO 220 
- OOCU"ENUTION 

EOOOO 230IGENERAL TECHNICAL SPECIFICATION IE::3 I I I I I I I I I IEDOOO 230 
- PRODUCT. & HATERIAL FLOW 

EOOOO 2o\OIGENERAL TECHNICAL SPECIFICATION 1~ I I I I I I I I I IEOOOO 2o\O 
- POLLUTION • HEALTH REGULAT I I I I I I I I I I 

EOOOO 2501GENERAL COHNERCIAL CONDITIONS I I I I I I I ! I IEOOOO 250 

EOOOO 260 SPECIAL TECHNICAL SPECIFICATION I I I I I EOOOO 260 
- LAYOUTS I TENDER DRAWINGS 
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~oooo 210 SPECIAL TECHNICAL SPECIFILAilON r-== I Eoooo 210 

- HATERIAL I ENERGY BALANCE I I I I I I I I I I 
Eoooo 2801 SPECAL TECHNICAL SPECIFICATlotl 

1
. r I I I I I I I I I - MECHANICAL EQUIPMENT 

EOOOO 280, I 
H 

EOOOO 2901!><: EOOOO 290ISPECIAL TECHNICAL SPECIFICATION 
- ELECTRICAL EQU[PHENT 

EOOOO 310ISPECIAL TECHNICAL SPECIFICATION 
- UTlllTIE~ I PIPING 

EOOOO 320ISPECIAL TECHNICAL SPECIFICATION 
- CIVIL YORK I STEEL STRUCT. 

EOOOO 330ISPECIAL TECHNICAL SPECIFICATION 
- AUXiLIARY EQUIPHENT 

EOOOO 340IQUESTIONAIRE~ FOR PREQUALlflCAT. 
Of TURNKEY BIDDERS 

EOOOO 350IPREQUALlflCATION Of TURNKEY 
BIDDERS 

EOOCO 360IPRINTING I DISTRIBUTION Of THE 
TENOER OOCUHENTS 

EOOOO 370,TURNKEY BIDDING ~ERIOO 

-'EOOOO 38of"EvALUATION OF TURNKEY·BIDS 

EOOOO 390INEGOTATIONS WITH THE TURNKEY 
!!!DOERS 

EOOOO •OOiTURNKEY CONTRACT DOCUHENTS 

EOOOO •tOISTART OF SITE HANAGEHENT 

FtOOO oootsTART OF CONTRACTUAL WORK 

FttOO ooofsuPERYISION OF SITE WORK 

Ft•oo ooo•,coN~ECTION Of ELECTRICAL POWER 
• UlTER FOR ~rTF WORK 

F1500 000 Slit l"3t~LL~11Uft 

f1600 000 CONNECTION Of ELECTRICAL POWER I 
UTILITIES 

10100 130 GATE HOUSE I WEIGHING BRIDGE 
CONSTRUCTION Of BUILDING 

10100 180 GATE HOUSE I WEIGHING BRIDGE 
FINISHING WORK 

10100 380 GATE HOUSE I WEIGHING BRIDGE 
INSTALLATION Of EQUIPHENT 

10100 950 GATE HOUSE I WEIGHING BRIDGE 
TRIAL RUNS I COHHISSIONING 

10200 ttOlSLITTING LINE /STRIP PREPARATION 
FOUNDATIONS FOR BUILDING 

STATUS DATED 03/03/86 
RUN DATE 03/03/86 
DEPT.: PROJECT CONTROL Pt1•8 
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EOOOO '120 

EOOOO 330 

EOOOO 340 

EOOOO 350 

EOOOO 360 

EOOOO 310 

EOOOO :<80 

EOOOO 390 

EOOOO •oo 

EOOOO UO 

ftOOO 000 

fttOO 000 
FIAOO 000 

f1500 000 

f1600 000 

10100 130 

10100 180 

10100 380 

10100 950 

10200 110 
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BURHESE "INISTRY Of NO. t INDUSTRY ALTERNATIVE Of DESIGN II PAGE 2 



WORK DESCRIPTION WORK 
ITEM 01 02 03 04 OS 06 07 08 09 10 11 12 13 14 1S 161718 19 20 21 22 23 24 2S 2ti 27 28 29 30 31 32 33 I TE_tl 

10200 120 SLITTING LINE /STRIP PREPARATION c::==:J I 0200 120 
fOUND.F.EQUIP.I FLOOR SLABS I I I I I I I 4 I I 

10200 t80ISLITTING LINE /STRIP PREPARATION I I I I I I I I I 10200 180 
FINISHING WORK I 

I I I I I I I I I I 
H 

10200 210ISLITTING LINE /STRIP PREPARATION 10200 210 ~ 
MANUFACT. OF STEEL STRUCTURE 

I I I I I I + I I I 
. 

10200 250ISLITTING LINE /STRIP PREPARATION -
I I I I I I I I I 

10200 250 -..J 
ERECTION OF STEEL STRUCTURE I 

10200 310ISLITTING LINE /STRIP PREPARATION I I I I ~ I 1= I I I 10200 310 
FABRICATION OF EQUIPMENT I 
- I -t I -t I -t I ~- I --t 10200 350ISLITTING LINE /STRIP PREPARATION I 10200 350 
SHIPMENT OF EQUIPHENT I I I I I I I I I 

10200 3BOISLITTING LINE /STRIP PREPARATION I I I I I I I IE3 I I 110200 380 
INSTALLATION OF EQUIPHENT 

10200 4BOISLITTING LINE /STRIP PREPARATION I I I I I I I I ce. I I I 10200 480 
ELECTRICAL INSTALLATION I I I I I I I I I I 

10200 580ISLITTING LINE /STRIP PREPARATION I I I I I I I I "2:i I I 110200 580 
PIPING I UTILITY DISTRIBUTN. 

10200 6BOISLITTING LINE /STRIP PREPARATION I I I I I I I I r:c=. I I I 10200 680 
INSTALLATION OF AUX. EQUIPH. -t- + -t- + -t- + -t- + 9:J -t- + -

10200 100ISLITTING LINE /STRIP PREPARATION I 10200 100 
FINISHING WORK I I I I I I I I I I 

10200 950ISLITTING LINE /STRIP PREPARATION I I I I I I I I E3 I I I 10200 950 
TRIAL RUNS I COMMISSIONING 

10200 990ISLITTING LINE /STRIP PREPARATION I I I I I I I I I I I 110200 990 
START OF PRODUCTION I I I I I I I I I I 

10300 110IPIPE PRODUCTION AREA I I I I I~ I I I I 110300110 
FOUNDATIONS FOR BUILDING 

10300 120IPIPE PRODUCTION AREA I I I I I I I I I I 10300 120 
FOUNO.F.EQUIP.I FLOOR SLABS + +- + +- + +- +~ + + + -

10300 1BOIPIPE PRODUCTION AREA I I I I I I I I I I 10300 180 
FINISHING WORK I 

10300 210IPIPE PRODUCTION AREA I I I I I cc==!. I I I I I 10300 210 
MANUFACT. OF STEEL STRUCTURE 

I I I I I tc==~ I I I I 10300 250IPIPE PRODUCTION AREA I 10300 250 
ERECTION OF STEEL STRUCTURE I I I I I I I I 

10300 3tOIPIPE PRODUCTION AREA I I I I I I I I 10300 310 
FABRICATION Of EQUIPMENT 

10300 350IPIPE PRODUCTION AREA I I I I I I ~ I I I I 10300 350 
SHIPMENT OF EQUIPMENT ·+ -1- +- -1- +- -1- +- -1- -+- -1--

10300 3BOIPI~~ PRODUCTION AREA I I I I I I I I 110300 380 
INSTALLATION OF EQUIPMENT 

01102103 04 OS 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 
-

STATUS DATED 03/03/86 ENGINEERING I CONSULTANT EISENBAU ESSEN GMBH GANTT-CHART FOR FOR THE IMPLEMENTATID~ OF A 
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WORK DESCRIPTION WORK ITEM 01 02103 04 0 0 6 0 7 0 8 0 9 1 0 11 1 2 1 3 1 4 1 s 1 6 17 1 8 1 9 2 0 21 2 2 2 3 2 4 2 s 2 6111 2 8 2 9 3 0 3, . 3 2 3 3 ITEM 
10300 t80 PIPE PROOUCTION AREA I I ·-3 I 0300 '80 ELECTRICAL INSTALLATION I I I I I I I I + I 10300 580IPIPE PROOUCTION AREA 

PIPING I UTILITY DISTRIBUTN. I I I I I I I I I I 10300 580 

10300 680IPIPE PRODUCTION AREA I I I I I I I I ~ I 103or 

I~ INSTALLATION Of AUX. EQUIPH. 
I I I I I I I I . I I •JO~ 10300 700IPIPE PRODUCTION AREA 10.3, FINISHING llORK I I I I I I I I ICC3 I 

10300 9SOLPIPE PRODUCTION AREA I I I I I I I I I E:31 10300 950 - - - TR-iAL RUNS a COHHISSIONING - 1- t- I ;- I -t I -t i ,-t 10300 990IPIPE PRODUCTION AREA I I 0300 990 START Of PRODUCTION I I I I I I I I I I 10400 110IPIPE PICKLING AREA I I I I I I I I I I I IOtOO 110 fOUNOATIONS FOR BUILOING 

10400 120IPIPE PICKLING AREA I I I I I I I =6 I I I IOtOO t:tO fOUND.f.EQUJP.I FLOOR SLABS I I I I I I I I I I JOtOO t80IPIPE PICKLING AREA 
FINISHING llORK I I I I I I I ~ I I 11 o•oo 180 

1~00 210~PIPE PICKLING AREA I I I I I I I I I I IOtOO 210 HANUFACT. Of STEEL STRUCTURE 
-t- + -t- + -t- f f + -t- + -

JOtOO 250IPIPE PICKLING AREA I 1 o•oo 2so ERECTION Of STEEL STRUCTURE I I I I I I I I 
IOtOO 310IPIPE PICKLING AREA I I I I I I I I IOtOO 310 FABRICATION Of EQUIPHENT 

lOtOO 350IPIPE PICKLING AREA I I I I I I I ~ I I I IOtOO 350 SHIPHENT OF EQUIPHENT I I I I I I I I I 
IOtOO 380iPIPE PICKLING AREA I I I I I I I I I 11 o•oo 380 INSTALLATION OF EQUIPMENT 

IOtOO t80IPIPE PICKLING AREA I I I I I I I I I I IUOO UO 
ELECTRICAL INSTALLATION + + + + + + + -+- + + -

IOtOO 580IPIPE PICKLING AREA 
I I I I I I I I 1~1 11 o•oo 580 

PIPING I UTILITY OISTRIBUTN. 

IOtOO 680IPIPE PICKLING AREA I I I I I I I I I ~1 I 1 o•oo 680 
INSTALLATION OF AUX. EQUIPH. 

I I I I I I I I I ==t=. I IOtOO 700IPIPE PICKLING AREA I 10•00 100 
FINISHING llORK I I I I I I I I I I 

IOtOO 950IPIPE PICKLING AREA I I I I I I I I I Ef=3 I IOtOO 950 
TRIAL RUNS I COHHISSIONING 

IOtOO 990IPIP~ PICKLING AREA I I I I I I I I I I I I 10•00 990 
START OF PROOUCTIOM + -!- + -!- + -!- + -!- + -!-- -

iDt50 tlOIGALVANIZATION AREA I I I I I I I I I I 10t50 t 10 
FOUNDATIONS FOR BUILDING 

010203 04 os 06 01080910 1112 1314 1s 16171819 20 21 22 23 24l2sl26l21l28129130l31132l33 

STATUS DATED 03/03/86 ENGINEERING I CONSULTANT EISENBAU ESSEN GHBH GANTT-CHART FOR FOR THE IHPLEHENTATJON OF A 
RUN DATE 03/03/86 ON BEHALF OF U N I D D FOR WELDED STEEL P:PE PLANT I BURHA 
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WORK ... -- ----- I I -- WORK-
1 ITEM DESCRIPTION 010203 04 05 06 07 08 09POl11l121131l~l151611711Bl19l20l11122l23~24125l26l27-2Bl29130illlJJJ_33 JIEM_ 

1o•so 120 GALVANIZATION AREA e::= I 1otso 120 
fOUND.".EOUIP.I FLOOR SLABS I I I I I I I I I I 

JO.SO 1BOIGALYANIZATION AREA I I I I I I I c::::::J I I I FINISHING UORK 

IOtSO 2101 GALVANIZATION AREA I I I I I I I I I I I I 
HANUFACT. OF STEEL STRUCTURE I I ~ I I 

IOtSO 180. I 

H 
IOtSO 2101:>< 

I 

IOtSO 2501 GAL"ANIZATION AREA 1' I 1' I 1' 1, I 1, I ERECTION OF STEEL STRUCTURE 
IOtSO 2501~ 

I 

IOtSO 310IGALYANIZATION AREA I I I I I I I 
FABRICATION OF EOUIPHENT 

1o•so 350IGALVANIZATION AREA I t-
1 

I t-
1 

t t-
1 

Tl ti Tl 
SHIPHENT OF EOUIPHENT I I I 

10•50 380IGALVANIZATION AREA I I I I I I 1 I I 31 
INSTALLATION OF EOUl 0 HENT 

io•so •eolGALVAN'ZATION AREA I I I I I I I e=· I ===:31 
ELECTRICAL INSULLAl ION I I I I I I I I I 

10•50 5110IGALYANIZATION AREA I I I I I I I I 
PIPING I UTILITY DISTRIBUTN. 

1o•so 61101 GALVANIZATION AREA I I I I I I I I r:-c::::!:::J I 
INSTALLATION OF A:.JlC. EOUIPH. + + + + T + 

10•50 100IGALVANIZAHDN AREA T-
1 

I Tl I Tl I I I ~I FINISHING WORK 

I 04150 9501 GAl YANIZAT I ON AREA ·, I I I I I I I Ef=3 
TRIAL RUNS I COHHISSIONING I 

1o•so 990IGALYANIZATION AREA 1
1 
I I 1

1 
I Ill 1

1 
I I ' 

s TART OF PRODUCT I ON I I I 
1 o•go tt 01 NEUTRALIZATION PLANT I I I I I I I I I 

FOUNDATIONS FOR BUILDING 

104190 1201 NEUTRALIZATION PLANT I I I I I I I I +I 
~OUND.F.EOUIP.I FLOOR SLABS + + + + + + + + 

104190 1801 NEUTRALIZATION PLANT I I I I I I ~ I I I 
FINISHING WORK 

104190 2101 NEUTRALIZATION PLANT I I I I I rf;::::::=.:, I I I I 
HANUFACT. Of STEEL STRUCTURE I I I ~ I I I 

10.90 250INEUTRALIZATION PLANT II I II I 11 I I I I 
ERECTION OF STEEL SlRUCTURE 

1ouo 31otNrUTRALIZATION PLANT I I I I I I I 
FABRICATION Of EOUIPHENT I 

10•90 350INEUTRALIZATION PLANT I ! I ! ! ! !e:::==J ! ! I 
~HIPHENT OF EOUIPHENT +- + +- + ;-- + ;-- + -t· -+-

10.90 380INEUTRALIZATION PLANT I I I I I I I I I I I I 
INSTALLATION Of EOUIPHENT 

IOtSO 310 

1o•so 350 

1o•so 380 

ltt50 41110 

104150 5110 

IU.50 6110 

104150 100 

104150 950 

104150 91JO 

104190 110 

104190 120 

104190 1110 

I04190 210 

104190 250 

104190 310 

104190 350 

104190 3110 

0110210310410510610710810911OI11112113114115116117118l 19120l21l 22l 23l24l 25l 26l 27l 28129130l 31l 32l 33 

STATUS DATED 03103/116 
RUN DATE 03103/116 
DEPT.: PROJECT CONTROL Ptt4111 
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WORK 
ITEH DESCRIPTION 

10,90 '80 NEUTRALIZATION PLANT 
ELECTRICAL INSTALLATION 

10490 580 NEUTRALJZATJON PLANT 
PIPING C UTILITY DISlRIBUlN. 

10490 680 NEUTRALIZATION PLANT 
INSTALLATION OF AUX. EQUIPH. 

10~90 100INEUTRALIZATION PLANT 
FINISHING WORK 

10490 9SOINEUTRALIZATION PLANT 
TRIAL RUNS I COHHISSIONING 

10\90 990INEUTRALIZATION PLANT 
START Of PRODUCTION 

10500 ttOIPIPE FINISHING AREA I STORAGES 
FOUNDATIONS FOR 8UILDING 

10500 120IPIPE FINISHING AREA I STORAGES 
FOUND.F.EQUIP.I FLOOR SLABS 

10500 180iPlPE FINISHING AREA I STORAGES 
FINISHING WORK 

10500 2tOIPIPE FINISHING AREA I STORAGES 
HANUFACT. OF STEEL STRUCTURE 

10500 2SOIPIPE FINISHING AREA I STORAGES 
ERECTION OF STEEL STRUCTURE 

10500 310IPIPE FINISHING AREA I STORAGES 
FABRICATION OF EQUIPHENT 

10500 350IPIPE FINISHING AREA I STORAGES 
SHIPHENT OF EQUIPHENT 

10500 380IPIPE FINISHING AREA I STORAGES 
INSTALLATION OF EQUIPHENT 

10500 t80IPIPE FINISHING AREA I STORAGES 
ELECTRICAL INSTALLATION 

10500 580IPIPE FINISHING AREA I STORAGES 
PIPING I UTILITY DISTRIBUTN. 

10500 680IPIPE FINISHING AREA I STORAGES 
INSTALLATION OF AUX. EQUIPH. 

10500 100IPIPE FINISHING AREA I STORAGES 
FINISHING WORK 

10500 950IPIPE FINISHING AREA I STORAGES 
TRIAL RUNS C COHHISSIONING 

10500 990IPIPE FINISHING AREA I STORAGES 
START OF PRODUCTION 

10600 110(WORKSHOPS I SPARE PARTS STORAGES 
FOUNDATIONS FOR BUILOING 

STATUS DATED Ot/03/86 
RUN DATE 0'/03/86 
DEPT.: PROJECT CONTROL Pttt8 
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10500 210 
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10500 380 
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10500 580 

10500 680 

ICISOO 100 

10500 950 

10500 990 
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WORt< 
ITEM DESCRIPTION 

10600 120 WORKSHOPS C SPARE PARTS STORAGES 
FOUNO.F.EQUIP.C FLOOR SLABS 

10600 1110 WORKSHOPS I SPARE PARTS STORAGES 
FINISHING WORK 

10600 210 WORKSHOPS C SPARE PARTS STORAGES 
MANUFACT. Of STEEL STRUCTURE 

10600 250 WORKSHOPS I SPARE PARTS STORAGES 
ERECTION OF STEEL STRUCTURE 

10600 310 WORKSHOPS C SPARE PARTS S~ORAGES 
FABRICATION OF EQUIPMENT 

10600 350 WORKSHOPS I SPARE PARTS STORAGES 
SHIPMENT OF EQUIPMENT 

10600 3110 WORKSHOPS I SPARE PARTS STORAGES 
INSTALLATION OF EQUIPMENT 

10600 '110 WORKSHOPS I SPARE PARTS STORAGES 
ELECTRICAL IN~TALLATION 

10600 580 WORKSHOP~ I SPARE PARTS STORAGES 
PIPING C UTILITY OISTRIBUTN. 

10600 680 wornsHDPS I SPARE PARTS STORAGES 
INSTALLATION OF AUX. EDUIPM. 

10600 100 WORKSHOPS I SPARE PARTS STORAGES 
FINISHING WORK 

10600 950 WORKSHOPS I SPARE PARTS STORAGES 
TRIAL RUNS I COMMISSIONING 

10600 990 WORKSHOPS I SPARE PARTS STORAGES 
START OF PRODUCTION 

10100 310 ELECTRICAL POVER DISTIBUTION 
FABRICATION OF EQUIPMENT 

10100 350 ELECTRICAL POWER DISTIBUTION 
SHIPMENT OF EQUIPHENT 

10100 3110 ELECTRICAL POWER DISTIBUTION 
INSTALLATION OF EQUIPMENT 

10100 680 ELECTRICAL POWER DISTIBUTION 
INSTALLATION OF AUX. EQUIPH. 

10100 950 ELECTRICAL POWER OISTIBUTION 
TRIAL RUNS C COMMISSIONING 

10150 130 ELECTRICAL HAIN STATION BUILDING 
CONSTRUCTION OF BUILDING 

101~0 18~ ELECTRICAL HAIN STATION BUILDING 
FINISHING WORK 

10150 380 ELECTRICAL HAIN STATION BUILDING 
INSTALLATION OF EQUIPMENT 

STATUS DATED 03/0~/116 

AUN DATE 03/03/86 
DEPT.: PROJECT CONTROL P11'11 
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H 

10600 2101!><: . 
N 

I 0600 2501-' 
I 

10600 310 

10600 350 

10600 3110 

10600 HO 
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10600 680 

10600 100 
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10600 990 
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1075~ 680 ELEClRICAL "AIN STATION BUILDING 

WORK 
ITEM 

10750 6110 
INSTALLATION OF AUX. EQUIP". 

10750 950 ELECTRICAL "AIN STATION BUILDING 
TRIAL quNs • COMMISSIONING 

10900 310 AUXILIARY C UTILITIES DISTRIBUT. 
FABRICATION Of EDUIP"ENT 

10900 350IAUXILIARY I UTILITIES DISTRIBUT. 
SHIP"ENT Of EOUIPHENT 

10900 3110 AUXIL!ARY I UTILITIES DISTRIBUT. 
INSTALLATION OF EQUIPMENT 

10900 700 AUXILIARY I UTILITIES DISTRIBUT. 
FINISHING WORK 

10900 950 AUXILIARY I UTILlllES DISTRIBUT. 
TRIAL RUNS I COMMISSIONING 

10950 t•O WATER TREAT". PLANT I "OTOR POOL 
CONSTRUCTION I EXEC. OF WORK 

10950 380 VATER TREAT". PLANT I HOTOR POOL 
INSTALLATION OF EOUIPHENT 

10950 700 VATER TREAT". PLANT C MOTOR POOL 
FINISHING WORK 

11000 130 "AIN AOHINISTRATION BUILDING 
CONSTRUCTION OF BUILDING 

11000 180 "AIN AO"INISTRATION BUILDING 
FINISHING WORK 

11000 3110 HAIN AOHINISTRATION BUILDING 
INSTALLAllON OF EDUIPHENT 

11-000 tao HAIN ADHINISTRATION BUILDING 
ELECTRICAL INSTALLATION 

11000 1100 HAIN ADMINISTRATION BUILDING 
PLACING OF OUTFIT 

11000 950 HAIN AD"INISTRATION BUILDING 
TRIAL RUNS I COMMISSIONING 

lttOO too INTERNAL INFRASTRUCTURE 
BOUNDARY WALL C MAIN-GATE 

11100 ttO INTERNAL INFRASTRUCTURE 
CONSTRUCTION I EIEC. OF WORK 

11100 200 INTERNAL INFRASTRUCTURE 
ROADS I PLACES 

11100 300 INTERNAL INFRAST~UCTURE 
DRAINAGE SYSTEM 

11200 110 LINING I COATING PLANT I STORES 
FOUNOATIOHS FOR BUil(). ··:; 

STATUS DATED 03/03/86 
RUN DATE 03/03186 
DEPT.: PROJECT CONTROL Plttll 
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10750 950 . I 

10900 3101~ . 
10900 3501~ 

I 
10900 380° 

10900 700 

10900 950 

10950 140 

10950 3110 

10950 700 

It 000 130 

It 000 t 110 

11000 3110 

11000 HO 

ltOOO 1100 

11000 950 

lttOO 100 

lttOO 140 

It 100 200 

I tt 00 300 

11200 110 

ENGINEERING I CONSULTANT EISENBAU ESSEN GHBH 
ON BEHALF OF U N I 0 0 FOR 

GANTT-CHART FOR FOR THE IHPLEHENTATION OF A 
WELDED STEEL PIPE PLANT I BURKA 

BUR"ESE HINISTRY OF NO. 1 INDUSTRY ALTERNATIVE OF DESIGN II PAGE II 



WORK 
ITEM OESCR I PT ION 

11200 120 LINING I COATING PLANT I STORES 
FOUND.F.EQUIP.I FLOOR SLABS 

11200 180 LINING I COAllNG PLANT I STORES 
FINISHING VORK 

11200 210 LINING I COATING PLANT I STORES 
MANUFACT. OF STEEL STRUCTURE 

11200 250 LINING I COATING PLANT I STORES 
ERECTI DI· "1F STEEL STRUCTURE 

11200 310 LINING I COATING PLANT I STORES 
FABRICATION OF EQUIP"ENT 

11200 350 LINING I COATING PLANT I STORES 
SHIPMENT OF EQUIPMENT 

- 111200 3110 LINING I COATING PLANT I STORES 
INSTALLATION OF EDUIP"ENT 

11200 4110 LINING I COATING PLANT I STORES 
ELECTRICAL INSTALLATION 

11200 5110 LINING I COATING PLANT I STORES 
PIPING I UTILITY DISTRIBUTN. 

11200 6110 LINING I COATING PLANT I STORES 
INSTALLATION OF AUX. EDUIPM. 

11200 100 LINING I COATING PLANT I STORES 
FINISHING VORK 

11200 950 LINING I COATING PLANT I STORES 
TRIAL RUNS • co""ISSIONING 

11200 990 LINING I COATING PLANT I STORES 
_I _ _ _ _ SJART OF PRODUCTION 

19000 000 TAKE OYER I ACCEPTANCE OF THE 
PLANT 

19900 000 START OF PRODUCTION OF THE 
COMPLETE PLANT 

STATUS DATED 03/031116 
RUN DATE 03/03/96 
DEPT.: PROJECT CONTROL Ptttll 

L= = = - -

061071081091 t Cll t tit 21t3l 14l 15l 16l1711Bl 19120l21122l 23124l 25126l 2712Bl29130 31 32 33 
WORK 
ITEM 0110210310410 
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N::.TWORK 
SUBNET 

WORK 
I TFM 

f.0<"!00010 

- tOOOOO?O 

E0000030 

-E0000040 

I" ()j )<l()(l 5 0 

[01)00060 

r 000(~)70 
EOOOOOBO 

[0000090 

E0000100 

FOU00110 

FU0001?0 

"0000130 

E0000140 

E0000150 

F.01)00160 

HH.l00170 

t=Ou()(l180 

EO(X)f.1190 

F n{)f)(l? 1 0 

ffll"lU0220 

Ennoo210 

[0000240 

E0000250 

f (J{)(l()260 

f0000270 

-F CXXXl2.BO. 

1:0000290 

1=000<1310 

ACTIVITY TIM[ STATUS nrronr 

TIME SHFullLE t=OR lHE IMPLENTATION Of' A 
WF:LDEO STEEL PIPE PLANT I BURMA AL TERNA TI VE 

ORG 
COD 

DF: SCR I rl IOIJ 

NOMINAfION OF ENGTNfERtNG 
- COt~SUL T AIJl BY THE UWNF R 
COMtNG JNTO FORCE OF CONTRACT 

ELABORATION or PROJECT SCHFDlllE 

PROCUREMENT OF PLANT S l TF: 

SPEClflCATION FOR GFOrlETlCAL & 
SUBSOIL SURVEY 
cmJ TRACT FOR GEODE TI CAL ';llRVF. y 
& SOIL rIELO WORK 
EXECUTION OF FIELO WORK 

FIN~!. REPORT & MAPS 

SlH'fRVISIOtJ OF FJELD WORK 

COMPILf F lNAL lNFR/\S1RllC1. DATA 

COLLECT T~E PREVAILING LOCAL 
STANDARDS & REGULATIONS 
BAS I c !'.. ARCHtiF.CTUR/\L nF c; ImJ 
ron !ENDER PURPOSES 
SlARf OF lfNDER ENGINFFRINO 

CLASSIFICllflON 5¥SlEM FOR 
PLANI E(JUlPMENl 
BIDDING lNC:.TRUCflOIJS 

GENfRl\L TFCHNICAI. SPFC IF H'A TlON 
- KNOW HOW rRAN5FE R 
GENERAL TECHNtCAl SPECIFJCA1JON 
- [IE SCRIPT LON OF I OC/\l JflN 
GFNERl\I TFCHNICAL SPE:CtFICA1ION 

SlANOAIWS & REGULAl llHJS 
GENEH/\L TECHNICAL SPECIFICATION 
- $EF / LAND / AIH THANSPORl 
GFNERllL fFCHNlCl\l SPECtrtCl\TION 
- PRO~'fCl I TIMf::. CONIRUL 
GFNERM. TFCHNIC/\L SPECtrtCl\TJON 
- DOCUME N 1 AT ION 
GFNERl\I lFCHNICAL SPFCH= I CATION 
- PHUDUCT. & MAfERIAL FLOW 
GFJIERAL TECHNICAL SPECIF tCATION 

l"l)LLUl ION ~ HEAL IH HE:GIJLAT 
GE NE RAL COMMERCIAL CUNlll T IONS 

SPECIAL TFCHNlCAL SPFCtFlCATION 
- LAYOUTS & lE:NVFR DRAWINGS 
SPECIAL TfCHNICl\L SPECIF JCATtON 
- MATERIAL & ENERGi BALANCE 
SPECJ/\L lECHNICnL SPFCTFJCllTIUN 
- MECHANICAL EQUJPMENl 
SPEC!llL lrCHNICl\L SPECIFTCATlUN 

Ft FCTRICAL EQUil'Mrtll 
~PFC 11\l Tl CHNICAL '.t>F• tr TC/\T ION 

11r11 1 r Jr -:. ,: P 1P1 Nr; 

DURAl. START 
EXPECTED 

0.0 01/10/86 

0. 0 08/ 10/86 

30.0 08/ 10/86 

20.0 01/10/86 

25.o 08/11)/P.n 

5.0 27/11/86 

20.0 04/12/86 

10.n 06/01/87 

20.0 04/12/86 

10.0 06/01/87 

25.0 05/11/86 

60.0 08/10/86 

o.o 06/01/87 

45.0 29/10/86 

15.0 20/01/87 

30.0 ()6/1)1/87 

10.(l OG/01/87 

30.0 06/01/87 

30 . 0 06 / 01 / !H 

3(1. 0 06/01 /87 

30.0 06/<)1/R7 

10.0 06/01/87 

30.0 06/01/87 

70.0 06/01/87 

50.U ?(l/01/87 

70.0 20/01 /8'7 

'1!).(~ 20/01/37 

11~.o ?u/01/A'l 

GO n n'.310? /87 

END 
E XPf.CTE.D 

01/l(J/86 

OB/ 10/£16 

20/ 11.1£16 

79/10/86 

12/11/86 

04 .' 1? /8(, 

06/01/87 

20/01/87 

(>6/01/R7 

:'U/01/87 

11/1?/8G 

OG/01/87 

06/01I6'1 

06/01/87 

10/02/8'1 

17 /0?/87 

17/0?/87 

17/0>/87 

17/0?/87 

17/0?/87 

17'/0?/81 

17/0?/87 

17/0?/8'1 

14/04/87 

31/03/87 

30/C:J4/87 

~~U/0<1/8'1 

30/01/tl7 

1(l/U·1/8'7 

SLl\CK 
START 

.o 

.0 

.0 

.0 

.0 

.0 

. {) 

.0 

.0 

.o 
5.0 

10.0 

.0 

J> 

. () 

.0 

.0 

.0 

.0 

.o 

. () 

.0 

• (J 

.0 

.u 
• (J 

.o 

.u 

. () 

BURMA 
BlJRM/\1 

SLACK 
ENrl 

.0 

. () 

.0 

5.0 

.0 

.0 

.0 

• C) 

• (J 

.o 
I). 0 

1(). 0 

.0 

.o 
10.0 

.o 

.0 

.o 

.o 

.0 

.0 

.o 

.o 

.o 

.o 

. () 

.0 

.o 

. (I 

STl\RT 
LATEST 

01/10/86 

08110/86 

08/ 10/86 

01/10/B6 

nB/ 1()/86 

27/11/Bfi 

04/12/86 

06/01/87 

04;121n6 

06/01/87 

12/11/86 

?.2/ 10/R6 

06/01/87 

29/ 10/86 

20/01 /87 

06/01/87 

06/01/87 

06/01 /87 

06/01/87 

06/01/87 

06/01/8'1 

06/01/87 

06/01 /87 

06/01 /87 

20/01/87 

20/01/87 

?0/0118'1 

20/IJl/87 

(•3/CJ~' .' 87 

END 
lATrST 

01/10/86 

08/ 10/B6 

20/11/86 

05/ 11/86 

12/11/86 

04/1?/86 

Ob/01/87 

70/01/87 

06/01/87 

?U/01/87 

18/12/86 

?1)/01/87 

Ofi/01/87 

06/01/8'7 

24/02/87 

17/02/87 

1 '//02/87 

1'1/02/87 

17 /02/87 

17/0?/87 

17 /0?/87 

17/0?/87 

17 /02/87 

14/04/8/ 

31/03/87 

30/04/87 

10/04/87 

30/04/&7 

30/04/87 

rAriF 

RUN DATE 03MAR86 

SCHEDULE 
DATE 

DEPT. 

I 
H 
:>-: . 
N 
~ 
I 



NETWORK 
SUBNET 

ACTIVITY TIME STATUS REPORT 

TIME SHEDULE FOR THE IMPLENTATION OF A 
WELDrD STEEL PIPE PLANT I BURMA ·ALTERNATIVE 

WORK ORG 
ITEM COD 

DES CR I PT ION DURAT. START 
EXPECTED 

END SLACK 

F.0000320 

F.0000330 

E0000340 

E0000350 

E0000360 

E0000370 

E0000380 

E0000390 

E0000400 

E0000410 

F1000000 

-F 1100000 

F1400000 

Fl500000 

F1600000 

10100130 

10100180 

I0100380 

10100950 

I0200110 

10200120 

I0200180 

I0200210 

I0200250 

10200310 

I0200350 

10?00380 

10200480 

10200580 

SPECIAL TECHNICAL SPECIFICATION 70.0 20/01/87 
- CIVIL WORK & STEEL STRUCT. 
SPECIAL TECHNICAL SPECIFICATION 50.0 17/02/87 
- AUXILIARY EQUIPMENT 
QUESTIONAIRES FOR PREQUALIFICAT. 15.0 24/02/87 
OF TURNKEY BIDDERS 
PREQUALIFICATION OF TURNKEY 20.0 31/03/87 
BIDDERS 
PRINTING & DISTRIBUTION OF THE 5.0 30/04/67 
TENDER DOCUMENTS 
TURNKEY BIDDING PERIOD 40.0 08/05/67 

EVALUATIOt~ OF TURNKEY BIDS 

NEGOTATIONS WITH THE TURNKEY 
BIDDERS 
TURNKEY CONTRACT DOCUMENTS 

START OF SITE MANAGEMENT 

START OF CONTRACTUAL WORK 

SUPERVISION OF SITE WORK 

25.0 09/07/87 

10.0 13/08/87 

5.0 27/08/87 

o.o 03/09/87 

0.0 03/09/87 

392.0 03/09/87 

CONNECTION OF ELECTRICAL POWER 10.0 03/09/87 
& WATER FOR SITE WORK 
SITE INSTALLATION & PROV. CONNCT 20.0 17/09/87 
OF ELEC. POWER & WAT 
CONNECT ION OF ELECTRICAL POWER & 10.0 :?4/08/88 
Ur ILITIES 
GArE HOUSE & WEIGHING BRIDGE 80.0 15/ 10/87 
CONSTRUCTION OF BUILDING 
GATE HOUSE & WEIGHING BRtDGE 30.0 28/12/87 
FINISHING WORK 
GATE HOUSE & WEIGHING BRIDGE 10.0 14/09/88 
INSTALLATION OF EQUIPMENT 
GATE HOUSE & WEIGHING BRIDGE 0.0 28/09/88 
TRIAL RUNS & COMMISSIONING 
SLITTING LINE /STRIP PREPARATION 40.0 15/10/87 
FOUNDATIONS FOR BUILDING 
SLITTING LINE /STRIP PREPARATION 40.0 20/07/88 
FOUND.F.EQUIP.& FLOOR SLABS 
Sll TT I NG LI NE IS TR IP PREPARATION 15. 0 14/09/ 88 
FINISHING WORK 
SLITTING LINE /STRIP PREPARATION 40.0 07/04/88 
MANUFACT. OF STEEL STRUCTURE 
SLITTING LINE /STRIP PREPARATION 30.0 07/06/88 
ERECTION OF STEEL STRUCTURE 
SLITTING LINE /STRIP PREPARATION 160.0 11/12/87 
FABRICATION OF EQUIPMENT 
SLITTING LINE /STRIP PREPARATION 40.0 03/08/88 
SHIPMENT OF EQUIPMENT 
SLITTHJG LH~E /STRTP PRFPARt\rtON 25.0 05/10/88 
INSlALLATION OF EQUIPMENT 
SLITTING l INE /STRIP PREPARATION 10.0 19/10/88 
ELECTRICAL INSTALLATION 
SLITTING LINE /STRIP PREPAqATION 10.0 19/10/88 
PIPING & UTILITY DISTRIBU1N. 

EXPECTF..D START 

30/04/87 

30/04/87 

17/03/87 

30/04/87 

OB/05/87 

09/07/87 

13/0B/87 

27/08/87 

03/09/87 

03/09/87 

03/09/87 

22/03/69 

17/09/87 

15/10/87 

07/09/68 

09/02/88 

09/02/88 

28/09/88 

28/09/88 

11/1?/87 

14/09/88 

05/10/88 

07/06/88 

20/0'l/ 88 

03/0B/68 

?8/09/88 

10/11/88 

03/11/88 

03/11/88 

.0 

.0 

. 0 

.0 

.0 

.0 

.o 

.0 

.0 

.0 

.o 

.o 

.o 

.o 
25.u 

10.0 

10.0 

10.0 

10.0 

.0 

.o 

.o 

.o 

.o 
5.0 

5.0 

.0 

5.0 

5.0 

BURMA 
BURMA1 

SLACK 
END 

.o 

.0 

.0 

.0 

.o 

.o 

.o 

.0 

.0 

.o 

.o 

.o 

.o 

.o 
25.0 

10.0 

10.0 

10.0 

10.0 

.0 

.o 

.o 

.o 

.o 
5.0 

5.0 

.o 
5.0 

5.0 

START 
LATEST 

20/01/87 

17/02/67 

24/02/87 

31/03/87 

30/04/67 

08/05/87 

09/07/87 

13/08/87 

27/08/87 

03/09/87 

03/09/87 

03/09/87 

03/09/87 

17/09/87 

28/09/88 

29/10/87 

12/01/88 

28/09/88 

12/10/88 

15/10/87 

20/07/88 

14/09/68 

07/:'.>4/86 

07/06/68 

18/12/07 

10/08/88 

05/10/88 

26/10/88 

26/10/88 

END 
LATEST 

30/04/87 

30/04/87 

17/03/87 

30/04/87 

08/05/87 

09/07/87 

13/08/8'7 

27/08/87 

03/09/87 

03/09/87 

03/09/87 

22/03/89 

17/09/87 

H'i/ 10/6'r 

12/ 10/88 

23/02/88 

23/02/88 

12/10/88 

12/10/88 

11/12/87 

14/09/88 

05/10/88 

07/06/88 

20/07/88 

10/08/88 

05/10/88 

10/11/88 

10/11/88 

10/11/88 

PAGE 2 

RUN DATE 03MAR86 

SCHEDULE 
DATE 

DEPT. 
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ACTIVITY TIME STATUS REPORl PAGE 3 

NETWORK TIME SHEDULE FOR THE IMPLEtHATION OF A BURMA 
SUBNET WELDED STEEL PIPE PLANT I BURMA AL TERNl\TIVE I BURMA1 RUN DATE 03MAR86 

- - - - WORK ORG OESCR I PT ION DURAT. START EIJD SLACK SLACK START END SCHEDULE DEPT. 
ITEM COD EXPECTED EXPECTED START ENO LATEST LATEST DATE 

10200680 SLITTING LINE /STRIP PREPARATION 15.0 12/10/88 03/11/BB 5.0 5.0 19/ 10/88 10/11/88 
INSTALLATION OF AUX. EQUIPM. I 

10200700 SLITTING LINE /STRIP PREPARATION 5.0 26/10/88 03/11/BB 5.0 5.0 03/11/RB 10/11/BB H 
x FINISHING WORK . 

10200950 SLITTING LINE /STRIP PREPARATION 10.0 10/11/88 25/11/BB .0 ;0 10/11/BB 25/11/88 N 
TRIAL RUNS & COMMISSIONING O'"I 

10200990 SLITTING LINE /STRIP PREPARATION 0.0 25/11/88 25/11/88 .0 .o 25/11/88 25/11/88 I 
Sll\RT OF PRODUCTION 

10300110 PIPE PRODUCTION AREA 35.0 05/01/88 23/02/88 30.0 30.0 16/02/88 07/04188 
FOUNDATIONS FOR BUILDING 

10300120 PIPE PRODUCTION AREA 60.0 13/05/88 10/0B/88 5.0 5.0 20/05/88 17/08/88 
FOUNO.F.EQUIP.& FLOOR SLABS 

I0300180 PIPE PRODUCTION AREA 20.0 13/07/88 10/08/88 5.0 5.0 20/07/88 17/08/88 
FINISHING WORK 

10300210 PIPE PRODUCTION AREA 35.0 09/02/88 29/03/BB 5.0 5.0 16/02/88 07/04/BB 
MANUFACT. OF STEEL STRUCTURE 

!0300250 PI PE PRODUCTION AREA 30.0 29/03/88 13/05/88 5. o 5.0 07/04/88 20/05/BB 
ERECTION OF STEEL STRUCTURE 

10300310 PIPE PRODUCTION AREA 200.0 03/09/87 12/06/88 .0 .0 03/09/87 ?2/06/88 
FABRICATION OF EQUIPMENT 

17/o'8/88 I0300350 PIPE PRODUCTION AREA 40.0 22/06/88 17/08/88 .o .o 22/06/88 
SHIPMENT OF EQUIPMENT 

I0300380 PIPE PRODUCTION AREA . 120.0 17/08/88 06/02/89 .o .o 17/08/89 OG/02/89 
INSTALLATION OF EQUIPMENT 

I0300480 PIPE PRODUCTION AREA 60.0 10/11/88 06/02/89 .0 .o 10/11/88 06/0:?/89 
ELfCTR !CAL INSTALLATION 

- -18300580 PIPE PRODUCTION AREA 40.0 25/11/88 06/02/89 10.0 .0 09/12/88 06/02/89 
PIPING & UllLITY DISTRIBUTN. 

10300680 PIPE PRODUCTION AREA 20.0 23/ 12/88 06/02/89 10.0 .o 09/01/89 06/02/89 
INSTALLATION OF AUX. EQUIPM. 

-10300700 PIPE PRODUCTION AREA 15.0 09/01/89 06/02/89 5.0 .o 16/01/89 06/02/89 
FINISHING WORK 

10300950 PIPE PRODUCTION AREA 30.0 06/02/89 20/03/89 .o .o 06/02/89 20/03/89 
TRIAL RUNS & COMMISSION ING 

10300990 PIPE PRODUCTION AREA 0.0 20/03/89 20/03/89 .o .0 20/03/89 20/03/89 
START OF PRODUCTION 

10500110 P!PE FINISHING ARFA I STORAGES 60.0 01/03/88 30/05/88 .0 .o 01/03/88 30/05/88 
fOUNUATIONS FOR BUILDING 

10500120 PIPE FINISHING AREA I SlORAGES 40.0 27/07/88 21/09/88 .o .0 27/07/88 21/09/88 
FUUND.F.EWUIP.& FLOUR SLABS 

10500180 PIPE FINISHING AREA I SIORMES 20.0 24/08/88 21/09/88 .o .0 24/08/88 21/09/88 
FINISHING WORK 

10500210 PIPE FINISHING ARFA I STORAGES 45.0 22/03/88 30/05/88 .o .0 22/03/88 30/05/88 
MANUFACT. OF STEFL STRUCTURE 

10500250 PIPE FINISHING AREA I STORAGES 40.0 30/05/88 27/07/88 .o .o 30/05/88 27 /0'l /88 
ERECTION (lf STEEL SlRUCTURE 

!0500310 PIPE FINISHING AREA I SlORAGES 150.0 18/12/8"7 27/07/88 .o .o 18/ 12/87 27/07/88 
FAARICATION OF EQUIPMENT 

10500350 PIPE FINISHING AREA I STORAGES 40.0 27/07/88 21/09/88 .o .o 27/07/88 21/09/88 
SHH'MENT or EQUIPMENT 

I0500380 PIPE FINISHING AREA I STORAGES 30.0 21/09/88 03/11/88 .o .o 21/09/88 03/11/88 
I NS TALL AT ION OF EQUIPMENT 

10500480 PIPE FINISHING AREA I STORAGES 20.0 05/10/88 03/11/88 .o .0 05/10/88 03/11/68 
ELEClRICAL I NS TALL AT 1 ON 

I0500580 PIP~ FINISHING AREA I STORAGES 10.0 19/10/88 03/11/88 .0 .0 19/10/88 03/11/88 
p Ir 1 NG & LJ TI LIT y 0 Is lR mu IN. 

10500680 PIPE FINISHING AREA I S~ORAGES 10.0 05/10/88 03/11/88 10.0 .o 19/10/88 03/11/88 
INSTALLATION OF AUX. EQJIPM. 



ACTIVITY TIME STATUS nErORT rAGE 4 

NETWORK r I Mf' SHEUULE FOR THE IMPLENTAT ION OF J\ BURM/\ 
SUBNET WELnrn s lrTL PIPE PLANT I BURMA ALTERNATIVE 1 BURMA1 RUN DATE 03MARB6 

WORK ORG DESCRIPTION DURAT. START ENU SLACK SLACK START END SCHEDULF DEPT. 
ITEM COD EXPECTED E>.PECTEO START ENO LATEST LATEST DATE 

10500700 PIPE FINISHING AREA I STORAGES 5.0 19/10/BB 03/11/BB !3.0 .o 26/ 10/88 03/11/88 
FINISHING WORK I 

10500950 PIPE FINISHING AREA I STORtl.GES 10.0 03/11/88 18/11/88 .0 .0 03/11/88 18/ 11/88 H 

lRit\L RUNS & COMMISSIONING 
>: . 

10500990 PIPE FINISHING ARE/\ I STORAGES 0.0 18/11/88 18/ 11 /BA .0 .0 18/11/88 18/11/88 N 
SIART OF PRODUCTION -.J 

I0600110 WORKSHOPS & SPARE PARTS STORAGES .30.0 27/07/88 07/09/Bfl 20.0 20.0 24/08/88 05/10/88 I 
FOUNDATIONS FOR BUILDING 

10600120 WORKSHOPS /I. SPARE PARTS STORAGES 25.0 26/10/88 02/12/88 5.0 5.0 03/11/88 09/12/88 
FOUND.F.EQUIP.& FLOOR SLABS 

I0600180 WORKSHOPS & SPARE PARTS STORAGES 10.0 18/11/88 02/12/88 5.0 5.0 25/11/88 09/12/88 
J= INISHING "IOnK 

I0600210 WORKSHOPS & SPARE PARTS STORAGES 20.0 31/08/88 28/09/88 5.0 5.0 07/09/88 05/ 10/88 
MANUFACT. OF STEEL STRUCTURE 

10600250 WORKSHOPS & SPARE PARTS STORAGES 20.0 28/09/88 26/10/88 5.0 5.0 05/10/88 03/11/88 
ERECTION OF STEEL STRUCTURE 

10600310 WORKSHOPS /I. SPARE PARTS STORAGES 180.0 26/01/8P 12/ 10/88 .o .0 26/01/88 12/10/88 
FABRICATION OF EQUIPMENT 

I0600350 WORKSHOPS & SPARE PARTS STORAGES 40.0 12/10/88 09/12/88 .o .o 12/ 10/88 09/12/88 
ShIPMENT OF EQUIPMENT 

10600380 WORKSHOPS & SPARE PARTS STORAGES 20.0 09/12/88 09/0' /89 .o .o 09/12/88 09/01/89 
I~STALLATION OF EQUIPMENT 

10600480 WORKSHOPS & SPARE PARTS STORAGES 20.0 09/12/88 09/01/89 .o .o 09/12/88 09/01/89 
ELECTRICAL INSTALLATION 

10600580 WORKSHOPS & SPARE PARTS STORAGES 10.0 16/ 12/88 09/01 /89 5.0 .o 23/12/88 09/01/89 
PIPING & UTILITY DISTRIBUTN. 

10600680 WORKSHOPS & SPARE PARTS STORAGES 15.0 16/12/88 09/01/89 .0 .o 16/12/88 09/01/89 
INSTALLAlION OF AUX. EQUIPM. 

10600700 WORKSHOPS & SPARE PARTS STORAGES 5.0 02/01/89 09/01/89 .0 .o 02/01/89 09/01/89 
FINISHING WORK 

10600950 WORKSHOPS & SPARE PARTS STORAGES 10.0 09/01/89 23/01/89 .o .o 09/01/89 23/01/89 
TRIAL RUNS & COMMISSIONING 

10600990 WORKSHOPS & SPARE PARl s s rorMGf'S 0.0 23/01 /89 23/01/89 .o .0 23/01/89 23/01/89 
START OF PRODUCTION 

10700310 ELECTRICAL POWER OIST1AUT!ON 1?0.0 27/11/87 20/05/88 .o .o 27/11/87 20/05/88 
FABRICATION OF EQUIPMENT 

I0700350 ELECTRICAL POWER DISTtBUTION 40.0 20/05/88 20/07/88 .0 .o 20/05/88 20/07/88 
SHIPMENT OF EQUIPMENT 

!0700380 ELECTRICAL POWER DISTIAUTION 70.0 20/07/88 26/10/88 .o .o 20/07/88 26/10/88 
I NS l ALL AT I ON OF E QUI PME: NT 

10700680 ELECTRICAL POWE.R DISl lAUTION 30.0 31/08/88 26/10/88 10.0 .o 14/09/88 26/10/88 
INSTALLATION OF AUX. EQUIPM. 

10700950 ELECTRICAL POWER OISTIAUTION 10.0 26/10/88 10/11/88 .o .o 26/10/88 10/11/88 
TnIAL RUNS & COMMISSIONING 

10750130 ELECTRICAL MAIN STATION BUILDING 120.0 09/02/88 03/08/88 .o .o 09/02/88 03/08/88 
CONSTRUCIION OF BUILDING 

I0750180 ELECTRICAL MAIN STATION 9UILDING 40.0 20/05/88 03/08/88 10.0 .o 07/06/88 03/08/88 
FINISHING WORK 

10750380 ELECTRICAL MAIN STATION BUILDING 50.0 03/08/88 12/ 10/88 .o .o 03/08/88 . 1?./10/88 
INSTALLATilJN OF EQUIPMENT 

10750680 El.ECTRICAL MAIN STATION BUILDING 20.0 14/09/88 12/10/88 .o .o 14/09/88 12/10/88 
INSTALLATION OF AUX. EQUIPM. 

I0750950 ELECTRICAL MAIN STATION BUILDING 10.0 12/10/88 26/10/88 .o .o 12/10/88 26/10/88 
TRIAL RUNS & COMMISSIONING 

10900310 AUXILIARY & UTILirtES OISTRIBUT. 120.0 17/09/87 08/03/88 .o .o 17/09/87 08/03/88 
FABRIC/\ r ION OF EQU I PMEN r 

I0900350 AUXILIARY & UTILITIES DISTRIBUT. 40.0 08/03/88 05/05/88 .o .o 08/03/88 05/05/88 
SHIPMENT OF EQUIPMENT 



ACTIVITY TIME STATUS REPORT PAGE 5 

NETWORK l !ME SHEDULE FOR !HE IMPLENTATION OF A BURMA 
SUflNE T WELnrn s TEEL PH'E PLANT I BURMA ALTERNATIVE I 8URMA1 RUN DATE 03MARB6 

WORK ORG DESCRIPTION DURAT. START END SLACK SLACK START END SCHEDULE DEPT. 
ITEM coo E><PECTEO E><PECTED START END LATEST L.ATES T DATE 

I0900380 AU><!LIARY & UTILITIES DISTRIBUT. 120.0 05/05/88 26/10/88 .0 .0 05/05/88 26/10/88 
INSTALLATilJN OF EQUIPMENI ' 10900701) AUXILIARY & UTILITIES DISTRIBUT. 40.0 17/08/88 12/10/BB 10.0 10.0 31/08/88 26/10/88 H 

FINISHING WORK x . 
10900950 AUXILIARY & UTILITIES DISTRIBUT. 10.0 26/10/BR 10/11/88 .0 .0 26/10/88 10/11/88 N 

TRIAL RUNS & COMMISSION ING 00 
10950140 WATER TREATM. PLANT & MOTOR POOL 100.0 09/02/88 06/07/88 .0 .0 09/02/88 06/07/88 ' CONSTRUCTION I EXEC. OF WORK 
10950380 WATER TREATM. PLANT & MOTOR POOL 40.0 06/07/88 31 /(1" l8 .n .0 06/07/RR 31/0A/AB 

INSTALLATION OF EQUIPMENT 
10950700 WATER TREATM. PLANT & MOTOR POOL 20.0 03/08/88 31/nfli88 . (l .0 03/08/88 31/08/88 

FINISHING WORK 
11000130 MAIN ADMINISTRATION BUILDING 120.0 02/02/88 27 /07 /88 .0 .0 02/02/F\8 27/07/88 

CONSTRUCTION OF BUILDING 
11000180 MAIN ADMINISTRATION BUILDING 60.0 27/07/88 19/10/88 .0 .0 27/07/88 19/10/BB 

<INISHING WORK 
11000380 MAIN ADMINISTRATION BUILDING 40.0 10/08/88 19/10/88 10.0 .0 24/08/BB 19/ 10/BB 

INSTALLATION OF EQUIPMENT 
t 1000480 MAIN ADMINISTRATION BUILOING 50.0 10/08/88 19/10/88 .0 .0 10/08/88 19/10/88 

ELECIRICAL INSTALLATION 
I 1000800 MAIN ADMINISTRATION BUILDING 15.0 19/11)/88 10/11/88 .0 .0 19/10/88 10/11/88 

PLACING OF OUTFIT 
I 1000950 MAIN ADMINISTRATION BUILDING 0.0 10/ 1 ; 188 10/11/88 f) .o 10/11/88 10/11/88, 

TRIAL RUNS & COMMISSIONING 
I 1100100 INTERNAL INFRASTRUCTURE: 60.0 15/10/87 12/01/88 '' .o 15/10/87 12/01/88 

BOUNDARY WALL & MAIN-GATE 
11100140 INTERNAL INFRASTRUCTURE 250.0 01/03/88 27 /02/89 .0 .o 01/03/88 2'7 /02/89 

CONSTRUCT ION I E IEC. OF WORK 
I 1100200 INTERNAL INFRASTRUCTURE 180.0 14/06/88 27/02/89 .0 .0 14/06/88 27/02/89 

ROADS & PLACES 
11100300 INTERNAL INFRASTRUCTURE 200.0 13/05/88 27/02/89 .0 .0 13/05/88 27 /02/89 

DRAINAGE SYSTEM 
I 1200110 LINING & COATING PLANT I STORES 60.0 12/11/87 09/02/88 .o .o 12/11/87 09/02/88 

FOUNDATIONS FOR BUILDING 
I1200120 LINING & COATING PLANT I STORES 70.0 07/06/88 14/09/88 .0 .o 07/06/88 14/09/88 

FOUND.F.EQUIP.& FLOOR SLABS 
11200180 LINING & COATING PL.ANT I STORES 20.C 17/08/88 14/09/88 .o .o 17/08/98 14/09/88 

FI NI SH ING WORK 
I1200210 LINING 8. COATING PLANT I SlORES 65.0 29/10/87 02/02/88 5.0 5.0 05/11/87 09/02/88 

MANUFACT. OF STEEL STRUCTURE 
I1200250 LINING & COATING PLANT I STORES 80.0 09/02/88 07/06/88 .o .o 09/02/88 07/06/88 

ERECTION OF STEEL STRUCTURE 
I 1200310 LINING & COATING PLANT I STORES 200.0 01/10/87 20/07/88 .o .o 01/10/87 20/07/88 

FABRICATION OF EQUIPMENT 
I 1200350 LINING & COATING PLANT I STORES 40.0 20/07/88 14/09/88 .o .o 20/07/88 14/09/88 

SHIF'MENT OF EQUIPMENI 
11200380 LINING & COATING PLANT I STORES 100.0 14/09/88 06/02/89 .o .o 14/09/88 06/02/89 

INSTALLATION OF EQUIPMENT 
11200480 LINING & COATING PLANT I STORES 60.0 10/11/88 06/02/89 .0 .o 10/11/88 06/02/89 

ELECTRICAL INSTALLATION 
I1200580 LINING & COATING PLANT I STORES 40.0 09/12/88 06/02/89 .0 .o 09/ 12/88 06/02/89 

PIPING & UIILITY DISTRIBUTN. 
11200680 LINING & COATING PLANT I STORES 20.0 09/01/89 06/02/89 .o .o 09/01/89 06/02/89 

INSIALLATION OF AUX. EQUIPM. 
112<X>700 LINING & COATING PLANT I STORES 20.0 23/ 12/88 06/02/89 10.0 .o 09/01/89 06/02/89 

FINISHING WORK 
I1200950 LINING & COATING PLANt I SrQRES 30.0 06/02/89 20/03/89 .o .o 06/02/89 20/03/89 

TRIAL RUNS & COMMISSIONING 



NETWORK 
SUANE T 

WORK 
ITEM 

11200990 

18000000 

19900000 

ORG 
coo 

ACTIVITY TIME STATUS REPORT 

TIME SHEDULE FOR 1 :•E IMPLENTAT ION OF A 
WELDED STEEL PIPE PLANT I BURMA ALTERNATIVE I 

DESCRIPTION DURAT. START END 
E><PECTED E><PECTEO 

LINING & COATING PLANT I STORES 0.0 20/03/89 20/03/,99 
START OF PRODUCTION 
TAKING OVER I!. ACCEPTANCE OF THE 0.0 22/03/89 22/03/89 
PLANT 
START OF PRODUCTION OF THE 3.0 22/03/89 29/03/89 
COMPLETE PLANT 

PAGE 6 

BURMA 
BURMA1 RUN DATE 03MAR86 

SLACK SLACK START END SCHEDULE DEPT. 
START ENO LATEST LATEST DATE 

.0 .0 20/03/89 20/03/89 I 

.0 .o 22/03/89 22/03/89 H 
~ . 

.0 .o 22/03/89 29/03/89 N 
\!> 
I 



NElWORK 
SUG~'1E T 

ACTIVITY TJME STATUS REPORT 

rmE SHEDULE FQR THE IMPLENTATION UF- ft 
WC:LOED STEFi_ PIPE PLANT I BURMA AL TF.RNATIVC 1 I 

WORK ORG 
ITCM COO 

DCSCR IP T ION DllP.AT. START 
EXPECT[ I) 

El-JD 
EX;.>ECTEu 

SLACK 
:.-PhT 

f.0000010 

f.00\)0020 

E0000030 

E0000040 

f0\)0()()()50 

f_fJ000060 

E0000070 

f0000080 

f.0000090 

f.OOG~.100 

E0000110 

HXl00120 

E0000130 

F0000140 

E0000150 

E0000160 

f.0000110 

E0000180 

E0000190 

!:'0000210 

E0000220 

E00()0230 

f.0000240 

f.0000250 

E0000260 

E0000270 

E.0000280 

F0000290 

t:0000310 

NOMINATIO, OF E:NG!NEE:RING 
- CONSULTnNT BY THE OWNFR 
COMING INTO FORCE OF \.ONTRACT 

ELABORATION OF PRO,IECT SCHEDULE 

PROCUREMENT OF PLANT SITE 

SPECIFICATION FOR G~ODFTICAL & 
SURSOIL SURVEY 
CONTRA\.T FOR GE:ODETI\.AL SURVEY 
& SOIL FIELD WORK 
EXECllTION OF FIELD WORK 

FINAL REPORT & MAPS 

Sl 1PE:RVtSION OF FIELD WORK 

COMPILE FINAL INFRASTRUCT. DATA 

COLLECT TH!:' PREVAILING LOCAL 
STANDARDS & REGULATIONS 
BASIC & ARCHITECTURAL DESIGN 
FUR TENDER PURPG~ES 
START OF lENOER ENGINEERING 

CLASSIF!CAT10N SYST~M FOR 
PLANT CQUIPMENT 
BIDDING INSTRUCTIONS 

GENFRAL TfCHNICAL SPECIFICATION 
- KNOW HOW TRANSFER 
(,H.ER1<L TECHNICAL SPECIFICAllON 
- DES':RIPTION OF LOCATION 
GENERAL TECHNICAL SPECIFICATION 
- STANDARDS & REGULATIONS 
GENERAL TECHNICAL SPECIFICATION 
- SEE I Ll\tJD I AIR TRANSPORT 
GENERAL TECHNICM SPECIFICATION 
- PROJECT I TIME CONTROL 
GfNERAL TECHNICAL SPECIFICATION 
- OOCUMFNTATION 
GENERAL TECHNICAL SPECtFlCATlON 
- PRODUCT. & MATERIAL FLOW 
GENERAL fECHNICAL SPECIFICATION 
- POLLUTION & HEALlH REGULAT 
GE NE RAL COMMERCIAL CONO IT IONS 

0.0 01/10/86 

0.0 08.'10/86 

30.0 08/ 10/86 

20.0 01/10/8l> 

25.0 08/10/86 

5.0 27/11/86 

20.0 04/12/86 

10.0 06/01/87 

20.0 04/12/86 

10.U 06/01/87 

25.0 05/11/86 

60.0 08/10/86 

o.o 06/01/87 

45.0 29/10/86 

15.0 20/01/87 

30.0 06/01/87 

30.0 06/01/87 

30.0 06/01/87 

30.0 06/01/87 

30.0 06/01/87 

30.0 06/0U87 

30.0 06/01/87 

30.0 OG/01/87 

70.0 06/01/87 

SPECIAL TECHNICAL SPECIFICATION 50.0 20/01/87 
- LAYOUlS & TENDER DRAWINGS 
SPECIAL TECHNICAL SPECIFICATION 70.0 20/01/87 
- MAlERIAL & ENERGY BALANCE 
SPECIAL TECHNICAL SPECIFICATION 70.0 20/01/87 
- MECHANICnL EQUIPMENT 
SPEC I AL 1fCHN1CAL SPEC ff' I CATION 70.0 20/0 i/87 
- ELECIRICnL EQUif'MEtJT 
SPECIAL TECHNICAL SPFCIFICATlON 60.0 03/02/87 
- UTILITIES I PIPING 

01/1G/85 

08/ 10/86 

20/11/86 

29/10/86 

12/11/86 

04/12/86 

')6/01/87 

20/01/87 

06/01/87 

20/01 /87 

11/12/86 

06/01/87 

06/01/87 

06/01 /87 

10/02/87 

17/02/87 

17/02/87 

17/02/87 

17/02/87 

17/0?/87 

17/02/87 

17 /02/87 

17/02/87 

14/04/87 

31/03/87 

30/04/87 

30/04/87 

30/04/87 

30/04/8'1 

.0 

. ') 

.0 

.o 

.0 

.0 

.o 

.0 

.o 

.0 

5.0 

10.0 

.o 

.o 

.o 

.0 

.o 

.o 

.o 

.o 

.0 

.0 

.o 

.0 

.o 

.0 

.o 

.o 

.o 

.3URMA 
'3t:RMA? 

SLACK 
ENO 

.0 

. () 

.0 

!LO 

.0 

.0 

.0 

.0 

.o 

.o 
5.0 

10.0 

.o 

.o 
10.0 

.o 

.o 

.o 

.o 

.0 

.o 

.o 

.o 

.o 

.o 

.o 

.0 

.o 

.o 

START 
L~TEST 

01/i0/86 

08/10/86 

08/10/86 

01/10/06 

08/10/86 

27/11/86 

04/12/86 

06/01/87 

04/12/86 

06/01/87 

12/11/86 

22/10/86 

06/01/87 

29/10/86 

20/01/87 

06/01/87 

06/01/87 

06/01/87 

06/01/87 

06/01/87 

06/01/87 

06/01/87 

06/01/87 

06/01/87 

20/01/87 

20/01/87 

20/01/87 

20/01/87 

03/02/87 

Elm 
LATEST 

01/10/86 

08/ 10/86 

20/11/86 

05/11/86 

12/11/86 

04/12/86 

06/01 /87 

20/01/87 

06/01/87 

20/01/87 

18/12/86 

20/01/87 

06/01/87 

CG/01/87 

24/02/87 

17/02/87 

17/02/87 

17/02/87 

17/02/87 

17/02/87 

17 /02/87 

17 /02/87 

17 /02/87 

14/04/87 

31/03/87 

30/04/87 

30/04/87 

30/04/87 

30/04/87 

PAGE 

RUtJ DA rt 03Ml\R86 

SCHEDULE 
DATE 

DEPT. 

I 
H 
:>< 
w 
0 
I 



NETWORK 
SUBNET 

ACTIVITY TIME STATUS REPORT 

TIME SHEDULE FOR T~E IMPLENTATION OF A 
WELOED STEEL PIPE PLANT I BURMA ALTERNATIVE II 

WORK ORG 
ITEM con 

DES CR I PT ION DURAT. START 
E)(PECTED 

END SLACK 
f)(PFCTED START 

EOOOC320 

E0000330 

E0000340 

E0000350 

E0000360 

E0000370 

E0000380 

E0000390 

F.0000400 

E0000410 

F1000000 

F 1100000 

F1~00000 

F1500000 

F1600000 

10100130 

10100180 

10100380 

10100950 

t0'.'00110 

'"120 

.80 

10200210 

10200250 

I0/00310 

10200350 

10200380 

to?00480 

!0?00580 

SPFC T AL TECHNICAL SPEC TF TCA TYON 70. 0 ~0/01 /87 
- CIVIi WllRK & SffEL STRUCT. 
SPEC: I Al. TECHNICAL SPEC: TF ICA TION 50. 0 17 /0? /87 
- AUXILIARY EQUIPMENl 
QUESTIONAIRES FOR PREQUALIFTCAT. 15.0 24/02/87 
OF IURNKEY BIDDERS 
PREQUALIFICATION OF TURNKEY 20.0 31/03/87 
BIDDERS 
PRINTING & DISTRIBUTION OF THE 5.0 30/04/87 
lENll[R DOCUMENTS 
TURN~EY BIDOING PERIOD 40.0 08/05/87 

E VALUATION OF TURNKEY BIDS 

NE GOH. !IONS WITH THE TURNKEY 
BI UDE RS 
TURtJKEY CONTRACT DOCUMENTS 

25.0 09/07/87 

10.0 13/08/87 

5.0 27/08/87 

START OF SITE MANAGEMFNT 0.0 03/09/87 

START OF CONTRACTUAL WORK 0.0 03/09/87 

SUPF.RVIStoN 01= SITE WORK 417.0 03/09/97 

CONNECTION OF ELECTRICAL POwtR 10.0 03/09/87 
8. WATER roR SITE WORK 
SITE INSTALLATION 20.0 17/09/97 

CONNECTION OF ELECTRICAL POWER & 10.0 28/09/88 
UllLITIES 
GATE HOUSE & WEIGHING BR1DGE 80.0 15/10/97 
CONSTRUCTION OF BUILDING 
GATE HOUSE & WEIGHING BIHf,GE 30.0 29/12/87 
FINISHING WORK 
GAlE HOUSE & WEIGHING BRIDGE 10.0 14/09/88 
INSTALLATION OF EQUIPMENT 
GAlE HOUSE & WEIGHING BRIDGE 0.0 28/09/88 
TRIAL RUNS & COMMISSIONING 
SLITTING l.INE /STRIP PREPARATION 40.0 29/10/87 
FOUNDATIONS FOR BUILDING 
SLITTING LINE /STRIP PREPARATION 40.0 20/07/88 
FOUND.F.E~UIP.& FLOUR SLABS 
SL!TlING LINE /STRIP PREPARATION 15.0 14/09/88 
FINISHING WORK 
SLITTING LtNF /STRIP PREPARATION 40.0 07/04/88 
MANUFACT. OF STEEL STRUCTURE 
SLilTING LINE /S1RlP PREPARATION 30.0 07/06/88 
ERECTION UF STEEL STRUCTURE 
SLITTING LJNE /SlRlP PREPARATION 160.0 11/12/87 
FABRICATION OF EQUIPMENT 
SLilTING LINE /STRIP PREPARATION 40.0 03/08/88 
s1nrME.NT OF EQUIPMENT 
SLITTING LINE /STRIP PREPARATION 25.0 05/10/88 
INSTALLATION OF [QUIPMENT 
Sl JTT!NG I INE /STRI" PR!=PARl\TtON 10.0 19/10/88 
El EClRfCAl INSTALLATION 
SL ITT ING l INF /STRIP PREPARATION 10.0 19/10/88 
PIPING & UTILITY DISTRIBUTN. 

30/04/87 

30/04/87 

17 /03/87 

30/04/87 

08/05/87 

09/07/87 

13/08/87 

27/08/87 

03/09/87 

03/09/87 

03/09/87 

28/04/89 

17/09/87 

15/10/87 

12/10/88 

09/02/88 

09/02/88 

28/09/88 

28/09/88 

28/12/87 

14/09/88 

05/10/88 

07/06/88 

20/07/88 

03/08/88 

28/09/88 

10/11/88 

03/11/88 

03/11/88 

.o 

.0 

.o 

.0 

.0 

.0 

.0 

.0 

.o 

.o 

.0 

.0 

.o 

.0 

.0 

10.0 

10.0 

10.0 

10.0 

5.0 

.0 

.o 

.o 

.o 
5.0 

5.0 

.o 
5.0 

5.0 

BUH MA 
BURMA2 

SLACK 
END 

.0 

.0 

.0 

.0 

.o 

.0 

.0 

.0 

.0 

.o 

.o 

.o 

.o 

.o 

.o 
10.0 

10.0 

10.0 

10.0 

5.0 

.0 

.o 

.0 

.o 
5.0 

5.0 

.o 
5.0 

5.0 

START 
LATEST 

20/01/87 

17/02/87 

24/02/87 

31/03/87 

30/04/87 

08/05/87 

09/07/87 

13/08/87 

27/08/87 

03/09/87 

03/09/87 

03/09/87 

03/09/87 

17/09/87 

28/09/88 

29/10/87 

12/01/88 

20/09/88 

12/ 10/88 

05/11/87 

20/07/88 

14/09/88 

07/04/88 

07/06/88 

18/ 12/87 

10/08/88 

05/10/88 

26/10/88 

26/10/88 

END 
LATEST 

30/04/87 

30/04/87 

17/03/87 

30/04/87 

08/05/87 

09/07/87 

13/08/87 

27/08/87 

03/09/87 

03/09/87 

03/09/87 

28/04/89 

17/09/87 

15/10/87 

12/10/88 

23/02/88 

23/02/88 

12/10/88 

12/10/88 

05/01/88 

14/09/88 

05/ 10/88 

O'l/06/88 

20/07/88 

10/08/88 

05/10/86 

10/11/88 

10/11/88 

10/11/88 

PAGE 2 

RUN DATE 03MAR86 

SCHEDULE 
DATE 

DEPT. 

I 
H 
x . 
w 
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ACTIVITY TIME STATUS REPORT PAGE 3 

NETWORK 1 IME SltEDULE FOR THE IMPLENTATION or A BURMA 
SUFlNET WELDFO STFF:L. PlPE PLANT I BURMA AL TE RNA TIVE I I BURMA2 RUN DATE 03MAR86 

WORK ORG DESCRIPTION DURAT. START END SLACK SLACK START END SCHEDULE DEPT. 
ITEM COD EXPECTED EXPECTED START END LATEST LATEST DATE 

10200680 SLITTING LINE /STRIP PREPARATION 15.0 12/10/88 03/11/88 5.0 5.0 19/10/BB 10/11/88 
INSTALLATION OF AUX. EQUIPM. I 

10200700 SLITTING LtNE /STRIP PREPARATION 5.0 26/10/88 03/11/88 5.0 5.0 03/11/88 10/11 /88 H 

FINISHING WORK >:: 
10200950 SLITTING LINE /STRIP PREPARATION 10.0 "I0/ 11 /88 25/11/88 .o .0 10/11/88 25/11/88 w 

1RIAL RUNS & COMMISSIONING N 
10200990 SLITTING LINE /STRIP PREPARATION 0.0 25/11/88 25/11/88 .0 .o 25/11/88 25/11/88 I 

START OF PRODUCTION 
I0300110 PIPE PRODUCTION AREA 35.0 19/01/8!'1 08/03/88 20.0 20.0 16/02/88 07/04/88 

FOUNDATIONS FOR BUILDING 
I0300120 PIPE PRODUCTION AREA 60.0 13/05/88 10/08/88 5.0 5.0 20/05/88 17/08/88 

FOUNO.F.EQUIP.& FLOOR SLABS 
10300180 PIPE PRODUCTION AREA 20.0 13/07/88 10/08/88 5.0 5.0 20/07/88 17/08/88 

FIN I SHI NG WORK 
10300210 PIPE PRODUCTION AREA 35.0 09/02/88 29/03/88 5.0 5.0 16/02/88 07/04/88 

MANUFACT. OF STEEL STRUCTURE 
10300250 PIPE PRODUCTION AREA 30.0 29/03/88 13/05/88 5.0 5.0 07/04/88 20/05/88 

ERECTION OF STEEL STRUCTURE 
10300310 PIPE PRODUCTION AREA 200.0 03/09/87 22/06/88 .0 .o 03/09/87 22/06/88 

FABRICATION OF EQUIPMENT 
10300350 PIPE PRODUCTION AREA 40.0 22/06/88 17/08/88 .0 .o 22/06/88 17/08/88 

SHIPMENT OF EQUIPMENT 
10300380 PIPE PRODUCTION AREA 120.0 17/08/88 06/02/89 .0 .o 17 /08/88 06/02/89 

INSTALLATION OF EQUIPMENT 
10300480 PtPE PRODUCTlON AREA 60.0 10/11/88 06/0?/89 .o .o 10/11/88 06/02/89 

ELECTRICAL INSTALLATION 
10300580 PIPE PRODUCTION AREA 40.0 25/11/88 06/02/89 10.0 .o 09/12/88 OG/02/89 

PIPING & Uf ILITY DISTRIBUTN. 
10300680 PIPE PRODUCTION AREA 20.0 23/12/88 06/02/89 10.0 .o 09/01/89 06/02/89 

INSfALLAfION OF AUX. EQUIPM. 
10300700 PIPE PRODUCTION AREA 15.0 09/01/89 06/02/89 5.0 .o 16/01/89 06/02/69 

FINISHING WORK 
10300950 PIPE PRODUCTION iRfA 30.0 06/02/89 20/03/89 .o .o 06/02/89 20/03/69 

TRIAL RUNS & COMMISSIONING 
10300990 PIPE PRODUCTIO~ AREA 0.0 20/03/89 ?0/03/89 .0 .o 20/03/89 ?0/03/89 

START OF PHOOUCTION 
10400110 PIPE PICKi ING AREA 60.0 11/12/87 08/03/88 5.0 5.0 18/12/67 15/03/88 

FOUNDATIONS FOP BUILDING 
10400120 PIPE PICKLING AREA 70.0 06/07/88 12/ 10/88 5.0 5.0 13/07/88 19/10/88 

FOUND.F .EUUIP.& FLOOR SLABS 
10400180 PIPE PICKLING AR~A 20.0 14/09/88 12/ 10/88 5.0 5.0 21/09/88 19/10/88 

F !NISHI NG WORK 
10400210 PIPE PICKLING AREA 65.0 27/11/87 01/03/88 10.0 10.0 11/ 12/87 Hi/03/88 

MANUFACT. OF STEEL STRUCTURE 
10400250 PIPE PICKLING AREA 80.0 08/03/88 06/07/88 5.0 5.0 15/03/88 13/07/88 

ERECTIUN OF STEEL STRUCTURE 
10400310 PIPE PICKLING AREA 200.0 29/10/87 11 /08/88 5.0 5.0 05/11/87 24/08/88 

FABRICATION OF EQUIPMENT 
10400350 PIPE PICKLING AREA 40.0 17/08/88 12/10/88 5.0 5.0 24/08/88 19/ 10/88 

SHIPMENf OF- EQUIPMENT 
10400380 PIPE PICKLING AREA 100.0 12/10/88 06/03/89 5.0 5.0 19/10/88 13/03/89 

INSTALL/\TTON OF EQUIPMFNT 
10400480 PIPF PICKi ING ARFA 60.0 09/ 12/88 06/0'.l/89 5.0 5.0 16/12/88 13/03/89 

ELECTR !CAI INSTALLATION 
I0400580 PIPE PICKLING AREA 40.0 09/01/89 06/03/89 5.0 5.0 16/01/89 13/03/89 

PIPING & UTILITY DISTRIBUTN. 
10400680 P 1 PE PICKL !MG AREA 20.0 06/02/89 06/03/89 5.0 5.0 13/02/89 13/03/89 

WSTALLATION OF AUX. EQUIPM. 
- - - -



ACTIVITY TIME STATUS REPORT 

~JE TWORK 
SUBNET 

1 IME SHEDULE FOR THE IMPLENTl\TION or A 
\'o'ELDfD STFFL PIPE PLl\NT I BURMA ALTERNATIVE I I 

WORK ORG 
ITEM COO 

DESCRIPTION 

10400700 

1040091';(, 

I04009S' 

10450110 

10450120 

10450180 

!t.•4G0210 

rn450?50 

1.Ja 503 ~ C1 

1(1450:-tt;·".) 

l0llJ0380 

10450480 

10450580 

10450680 

10450700 

10450950 

104':0990 

10~90110 

10490120 

10490180 

10490?10 

10490250 

I04903to 

10490350 

10490380 

10490480 

10490580 

10490680 

10490700 

PIPE PICKi.ING AREA 
FINISHING WORK 
PIPE PICKLING AREA 
TRIAL RUNS & COMMISSIONING 
PIPE PICKLING AREA 
SlART OF PRODUCTION 
GALVANIZATION AREA 
FOUNDATIONS FOR BUILDING 
GALVANIZATION AREA 
FOUND.F.EQUIP.& FLOOR SLAOS 
GALVANIZATION AREA 
F INISHHJG WORK 
GALVANIZATION AREA 
MANUFACf. OF STEEL STRUCTURE 
GALVANIZATION ARfA 
ERECTION or STEEL STRUCTURE 
GALVANIZ~TlON AREA 
1-"ABRICATION OF EQUIPIVIENT 
Gl\LVANIZATION AREA 
SHIPMENT or EQUIPMENT 
Gl\LVANJZATION AREA 
!NS I ALLA T ION OF EQUIPMENT 
GALVANIZATION AREA 
ELECTRICAL INSTALLATION 
GALVl\NIZATION AREA 
0 !PING & UTILITY DISTRIBUTN. 
GALVANIZAllON AREA 
INSTALLATION OF AUX. EQUIPM. 
GALVAtJI71\1 t0:.J AREA 
FINISHING WORK 
Gl\LVl\NIZl\TtON AREA 
TRIAL RUNS & COMMISSIONING 
Gl\LVl\Nlll\T!ON AREA 
START OF PRODUCTION 
NElllRALIZl\T ION PLANT 
FOUNDATIONS FOR BUILDING 
NEUTRALIZATION PLANT 
FOUND.r.EQUIP.& FLOOR SLABS 
NEUTRALIZATION PL/\N1 
FINISHING WORK 
NEUTR/\Lll/\ T ION PLANT 
MANUFACT. OF STEEL STRUCTURE 
NEUfRALI7ATION PLANT 
ERECTIUN 01 STEEL SIRllCTURE 
NEUTRALIZATION PLAN! 
FABf"!ICATIUN or EQUil'MftJI 
NEUTRALIZATION PLANT 
SHirMENT or EQUirMFtlT 
NEUTRALIZATION Pl.MIT 
JNSIALLATION OF HJ~JlrMFNT 
NEUTRALlZAflON PLAN! 
ELECTRICAL INSTALLAl J()N 
NEUTRALIZATION PLANT 
PIPING & UTILITY DlSIPll1UTN. 
NEUTRALIZATION PLANT 
JNSIALLATIUN or l\UX. (f,'\llrM. 
NEUTRl\LIZAIION PLANT 
FlNISH1NG WORK 

DURAT. START 
E)(PECTED 

20.0 23/01/89 

30.0 13/03/89 

0.0 26/04/89 

70.0 29/10/87 

80.0 05/05/88 

30.0 06/07/88 

50.0 27/11/87 

60.0 09/02/88 

170.0 29/10/87 

40.0 06/07/88 

140.0 31/08/88 

100.0 

80.0 

30.0 

26/10/88 

10/11/88 

23/01/89 

20.0 06/02/89 

25.0 20/03/89 

o.o 26/04/89 

40.0 15/03/88 

45.0 22/06/88 

20. 0 27 /07 I fJ8 

30.0 22/03/88 

25.0 13/05/88 

150.0 27/1 t/87 

40.0 06/07/88 

100.0 31/08/88 

70.0 12/10/88 

50.0 26/10/88 

20.0 09/12/88 

20.0 09/12/88 

END 
E)(PECTEO 

06/03/89 

26/04/89 

26/04/89 

09/02/88 

31/0f!/88 

31/08/88 

09/0?/88 

05/05/BB 

06/07/88 

31/08/88 

20/0.3/89 

20/03/89 

06/03/89 

06/03/89 

06/03/89 

26/04/89 

?6/04/89 

13/05/81'3 

24/01'3/88 

24/0B/88 

05/05/88 

22/06/88 

06/07/8A 

31/08/88 

23/01/89 

23/01/89 

23/0t /89 

23/01/89 

2.3/01 /89 

SLACK 
START 

15.0 

.0 

.0 

.0 

.0 

10.0 

.0 

.0 

.0 

.0 

.0 

.0 

10.0 

10.0 

10.0 

.0 

.o 
5.0 

5.0 

5.0 

10.0 

5.0 

.o 

.o 

.0 

.o 
to.a 

10.0 

10.0 

BURM/\ 
BURMA2 

SLACK 
END 

5.0 

.0 

.0 

.o 

.0 

.0 

.0 

.0 

.0 

.o 

.0 

.o 
10.0 

10.0 

10.0 

.o 

.o 
5.0 

5.0 

5.0 

10.0 

5.0 

.o 

.o 

.0 

.o 

.o 

.o 

.o 

START 
LATEST 

13/02/89 

13/03/89 

26/04/89 

29/10/87 

05/05/88 

20/07/88 

27/11/87 

09/02/88 

29/10/87 

06/07/88 

31/08/88 

26/10/88 

25/11/88 

06/02/89 

20/02/89 

20/03/89 

26/04/89 

22/03/88 

29/06/88 

03/08/88 

07/04/88 

20/05/88 

27/11/87 

06/07/88 

31/08/88 

12/10/88 

10/11/88 

23/ 12/88 

23/12/88 

END 
LATEST 

13/03/89 

26/04/89 

26/04/89 

'09/02/88 

31/08/BB 

31/08/88 

09/02/88 

05/05/88 

06/07/88 

31/08/88 

'/.0/03/89 

20/03/89 

20/03/89 

20/03/89 

20/03/89 

26/04/89 

26/04/89 

20/05/d8 

31/08/88 

31/08/88 

'/.0/05/88 

29/06/88 

06/07/88 

31/08/88 

'/.3/01/89 

23/01/89 

23/01/89 

23/01/89 

23/01/89 

PAGE 4 

RUN OATF: 03MAR86 

SCHEDULE 
DATE 

DEPT. 

I 
H 
:>< . 
w 
w 
I 



ACTIVIlY TIME STATUS REPORT PAGE 5 

NETWORK TIME SHEDULE FOR THE IMPLENTATION OF A BURMA 
SUBNET WELDED STEEL PIPE PLANT I BURMA ALTERNATIVE 11 BURMA2 RUN DATF. 03MARBG 

WORK ORG DESCRIPTION DURAT. START END SLACK SLACK START END SCHEDULE DEPT. 
1 TEM COD EXPECTED EXPECTED START END LATEST LATEST DATE 

10490950 NEUTRALIZATION PLANT 40.0 23/01/89 20/03/89 .0 .0 23/01/89 20/03/89 
I lRIAL RUNS & COMMISSIONING 

10490990 NEUlRALllATION PLANT 0.0 20/03/89 20/()3/89 .0 .0 20/03/89 2()/1)3/89 H 
x SlART UF rROUUClIUN . 

I0500110 PIPE FINISHING AREA I STORAGES 60.0 2210:1/88 22/06/88 5.0 5.0 29/03/88 29/06/88 w 
FOUNDATIONS FOR BUILDING .i:. 

10500120 PIF'E fINISllING AREA I STORAGES 40.0 17/08/88 12/10/88 10.0 10.0 31/08/88 26/10/88 I 
FOUND.F.EQUIP.& FLOOR SLABS 

10500180 PIPE FINISHING AREA I STORAGES 20.0 14/09/88 12/10/88 10.0 10.0 28/09/88 26/10'88 
FINISHING WORK 

10500210 PIPE FINISHING AREA I STORAGES 45.0 07/04/88 14/06/88 15.0 15.0 28/04/88 06/07/BB 
MANUFACT. OF STEEL STRUCTURE 

10500250 PIPE FINTSHING AREA I STORAGES 40.0 :?.2/06/88 17/08/BB 10.0 10.0 06/07/88 31/0B/BB 
ERECTION OF STEEL STRUCTURE 

10500310 PIPE FINISHING AREA I STORAGES 150.0 26/01 /88 31 /0!1/BB . l) .0 2fi/01/88 31/08/BB 
FABRICATION OF EQUIPMENT 

10500350 PIPE FINISHING AREA I STORAGES 40.0 31/08/88 26/10/88 .0 .o 31/08/88 26/10/88 
SHIPMENT OF EQUIPMENT 

10500380 PIPE FJNISHING AREA I STORAGES 30.0 26/10/88 09/1?/88 .n .o 26/10/88 09/12/88 
INSTALLATION OF EQUIPMENT 

10500480 PIPE FINISHING AREA I STORAGES 20.0 10/11/88 09.' 1?/fl8 . () .0 10/11/88 09/12/88 
ELECTRICAL INSTALLATION 

10500580 PIPE FINISHING ARE/\ I STORAGES 10.0 25/11/88 09/ 1 ?.1 811 . I) .0 25/11/88 09/ 12/88 
PIPING & UTILITY DISTRIBUTN. 

10500680 PIPE nNtSHlNG ARFA I STORAGES 10.0 10/11/88 09/12/88 1 fl. I) .o 25/11/88 09/ 12/88 
INSTAL~ATION OF AUX. EQUIPM. 

10500700 PIPE FiNlSHING AREA I SlORAGES 5.0 25/11/88 09/1?/88 s.n .o 02/12/88 09/12/88 
F INISHI1JG WORK 

10500950 PIPE FINISHING AREA I STORAGES 10.0 09/12/88 23/12/88 .n .0 09/12/88 23/12/88 
TRIAL r.UNS & COMMISSIONING 

I0500990 PIPE FINISHING AREA I StORAGES o.o ?3/ 12/88 23/1?/88 .0 .o 23/12/88 23/12/88 
START OF PRODUCTION 

I0600110 WORKSHOPS & SPARE PARTS STORAGES 30.0 17/08/88 28/09/88 5.0 5.0 24/08/88 05/10/88 
FOUNUATIONS FOR BUILDING 

10600120 WORKSHOPS & SPARE PARTS STORAGES 25.0 26/10/88 02/12/88 5.0 5.0 03/11/88 09/12/88 
FOUND.F.EQUIP.& FLOOR SLABS 

10600180 WORKSHOPS & SPARE PARTS STORAGES 10.0 18/11/88 02/1?/88 5.0 !S.O 25/11/88 09/12/88 
FINISHING WORK 

10600210 WORKSHOPS & SPARE PARTS STORAGES 20.0 31/08/88 28/09/88 s.o 5.0 07/09/88 05/10/88 
MANUFACT. OF STEEL S1RUC1URE 

10600250 WORKSHOPS & SPARE PARtS STORAGES ?0.0 28/09/88 ?6/10/88 5.0 5.0 05/10/88 03/11/88 
ERECTION OF STEEL SlRUCTURE 

10600310 WORKSHOPS & SPARE PARTS SlORAGES 180.0 26/01/88 12/10/88 .0 .o 26/01/88 12/10/88 
FABRICATION OF EQUir~ NI 

10600350 WORKSHOPS & SPARE PARIS SlORAGFS 40.0 12/10/88 09/1:>/88 .0 .o 12/10/88 09/12/88 
SHl~'MfNl OF EQUIPMHJ I 

10600380 WORKSHOPS & SPARE PARIS 510RAGES 20.0 09/12/88 09/01 /89 .o .o 09/12/88 09/01/89 
INSlALLATION OF EIJUil'MU~l 

10600480 WORKSHOPS & SPARF PARIS SlORAGES 20.0 09/ 12/88 09/01/89 .o .o 09/12/88 09/01/89 
ELECTRICAL I NS TALL. A I I flt~ 

10600580 WORKSHOPS & SPARE PARIS SIORAGFS 10.0 16/12/88 09/01 /89 5.0 .o 23/ 1?./88 09/01/89 
PIPINCl & UllLITY D!Slrl!PUIN. 

10600680 WORKSHOPS & SPARE Pl\H IS S 1(1Jl/\GFS 15.0 16/12/88 09/01/8'.l .o .o 16/12/88 09/01/89 
INSlALLATION OF AUX. [t,lllIPM. 

I0600700 WORKSHOPS & SPARE P/\R Is S 1 URllGE S 5.0 02/01 /89 09/01 /89 .o .o 02/01 /89 09/01/89 
r ltHSHING WORK 

106009')0 WORKSHOPS /I. SPARE PllntS STOR.llGES 10.0 09/01/89 23/01/89 .o .0 09/01/89 23/01 /89 
TRIAL RUNS & COMMISSIONING 



ACTIVITY TIME STATUS REPORT PAGE 6 

NEIWORK TIME SHFOULE FOR THE JMrt.ENT/\TIO~J or A BURMA 
SUANE T WELOFD STFH PIPE PLANr I RlJP.M/\ AL TFRNA TI VF I I AURMA:? RUN DATE 03MARA6 

WORK ORG DESCR I Pl ION DUR/\ r. S TARl END SLACK SLACK START END SCHEDULE DEPT. 
ITEM COD EXPECTED EXPECTED START END LATEST LATEST DATE 

I0600990 WORKSHOPS & SPARE PARTS STORAGES 0.0 23/01/89 23/01/89 .0 .0 23/01/!39 23/01/89 
SI AR 1 OF l'ROOUC l ION I 

1()700310 ELECTRICAL POWfR OISTJRUTION 120.0 27/11/07 20/0!>/RB .0 .0 27/11/A7 20/0!'i/A8 H 

FABRICATION OF EQUIPMENT ::< 
10700.350 El ECTRICl\L. POWFR OISTtnlJTJON 40.0 70/05/88 20/07/BA . 0 .o 20/05/88 ':0/07/88 

. 
w 

SHIPMEIH or EQUIPMENT Ul 
10700380 ELECTRICAL POWER DISTIBUTlON 70.0 20/07/8fl 26/ 10/88 .0 .o 20/07/88 ?.GI 10/88 I 

INSIALL/\llON OF EQUIPMENT 
!0700680 F.LECTRICAL POWER DIS TI BUT ION 30.0 31/08/8R ?6/ 10/88 10.n .0 14/09/88 ?6/10/88 

INSTALLATION OF AUX. EQUIPM. 
10700950 ELECTRICAL POWER DISTIRUTION 10.0 26/ 10/BA 10/11/BA .0 .0 26/10/88 10/11/88 

lfl IAL RUNS & COMM I SS IONl~G 
!07!10130 ELECTRICAL MAIN STATION BUILDING 120.0 09/02/80 03/0A/88 .0 .0 09/02/88 03/08/88 

CONST~UCTION OF BUILDING 
10750180 ELECTRICAL MAIN STATION BUILDING 40.0 20/05/88 03/08/88 10.0 .0 07/06/88 03/08/88 

r!NISHING WORK 
10750380 ELECTRICAL MAIN STATION BUILDING 50.0 03/08/BB 12/ 10/88 .0 .0 03/08/88 12/10/88 

INSl/\LLATION OF EQUIPMENT 
10750680 ELECIRICAL MAJN SlAlION BUILDING 20.0 14/09/88 12/10/88 .0 .0 14/09/88 12/10/88 

INSIALLATION OF AUX. EWUIPM. 
10750950 ELECTRICAL MAJN STATION BUILDING 10.0 12/10/88 26/10/88 .o .o 12/ 10/88 26/10/88 

TRIAL RUNS & COMMISSIONING 
10900310 AUXILIARY & UTILITIES OISTRlBUT. 120.0 17/09/87 08/03/88 .0 .0 17/09/8'1 08/03/88 

FABRICAlION OF EQUirMENT 
I09003SO l\UXIl.l/\RV & UTlL tr IFS OJSllHF!UT. 40.0 08/03/88 05/05/88 .0 .0 08/03/88 05/05/88 

SHIPMENT Of- EQUIPMENf 
10900380 AllXILl/\RV & Ul IUTIES DTSTRIAUT. 120.0 05/05/88 26/10/88 .0 .o 05/05/88 26/10/88 

INSlALLllllUN OF EQUIPMENl 
I0900700 AUXILIARY & UTILITIES OtSTRIBUT. 40.0 17/08/88 l?/10/08 10.0 10.0 31 /08/88 :;>6/ 10/88 

FINISHING WORK 
10900950 AUXILl/\RV & UTILITIES DlSTRlBUT. 10.0 26/10/88 10/11/88 .o .0 26/10/88 10/11/88 

fRIAL RUNS & COMMISSIONING 
10950140 W/\lER lREA TM. PLANT & MOTOR POOL 100.0 09/02/88 06/07/88 .0 .0 09/02/88 06/07/86 

CUNSTRUCllON I EXEC. or WORK 
10950380 WI\ IER 1RE/\ TM. PLANT 8. MOIOR POOL 40.0 06/07/88 31/08/88 .o .o 06/07/88 31/08/88 

INSIALLAIION OF EQUIPMENI 
109130700 WATER TREAIM. PLANT 8. MOTOR POOL 20.0 03/08/88 31/08/88 .0 .o 03/08/88 31/08/88 

FINISHING WORK 
I 1000130 MAIN A!lMINISTRATION BUILDING 120.0 08/03/88 31/0c/68 .0 .o 08/03/88 31/08/86 

CONSTRUCTION OF BUILDING 
I 1000180 MAIN AOMINISTRATlON BUILD'NG 60.0 31/08/88 25/11/88 .o .o 31/08/88 25/11/88 

FINISHING WORK 
11000380 MAIN /\OMHHSTRATION AlJil.DlNG 40.0 14/09/88 25/11/88 10.0 .o 28/09/88 25/11/88 

INSTllLLl\TIUN OF EQUIPMENT 
11000480 MAIN ADMINISTRATION BUIL~tNG 50.0 14/09/813 25/11/88 .0 .0 14/09/88 ?5/11/88 

ELECIRICAL INSTALLATION 
I 1 noo 800 MAtN ADMINISTRATION AUlLOING 15.0 25/11/88 16/1?/88 .0 .0 '>5/11/88 16/1?/88 

PLACING OF OUTFIT 
I 1000950 MAIN /\UMTNTSTRATION BU1l01NG 0.0 16/ 12/88 16/ 12/88 .o .o 16/ 12/88 1()/12/88 

1 R JAL RUNS & COMMISSION I NO 
t 1100100 lNTFRNl\I. INFRASTRUCTURE 60.0 15/ 10/ 8'7 12/01/88 .o .o 15/10/87 12/01/88 

BOUNDARY WALL & MAIN GAIE 
11100140 1N1ERNl\L INFRASlRUCTURE 250.0 07/04/88 05/04/89 .0 .o 07/04/88 05/04/89 

CONSIRUCTIUN I EIEC. ur WORK 
I 1100200 INTERNAL INFRASTRUCTURE 180.0 20/07/88 05/04/89 .o .o 20/07/88 05/04/89 

ROADS & PLACES 
I 111X)300 IN!ERNAL HJJ=RASTRUCTURE 200.0 22/06/88 05/04/89 .o .o 22/06/88 05/04/89 

DRl\llJAGE SYSTEM 
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NETWORK TIME SllEDULE FOR TltE IMPLENTATION OF A BURMA 
SURNE T WELDED STEEL PIPE PL.ANT I BURMA AL TERNA TI VE It BURMA2 RUN DATE 03MAR86 

WORK ORG DESCRIPTION DURAT. START END SLACK SLACK START END SCHEDULE DEPT. 
ITEM coo E><PECTEO E><PECTEO START ENO LATEST LATEST DATE 

11200110 LINING & COATING PL.ANT I STORES 60.0 11/12/87 08/03/88 5.0 5.0 18/12/87 15/03/88 
I FOUNDAflONS FOR BUILDING 

H I 1200120 LINING & COATING PLANT I STORES 70.0 06/07/88 12/10/88 5.0 5.0 13/07/88 19/10/88 x FOUND.F.EQUIP.& FLOOR SLABS . 
11200180 LINING ~ COATJNG Pl.ANT I STORES 20.0 14/09/BB 12/ 10/BB 5.0 5.0 21/09/BB 19/ 10/88 w 

FINISHING WORK °' 11200210 LINING & COATING PLANT I STORES 65.0 27/11/87 01/03/88 10.0 10.0 11/12/87 15/03/88 I 
MANUFACT. OF STEFL STRUCTURE 

11200250 LINING & COATING PLANT I STORES 80.0 08/03/88 06/07/88 5.0 5.0 15/03/88 13/07/88 
ERECTION OF STEEL STRUCTURE 

I 1 ?00310 LINING & COATING PLANT I STORES 200.0 29/10/87 17/08/BB 5.0 5.0 05/ 11/87 24/08/88 
FABRICATION OF EQUIPMENT 

I1200350 LINING & COATING PLANT I STORES 40.0 17/08/88 12/10/88 5.0 5.0 24/08/88 19/ 10/88 
SHIPMENT OF EQUIPMENT 

11200380 LINING & COATING PLANT I STORES 100.0 12/10/BB 06/03/89 5.0 5.0 19/10/88 13/03/89 
INSTALLATION OF EQUIPMENT 

11200480 LINING & COATING PLANl I STORES 60.0 09/ 12/88 06/03/89 5.0 5.0 16/12/88 13/03/89 
ELECTRICAL INSTALLAIION 

I1200580 LINING & COATING PLANT I STORES 40.0 09/01/89 06/03/89 5.0 5.0 16/01/89 13/03/89 
PIPING & urILITY DISTRIBUTN. 

I1200680 LINING & COATING PLANT I STORES 20.0 06/02/89 06/03/89 5.0 5.0 13/02/89 13/03/89 
INSTALLATION OF AUX. EQUIPM. 

I1200700 LINING & COATING PLANT I STORES 20.0 23/01/89 06/03/89 15.0 5.0 13/02/89 13/03/89 
FINISHING WORK 

I1200950 LINING & COATING PLANT I STORES 30.0 13/03/89, 26/04/89 .o .o 13/03/89 26/04/89 
TRIAL RUNS & COMMISSIONING 

11200990 LINING & COATING PLANT I STORES o.o 26/04/89 26/04/89 .o .o 26/04/89 26/04/89 
SlART OF PRODUCTION 

I9000000 TAKE OVER & ACCEPTANCE OF THE o.o 28/04/89 28/04/89 .o .0 28/04/89 28/04/89 
PLANT 

19900000 START OF PRODUCTION OF THE 3.0 28/04/89 05/05/89 .o .o 28/04/89 05/05/89 
COMPLETE PLANT 
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CHAPTER X 

FINANCIAL AND ECONOMIC EVALUATION 
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Introduction 

This chapter contains the feasibility calculations for the 
proposed plant. 

The basic parameters for the method of financial calcula
tion are: 

Rates of currency exchange: US$ 1.- = K 7.75 =OM 2.40 

Financing: 30% equity: 70% commercial loan 

The equity covers all payments in 

first foreign currency payments 
period. 

local currency and the 

during the construction 

It is assumed that the plant would be completed within 2. 5 

years and the project costs are calculated accordingly with 
actual production starting as follows: 

year 1990 1991 1992 1993 etc. 2004 
capacity 70% 80% 100% 100% 100% 

The year 1992 is the first year of full production. During 

this year a major portion of the earnings are still needed 
to supplement the working capital. The lower outputs 
achieved during the initial 2 years is taken into account 
in all calculations such as annual turnover and operating 
costs. 

The lifetime of such a project in Burma can be expected to 
be 25 to 35 years. Nevertheless to be on the safe side 

feasibility calculations were limited to 15 production 
years (1990 to 2004} and no salvage value was considered. 
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The operating expenses are calculated on the basis of 1986 
pr ices and from thereon increased by an inflation rate of 
3% per annum: the investment is calculated as expected for 
ordering in 1988. 

All pr ices and costs have been split up into local and 
foreign cost. Taxes and duties within Burma were not con
sidered. 

The results of these considerations provide the answer to 
the most important question of the feasibility study: 
Is it commercially feasible to produce welded steel pipe 
products in Burma, or is it more economical to import 
such pipe from abroad? 

Explanation of the Calculation Methods 

The calculations for Alternative I and II have been 
conducted on the basis of full production capacity. Full 
production capacity implies two shift operation of the 
welding line(s). Coating, lining and galvanizing are run on 
three shifts to avoid investment for additional plant. 
Introduction of a full third shift could be done but this 
is not common procedure under normal conditions for similar 
plants in developing countries. The full third shift should 
therefore be considered as an additional reserve for the 
future. Alternative I and IA have identical plant, however 
in Alternative IA the plant is run at half capacity 
(reduced production hours). 

Since the comparison is made under international conditions 
it is advisable to use an inflation rate in order to arrive 
at realistic results. For this reason sales revenue, costs, 
etc. have been increased by an inflation factor of 3%/year 
throughout the feasibility calculation. 
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In the event the production rate is reduced due to either 
the market demand in Burma or the inability to export as 
much as indicated in the study it is necessary to analyse 

the breakeven production rate to assertain the minimum 
production rate necessary to cover the plant's fixed costs. 
The breakeven production rate decreases with the repayment 

of loans. For plant Alternative I it is below 50% already 

in the first year and drastically drops down to 7-8% when 
all loans are payed back. 

The cost parameters have been analysed separately within 
the sensitivity analysis. 

Both the feasibility and the sensitivity analysis 

calculations indicate the range of results and the Study' s 

feasibility recommendations. 

Basic Parameters 

Computer calculations 

For computer calculations the following programmes were 
used: 

COMFAR 2.0 (UNIDO) 
MICROSOFT MULTIPLAN (SPREAD SHEET) 1.20 

Prices 

All prices for investments are based on fixed prices 

estimated for the year 1988. 

Prices used for operating costs and sales revenue are first 

calculated as of 1986. During the feasibility calculations 
they are multiplied with an inflation factor. 

During the last years the inflation rate for relevant 

products and materials as calculated in European currencies 

was between 3% and 6% p.a. Annex 10.4 shows inflation rates 

of typical project related products in West Germany. 
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Although west Germany is an industrial country with an 

extremely low inflation, these tables indicate inflation 

rates around 4% p.a. over the last five years for welded 
tubes (main sales product of the proposed plant), hot strip 
(main input material of the proposed plant) and machinery 
products. 

The higher the added value the higher the inflation rate 

because the increment rate for salaries and capital 
expenditures has been greater than that of raw materials 
and simple semi-finished products. 

It is expected that the inflationary tendency for the near 

future will be more moderate than during the past years. 

The calculations for this Study were therefore based on a 
somewhat more moderate inflation rate of 3% p.a. 

Project Cost 

Project costs are subdivided into: 

Pre-production capital expenditures 

Initial fixed investment costs 
working capital 

Replacement investments are provided in 1995 and 2000. 

Current investments are provided every year to cover the 
influence of inflation on the working capital. 

Pr ~-production capital expenditures include costs for 

preparatory investigations, engineering, recruitment and 
training of plant manpower, establishment of the plant's 

organization and loan fees (capital issue expenditure) to 
be paid until start of production. 

Initial fixed investment costs are the costs for civil 
engineering works and equipment with tools and spares 

including related costs for transport and installation. 
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Working capital covers: 

Accounts receivable calculated on the basis of 

operating costs. Within Burma all pipes will be bought 

by government agencies which are expected to settle 

their accounts immediately. Exports will be paid upon 

shipment. The minimum coverage was therefore provided 

for 20 days. 

Inventory for which a minimum coverage of 45 days is 

provided. 

Work in progress and stored finished products for which 

the minimum coverage is 8 and 15 days respectively. 

No provision is made for enl'.'!rgy (natural gas), which is 

paid retrospectively, and for spares, for which a two 

years' stock is provided with initial investment. 

Accounts payable, which would reduce the required working 

capital, are only a very small portion of the total and as 

such also not considered in the working capital. 

Sources of Financing 

The financial calculations assume a split in the financial 

structure of the project as 30% equity and 70% in medium to 

long term loans. 

Alternative I 

Source 

Equity 

Loan 

Total Funds 

foreign 

2,570 

13,860 

16,430 

1000 x US$ 

local 

3,370 

3,370 

total 

5,940 

13,860 

19,800 
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Alternative II 
1000 x US$ 

Source foreign local total 
Equity 4,400 4,450 8,850 
Loan 20,650 20,650 

Total Funds 25,050 4,450 29,500 

Equity 

The equity will cover all local currency expenditure and 

the first foreign currency expenditures. 

The equity portion of the project would be provided by the 

Government as required in local and foreign currency. In 

view of the foreign currency restraints prevailing in Burma 

the most advantageous method for securirg the equity 
foreign portion would be a long term government-to

government economic grant or development loan. 

The Study conducted confidential interviews regarding the 

applicability of this method. It can be said that there are 

very good possibilities for Burma to receive such grants 

from European as well as Asian sources. The main hinderence 

in this approach is the long lead times required between 

the actual presentation of a project to the responsible 

authorities and the time the grant/loan is actually made 

available for the project. 

A quicker approach is to obtain the required financing 

through one of the multinational institutions which provide 

financing for industries in developing c~untries. 
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Since many of these funds are primarily concerned with 
infrastructural and agricultural projects a good case can 

be presented for the pipe plant project. This results from 

the fact that th~ majority. of pipes produced for local 
consumption will be for greatly improving the country's 

overall infrastructure by providing safe and reliable 

.,..,otable water systems to all the population and by 

contributing to the expansion of the country's 

electrification systems. Further, it will also improve 

age.culture by providing distribution pipes and water well 

casings for expanding the irrigation networks. 

The Study' s findings indicate that there are a number of 

such multinational sources quite interested in discussing 

such ')rants and loans for Burma. The terms and conditions 
for the prov1s1on of funds on soft terms can only be 

~stablished through negotiations between the respective 

parties and only after a thorough examination of the 

Study's findings. 

It is therefore recommended that an approach should be made 

to these various financial institutions as soon as Lhe 

Government decides to proceed with the project. 

Loan 

Loan(s) will cover the second part of foreign exchange 

needed for fixed assets and the initial wor.king capital 

requirements. It is quite realistic to assume that the 

outstanding 70% of the project can be financed from the 

same sources as the equity portion. 

Another approach is that the required funding be included 

in a general bilateral credit or tied credit agreement at 
the government-to-government level. Although such 

agreements are generally part of long term national 
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policies and aid programmes the Study observed sufficient 

indications that such credit agreements can over a period 

of time be achieved. 

It is recommended that this approach also be initiated but 

due to the time element the implementation of the welded 

steel pipe plant should not be made contingent upon 

conclusion of such bilateral credit sources. 

The Study also investigated funding possibilities through 

commercial banking sources in Europe and Asia. In all 

instances the replies were positive in regards to providing 

a suitable financial package to Burma for the project. 

Since this is the most easily available source of 

financing, mainly due to the time element, the feasibility 

calculations for the plant were conducted on the basis of 

using a normal commercial loan for 70% of the total project 

costs at an interest rate of 8.5% on a medium term basis. 

Medium term capital is also available to Burma for the 

entire foreign equipment purchase portion of the project 

through supplier credits. This constitutes approximately 

50% of the total project costs and would be payable in 7 

years after start-up of operations. The interest rate on 

this type of arrangement could possibly be somewhat less 

than a str~ight commercial loan. This of course would 

provide a positive contribution to the overall commercial 

viability of the pipe plant. 

Since the Study concludes that a variety of international 

loans are available to Burma to execute the project the 

financial package will probably be made up of loans-grants 

from several sources. The actual constellation of the 

package can only be developed however, after the Government 

has given its official authorization to go ahead with the 

construction of ~ welded steel pipe plant. 



- X.9 - EBE 

Financing Proposal for Project Implementation 

The goals of establishing a r~alistic financing proposal 
for the project included the following: 

- achieve a financing package of 70% of the total 
investment costs 

- cover the financing of the imported machinery and 

equipment to be paid in foreign currency. 
- create the necessary liquidity from the very beginning 

- secure a balanced cash flow during construction period 
- make the project self-liquidating 

The financing proposal provides for a combination of a 

buyer's loan and a free-market-roll-over-loan and will 
cover 70% of the total investment of the implementation of 
the plant. 

Providing that the contractor who engineers and supplies 

the plant is a European or Asian company, it is possible to 
arrange for a buyer's loan (export credit to be covered by 

the European or Asian Export Credit Insurance Companies) at 

terms to be negotiated and concluded between 
purchaser/borrower and a consortium of international banks 

ana for a free-market-roll-over-loan to be negotiated and 

concluded between purchaser/borrower and an international 
bank or consortium of banks either in Europe or Asia. 

Financing Conditions (Interest Rate, Grace Period, 
Repayment Period etc.) 

A. Buyer's Loan (Export Credit) 

Borrower/Guarantor: 

MIC (Metal Industries Corporation) as purchaser, credit 
to be guaranteed by the Government of Burma represented 
by the Ministry of Finance. 
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Amount of Credit: 
The export credit will cover approx. 85% of the partial 
contract value for supplies and services of foreign 

origin. 

currency of Credit: 
The credit shall be denominated 

according to the currency of the 
contract. 

Drawdowns of the Credit: 

in the currency 
supply and service 

The credit will be drawn according to the progress of 

works respectively in accordance with the payment 

schedule as stipulated in the supply and service 
contract to be concluded between the purchaser and the 

contractor. 

Repayment of the Credit: 
Repayment of the credit amount will be effected within 
a period of 7 (seven) years by 14 (fourteen) 
consecutive semi-annual instalments, first of which 

falling due 6 (six) months after readiness for 
operation, at the latest 3 (three) years after 
effectiveness of the supply and service contract. 

For reasons of simplification the Study assumed that 

the repayment of the credit will be effected in annual 

instalments. 

Lifetime of the Credit: 
Totally 10 (ten) years, under the ass'Jmption that the 

draw-down period will be 2 (two) years, period of grace 

1 (one) year and the payback time will be 7 (seven) 

years. 
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Interest Rate: 

The interest rate shall be in accordance with the 
actual rates of the respective banking rate, for 

example AKA, Ausfuhrkredi t-Gesellschaft mbH, Frankfurt 
am Main, (AKA is a German Banking Consortium 
incorporated by the leading German commercial banks). 
The rate prevailing for the time being is 8. 5% p.a. 
fixed. 

Interest will be calculated on the effective drawdowns 
during construction period and on the outstanding 

balances during repayment period and are payable semi
annually in arrears. 

Above interest rate is excluding the usual management, 
commitment and handling fee and expenses. 

Fees: 

A management fee of 0. 5 % flat on the principal of the 
credit will certainly be charged. This fee will be 
payable upon signing the credit agreement. 

A commitment fee of 0.5% p.a. calculated on the undrawn 
amount of credit will be payable in advance. 

Such fees are subject to market conditions and may be 
negotiable. 

Export Credit Insurance: 

The above-mentioned financing terms are subject to the 

final approval of the respective Export Insurance 
Company. 
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B. Free-Market-Roll-Over-Loans 

Borrower/Guarantor: 

MIC as purchaser, loan to be guaranteed by the 
Government of Burma represented by the Ministry of 
Finance. 

Amount of Loan: 

The loan will cover 

- approx. 15% of supplies and services of foreign 
origin 

- parts of the Burmese portion 

Currency of Loan: 

The loan shall be denominated in the currency according 
to the currency of the supply and service contract. 

Drawdowns of the Loan: 

The loan will be drawn according to the progress of 
works respectively in accordance with the payment 
schedule as stipulated in the supply and service 
contract to be concluded between the purchaser and the 
contractor. 

Repayment of the Loan: 

After a grace period of approx. 3 (three) years, 
repayment has to be effected within 6 (six) to 7 
(seven) years by equal consecutive semi-annual 
instalments first of which falls due 3.5 (three and a 
half) years after signing of the loan agreement. 

Lifetime of Loan: 

The duration of loan will be 6 (six) to 7 (seven) years 

plus a grace period of 3 (three) years, however, total 
loan period 10 (ten) years from signing of the loan 
agreement. 
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Interest Rate: 

The interest rate shall be in accordance with the valid 

spread, above the variable 3 (three) or 6 (six) months 

Interbank-Offered-Rate (IBOR). On this basis the 

interest rate pI:evailing for the time being is approx. 

8.5% p.a. 

Interest is to be calculated on the outstanding 

balance. 

Fees: 

A management fee of approx. 0.5% flat on the principle 

of the loan will be charged. This fee will be payable 

upon signing the loan agreement. 

A commitment fee of 0.25 to 0.5% p.a. calc~lated on the 

undrawn amount of loan will be payable in advance. 

Such fees are subject to market conditions and may be 

negotiable. 

c. Local Loan 

Local loans are available to the MIC at the following 

rates: 

5% p.a. for investments 

8% p.a. for current expenditure 

Loan Assumptions for Feasibility Calculations 

For reasons of simplification the Study assumes the 

following conditions for one loan ~n foreign currency: 

Amount 70% of total investment 

Interest rate 8.5% p.a. 
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Initial fees 0.5 % flat 

Draw-down period 2 years 

Period of grace 1 year 

Pay-back period 7 years 
(7 equal annual payments) 

Feasibility Calculations 

The annexed tables show the feasibility calculation for the 
Alternatives of the project. 

The results for plant Alternative II are not as good as 

those for Alternative I. The reason is the low market price 
of the galvanized pipes in the diameter range 1/2" to 4". 
This production has a negative result and reduces the total 

profitability of Alternative II. The market price for these 
pipes suffers from the competition of plastic pipes. Small 
diameter plastic pipe is cheap to produce and offers in 

many cases at least the same service as galvanized pipe. 

The weak result of Alternative II is the more remarkable as 
this larger Alternative profits from the advantage of scale 
and uses many facilities identical with Alternative I for 
the additional production of small galvanized pipe. 

Considering the results we conclude that at present it is 
not profitable to build a pipe plant which would include 
galvanized steel pipes in the diamete.:- range 1/2" to 4" 

(Alternative II) • Production of small pipes would depend 
almost totally on export and would also reduce the 
profitability of the plant. 

However, the implementation of Alternative I is a 
profitable venture as shown in the feasibility calculations 
and the extracts given hereafter. For this reason further 

analysis concentrates only on Alternative I. 
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Rate of Discount, Used to Determine the NPV 

(Net Present Value) 

EBE 

Burma i~ a capital borrower and its absorptive capacity is 

greater than its possibility of borrowing capital from 

other countries or international institutions. This 

statement, however, must be regarded in connection with the 

Government's intention not to increase the indebtedness of 

its country unnecessarily. 

In consideration of these facts the feasibility study for 

project evaluation determines the NPV as a factor in 

deciding the viability of such a project and uses a rate 

of discount of 10% p.a. which as it is slightly above the 

rate of interest on the capital market prevailing on long 

term loans for Burma (approx. 8. 5% p.a.) is well on the 

safe side for such economic evaluation. 

Break-Even Analysis 

Break-even analysis is based on cash-flow and determines 

the break-even point (BEP) : the production rate at which 

sales revenues equal all production costs (= fixed costs 

plus variable costs). 

The calculation assumes that variable production costs as 

well as sales revenue vary in proportion with the sales 

volume, while fixed cost stay constant. 

It is obvious that this assumption is not correct anymore 

if the production rate varies greatly. If production is 

reduced as far as 50% also 11 fixed costs 11 will be reduced. 

In this case labour and sales costs will be reduced to suit 

the changed requirements: many parts of the plant will work 

on one shift less ( 2 shifts instead of 3, 1 shift instead 

of 2) and the sales organization for exports will be 

ommitted. (see Alternative IA) 
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At break-even point the sales revenue covers all cost in
cluding repayment of loans and payment of interest - the 
cash surplus in the period however is zero (0). 

The equation to determine the BEP is 

BEP = ~~~~~~F~i~x~e~d;;._;;c~o~s~t~s;._~~~~ 
Sales revenue - Variable costs 

Fixed costs are: 

all labour costs 

maintenance civil and emmissions disposal 
administration (no labour) costs 

sales and distribution costs 
cost of finance 
repayment of loans 

Variable costs are: 

all raw materials' costs 
energy costs 

costs of tools and spare parts 

The calculation shows excellent results regarding break
even point: 

Year 

1990 

1993 

1997 

BEP 

Alternative I 

49 % 

35 % 

8 % 

Sensitivity Analysis 

BEP 

Alternative IA 

84 % 

60 % 

9 % 

Sensi ti vi ty analysis considers the economic results of the 

project in case cost factors will change in future. 
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The Study' s calculation analyses the resulting changes in 
the "break-even point" and in the annual "cash surplus". 

Calculations were made for variation of the main cost 
factors influencing the financial viability: 

sales revenue 

costs of raw materials 
investment costs(costs of finance+ repayment of loans) 

The results are shown in the annexed computer tables and in 
graphs. The graphs show the results for the year 1993 - the 

fourth year of production in the middle of the pay-back 

period of the loan. 

National Net Value Added 

The contribution of the project to the national income of 

Burma is indicated by its net value added. The net value 
consists of two major components 

salaries and wages 
social surplus 

The net value added is equal to gross value added minus 

investment. The national net value added considers only the 
national contribution of the project. 

For the calculations of this Study the "national net value 
added" is calculated for a production period of fifteen 

( 15) years: only local salaries and wages are considered: 
social surplus is the cash surplus as shown in the COMFAR 
tables (taxes, duties etc. are not considered). 

General 

It must be noted that the results do not consider any 

taxes. The low wages prevailing in Burma also contribute to 
the' economy of the project. 

L_ ____________________________________________ _ 
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In addition the favourable results for Alternative I and IA 

are also enhanced by the relatively high sales revenues for 
pipes coated with bitumen and lined with cement. 

In the event the production rate is reduced or the 

production mix altered to produce a larger percentage of 
black pipes the favourable prof its are immediately reduced. 

The main problem being the relatively low added value on 
finished product (black pipe) versus input materials. 

Sales prices for tube and pipe products are presently SO % 

more expensive in Europe than in the Far East. Due to the 
location of the proposed plant the Far East figures have 

been used in the Study. It is entirely possible however, 

that these figures will eventually be closer to those of 
Europe. In such event the plant would prove to be even more 
feasible than the Study indicates. 

Plant Alternative IA 

The break-even point analysis for Alternative I shows that 

the break-even production rate is always below 50%, i.e. 

less than the local market demand (which is 53 % of total 

production of Alternative I). 

For this reason the feasibility of the project is also 

calculated for an Alternative, IA, which has half the rated 
capacity of Alternative I (1/2 x 81,883 tpy). The main 

characteristics of this Alternative IA are: 

Production 

1990 

90 % 

40,942 tpy = 100 % 

1991 1992 

100 % 100 % etc. 

Sales Revenue (1990/100 %): local currency only 

33 157 060 x 1/2 x 1.034 = US$ 18,660,000 

2004 

100 % 
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Sources of Financing 

1000 US$ 

Source foreign local total 

Equity 2,120 3,370 5,490 

Loan 12,810 12,810 

Total Funds 14,930 3,370 18,300 

Pre-production expenditure and fixed investment for Alter

native IA are the same as for Alternative I. However a 

reduction of funds is possible due to reduced working 

capital requirements. 

The results of the calcul tions for Alternative IA prove 

that the plant can be run profitably at half its capacity 

serving only the needs of Burma's national market. Also in 

the case of Alternative IA it will still be more economical 

to produce the pipes needed in Burma than to import them 

from abroad. 

Summary 

The results of the feasibility calculation show clearly the 

viability of the product.i.on of large diameter (d ia. 6" to 

12") steel pipe. They show also that it is at present not 

feasible to produce small diameter (dia. 1/2" to 4") steel 

pipe - not even in combination with large diameter pipe. 

The large diameter steel pipe plant is calculated for an 

annual production of 81,880 tonnes (Alternative I): main 

equipment is used during two ( 2) shifts. With about half 

its production the plant covers the total national demand 

and provides the other half for export. The exports earn 

the foreign exchange needed to pay back foreign loans and 

provide part of the foreign exchange necessary to import 

raw materials. 
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A second option has also been considered ~hich is identical 
to Alternative I except it is evaluated on a production 
rate of 40 ,940 tonnes; main welding line operating on one 

(1) shift (Alternative IA). This production rate would cover 
approx. 94% of the local market and generate foreign 
exchange savings well in excess of that required to 

compensate for the total cost of the foreign loan. 

The main raw material for production of welded steel pipe 

is coiled sheet. At present Burma has no production 
facilities for this material. Hot strip mills and cold 
rolling mills to produce sheet coils have production 
capacities of 500, 000 to 1, 500, 000 tpy. This is above the 

present steel demand of Burma and above the country's 
melting capacity for steel. For this reason we expect that 
such facilities will not be available in Burma in the near 

future and the Study assumes that sheet coil for pipe 
production will be imported. 

The necessity ~o .£.mport almost all raw materials - which 

constitute the main part of the factory cost - naturally is 
a burden for the project. 

It should however be considered that Alternative IA, which 

produces for the local market only and earns no foreign 
exchange, effects substantial foreign exchange savings. 

These foreign exchange savings compensate for the cost of 

the foreign loan (interest and re~ayment) and give over the 
fifteen production years considered an additional total 
saving of US$ 68.l millions. 

Due to a slightly higher sales volume on the national 

market, foreign exchange savings of Alternative I will even 
be slightly higher. But in addition to these savings 
Alternative I will earn through exports, foreign exchanae. 
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These earnings will vver fii~een production years total US$ 

67.4 millions. This means that the exports of Alternative I 

will not only earn the foreign exchange needed to pay for 
the foreign portion of the investment but will also pay for 
a substantial part of the foreign cost of raw materials for 
pipe used in Burma. 

Alternative I shows excellent economical results. The plant 

Cdn be run at low 1?roduction rates and is not sensitive 
against unfavourable variations in the cost factors. 

In fac~ the plant is still profitable whe~ tun at half its 
capacity and servicing only the national market. 

In summary it can be stated that the plant for large 
diameter steel pipe is a very viable project promising good 

profit and being not sensitive to adverse developments that 
may occur in the future; such as low capacity utilization 
and/or unfavourable changes in cost factors. ~bA plant will 

reduce the foreign currency outlays needed for the import 
of pipe and has in addition the ability to earn foreign 
~urrency through exports. 

Apart from its own viability the project will be an 
important contribution to the social and industrial 

development of Burma. 

During the first fifteen (15) years of production its 
National Net Value Added will be between 105.7 (Alt. I) and 

38.9 (Alt. IA) million US $. 

The ~ost of production of steel pipe in Burma will be 
cheaper ~han that of imported pipe. This \to ill reduce the 

cost of dr. inking water supply and sanitation progr - nmes. 
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Locally produced steel pipe will support the country's 

irrigation programmes and will thu= secure a steady rise in 
food production for local consumption and for export. 

The ready availability of locally produced pipe and its 

universal possibilities of utilization will give industrial 
development in Burma a great incentive. Pipe can be used 

for distribution systems for gases and liquids as well as 
for structural purposes. Pipe can be used to build the 

towers for electrical transmission lines and in this way 
help to improve the country's inft'astructure. 

At the proposed location Ywama the plant will ideally fit 

to the existing steel plant. This already existing basis of 

a steel industry would be an immense help for the start-up 
of the plant (e.g. personnel exchange and training) and for 
it. :;,peration (e.g. sharing ot facilities and equipment for 

repair and maintenance and sharing of utilities in 
emergencies). 

The pipe plant will bring new technical know-how to Burma 

not only in connection with its own activities (pipe 
production) but also with the technologies connected with 
utilization of pipe. Accordingly the advent of this project 
will not only create new industrial jobs within ~he 

proposed plant but will also create new jobs in pipe 
related industries and even in agriculture. 

The following is a summary of the ann~xed computer 
calculations. 
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Project Cost in 1000 US$ 

Item Alt. I Alt. IA Alt. II 
Land provided free by the Government 

Site development 314 314 314 

Civil works 2,536 2,536 3,276 

Plant machinery 9,286 9,286 15,299 

Fixed investment 12,136 12,136 18,889 

Pre-production exp. 2,396 2,414 3,283 

Working capital 5,000 3,500 7,300 

Initial investment 19,532 l.8,050 29,472 

Cash 268 250 28 

Total project cost 19,800 18,300 29,500 

Sources of Funds in Million US$ 

Source Alt. I Alt. IA Alt. II 
Equity 30 % 5.94 5.49 8.85 

Loan 70 % 13.86 12.81 20.65 

Total 100 % 19.80 18.30 29.50 
Foreign portion 82.9 % 81.6 % 84.9 % 

Annual Cash surplus 

Year Year of Alt. I Alt. IA Alt. TT ...... 
Production rnio. US$ mio US$ mio. us $ 

1990 1st 1. 876 0.577 0.511 

1993 4th 6.004 1. 810 4.950 
1997 8th 9.744 4.797 10.020 
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Return on Equity (R.O.E., Cash Surplus) 

Year Year of Alt. I Alt. IA Alt. II 
Production % % % 

1990 1st 32 % 9 % 6 % 

1993 4th 101 % 30 % 56 % 

1997 8th 164 % 81 % 113 % 

Return on Investment (R.O.I., Cash Surplus) 

Year Year of Alt. I Alt. IA Alt. II 
Production % % % 

1990 1st 9 % 3 % 2 % 

1993 4th 30 % 9 % 17 % 

1997 8th 49 % 24 % 34 % 

Internal Rate of Return on Total Investment 1987-2004 

Alt. I Alt. IA Alt. II 

Net present value 
at 10% in rnio US$ 40.1 14.8 34.0 

Internal rate of 
return (I.R.R.) 37 % 23 % 26 % 

Pay-Back Period 

Alt.I Alt. IA 

Production Years 4 8 

Break-E•1en (Cash Surplus) Production 

Year Year of Alt. I Alt. IA 
Production % % 

1990 1st 49 % 84 % 

1993 4th 35 % 60 % 

1997 8th 7.5 % 8.8 % 
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National Net Value Added (NNVA) 

Alt. I Alt. IA 

NNVA, 1990-2004 
Investmer: ·_, 

Alternative I 

mio US$ 

mio US$ 
105.7 
19.8 

38.9 

18.3 

Foreign 

market) 

interest 

Exchange Savings (through sales on the local 

and Foreign Exchange Earnings 

and repayments of foreign 

Million US$ 

Foreign 
Exchange 

Year Savings 
1990 1. 7 

1993 3.9 

1997 6.0 

Total 1990-2004 77.2 

Alternative IA 

(through exports) -

loan deducted in 

Foreign 
Exchange 
Earnings 

1.4 

3.4 

5.3 

67.4 

Foreign Exchange Savings <through sales on the local 

market) - interest and repayments of foreign loan deducted 

-in Million US$ 

Foreign 
Exchange 

Year Savings 

1990 1.4 

1993 2.6 

1997 5.7 

Total 1990-2004 68.l 
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ANNEXES 

ANNEX 

10.1 Computer calculations for Alternative I 

10.2 Computer calculations for Alternative IA 

10.3 Computer calculations for Alternative II 

10.4 Index of Producer's Prices 
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ANNEX 10.1 Computer Calculation for Alternative I 

Input Tables {COMFAR) 

Output Schedules {COMFAR) 

Break-even and Sensitivity Analysis {MULTIPLAN) 

Graph: Sensitivity of Break-even Point 



- X.28 -
EBE 

fi1b1 BURrtA 1 : T ~>:t Variables 
-----·-········---··--·-·-------·················-···········-·········-·······-········- conFAR 2.0 • UIHDO 10/FE~S. V1t1Ulil ••••• 

Jm 1986 

Mat cf Al ter11at i ve: El,853 tpy, Pipe D1aeter frOI 6" to 12" • 
Accounting currency: thous.nds of U.S. Doi hrs 

~m of froau:t (Al; 

i~i BURMAl :General Variables 
···········································-···-···-----·················-· CORFAR 2.0 • UNIDO IO/HAS, Vitnna ••••• 

~ultiplier tc co1puit fori;ign 111to mounting currency: 

nultipl ier le COHputt lOCj] into 1ilCCOUnting currtncy: 

Construct1or. phm: 3 yi;ar(sl, pl•nntll h•tf·yorly 

1.000 

1.000 

lniertst rate for co1putation of futurt uluts in ~p.a.: 3.000 

f'ercent -r~lt for CF-Discounting: 10.000 
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lib i BURM A 1 : Sour c e of f i nan c e - fore i g n funds 
---------------------------------------------------------------------------------------- COnFAF. 2 .0 - UUIDO IC/FEAS, Vienna ~----

Eq~ity - O: first tiisburment in yrn 1 

Equity - f': not specifod 

Subsidies : not specified 

Lo•n t: 

first disbursuent in period 1 
A11ortmtion: consiint princip•I 

listing for 7 yurts) 
p~!jing ye•rly rites 

Period of grm: 1 yurlsl 
I1:~erests p1yi1ble: 8 •• % for yur 1 thr11u1h 10 

not specified 

not specified 

llverdr ;it: not specified 

I 
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lib1 EWRMAl: Source of finance - local funds 
----------------------------------------------------------------------------------------- CORF AR 2. 0 - UHIDO 10/FEAS, V 1 enn• -

Equity - O: firs~ foburment "' yrn 1 

Equity - f·: not spec1f1ed 

Subs1d1es : not srmf1ed 

Lo•n A: not specified 

not specified 

Lo•n c: not specified 

Dverdrift: not specified 
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Tihi BURl'tAl : Subhblt Initial Fixed Invest•ent - fore 1 gn 
------------------------------------------------------------------------------------ conm 2. c - Uff I DD !O/FEAS, vi enni1 -----
c~ i i 2 3 4 ~ c 

1 litnd. t t I I I I I I I I It I I I I• I I It I I I I 

l 2 Sitt prepi1r•tior. ind dmlop1e 
L 3 Structures •nd r1vil (•l ..... . 
L 4 Strurtum •nd rivil !bl .... .. 
L 5 Inrorpor•ted fixtd •ssets, -l•l 
l 6 Inrorporied f i xtd mets, -(bl 
L • 7 lnrorpor•ted fixed •ssets,-lrl 
L 6 Pl •nt urn i nery •nd equ i pa-1 i1l 
L 9 Phnt uchinery ind equipm-Cbl 
l 10 Auxili•ry •nd servirt fi1riliti 
L 11 Prt·produrtior. exptnditurts .. . 
l 12 Inventory, 11ori:ing c•piti1l .. .. 

Oepm- I 
o.oo 
S.00 
S.00 

20.00 
0.00 

0.00 
0.00 

!C.00 
.20.00 

0.00 
10.00 
0.00 

Typt"! of de 
LOO 
1.00 
LOO 
1.00 
l.00 

1.00 
1.00 
1.00 
1.00 
LOO 
1.00 
1.00 

Smp - I 
o.oo 
o.oc 
o.oo 
o.oo 
o.oo 

0.00 
o.oo 
0.00 
0.00 
o.oo 
c.oo 
o.oo 

Depree i •ti 
0.00 

20.00 
20.00 
s.oo 
c.oo 

o.oo 
o.oo 

10 .oo 
5.00 
o.oo 

10.00 
0.00 

llHunt- P 1 
o.oo 

30.00 
C.00 
0.00 
0.00 

c.oo 
0.00 
0.00 
o.oo 
o.oo 

0.00 
0.00 

hbi BURftAl : Subt•blt Initial Fixed Invest•ent - local 

Aeount- P2 
o.oo 

!OC .00 
0.00 
o.oo 
0.00 

o.oo 
0.00 
0.00 
o.oo 
o.oo 

400.00 
0.00 

Alount- P3 
0.00 
o.oo 

m.oo 
37.00 
0.00 

o.oo 
o.oo 
o.oo 
0.00 
0.00 

300.00 
0.00 

------------------------------------------------------------------------- tDftFAR 2.0 - UnlDD 10/FEAS, Vitnn• ----
tol 1 2 3 4 5 6 7 

L 13 l•nG,, •...•...••••.•••...••.•. 
L H Si to: prepm~ ion i1nd deve lop1.: 
L 15 Structures •nd civil lil ..... . 
l 16 Structures •nd civil Cbl .... .. 
L 17 Incorporate~ fixed mets,-C;il 
l 18 Incorporated fixed assets,-lbl 
L 19 Incorpmted fixtd i1ssets,-(cl 
L 20 Plint mhinery and equipD·(•l 
L 21 ~lint liith:nery •nd equipe-(bl 
L 22 Au~ i l i ary and service fie i lit i 
L 2Z Pre-procuctior: txpen~itures ... 
L 2~ Inventory, vor~ i ng c•p i t1 l .... 

Depm- I 
uo 
5.0C 
~.oo 

20.00 
o.oo 
0.00 
o.oo 

10.00 
20.00 
o.oo 

10.00 
0.00 

Tgpe of •e 
1.00 
1.00 
1.00 
1.0C 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1. 00 
1.00 

Smp - I 
0.00 
0.00 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

Depm i •ti 
0.00 

20.00 
20.00 
s.oo 
0.00 
O.OQ 
0.00 

10.00 
~.oc 
o.oo 

10.00 
0.00 

i1ount- Pl 
o.oo 

42.00 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
0.00 
c.oo 
o.oo 

44.00 
o.oo 

Alount- P2 
0.00 

50.00 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
0.00 
o.oc 
0.00 

SC.OD 
0.00 

Alount- Pl 
0.00 

92.00 
m.oo 
35.00 
0.00 
0 .00 
o.oo 
0.00 
0.00 
0.00 

103.00 
o.oo 
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hbi e.uRl'IA1 : Subhbl~ Initial FI>:~ d Investment - foreign 
------------------------------------------------------------------~ ·--------------------- conF 11~ 2. o - UUIDO 10/FEAS, V1enni -----

8 9 10 11 12 13 1~ 
, . •• ib 17 18 

bount- P4 l\1ount- f'5 i\>iount- P6 Alounl- P7 ll1Dunt- PB Mused Mot used not used Nol use~ Not used Hot used 
0.0~ c.oo 0.00 o.oo 0.00 uo 0.00 0.00 o.oo 0.00 0.00 
0 .00 ~. oc 0.00 0.00 C.00 0.00 0.00 0.00 o.oo o.oo C.00 

31c.00 0. oc C.00 o.QO 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 
o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo 0.00 0.00 
0.00 C.00 o.oo o.oo o.oc 0.00 0.00 o.oo 0.00 o.oo o.oo 
o.oo 0 .00 c.oo o.oc o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 
c. 00 o. 00 C.00 o.oc o.oo o.oo 0.00 o.oo c.oo o.oo 0.00 

2759.QO 2759 .oo 2756.00 o.oo 0.00 n ' 0.00 o.oo 0.00 0.00 C.OG 
o.oo m.oo 0.00 o.oc 0.00 t o.oo 0.00 o.oo o.oo 0.00 
0.00 0. 00 t .oc o.oo 0.00 o ••• o.oo o.oo 0.00 0 .00 0.00 

370.00 71.09 70.00 o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 
C.00 0.00 5000.00 o.oo o.oo 0.00 0.00 o.oo 0.00 0.00 Q.00 

lib1 BURrlA1 : Subtiblt Initial Fixed Invest•ent - 1oc al 
------------------------------------------------------------------------- COftFAR 2. O - UUDO IO/HAS, Vienn; -----

8 9 lC ir 12 13 14 15 16 17 18 

l\aount- P4 Aaount- P~ Amnt- P6 t\1ount- P7 t\1ount- PB Not used Mot used Not used Not used Not used Not used 
o.oo 0.00 0 .OD o.oo o.oo o.oo 0.00 0.00 0.00 0.00 c.oo 
o.oo 0 .00 o.oo Q.00 o.oo o.oo o.oo 0.00 o.oo O.OG 0 .00 

m.oo 560.00 560.00 o.oo o.oo o.oo o.oo o.oo o.oo 0.00 0.00 
J .oo 0.00 0.00 c .oc 0.00 c.oo 0.00 0.00 0.00 0.00 o.oc 
u~ c. 00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
0 .oo O.OG 0.00 ~.00' 0.00 0.00 0.00 0.00 0.00 0.00 . 0 .oo 
o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 

m.oc 203.0C 204 .oo 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo O.OG 
0.00 24.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 
o.oo o.oo o.oo 0.00 o.oo o.oo 0.00 o.oo 0.00 o.oo c.oo 

103.0(1 103. 00 103.00 o.oo 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 
c.oo o.oo 0 .00 0 .oc 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 
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h~i BURMAl : Subtable Current. Fi ):ed Invest.11ent - for~ i gn 
---------------------------------------------------------------------------------------- COAFAR 2. 0 - UUiifi ID/FEAS, Yi ennt1 ---
Co 1 1 2 J 4 5 6 7 

25 Lind .••..•••...•..•..•..•••••• 
26 Sile prep•ntior. •nd dmlop1t 
~7 Str~:turts ~r:C C!\'!1 (ol ..... . 

L 2c Structures ind civil lb) .... .. 
L 29 lncorporittd fixed iSSeis,-!i) 
l JO Incorpor•te~ fixed issets,-!bl 
l 31 lncorporileli fixed issets,-!cl 
L 32 Flint a;chiner~ •nd equipa-!t1l 
l 33 Phnt mhinery ind equipw·!bl 
L H Aux i L iry •nd service he i lit i 
l 35 ~re-productior1 expenditures ... 
L 36 Inventory, working c•p it•l .... 

Deprec-n I 
o.oo 
o.oo 
0.00 

20.0C 
0.00 
0.00 
0.00 
o.oo 

20.00 
o.oo 
0.00 
0.00 

Depree i it i 
1.00 
1.00 
1.00 
l.OC 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Smp - I 
0.00 
0.00 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

10.00 
o.oo 
0.00 
o.oo 

Depmi•ti 
c.oo 
o.oo 
0.00 
5.00 
o.oo 
o.oo 
0.00 
0.00 
5.00 
o.oo 
0.00 
o.oo 

ll1ount- YJ 
o.oo 
0.00 
0.110 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
o.oo 

-5000.~0 

hbi BURMAl : Subtiblt Current Fixed Invest.aent - local 

Alount- 72 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 

Aaount· rJ 
0.00 
0 .oo 
o.oo 
0.00 
0.00 
c.oo 
0.00 
c.oo 
0.00 
0 .00 
0.00 
o.oo 

------------------------------------------:------------------------------- COftFAR 2.0 - UNIDO 10/FEAS, Vienna ---
Col 1 2 3 4 5 6 7 

l 37 Land •••••.•••••••••• ,,,,,,,,,, 
L 38 Sit!: preparat:on •nd dmlop1e 
L 39 Structures ind civil li1J .... .. 
L 40 Structures and c iv i I ( b) .... .. 
l 41 lncorporited fixed mets,-li1J 
L 42 Incorporaterl lix~d m~ts,-(b) 
l 43 Incorporated fixtd mets,-(cl 
L 4.\ Pl.int 1.ichinery •nd e~uipa-l•l 
l 45 Pl.int mhinery and equipw-(bJ 
L 46 Aux i l i i1ry ind serv i ct f .ic i lit i 
l 47 Pre-production expenditures .. . 
L 4B Inventory, uork1ng c.ipit•l .. .. 

Deprec-n Z 
0.00 
0.00 
0.00 

20.00 
0.00 
o.oc 
o.oo 
0.00 

20.00 
0.00 
0.00 
0.00 

Depm iati 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Scrap - Z 
0.00 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
0.00 
0.00 

10.00 
0.00 
0.00 
o.oo 

Depree i •ti 
0.00 
o.oo 
0.00 
5.00 
o.oo 
o.oo 
0.00 
0.00 
5.00 
0.00 
o.oo 
0.00 

A1ount- Tl 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 

A1ount- T2 
0.00 
0,00 
o.oo 
o.oo 
0.00 
0.00 
0.00 
o.oo 
0.00 
uo 
o.oo 
0.00 

Alounl· TJ 
o.oo 
0.00 
o.co 
o.a~ 
o.oo 
0.00 
o.oo 
O.OG 
o.oo 
0.00 
o.oo 
C.00 



- X.34 -
EBE 

!~~~-~-~-~-~~-~--:-~~~:~~:~--~-~-~-':'.':.~-~---~-!-~.'!-~.--!-~-~-!-~-~-~-=-~-~---=----~-~-~~O~F~n2.0 - UNI DO IO/FEAS, V 1 l!nni -----
8 ~ 10 i! 12 13 14 15 16 17 18 

Aaount- T4 Aaount- T5 haunt- To bount- T7 Aaou~t- YB A1ount- T9 A1ount-T10 Alount-Tll bounH12 Alount-m l\11ount-7H 
0.00 o.oc 0.00 c.oo 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo 
0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 
0.00 0.00 c.oc 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo c.oo 
0.00 o.oo 4~.00 o.oo 0.00 0.00 o.oo 50.00 0.00 o.oo 0.00 
0. 00 o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 0 .00 
o.oc 0.00 0.00 C.00 o.oo o.oo o.oo 0.00 o.oo • 0.00 o.oo 
0.0, o.oc 0.00 o.o~ o.o~ 0.00 o.oo o.oo o.oo C,00 0.00 
o. 00 0.00 lOtDO o.oo 0.00 0.00 0.00 121.00 0.00 o.oo 0.00 
o.oc o.oo o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 o.oo 0.00 
0.00 0.00 c.oc 0.00 0.00 ~.oc o.oo o.oo o.~o 0.00 0.00 
0 .oo 0.00 o.oc o.oo 0.00 0.00 0.00 o.co o.oo 0.00 0 .oo 

libi BURMAl : Subtiblt Current Fi >:ed Investment - local 
--------.,------------------------------------------------------------------------- COIFAR 2.0 - UIIDO 10/FEAS, Vi enni -----

8 9 10 11 12 13 H 15 16 17 18 

Aaount- H Alounl- T5 aaount- JO haunt- Y7 AIDunt- TS lllOUnt· T9 A10Unt-m A1ount-Y11 Alount-m A1ount-m hount-m 
o.oo o.oo o.oo o.oo o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 
0.00 o.oo o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo c.oo 
0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 
c.oo 0.00 ~LOO 0.00 0.00 0.00 o.oo u.oo o.oo 0,00 0 .oo 
o.oc o.oo 0.00 c.oc o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 
o.oo O.OG 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo c.oe 
o. 00 o.oo o.oo 0.00 0.00 o.oo o.oo o.oo o.oo 0.00 o.oo 
o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo o.oo 
o. 00 0.00 12.00 0.00 o.oo o.oo o.oo 13.00 0.00 o.oo o.oo 
o.oo o.oc o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo 
o.oo o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo c.oo o.oo 
0.00 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 
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hb1 BURMAl : Subt;iblt Production Costs - foreign 
-------------------------------------------------------------------------------------- conF A~ 2 • o - UllIDD IO/Fm, Vienna ----Col 

2 3 4 6 7 
In{[;itor % AdJUSt· Y1 Adjust- T2 Adjust- YJ Adjust- T4 Adjust- TS AdJUSt- 76 52 ~·~ uteri;il, •nt11.-1 cost (1l. l.00 19178.00 21918. 00 27397.00 27397.00 27397 .oo 27397 .oo 53 R•w lilt~ri•l, •rnu;il cost (bl. 3.0C 11.00 13.00 16.00 16.00 16.00 16.00 54 Uti l it i es, il~~u• l cost ........ o.oo ~.oo o.oo o.oo o.oo o.oo 0.00 55 Ener;~. •nnu;il cost .......... o. 00 0.0( o.co o.oo o.oo o.oo o.oo 

I 
~6 labour Ji rectl, ;innu;i l cost .. 3.00 456.00 0.00 o.oo 0.00 o.oo o.oo 

j, 

L 57 n;iinteJfftle, ilnnu•l cost •••••• J.00 10.00 10.00 1~.00 10.00 10.00 10.00 L 58 Spires, .r1ntiil cost ........... J.00 221.00 252.00 J1~. ~o m.oo m.oo m.oo 59 ~ ;ctor J OYerhuds, iln~u;i I cost o.oo o.oo o.oo o.oo o.oo o.oo 0.00 60 Adcir1is:r1tior., labour cost ••• o.oo o.oo o.oc no o.oo o.oo o.oo L 61 Aa1inistr;ition, non-l;ibour cos 3.00 48.00 48.00 48.00 48.00 48.00 H.00 L 62 fiu·Leting, libour cost ..... o.oo 0.00 o.oo o.oo o.oo o.oo o.oo L 63 n;irhtrng, non-:•bour co~~ J.00 !80.00 180.00 m .;o 180.00 180.00 180.00 

Tilbi BURP'IA 1 : Subtible Production Costs - local 
---------------------------------------------------------------------------------------- conr AR 2. o - UIHDO 10/FEAS, Vienna ----Col 1 ~ 3 4 s 6 7 . 

Inflator Z Adjust- Tl Adj11st- T2 Adjust- T3 Adjust- H Adjust- T5 Adjust- U L 82 Rn 11ateri;il, aMu•l co.>t (;iJ, 3.00 387 .oo m.oo 552.00 552.00 m.oo 552.00 L BJ Rau 1;iterial, ;innua\ cost (bl. 3.00 126.00 lH.00 180.00 180.00 180.00 180 .oo L 84 Uti 1 ities, annual cost ........ o.oo o.oc o.oo o.oo o.oo 0.00 o.oo L 85 Entrgy, '"""'l cos' .. 3.00 29.00 33.00 H.00 H.00 41.00 41.00 86 'abour· (dirtctl, .ir1o1i.• cost •. J.00 m.oo 189. 00 189.00 189.00 189 .oo 189.00 87 ft.iintenanct, annu;i! cost ...... J.00 37.00 37 .oo 37.00 37.00 37.00 37.00 88 Sp arts, ;innu;il cost ........... 3.00 25.00 28.0' 36.eo 36.00 36.00 36.00 L 89 Factory overh~ids, a~~u;il cost o.oo o.oo o.oo 0.00 o.oo o.oo 0 .oo L 90 Ad&in1str;itio1i, i1bour cost ... o.oo o.oo o.oo o.oo 0.00 o.oo o.oo l 91 Adainistration, non-l;ibour cos l,00 58.00 58.00 58.00 SB.CO 58.00 58.00 L 92 fi•rteti"g, Jabour cost ........ o.oo 0.00 o.oo o.oo 0.00 o.oo o.oo L 9J n.irketin~. non·l;ibour cost .... J.00 m.oo 135.00 m.oo m.oo 135.?0 m.oo 
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hbi BURMAl : Suhl•b lt Production Progra11 and Sales - foreign 
---------------------------------------------------------------------------------------- conr AR 2. o - UHIOO IO/FEAS, Vienna -----
Co 1 1 2 3 4 5 6 7 

Not used Uu•nti- Tl Uu•nti· Y2 Quint i • Y3 Qu1nti· Y4 Qu1nti- l5 Uuanti· Y6 
l 110 Ymlg production, export - A 0.00 0.70 o.so 1.00 1.00 1.00 1. 00 

Infl at- I 1st yur 2nd yur 3rd yur m yur 5th yur 6th year 
l lll Unit pria, export product A. uo 17396. 00 17396.00 17396.00 17396.00 17396.00 17396.00 
l 112 Sales t•x, export product A .. o.oo o.oo 0.00 o.oo 0.00 0.00 0.00 
L 113 Other direct mi•ble cost- A 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 
l 114 Direct non·rni1ble cost, - A o.oo 0.00 o.oo 0.00 c.oo o.oo o.oc 
l 115 l•bour included in direct - A 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 

T1bi BURMAl : Subt.b le Produci _;n Program and Sales - lot al 
---------------------• ----------------------· -----------------------------·············- COAFAR 2. 0 - UHIDO IO/FEAS, Vienna ••••• 
Co!- - - - -- - - - - - 1 2 3 4 5 6 7 

; e~ence Ou anti· Tl Uuanti • T2 Uu.nti- Y3 Uuanti· Y4 Umti· T5 Uuanti- Y6 
~ 146 Yearly production, loc•l p- 2.00 0.70 0.80 1.00 1.00 1.00 1.00 

Inf ht- 2 1st yur 2nd yur 3rd yur m yur 5th yur 6th yur 
l H7 Unit price, lml product A .. l.00 19923.00 19923.00 19923.00 19923.00 19923.00 19Y23.00 
L 148 S~lts t~x. loc•I product A ... o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 
l W Other dimt mi•ble cost· A o.oo 0.00 0.00 o.oo 0.00 o.oo 0 .00 
L 150 Direct non-vi1riablt cost, - A 0.00 0.00 G.00 0.00 o.oo 0 .oo ~.oo 

L 151 labour included in direct - r, 0 .oo o.oo o.oo o.oo o.oo o.oo o.oo 
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Tabi BURMA 1 : Subtab lt Working Capital Requireaents - f/l 
--------------------------------------------------------------------------------------- c onF A~ ~ • o - umo ID/FEAS, Vienn.i -----
C~l l ' 3 4 6 7 ' 

tovera· F tover.i- L tovera- F CGver.i- L lot used Not used ~ot use~ 
L 162 Accou11ts rmmble Cl/C2; m 20.00 20.00 3. 75 3.75 1.00 1.00 1.00 

Cover.i- F tover.i· L not used not used Not used ~ot usei Not u.ei 
L 183 Inventory, m 1uter i al (al ... ~5.00 45.00 1.00 1.00 1.00 1.00 1.00 
L m Inventory, m eaterial !bl ... 45.00 45.00 1.00 1.00 1.00 LOO 1.0C 
L m Inventory, utilities .......... 0.00 o.oo LOO 1.00 l. 00 1.00 l.00 
L 18c Inventory, energy ............. o.oo o.oo LOO 1.00 1.00 1.00 J.OC 
L 187 Inventory, spm parts ........ 0.00 o.oo 1.00 1.00 1.00 1.00 1.00 
l 188 Inventor~, wo~k-1 n-progress ... 7 .50 7 .50 1.00 i.00 1.00 1.00 1.00 
l m Inventory, finished products .. 15.00 15.00 1.00 1.00 1.00 1.00 1.00 
L 19G Accounts p,;yablt .............. 0.00 0.00 1.00 1.00 1.00 1.00 1.00 
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hbi BURMA! : S11btible Source of' Finance - f'ore i gn 
----------------------------------------------------------------------------------------- COnFAF. 2. 0 • UtlIOO IO/FEllS, U i enn; ----· 
Co I 1 3 ~ 6 7 

1st disbu 2nd d isbu 3rd d1 sbu 4th dist. m disbu 6th d1sbu m disbu 
l 19i Equit~-0 lordiniry Shires) ... 70.00 500.00 m.oo 1520.00 o. 00 o.oc o.oo 
L 192 Equ i ty·P (preferm.i shm:sl. 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo 
L 193 Subsid1ts, gr•nts ............. c.oo 0.00 0.00 o.oo 0.00 0.00 0.00 
L m Lm A, ioreign (AF) .......... 0.00 0.00 0.00 1980.00 :!'380 .oc 8500.00 0.00 
l 195 Loin 6, foreigr. IBFl .......... 0.00 o.oo o.oo uo 0.00 o.oo o.oo 
L 196 Loin C, for1":1gn ICFl .......... o.oo 0.00 ~00 0.00 0.00 o.oo 0.00 
l 197 Overdr•H d11rin~ production ... 0.00 C.00 o.oc o.oo ~.oc 0.00 o.oc 
l•bi BUPPIAl : Subt•b le Source of Finance - local 
-----------· -- -· ------------------------------------------------------------------------- CORF AR 2. 0 - umo ID/HAS, Vitnni -----
Col 1 2 3 4 c 6 7 J 

1st di sllu 2nd disbu Jrd fobu m disau m dis~~ 6th •isbu m disbu 
L 198 EqJ i ty-0 lordin•ry shmsl ... 86.00 130.00 561.00 856.00 880.00 m.oo 0.00 
L 19Y Equity-P lprtierenrt shares). 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 
L 200 Subsid.ies, gr•nts ............. 0.00 0.00 o.ov 0.00 0.00 o.oo 0.00 
L 201 Lm t., !ml !AU ............ o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 
L 202 Lo•n B, !ml (BU ............ o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
l 203 loin C, lOCil (Cll ............ o.oo 0.00 0.00 o.oo o.oo o.oo o.oo 
L m Omdrift during production ... o.oo 0.00 o.oo 0.00 o.oo 0.00 o.ov 
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~COMFAR 

,, ' 2J) UHIDO 
---------------------------------------------------------------------------------------- COftFAR 2. 0 - UNI DD 10/FEAS, U i enni ----

Pipt Phnt, Sur,a: Altern;itive I 
Jun-: 1986 
Bl,883 tpy, Pipt Dimter froll 6' to 12' 

J yurlsl of construction, 15 yurs of production 
curr,ncy conversion r•tes: 

foreign currency 1 unit: 1.0000 units mounting currtncy 
loc•l cvrrency l unit = 1.0000 units ictounti11g currency 

mounting currency: thous•nds of U.S. Doi hrs 

Total initial i nvest•ent during construction phm 

fixed 1ssets: 
current 1ssets: 
tot•! mets: 

HS32.47 
5000.00 

19532.47 

76.604 I forei1n 
100.000 I fortifn 
82.m % foreign 

Source of' f'unds during construction phm 

equity & gr1nts: 
foreign !om : 
loc• I lam : 
tot• I funds : 

5940.00 
13860.00 

o.oo 
19800.00 

43.266 Z fort i gn 

82.980 % foreign 

Cashf'low fro• operations 

Yur: 1 4 8 
oper1ti11g costs: 21141.00 31901.07 35904.93 
deprec i •ti on 1361.55 1361.55 1307.15 
interest 1178.10 673.20 0.00 
-· ------------ ------------ ------------ ------------
production costs 23680.65 
th•reof foreign 94.62 I 
tot.I sales 2612J.JO 

gross incoMt 2Hl.65 
net incou 2H2.65 
mh b; Janet 1876.13 ' 

n~t cashflo~ 5034.23 ' 

~ft Present Ya lue at: 10.00 l, : 
36.65 % 

59 .s~ l' 
SJ.46 %' 

Intern4 J Me of ~eturn: 
Murn on equ i tyl: 
Roturn on equ i ty2: 

33935.82 37212.08 
95.35 % 95.31 % 

40779 .48 45897 .66 

6&U.66 8685.57 
6843.66 8685.57 
600Ul 9m.76 
em.21 9743.76 

40H9.84 

... -- . -------------------------------------------------- -----------;-----------------------------------. -------- -------------· ------
Index of' Sc ho: clu le s produced by COnFAR 

"lot;l rriitral investwent 
Tot;! 1nmt11ent durini; production 
TD~al production costs 
Uor•1n~ Capital requireuents 

'cashflou lables 
hojected Ealme 
'Het inme statntt1t 
'Source of finance 
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,.. ' 2.0 U~l 100 
--···-···········-----······-·········--·--···········---····-···-····-···--···-··-·· COftFAR 2.0 - UllDO 10/FEAS, Vienn• ---· 

Total Initial Invest•ent in thomnds of U.S. Dolhrs 

Yur ••• ............. 1987.1 1987 .2 1988.1 1988.2 1989.i 1989.2 

F md 1nvesbent c~sts 
l•nt, site prep•r•tion, deve\op1ent 72.00 m.oo 92.00 0.00 o.oo o.oo 
Buildings •nd civil 11orks ••••• o.oo o.oo 546.00 870.00 S60.00 560.00 
Aux i I i •ry •nt mv i ct he i I it i es . 0.00 o.oo 0.00 o.oo 0.00 0.00 
lncorpor•ted f ixtd •ssets ••••• o.oo o.oo 0.00 o.oo o.oo o.oo 
Phnt uchinery •nc e~uip1tnt ••• 0.00 o.oo 0.00 2962.00 3362.00 2962.00 

----------- ----------- ------- ------- ---------- ----------
Toh\ fixed invest11ent costs •••• 72.00 m.oo 638.00 3832.00 3922.00 3522.00 

Pre-,rotuct.on c•pihl ex,enditures. BUO 480.00 m.oo 515.08 332. 98 S81.42 
Met 11orti11g capit.11 I t I t f I I • 0.00 0.00 o.oo 0.00 0.00 5000.00 

------------ ----- -------- ------- -------- --------
Tot;il iniii•I invesiunt cosh ••• 156.00 630.00 1041.H 4347.08 4254.98 9103.42 

Of it foreign, in% • e •I I• I I 44.87 79.37 46.11 80.08 79.08 90.48 
-.... ----.. -----------------------------------------------------·----·----------------------------------------------·----------------

Pipe Phnt, 8uru: AlhrnaiiYe I ••• June 1986 
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----------------------------------------------------------------------------- COftFAR 2.0 • Un!DO 10/FEAS, Viem ---

Total Current Invest•ent 1n thous•nis of U.S. Dollm 

Te•r .•....... , • , .... 

Fixed invest1ent costs 
l•n~. site prepmtion, develop11tnt 
au i Id i ngs ind CIY i I 11orks • • • • • 
Auxil i •ry •nd service he il ities 
Incorpor.ited fixed mets .••• , 
Phnt, urhinery .mt equip,1tnt • , 

mo 

0.00 
o.oo 
0.00 
0.00 
0.00 

1991 

o.oo 
0.00 
o.oo 
o.oo 
0.00 

1992 

o.oo 
0.00 
o.oo 
0.00 
0.00 

1993 

·o.oo 
0.00 
o.oo 
o.oo 
0.00 

1994 

0.00 
0.0~ 
o.oo 
o.oo 
0.00 

ms 

o.oo 
84.0G 
o.oo 
o.oo 

116.00 ----------- ----------- ------- ------ ------------ --------
Toti! fixed invest1ent costs •••• 

Preprodurtior. 'ipit.ils expenditures. 
Uorting Cip itil • , •• , , , , , • 

o.oo 

0.00 
-51. 93 

o.oo 

0.00 
791.07 

0.00 

o.oo 
1634.08 

o.oo 

0.00 
221.20 

0.00 

0.00 
227.83 

200.00 

o.oo 
234.67 

-------------- ----------- ------------ -------------- ------------- --------------
Totill curreni investment co~~~ •• , 

Of it foreign, I ........ . 

-51. 93 

96.35 

791.07 

97.75 

1634.08 

97.20 

221.20 

96.69 

227.83 

96.69 86.02 -----------------------·----------------------------------------------------------------------------- -------------------------·· 
Pipe Plint, Bum: Uternitive I --- June 1986 

---------·--·----------------------------·----------------------------------- tDnFAR 2.0 - URIDO 10/FEAS, Vienn.i -----

Total Current Investment in thomnds of U.S. Dollm 

Te•r .•• , ••• , • , , .•• : • 

Fixtd inmt11e11t costs 
l•11~, site prep.iration, devtlop11ent 
8uild1ngs •nd civil mks •• , • , 
Auxili1ry •nd mvice hcilitits • 
Incorpor•ted fixed mets ••••• 
Pl•nt, uchinery ind equip1ent •• 

lotal fixed investaent costs •• , • 

Preproduction c•pi~~ls expenditures. 
ll~~bng capiti1l , ••••• , , •• 

loti1 I current i nvtstnnt costs ••• 

Oi it fmi,n, I •• , •• , ••• 

lm 

o.oo 
o.oo 
o.oo 
0.04 
o.oo 

o.oo 
o.oo 

m.11 

241.71 

96.69 

1997 

o.oo 
0.00 
o.oo 
o.oo 
o.oo 

o.oo 

o.oo 
248. 96 

248.96 

96.69 

me 

0.00 
0.00 
o.oo 
0.00 
o.oo 
o.oo 

o.oo 
256.43 

256.43 

96.69 

1m 

o.oo 
0.00 
0.00 
o.oo 
0.00 

o.oo 

0.00 
264.12 

264.12 

96.69 

2000 

o.oo 
97.00 
o.oo 
o.oo 

134.00 

m.oo 
0.00 

272.05 

503.05 

86.28 

2001 

0.00 
0.00 
o.oo 
o.oo 
0.00 

o.oo 

0.00 
280.20 

280 .20 

96.69 

r1pt Pl•nt, Bum: Aaern•tiv~ I -·- June 1986 
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.. - 2.0 U~l I 00 

--------· ------------------------------------------------------------------------- CDnF~R 2.0 - UNIDO IO/FUS, Vienn• ----

Total Current Investment in thomnds of U.S. Dolhrs 

Ye•r ••••••••••••••.. 

Fixed invest1ent costs 
L•nd, site prep•r•tion, •evelop1ent 
Buil•ings •nd civil works ••••• 
Auxili•ry •nd service hrilities • 
Incorpor•ted fixed •ssets ••••• 
P lint, v•ch i nery •nd equ i p11ent • • 

Totill fixed investiient casts •••• 

Preproduction c •Pit• ls ex, end i tures. 
Uorking c•pit•l •••••••••• 

Tot•l current invest11ent costs ••• 

Of it foreign, % , , , •••••• 

2002 

0.00 
0.00 
0.00 
0.00 
0.00 

o.oo 

o.oo 
288.61 

2003 

0.00 
o.oo 
0.00 
0.00 
o.oo 

0.00 

0.00 
297.27 

2004 

0.00 
0.00 
o.oo 
0.00 
o.oo 

o.oo 

0.00 
306.19 

-------------- ....____________ --------------
288.61 

96.69 

297 .27 

96.69 

306.19 

96.69 -------------------------------------------------------------------------------------------------------------------------------
Pi,e Plint, Bum: Altemtive I --- June 1986 
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···················--·········-·······-····--··--·-··········-··-·········-····-··· tOftFAR 2.0 • UHIDD 10/FEAS, Vienlli ··--

Total Production Costs in thoumds of U.S. Dolhrs 

Yeir ••. , , , , .••.•.•.. 

% of no11. c•p•city !single product!. 
~•u liter 1 •I 1 . • , • • • • , • • • 
Other rn uter1ils •••••••• 
Utilities ••••••••••••• 
Ener9y , , , • • • • , • . • , . • . 
L•bour, direct , , ••••••••• 
Rep•ir, uintenance •••••••• 
Sp •res . . . . . . . . , . • . . . 
F •ctory overhuds • • • • • • • • • 

F•ctory costs ••••••••••• 
Ai1inistrilive overhuds ••••• , 
lndir. costs, Siles ad distribution 
Direct costs, ules •nd distrbution 
Depree i at ion • • • • • • • • • • • • 
Fiunci•l costs •••••••••• 

Toti! production costs ••••••• 

Costs per unit ! single product l . 
Of it foreign, i •......... 
Of it mi•ble,Z •••••••••• 
1 ot• l lib our • • • • • • • • • • • • 

mo 
70.00 

am.oo 
137 .00 

o.oo 
29.00 

696.00 
47.00 

m.oo 
0.00 

'-0720.00 
106.00 
315.00 
0.00 

1361.55 
1178.10 

23680.65 

1991 

80.00 
23030.8~ 

161.71 
o.oo 

33." 
194.67 
48.41 

288.40 
0.00 

23757.98 
109 .18 
324.45 
0.00 

1361.55 
1009 .80 

26562.96 

1992 

100.00 
29651.09 

207. 94 
o.oo 

43.50 
200.51 
49.86 

372.lB 
0.00 

30525.28 
112.46 
334.18 
o.oo 

1361.55 
841.50 

3317Ucl 

1993 

100.00 
30540.63 

214.17 
0.00 

44.80 
206.53 
51.36 

383.55 
o.oo 

31441.03 
115.83 
m.21 
0.00 

1361.55 
673.20 

33935.82 

100. 00 
31456.84 

220.60 
o.oo 

46.15 
212.72 
52.90 

.m.os 
o.oo 

32384.26 
119 .30 
m.s4 
0.00 

1361.55 
m.9o 

Im 

100.00 
moo.ss 

227 .22 
o.oo 

H.53 
m.10 
54.49 

406.91 
o.oo 

33355.79 
122.88 
m.11 
0.00 

1267.15 
336.60 

mu.sv 
-------------- -------------- -------------- -------------- -------------- --------------------------- -------------- -------------- -------------- -------------- --------------

16914. 75 
94.62 
0.00 

696.00 

16601.85 
94.98 

0.00 
194.67 

!6587 .48 
95.36 
o.oo 

200.51 

16967. 91 
95.35 

0.00 
206.53 

17362.27 
95.34 
o.oo 

212.12 

17723.BC 
95.35 
o.oo 

219.10 

Pipe Phnt, Bum: Altemtive I ··- Junt 1986 
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-~COMFAR ~- •°? Z.O UN I DO 
------------------------------------------------------------------------------ CDRFAR 2.0 - UNIDO 10/FEAS, Vie11u -----

Total Production Costs in thomnds of U.S. Do 11 m 

Ye•~ ..•......... , ... 1996 1997 me 1999 2000 2001 

Z oi no1. ct1picity !single product!. 100.00 100.00 100.00 100.00 100.00 100.00 
Rn ••teri•l 1 ••••••••••• 33372.56 mn.74 35404.95 36467 .10 37561.11 38687. 95 
Other r•w uteri• 1 s I I I I I I It m.oJ 241.06 248.29 m.74 263.41 271.31 
Utilities I I I I I I I It I I I I 0.00 0.00 0.00 o.oo o.oo 0.00 
Energy • • • • • • • • • • • • • • • 48.96 50.42 51.94 53.50 5~.10 56.75 
Libour, direct • • • • • • • . • • • 225.68 232.45 239.42 246.60 m.oo 261.62 
ll.epiir, ••intenmt I I I I I It I 56.12 57.80 59.54 61.32 63.16 65.06 
S,.res I I I I I I I I It I I I I m.u 431.69 444.64 m.98 471.71 485.87 
F•ctcry overhe•ds I I I I t It It o.oo 0.00 o.oo o.oo 0.00 0.00 -------------- ----------- ----------- ------------ -------- --------· F •ctory costs I I I It I I I I I I 34356.46 35387.15 36448.77 37542.23 38668.50 39828.56 
Ad1inistr•tive overhuds •• , ••• 126.57 130.37 m.28 138.31 142.46 146.73 
lndir. costs, sales •nd distribution 376.13 387.41 399.03 m.oo 423.33 m.o3 
Direct costs, sales •nd distribution 0.00 o.oo o.oo 0.00 o.oo 0.00 
Depree i •ti on . • , , • • • • , . • • 1307.15 1307.15 1307 .15 1307.15 167 .30 185.10 
Fin•nci•l costs I I I I I I I I I I 168.30 o.oo 0.00 0.00 o.oo 0.00 

------------- ------------- ------------ ----------- ------------- ------------· 
lot•! pro~uction costs ••••••• 36334.61 37212.08 38289.:3 39398.69 39401.59 40596.U 

:::::::::::::: ============== -------------- :::::::::::::: -------------- --------------------------- -------------- --------------
Costs per unit I single product I . 18167.30 18606.04 19144.61 19699 .35 19700.79 20298.21 
Of it fore•gn, i .......... 95.32 95.Jl 95.32 95.3~ 95.51 95.51 
Of it mi•ble,Z ••••.••••• 0.00 o.oo o.oo 0 .oo o.oo o.oo 
Tohl •bour ••• , , • , •••• , 225.68 232.~5 239.42 246.60 2St00 261.62 

. ----------------------------------------------------------------------------------------------------------------
Pipt Phnt, Bum: Alteruti~e I --- June 1986 
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-------------------------------------------------------------------------~---------- CORF AR 2 • 0 

Total Production Costs in thoumds of U.S. Dolhrs 

Ye•r •••••••• , ••••••• 

I of no11. c•p•city (single productl. 
Rik uter 1 • l 1 • • • • • • • • • • • 
Other r•w 1•teri.ils •• , •••• , 
Utilities ••••• , ••••••• 
Energy • , . . . , , , , , , • • • • 
L•bour, direct ••••••••••• 
Rtp•ir, ••intenmt •••••••• 
Sp•res ....•....••... 
F •tiDry overhuds • • • • • • • • • 

F 11ctQ~y costs • • • • • • • • • • • 
Ai1inistr11tive overhuds •••••• 
lndir. costs, ules 11nd distrihtion 
Direct costs, Siles •nd distribution 
Depm i •ti on • • • • • • • • • • • • 
Fin11nci•l costs •••••••••• 

Totil production costs ••••••• 

Costs per unit I single product l • 
Dr it foreigr., I •••••••••• 
or it viri•ble,I •••••••••• 
Tota 1 hbour • • • • • • • • • , , • 

2002 

100.00 
J98U.58 

279.45 
o.oo 

58.46 
269.47 
67.01 

500.44 
0.00 

41023. 41 
151.13 
449.11 

o.oo 
185.10 

o.oo 

41808.75 

2003 

100.00 
41044.04 

287.83 
o.oo 

60.21 
277.55 
69.02 

515.46 
0.00 

42254.11 
155.66 
462.59 

0.00 
m.10 

0.00 

43057 .46 -------------- ------------------------·--- --------------
20904.39 

95.52 
o.oo 

269.U 

2ms.n 
95.53 
o.oo 

277.55 

2004 

100.00 
42275.36 

296.U 
o.oo 

62.02 
285.88 
71.09 

530.92 
0.00 

43521.73 
160.33 
476.47 

o.oo 
185.10 

0.00 

mu.63 
============== 

22171.82 
95.54 
0.00 

285.88 

Pipe Phnt, Bum: Altern•tive I -- June 1986 



- X.46 -

~.-·:.::+:"~.l.·. 
IPf.•/\~\'\ik 

EBE 

•. :~)~COMFAR 
..... ,-· "~ 2.0 UH I 00 

--------------------------------------------------------------------------------- COftFAR 2. 0 - UNI DO IO/FEAS, U i enni ---

Net Working Capital in thoumds of U.S. Doi hrs 

Tur e • 'I •I I I I It I I I I I I mo 1991 1992 1993 1m 

Coverage I I I I I I It I 1dc coh 

Current assets & 

Accounis receivablt ••• 20 18.0 im.so 1343. 98 1720.66 1772.28 182~.45 
lnvent:iry and uttri.ils • 45 B.O 2462.75 2899.~' 3732.38 mus 3959 .68 
1nergy Ir I I I I I I I 0 0.00 0.00 o.oo o.oo 0.00 
Spares I I I I I I I I I 0 0.00 o.oo o.oo 0.00 c.oo 
Uorl in progress I It I e 48.0 431.67 m.96 635. 91 m.02 m.67 
Fini shed products ... 15 24.0 867.75 994.46 1276.57 1314.87 1354 .32 

Cull in hand I I I I I I I 4 96.0 11.41 6.67 7.66 7.89 8.12 
l ot.i l current mets t I I I I I I I I 4948.07 5739.14 7J7l.21 7594.41 7822.24 
Curr·ent li.ibilities and 
Amunts pay.ible •••••• 0 o.oo o.oo 0.00 o.oo ~.00 --------- -------- ------- ·------- ----------
llet 11orUng cap ital •••••••••• 4948.07 5739.14 7J7l.21 75~4.41 7822.24 
Incruse in 11orking capit.il •••••• -51.V3 791.07 1634.08 m.20 227 .83 

llet 11orting capit.il, loc.il I I t I I I 180.65 198.48 244.18 251.50 259.05 
Utt 11ork1ng capital, foreign I I I I I 4767 .42 5540.66 7129 .04 7342.91 7563.20 

Note: 11dc = 1ini11u11 d.iys of cover.ige ; coto =coefficient of turnover • 

Pipe Pl1nt, Suru: Altemtivt I --- June 1986 

------------------------------------------------------------------------------- CORFAR 2.0 - UNJDO JO/FEl\S, Uienn4 ----

Net Working Capital in thous1nds of U.S. Dollm 

Tur I I I I I I I I I I I I I I I I I ms 1996 1'97 1998 1999 

Cover•ge I I I I I I I I I a~c coto 

Current usets & 
Accounts mtiv•blt ••• 20 18.0 1880.21 1936.62 1994.72 205U6 2116.20 
Inventory ind uteri .i ls • 45 8.0 4078.47 4200.82 4326.85 4456.66 4590 .35 
Energy I I I I If I I I 0 o.oo o.oo o.oo 0.00 0.00 
Sp.ires I If I I I I I I 0 0.00 o.oo o.oo o.oo 0 .00 
Uorl in progress t I I' 8 48.0 694.91 715.76 737.23 759 .35 782 .13 
Finished products ... 15 24.0 1394.94 1436.79 1479.90 1524.29 mo.02 

Cash in hind I I t I If I 4 96.0 8.37 8.62 8.88 9 .14 9. 42 
Total current mets I I I I I I I • I 8056.91 8298.62 8547.58 8804 .oo 9068.12 
Current 1 i .ibi I ities .ind 
Accounts piyiblt ••• , • , 0 o.oo o.oo o.oo 0.00 o. 00 

------------·- -------------- -------------- -----------·-- ........... ,. .......... ___ 
M working capital ••••.•.••• 8056. 91 8298.62 8547.58 8804 .00 906ll.12 
lnmm in working c.ipit.il •••••• 234.67 241. 71 248.96 256.43 2b4. l2 

N~t worting tapit;,1, local I I I I I I 266. 82 274.82 283.07 291.56 300.31 
liet working c.ipital, foreign t I I I I 7790.09 8023.79 8264.51 em.H 870/ .82 

Uote: 1dc = Einiuu~ days of cover.igt ; coto =coefficient of turnover • 
------------------------------------- ... ------------------------------------- ... -----------------------------·---------------------.. ----

P1pt Pl.int, Sum: Altern.itm I --- June 1986 
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-------------------------------------------------------------------------------------- COIF AR 2. 0 - UNI DO 10/FEAS, U i enn• -----

Net Working Capital in t~omnds of U.S. Dollm 

Yur I I I I I I I I I I I I I I I 2000 2001 2002 2003 2004 

Covu.ige I I & I I I l t I MdC cote 

Current assets & 

Accounts me i ub le • • • 20 18.0 2179.68 2245.07 2312.43 2381.80 2453.25 
Inventory ind uteriils • 45 8.0 4728.07 4869.91 5016.00 5166.48 5321.48 
Energy I I I I I I I I I 0 0.00 0.00 0.00 o.oo 0.00 
Spires I I I I I I I I I 0 0.00 o.oo 0.00 0.00 0.00 
Uort in progress .... 8 48.0 805.55 m.~6 854.65 880.29 906. 70 
Finished products ... 15 24.0 1617.12 1665.64 1715.61 1767 .07 1820.09 

Cash in hand I I I I I I I 4 96.0 9.70 9.99 10.29 10.60 10.92 
Tot•l current mets I It I I I I I I 9340.17 9620.37 9908.98 10206.25 1om.44 
Current li•bilit!!5 ind 
Accounts p•yiblt • , •••• 0 0.00 0.00 0.00 0.00 0.00 ------------- ------------- ------------ ------------ ----------· 
Net vort ing tip itil •••••••••• 9340.17 9620.37 '908. 98 10206.25 10512.44 
lncre•se in Marking c•pitil •••••• 272.04 280.20 288.61 297 .27 m.19 

Uet vorting c•pihl, local ' ' r r' ' 309.32 318.59 328.15 338.00 348.14 
Net 11orking capitil, foreign I I I I I 9030.85 9301.78 mo.BJ 9868.25 10164 .JO 

Note: 1dc = MiniMVll diys of cover•ge ; coto = coefficient of tvrnom • 

Pipt Plint, Bum: Altemtive I --- June 1986 
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-------------------------------------------------------------------------------- CDftFH 2.0 - Un!DD 10/FEAS, Vitnnt1 -----

Source of Finance. construction in thomnds cf U.S. Dollm 

Ttir ..••...•..... , 1987 .1 1987.2 1988.l 1988.2 1989.l 1989.2 

Equity, ordinary .. m.oo 630.00 lOU.00 2376.00 880.00 857.00 
Equity, preference. c.oo 0.00 o.oo o.oo 0.00 o.oo 
Sullsidies, Flints • o.oo 0.00 o.oo o.oo o.oo o.oo 

Lot1n A, foreign , o.oo 0.00 o.oo !980.00 3380.00 8500.00 
Lo•n B, fore 1 gn •• o.oo C.00 o.oo 0.00 o.oo o.oo 
Loan C, foreign • 0.00 o.oo 0.00 o.GO 0.00 o.oo 
Lot1n A, lor•I .... 0.00 0.00 0.00 o.oo 0.00 o.oo 
Loan I, lo••l .... o.oo 0.00 o.oo o.oo o.oo 0.00 
Lo•n C, lor•I .... o.oc 0.00 o.oo 0.00 o.oc o.oo ----------- ------- ----------- --------- ----- --------

lci;1l lo•n ........ o.oo 0.00 o.oo 1980.00 3380.00 8500.00 

Current li•~ilities 0.00 0.00 o.oo o.oo 9.00 o.oo 
&int overdraft .... 0.00 0.00 0.00 0.00 o.oo o.oo ------------- ----------- ------------- ---------- ----------- -------------
lotal funts ••••••• 156.00 m.oo 1041.00 4356.00 mo.oo 9357 .oo ------------------------------------------------------------------------------------------------------------------

Pipe Phnt, Bum: Alternative I --- June 1986 
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------------------------------------------------------------------------------------ CORFAR 2 .O - UH I DD 10/FEAS, U i enni1 -----

Source of" Finance, product:on in thousindsofU.S. Dollm 

le•r .............. 1990-96 

huity, ord1rny .. o.oo 
Equity, preference. 0.00 
Subsidies, gr•nts • o.oo 

Lo•n A, foreign • -1980.00 
Lo•n F, foreign •• o.oo 
loin C, foreign • o.oo 
LOin A, loc•l .... o.oo 
lm 8, Im! .... 0.00 
lo.n C, lacil .... o.oo 

----------· 
Tohl loin ........ -1980.00 . 
Current I iibil it it. o.oc 
Bin~ overtlr •ft .... o.o~ 

-------------· 
T oti1 I funds ....... -1980.00 
-----------------------------------------------------·---------------------------------------------------------------

Pi,e Plint, Bura•: Altemtive I --- June 1986 
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------------------------------------------------------------------------------------ COAFH 2.0 - UNI DO 10/FEAS, U 1tnu ----

Casl'lflow Tables, construction in thous•nds of U.S. Doi hrs 

le.•r f I I I • I I I I 1987.l 1987.2 1986.1 1988.2 1989.1 1989 .2 

inti1l rnh inflow .. 156.00 630.00 1041.00 m6.oo mc.oo 9157.00 -------------- --------- ---------- ----·---- ------------ -----------
Fini1ncii1l resources • 156.00 630.00 1041.00 mo.oo mo.oo 9357.00 
Siles, net of t;x •• 0.00 0.00 0.00 0.00 0.00 o.oo 

lotal c.isll outflow •• 156.00 630.00 1041.00 4347.08 4254.98 9103.42 ------------ -------------- ---------- ---------- ----------- --------
Totii mets I I I I 156.00 630.00 lOU.00 4305.00 40J9.00 86'5.00 
Operi1ting costs ••• 0.00 o.oo 0.00 0.00 o.oo o.oo 
Cost of f i nmt • • • 0.00 o.oc o.oo 42.0B 155.98 408.42 
Repi1y1ent I I I I I 0.00 0.00 0.00 0.00 0.00 0.00 
Corpori1te t.x ... o.oo o.oo 0.00 o.oo o.oo o.oo 
Dividends p;id ... o.oo 0.00 0.00 0.00 o.oo o.oo 

Surplus ( ieficit l 0.00 0.00 o.oo 8.92 5.02 251.58 
Cu1uli1ted ci1sh M•nc.; o.oc 0.00 0.00 8.92 13.95 267 .52 

lttflw, Joe.I I I I I 86.00 130.00 561.00 856.00 880.00 857 .oo 
Dutnow, lml •••• 86.0C 130.00 561.00 866.00 890.00 867 .oo 
Surp !us ( deficit l . 0.00 0.00 0.00 -10.00 -10.00 -10.00 
Inf!··:, foreign ... 70.00 500.00 480 .oo 3500.00 l380.00 8500.00 
Outf.1111, forei !" .•. 70.00 500.00 480.00 3481.07 l36UB 82l6.42 
Surplus I deficit l . o.oo 0.00 o.oo 18.93 15.02 26J.58 

Net mhflDw ••••• -m.oo -630.00 -1041.00 -4305.00 -4099.00 -8695.~~ 
CU111hied net mhrtow -156.00 -786.00 -1827 .oo -6132.00 -10231.00 -18926.00 
---------------------------------------------------------------------------·----------------·-----------------------------

J>i't Phnt, lum: Alttmtivt I --- June 1986 
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--------------------------------------------------------------------------------- CORF AR 2 • 0 - umo IDIFEAS, v ienni -----

Cashflow tables. production in thous;nds of U.S. Dol hrs 

Ye•r ••••• , , •• 1990 mi 1992 1993 1994 1995 

Tot•I c•sli inflow .. 26123.30 30750.86 39591.73 40779.48 42002.86 43262.94 ------------- ---------· -------------- --------- ---------- ------------
Fin•n~i•l resources • 0.00 0.00 0.00 o.oo 0.00 o.oo 
S• lts, net of tn • • 26123.30 30750 .86 39m.7J 40779.48 mo2.e6 U26Z.94 

Toti! mh outflow •• 24W.17 27972.48 35427 .49 34:75.46 35570.83 36595.11 ------------- ---------- ----------- -------- --------- ---------
Tot;l mets It I I -51. 93 791.07 1634.08 221.20 227.BJ m.67 
o,mting costs ••• 21111.00 24191.61 30971.92 31901.07 mse.10 JJm.&4 
Cost or fin•nce ••• 1178.10 1009.80 841.50 673.20 504.90 336.60 
kep•g1tnt I I I I I 1980.00 1980.00 1980.00 1980.00 1980.00 1980 .oo 
Corpor•tt hx ... 0.00 o.oo 0.00 0.00 o.oo o.oo 
Dividtn~s piid ... o.oo 0.00 o.oo V.00 o.oo o.oo 

Surplus ( deficit I 1876.13 2778.38 4164.23 6004.01 6432.03 6667.83 
Cu1ulited c•sh ba lana 2H3.65 m2.0J 9086.2i 15090.28 21522 .JO 28190.13 

Inflow, loc•I t I I r 13946.10 16416.55 21136.31 21770.40 22423.51 23096.21 
Outflow, lccal •••• 1217 .65 1115.81 1348.48 1349.19 1389 .67 im.36 
Surplus ( deficit I 12728.44 15300. 74 19787.BJ 20421.21 21033.84 21611.85 
Inflow, foreign ... 12177 .20 1UJ4.30 18m.42 19009 .OB 19579 .35 20166.73 
OuHlou, forei 111 ••• 23029 .52 26856.67 34079 .01 33426.27 34181.16 35110:75 
Surplus ( dti i c it l . -10852 .32 -12522.36 -15623.60 ·1HJ7.20 -14601.81 -mH.oJ 
Mtt mhflo11 ••••• 5034.23 5768. ~d 6'85.74 8657.21 8916. 93 8984.43 
Cu1ul•ted net mhflo11 -13891.77 -8123.59 -1137 .86 7519 .35 16436.28 25420.71 -------------------·--------.. ·--------------------------------------------------------------------------------------------------

Pipe Plint, Bum: Altemtin I --- .iqne 1986 



- x. 52 -
ese 

l~;;;~~I 
m~~ ~ 
~~~COMFAR 

.._,.._. •, 2.0 UM I 00 

----------------------····--··--······------------------·--·····--··--------··-------- CORF AR 2. 0 - UUDD IO/FEAS, V 1 enn • ---·· 

Cashflow t.ables, production in thouunds of U.S. Dollm 

Yur ••••••••• 1996 1997 1998 1999 2000 2001 

l~t•I cash inflow .. 44560.83 45897 .66 41274.59 48692.82 50153.61 51658.21 -------------- ------------ ---------- --------- -------------- ----------
tiliil'ltial rHources. 0.00 o.oo 0.00 0.00 0.00 o.oo 
S•les, net of tix •• 44560.83 45897 .66 U2H.59 U692.82 50153.61 51658.21 

Tota 1 cash outrlo~ •• 3m9.16 36153.89 37238.52 38355.66 39737 .33 40691.52 -------------- -~------- -------- -------· --------- ----------
Toh 1 assets I I I I m.11 m.96 256.43 264.12 503.04 280.20 
Dper•ting cash ••• 34859.16 35904. 93 36982.09 38091.54 39234.29 40411.32 
Cost or r inmt ••• 168.30 o.oo 0.00 0.00 0.00 o.oo 
Repay1ent . . . ~ . 1980.00 0.00 o.oo o.oo 0.00 o.oo 
torporatt hr. ... o.oo 0.00 0.00 0.00 0.00 o.oo 
DiYidtnds P•id ... o.oo 0.00 0.00 o.oo 0.00 o.oo 

Surplus I dtricit l . 7311.66 • 9H3.77 10036.07 10337.16 10416.28 10966.69 
Cu1ulated cash b•lmt 35501.80 m45.56 55281.63 65618.79 76035.0t 87001.75 

Inflow Joe.ii .... 23789.10 24502. 77 25237 .86 25994.99 267i4.84 27578.09 
Outflow, lool •••• 1m.3o 1518.53 1564.09 1011.01 17H.34 1709.12 
Surp 1 us ( der i c it l . 22314.80 22984.24 23673. 77 24383.98 1~055.50 25868. 96 
Inflow, foreign ... 20771.73 21m.ee 22016.73 22697 .83 2l378.77 24080.lJ 
Outflow, foreign ••• 35774.87 3463~.36 35674.43 36744.65 38018.00 38982.40 
Surplus I •ef .cit l . -15003.14 -1mo.4e -13637.70 -140~6.82 ·14639.23 ·H902.28 

Ue! mhrlow ••••• 9459. 96 9HJ.77 10030.07 10337.16 10416.28 10966~69 
tmlated net rnhflow meo.67 44624.44 54660.51 64997.66 75413.94 86380.63 

Pipe Phnt, bru: mernative I -- Junt 1986 
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---------------------------------------------------------------------------- COftFH 2.0 - UIIDO 10/FUS, Vitnn• --

Cashflow tables, production in thouundsofU.S.Dolhrs 

l11•r ••••••••• 

F mm i • 1 resources • 
S•les, net or l•x .• 

lotiJl mh 01Mlow •• 

TotiJ! •sstts •••• 
llptr•ting costs ••• 
Cost or fin~ct ••• 
Rtp•yaent ••••• 
Corpor•tt t•x ••• 
Dividta•s p•id ••• 

Surplus ( dtf:cit l • 
Cu1ul•ted ti!sh i•lme 

lnflDll, loc•I •••• 
Outriow, lotil • , •• 
Surplus ( Micit ) 
Inf1011. foreign ••• 
011tfio11, foreign ••• 
Surplus ! deficit l • 

Net mhf1011 ••••• 
Cu1ul•hd nl!t c•shflow 

2002 

53207. 95 

o.oo 
53207.95 

H912.26 

288.61 
116'3.65 

0.00 
0.00 
o.oo 
o.oo 

11?~.69 
982'7.'4 

2sm.43 
1760.39 

2664~.04 
2'802.Sl 
40151.88 

-15349.35 

11295.6' 
97676.31 

2003 

mouo 

o.oo 
SU04.20 

43169.63 

297.27 
42872.36 

o.oo 
uo 
~.00 
o.oo 

11634.51 
109932.00 

29257.59 
1813.20 

27444.3' 
25546.U 
413St.43 

-15809.82 

um.s1 
109310.90 

2004 

56448.32 

o.oo 
56448.32 

306.1' 
44158.Sl 

G.00 
o.oo 
o.oo 
o.oo 

11983.60 
121915.60 

301JS.31 
1867 • .i' 

28267.71 
26313.00 
42597.12 

-16284.12 

11983.60 
121294.SO 

Pipe Phnt, lum: Alumtive I --- June 1986 
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·--------------------·--------·-----------------------·------------------------- CORFAR 2.0 - UUDO 10/FEAS, Uitnn• -

Cashflow Discounting: 

•l Rtturn on E•uity I: 
Net prtmt v•lut .. ..... . ... ... Hm.34 •t 
lnttrul int of Return IIRREll .. 59.55 % 

•1 Rtturn on E~uity 2: 
Net present ulut .............. 39727.l! •t 
Intern.! R•lt af Murn IIRKE2l .. Sl.46 I 

~) Intern•! htt of ktturr. 011 toti! invtslltnt: 
~@t ,resent v.lut .............. 4014¥.84 •t 
J ntern• I R •te of keturn ( IRR l • • 36. 65 Z 

E•uity 1 : Tat•I e4u1ty ••id : ltt intOlt 
E~uity 2 = Initi•l t•uity p•id : ltt mh return 

10.00 I 

10.00 % 

10.00 I 

--- ------------------------------------------------------------------------------------------------------
Pi,e Phnt, Bum: Altemtive I -- Junt 198' 
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····-········-···-····--·------------------····------------·--·-····--··-···-··- COftFAR 2.0 - UUIDO IO/FUS, Y ienni1 ••••• 

Net Inco•e Stateaent. in thouun~s of U.S. Dolt.rs 

lur . , , • , , • , , , , , . , , , . 

Toti1l Siles, incl. si1\es tix •••• , 
Less: uriiblt costs, incl. s.iles hx. 

Yi1rii1Ut 1•rg1n , , , • , •. , •. , 
As % or tohl si1les , •••• , , , • 

llon-vmi1blt cost;, incl. teprecii1tion 

Operi1tiono1l urgin •••••••• , • 
As I or toti1l si1les ••••• , ••• 

Cost of fin•nct •••••••••.• 

6ross profit • • , • • • • , • • , , • 
Al \ounces ••••••••••• , , • 
Tmbl~ profit •.•• , , • , , , , • 
T -~ ••••• I • I ••• I I I ••• 

Ntt profit , •. , , ••••• , • , , • 

Dividends p;id ••• , ..••• , , • 
Unfotriiluted profit ••••••••• 
Accu1uli1ted undistriMtd profit ••• 

6ross profit, I of tot.I salts •••• 
ll@t profit, I of tot•! silts •••• 
ROE, Met prof it, I of e•u ity ••••• 
ROI, Net profit+interest, I of inttst. 

mo 
26123.30 

0.00 

1991 

307~0.86 
o.oo 

1992 

39591.73 
0.00 

1993 

40779 .48 
o.oo 

1994 

mo2.86 
0.00 ------------ ---------- ------- ------- ----------

26123.30 
100.00 

22502.55 

30750.86 
100.00 

2SSSJ.16 

39591.73 
100.00 

32333.~6 

40779.;8 
100.00 

33262.62 

mo2.86 
100.00 

34219.6-'. ------------ ----------- ------·------- -------------- ------·------
362o.75 

13.86 

1178.10 

5197.70 
16.90 

1009.80 

7258.27 
18.33 

BU.SO 

1516.86 
18.~3 

673.20 

7183.21 
18.53 

50UO ----------- -------·-- ------ ------ ---------
2442.65 

o.oo 
2442.65 

o.oo 

U87.90 
o.oo 

4187.90 
0.00 

mi.n 
o.oo 

6416.77 
0.00 

68U.6' 
0.00 

68U.66 
0.00 

7278.32 
0.00 

7278.32 
o.oo ------- ----------- ------ -------- ------

m2.65 

o.oo 
2442.65 
2442.65 

9.35 
9.35 

41.12 
19 .18 

m1.9o 

0.00 
4187.90 
6630.55 

13.62 
13.&2 
70.50 
2'.H 

6H6.77 

0.00 
6416.77 

13047.32 

16.21 
16.21 

108.03 
3U8 

68~3.66 

o.oo 
6843.66 

19890.98 

16.78 
16.78 

m.21 
34.93 

7278.32 

0.00 
7278.32 

27169.29 

17.33 
17.33 

122.53 
35.79 

... -·-------------------------------------------------------------------------------------------------------
Pipe Pl1nt, Buru: Altemtive I --· Ju11t 1986 
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Net Inco•e State•ent in tho11mis of U.S. Dolhrs 

lt•r ................ . 

lot•! ules, incl. si1les t.x .•... 
less: vi1ri•blt costs, incl. ults t•x. 

V•ri •bit urgin .••• , • , • , , , 
~s l of totil Silts •.••••••. 

•011-urii1bit costs, incl. iepreciition 

~per•tioul urgin •••••••••• 
~s l of totil silts ••••••••• 

Cost of f i nme • • • • • • • • , • • 

6ross profit • • • • • • • • • • . • • 
Al lov•nces ...•.....•..•. 
T mbl~ prof it •••••••• , •• , 
lij:; t I I I I I I I I I I I I I I I f 

R~t profit ••••••••••••• , 

Dividends pi1id ••••••. , • , • , 
Undistrib11M profit ••••••••• 
Acmulited undistriMed profit ••• 

6ross profit, I of totil ults • , •• 
Net profit, I of tot.ii s•les •••• 
ROE, ktt profit, I of equity ••••• 
ROI, Met ,rofit+interest, I of i~vest. 

1995 

43262. 94 
o.oo 

43262. 94 
100 .oo 

3SU0.99 

8151. 95 
18.84 

336.60 

7815.lS 
o.oo 

7815.JS 
o.oo 

7815.35 

o.oo 
7815.35 

me4.64 

18.06 
18.06 

131.57 
36.75 

moo.BJ 
0.00 

44560.83 
100.00 

36h6.ll 

11m.s2 
18.84 

168.lO 

8226.22 
o.oo 

8226.22 
0.00 

8226.22 

~.00 
8226.22 

mlo.86 

18.46 
18.46 

138.49 
37.43 

1m 

45897.66 
o.oo 

45897 .66 
100.00 

37212.08 

8685.57 
1B.V2 

o.oo 

8685.57 
0.00 

8685.57 
0.00 

8685.57 

o.oo 
8685.57 

51896.44 

18.92 
18.92 

w.22 
38.ll 

1998 

4727U9 
o.oo 

47m.59 
m.oo 

38289 .23 

8985.36 
19.01 

o.oo 

8'85.36 
o.oo 

8985.36 
o.oo 

89B5.36 

0.00 
8985.36 

60881.79 

19 .01 
19.01 

m.21 
39.19 

1999 

48692.82 
o.oo 

48692.82 
100. 00 

39398.6Y 

9294.13 
H.09 

0.00 

9294.13 
o.oo 

9294 .13 
0.00 

9294.13 

0.00 
9294.13 

70175. 92 

19.09 
19.09 

156.47 
40.07 

Pi't Phnt, Bum: Alteruiive I -- J~ne 1986 
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Net Income State•ent in thomnds of U.S. Dolhrs 

Ye•r .•.••.•.•••....•• 

Total salts, inti. Silts tix ••••• 
less: vir1abh~ costs, incl. Silts hx. 

Varuble urg1n , , ••••••••• 
As j; of totil Silts ••••••• , • 

Mon-Viriibl~ costs, incl. depreciation 

Op~rilion;l 1argin •••••••••• 
As i of total sales ••••••••• 

Cost of f ininct ••••••••••• 

&ross profit ••••••••••••• 
Allouncts •••••••••••••• 
Taub le profit • • • • • • • • • • • • 
l iX ••• , • ' t I •• I •••••• 

Rtt p:-of it . . . , , . . . . . . . . . 

Dividends p4id •••••••••••• 
U1:~istr-ibuted profit ••••••••• 
Acmulated undistribuitd prcfit ••• 

oross profit, I of tot•! sales ••.• 
M profit, Z of tot•l ules •••• 
iOE, Ret pr~fit, i of e4uity •• , •• 
RD!, let profit+ i ntemt, 2 of invest. 

2COO 

5015!.61 
0.00 

2001 

51m.21 
o.oo 

2002 

53207.VS 
0.00 

2003 

54804.t" 
o.oo 

2004 

564U.l2 
o.oo -------------- ------------· -----·------- -------------- --------------

SO!Sl.61 
100.00 

mo1.59 

51658.21 
100.00 

U596.42 

mo7.9S 
100.00 

41808.76 

S480t20 
100.00 

0057.46 

56448.32 
100.00 

44m.&1 ------------- ------------- ----------- ----·------- --------------
10752.02 

21. 4-4 

0.00 

11061.79 
21.41 

o.oo 

11399 .20 
21.42 

o.oo 

11m.13 
21.43 

o.oo 

12104.68 
21.44 

c.oo ------------ ------------ ------------ -------------- ------------
10m.02 

0.00 
10752.02 

0.00 

11061.79 
G.DO 

11061.79 
o.oo 

11399.20 
0.00 

11m.20 
0.00 

11746.73 
o.oo 

11H6.73 
0.00 

12104.68 
o.oo 

12104.68 
o.oo -------------- ------------- --------- ----------- --------

10752.02 

0.00 
10752.02 
80927 .94 

21.44 
21.44 

181.01 
45.37 

11061. 79 

o.oo 
11061. 79 
91989 .73 

21.41 
21.41 

186.23 
46.13 

11399.20 

0.00 
11399.20 

103388.90 

21.42 
Zl.42 

191.91 
46.98 

11746.73 

o.oo 
11746.73 

115135.70 

21:43 
21.43 

197.76 
47.82 

12104.68 

0.00 
12104.68 

127240.30 

21.H 
21.44 

203. 78 
'" ,, -.o.v1 --------------------------------·------------------------·--------.... -·----------------:------------------------------------------

Pi'e Pl•nt, Buru: Aliemti¥t I --- June 1986 
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f·ro j ec te d Balance Sheets. construction i~ thous•nds oi U.S. Dol hrs 

YHr • It• f. It. I I I It• I I 1987.1 1987.2 1988.1 mu 1989.1 1989.2 

lot• I •ssets •'•I I I I I It I 156.00 786.00 182i .oo m1.00 iom.oo 19800.00 -------------- ------------ ---------- ----------- ----------- -----------
Fixed •mts, net of iepreci•t1on o.oo m.oo 786.00 1827 .oo 6m.oe 1om.os 
Construction in progress .• s. 156.00 m.oo 10U.OO ~347.08 m~.98 ~103.U 
Currt11t mets I I I I I • I I I c.oo 0.00 0.00 0.00 0.00 5000.00 
tuh, b•nt I I I It I I I It I I I 0.00 0.00 0.00 o.oo 0.00 c.oo 
t•sh surplus, finme mili~lt • o.oo 0.00 0.00 8.92 ll.95 267 .5: 
loss c•rried forw•rd I I• It• I o.oo 0.00 0.00 . o.oo o.oo o.oo 
Loss t I I If I I It It I t I I o.oo 0.00 0.00 0.00 0.00 o.oo , 

Tot•! li•bilities •••••••• 156.00 786.00 1827.00 6183.00 10443.00 19800.00 _________ _. ___ 
------------ ----------- ------------- -------------· ---------------

Equity c•pit•I It I' I I I It I 156.00 786.00 1927 .oo 4203.00 5083.00 me.co 
Reserves, ret1ined profit •.•• o.oo o.oo o.oo 0.00 o.oo o.oo 
Prom I I I I I I I I I I I I I o.oo 0.00 0.00 0.00 o.oo o.oo 
L~n~ a11c &ea1u1 t!rM dtbt •••• 0.00 0.00 o.oo 1980.00 5360.00 13860.00 
Current l i •bi Ii ti es • • • • • • • 0.00 0.00 o.oc o.oo 0.00 o.oo 
&anl overdr•it, f inmt rt~uired. 0.00 0.00 0.00 0.00 0.00 o.oo 
Tot.ii debt I I I I I I I I I I I o.oo O.OG o.oo 1980.00 mo ,oo ll860.00 

Equity, : of liabilities I I I I 100.00 100.00 100. 00 67.98 48.67 30.00 
-----------------------------------------------------· --------------------------------------------------------------

Pipt Plat, Bum: Altemtive I ·-- June 1986 
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Projected Balance Sheets~ Production In thous•nds of U.S. Dol Im 

·rm I I I I I I I I I I I I I I mo 1991 1992 L'9J 1994 1m 

lot.ii mtts I I I I I I I I I I 2G262.65 2W0.55 26907 .32 31770.9S 37069 .29 42904.64 ------------- -------------- -------------- -------------- -------------- --------------
Fm~ mets, net of deprtci.ition 13170.93 11809.38 10447.83 9086.29 7724.74 6457 .5V 
Construction in progress I I I I 0.00 0 .00 0.00 0.00 0.00 m.oo 
t~rrent tlSSttS t I I I I I I I I 4936.67 5732.46 7365.56 7586.52 7814.12 8048.54 
C.ish, Ii.in~ I I I I I I I I I I I 11.41 6.67 7.66 7.89 8.12 8.37 
&.ish surplus, finmt miltlblt • iHJ.65 4922.0J 9086.27 15090.28 21m.J1 28190.H 
loss c.irritd forurd I I I I• I 0.00 o.oo 0.00 0.00 o.oo 0.00 
Los5 I I I I I I I I I I I I I I 0.00 0.00 o.oo 0.00 0.00 0.00 

Tohl li•bilit -s ••••• , , • 20262.65 22470.55 26907 .32 3177o.Y8 37069 .29 mo4.64 ------------- ----·------- ------------ ------------- ------------- --------------
Equity ci1p it•l It I I I I t It mo.oo muo mo.oo 5940.00 5940.00 mo.oo 
Rmrm, rehintd profit •••• 0.00 2442.65 6630.55 13047.32 19890.98 27169.29 
Prof it I If I I I I I I I I I I m2.65 4187.90 6416.77 68H,66 7278.32 7815.35 
Lo11; •nd 11ed i ue terc debt • • • • 11880.00 9900.00 7920.00 5940.00 3960.00 1980.00 
C~rrent lii1bilities ••••••• 0.00 0.00 0.00 o.oo c.oo G "' .. 
&i1nt overdr•ft, f1nme requirtd. o.co 0.00 c.oo 0.00 0.00 0.00 

Tot.ii debt I I I I I I I I I I I 11880.00 9900.00 7920.00 5940.00 3960 .oo 1980.00 

Equity, l of 1 i•bii ities I t I I 29.32 26.43 22.08 18.70 16.02 1J.8'i -------------------------------------------------------------------------------------------------------------------------------
Pipe Phnt, Bum: Alttrn•~ive I --- June 1986 

---------------------------------------···-------------------------------------------- CDftFAR 2.0 • U~!DO IO/FEAS, Vienni1 -----

Projected Balance Sheets. Production in thouundsofU.S. Doll•rs 

Yt•r • • • . • . • . .•••.. 

1 ot; I t15sets • • • • • • • • • • 

Fixtd mets, net of depreci.ition 
Construction in progress •••• 
Current i1ssets • • • • • • • • • 
Ct15h, b•nk • • • • • •••••• 
Ci1sh surplus, f in1nce i1v1ili1ble • 
Loss cmied fomrd • • • . • 
Lo;~ • • • • • • • • •••••• 

Total liabilities •••••••• 

Equity c.ipit1l • , • , • , • , • 
~~se:·v~=' r·eta i nee profit . . • 
Profit • • . • • • . , • • , • • 
Long .ind BtdiuE ter~ d~bt •••• 
Current !ldbilities .••• , , • 
£anl. overdraf~, f1nmt requirtd. 

Tot.ii debt • • • • • • • • • • 

f.qilily, ' of 11.itil1 ties .. 

1996 

49150.86 

53~~.45 
0.00 

8290.oo 
8.62 

35501.80 
0 .oo 
o.oo 

49150.86 

5M.OO 
ms~.M 
b226.22 

o.oo 
LOO 
o.oo 

0 .oo 
12.09 

1997 

57836.44 

40U.30 
0.00 

8538.70 
8.88 

45245.56 
o.oc 
o.oo 

57836.H 

mo.oo 
m10.e6 
868U7 

o.oo 
o.oo 
o.oo 

o.oo 
lc.27 

1998 

66821.80 

2736.15 
0.00 

8794.86 
9 .14 

55281.64 
0.00 
0.00 

66821.80 

5940.00 
51896.~~ 
8985.36 

0.00 
0.00 
0.00 

0.00 

8. 89 

76115. 92 

1m.oo 
0.00 

'°58.70 
9.42 

65618.80 
0.00 
o.oo 

76115. ,2 

5940.00 
60881. 79 

9294 .13 
o.oo 
o.oo 
o.oo 

o.oc 

i.80 

86867 .94 

1261. 70 
231.00 

9330.46 
Q. 70 

76035.07 
o .o~ 
o.oo 

86867. 94 

mo.oo 
7C175. 92 
10752.02 

o. 00 
C .OG 
0 .oo 

V.00 

2001 

97929. 73 

1307.60 
0.00 

9610.38 
9 ,09 

87001. 77 
0.00 
o.oo 

97929.73 

5940.00 
80927. y~ 
1106:. 79 

0.00 
O.OQ 
o.oo 

0.00 

l. 07 
......... --. -.. ---.. -.. ,. -------------- ·----------------------------------------------------------- .. -- .. ------------.... ----------.... -------... ---

Pipe Pl1nt, Sum: Altern.it1ve J, --- Jun~ 19&~ 
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Projected Balance Sheets. Production in lhamndsafU.S.Dolhrs 

Yt•r •••••.•....•.• 

Tohl •ssets •••••••••• 

F 1xed mets, net of depm i •lion 
tans~ruclion in progress .••• 
Current •ssets ••••••••• 
tuh, b•nk ••••••.•••• 
tuh surflus, fin•nce milible • 
Loss c•rried rorurd •.•••• 
Loss •• , ••• , • , , , ••• 

Tol•l li•bilities •••••••• 

Equity ci1piti1i ••• , •••• , 
Rtserves, rel• i ntd profit • • • • 
Pror it • r • • I • I • ' • • ' I 

Long •nd aediuu tm debt •••• 
turrenl li•bilities ••••••• 
~anl overdrart, i in•t1ce required. 

Tot.ii debt ••••••••••• 

Equity, Z of liabilities •••• 

2002 

109328. 90 

1122.50 
0.00 

9898.69 
10.29 

98297 .45 
o.oo 
0.00 

109328.90 

sm.oo 
9198Y.73 
11399 .20 

0.00 
0.00 
o.oo 

o.oo 

5.43 

2003 

121075. 70 

937.40 
0.00 

10195.65 
1~.60 

109932.00 
o.oo 
0.00 

121075.70 

mo.oo 
103388. 90 
um.n 

o.oo 
0.00 
o.oo 

o.oo 

4. 91 

133180.30 

752.30 
o.oo 

10~01.52 
10.92 

121915.60 
o.oo 
0.00 

133180.30 

5940.00 
115135.70 
12104.68 

0.00 
0.00 
0.00 

o.oo 

4.46 

Pipe Phnt, 8uru: mernativt I --- June 1986 
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SECTION 

SALES 1 NET OF T HX 

RA~ MATERIA~ I 
GiHEf: RA~ Mmrn~s 
Efi~F:.3'! 

w.our; loc;;l 
LA~-OUf; foreign 

1 

n~;liiT. {rn'.) EMr..OISf'. 
SPAm 

HUtiili. mmi LABOUR) 
SA~ES and DISTRIBUTIOfi 

!:OST OF FrnA'.[E 
REPArnWT 

TD I I:_ ASH GUTFLO~ 

ROI (Cf,SH SUf:f'LUS) 
RO: { CAS~ SURFLUS i 

iU.;;~ FJXE[l COSTS 

nri dhl~ cast 
foed rnst 
t li:~l CO:+, 

f i :-:ed u;t 
:;aii ahi~ cost 

Ti;;ed cast 
fi:-:'!d CGSt 

f ixt!d co;t 
f ixerl CGSt. 

TOTH~ iir-.RI. cusrs ci;, lOGhi I) 

srnsrmm ArlA~rsrs 

ft' ;: -10k; m· 
SURFLUS 

S;;~· r. +10~: BEP 
SuRf LU5 

ii~ -10%: BEi 
SL:F:FLUS 

rn .. mi. ti; +iOk: m 
SU~f .. u; 

lit\. iffi. at -;0~1 BEP 
SURf'Li;~ 

;11, m:1A~ t:E, 11HL1J: Aourn 
iiA T. VliLUt ADfi~[I \ "LABOUf. LO~. +JUF:f'l.UJ: 
ilAL rlET 'Ji1LUE ~~:j:\=AC~.1;,;;,r.,- llii!ESfil.J 

1987 1988 i989 
CQ!iST~iJCTIQ;; PHASE 

Q 

5,388 131358 

786 

-736 -:,388 -E,J58 
-78G -: 1 l7~ -li,532 

1990 

-,,°\'l 
!Vir 

57 ,316 
----------

26,123 
----------

19 ,564 
i37 

29 
240 
4:'6 
47 

246 

106 
-!iC: 
U.u: 

i,i78 
i '98(l 

,-, ,· :-c 
-!; ,c._:._; 

~'.~Z 
3. ,6;·~ 

.~., .... 
iQ~,j.jf 

'!7 11[J 
.... ! ;:.!!/ 

. r '1-"! 
~· ~/, 

i,691 
~1/ .3l 

~· ,326 

S,244 
85.6~ 

~Ylt 
4';.6~ 

I I 2J1:7 
" 105,701 

i9'i1 

SOX 
65 ~ .. -t.' ~;'}'! 

----------
JO 1 751 

----------
23,030 

i £...-; 
!1..'0:.. 

j--r 

i9~ 
(J 

1(< 
,L' 

28\ 

i0'7' 
324 

79) 
~,Ok 
j ,98(: 

27 1972 

'! "•/£.., 
~1 li; 

-1-r,87c 

i~.Ol 
4o.S~ 

2·1 ,Ji_ 
j~: r ~-13:i 

59.ll 
:,68Y 
30.?k 

',487 

8 f 432 
7·~;.~z 

·- 0"! 't.'.i,Uk 

'; ,:8 11 
r: 1 i'! 
\J11i..lt 

19°2 

100Z 
8i 18SO 
----------

39 ,5'12 
----------

29 ,6~i1 
l"jf,i. 
£.·~!.:· 

i~ 
·1 
£\;.!. 

5(i 

·~!.:. 

; ~ .; 
.iL 

:m 

i ,63:! 
s~: 

1,%'.! 

J5,42B 

4,16~ 
-1(.,71~ 

1·; . 
~J.1'-J.-;, 

70.:~ 

·: !;;£. 
i.1,o1.1.· 

30,L" 
"ff L~:J:: 
~ 7.,,;,:,,_ 

1,ih 
28.6~ 

~·' 15(: 

26.5~ 
f: ,,..,. 

c,i..J 

6~.7~ 
1·.;
•"IJ 

4o.e:. 
·1 '~.- . 
._;,..)iii.. 

J~.7~ 

1993 

100l 
.,, il~f. 
iL 11:u•I 

-----------
40, 7i9 

-----------
30 ,541 

214 
"' 'iJ 

207 
t,: 

C.i ,,, 
384 

ii .i 
HU 

1 Ii 
,;'!, 

6,004 

30.3! 
.t01.1% 

11·; 
1.:,._•1J. 

)i.ik 
::, 9~j 
26.6~ 

;1, ,tj82 
t.~.14 

~ ! 92t 

3:.n 
..- ·r;::, 
V,-1\J: 

y, (~ 

W.&..r"llt 

t,)6~ 

l ~ 

"' Oi 



1992 1993 

1'J0% 100% 
s:,sso a1,sav 

29 ,6:Ji 
ti: .• -, 
a.;_!:) 

i 163-'i 
s~: 

i,98:,: 

4116~ 
-lC,712 

.-,.; 
i.l1"·.1-: 

·1 i;;.:. 
i.1,.n.' 

3(! 1 -z~-~ 
.ff. L"::.1« 
\J:;'..)..'1-

37 .8h 

55.6/~ 

1,i7f 
2&.6~ 

~·, 15(! 

f: ''i.,. c, ,;. ... j 

6~.J~ 

4o.e;; 
·r .. :c .. : 
·J, 1Jii~ 

J~ .7~ 
4, ·:4t 

3Q,541 
214 

45 
:07 

" 'i 

384 

i1 i 
HU 

30.3! 
lOLlZ 

7 1''h 
"'1i._'J.l. 

3i 1183 

jj. i';. 

i, 9~S 
26.bl 

2~. Tl. 
i(: ,082 

t.~.1k 
:, 926 

"-: TrJ 
Y:li.J. 

·1-· ,.,. 
Ji..r..,lr 

6)6\ 

6 ,.2H: 

CURP.E:lCY: 1000 U.S. Lloilars 

1994 

' !"~!\•; 
J.V'J/11 

8~ ,SdO 

:1.:.~ ,.J/ 

22i 

213 

395 

no 
.i.l' 

355 

2W 
505 

i,930 

6,432 . "':'"\· 

:.T.: L"'! 

J2.5i, 
i1}&.r: 

~2,119 

48.0~ 
j ,2.~~ 

'l.4, /~ 
~ ,6')0 

·;-. o•; 
i-••f.'r 

lo ,c.Ji.. 

56./~ 

35.1l 
6,184 

.. .1.).' 
'-·'-di .. 

1995 

iOOk 
81 itif;j 

~3 ,263 

J~, 401 
'111 
i.~I 

48 
219 

0 
55 
~07 

j.ji 

1y 980 

J6,595 

C,068 
t ,~1~ 

33.T/. 
li2.3t 

44,5;~ 
- i (rC 
Ji"!• .. J 

'i"1 \j~ 
.i..1.. I /Jw 

't' 931 

11], 914 
::i:.6~ 

... ,.:1.1. 

3~.5~ 
6f436 

10 r,•. 
L011Ji. 

19% 1997 

~':0;;: ioo;; 
Sl, 880 S1, 88t) 

~4,56i 45,898 

3~,I'3 
234 

49 
226 

0 

i27 
JfO 

168 
~;980 

r,249 

7 13i2 
'.~ ! 7!)~ 

36.n 

... , •J11 
"-1 IJ-..' 

341 tj/5 

4~1~'61 

3/'51 
• } 1 ,,~· 

i.hi.Js, 

I' ·u._ 
1;. ,!• .. ·..: 

C&'I, 
.·, 1:L:' 
.:.;GJ•j 

;,on 
2~. 9l 

/ ,526 

34,374 
241 

JO 
232 

0 
58 

432 

387 

9 ,744 
iS, 447 

3~ ,·197 
i~: r8'i8 

Cr282 
. ·;-. 
• • .'1/is 

·\ ·.:-
lJri,.j:; 

. . 1;;· 
.l ~, T :.J·.J-..i 

i3.0Z 

:,m 
:.'.Sf~ 

19'18 

35: 405 

't4J 

i34 

0 
0 

37 J23~' 

1(ir036 

5(i.JX 
169 .o~ 

fl7'i 
\..'·i.. 

·'..\ :1.,•. 
Li. rVk 

!"ii 

C/tf-'. 
t' ·;r.: 
..::.iit 

· ·. .~.i I : 
.... .,, i'J'JO. 

l't;/63 
13.0l 

:. ::-IL 
w

1
,;-._r, 

·, L'. 
I 1Jh 

1 J rtJJ6 
~i .5l 

' 

10,2715 

1999 

36, 467 
256 

53 
247 

11 .., 

6i 
~58 

'10 
.i.:JV 

! ~ I 
,11 

0 

i(;
1
J5:i 

45 ,B.35 

52.31 

357 
-:-: ,..,7 
J! ri...J't 

48,69j 

7 .5Z 

11.,0k 
t; .6"33 

l._, .... i~ 
iJ.(l~ 

~ ,'1~: 

'i r•: 
i •. J;. 

1'.; ,35~ 
, t•, 
j .Ji. 

rn, 602 

2000 

iOJl 

37.~61 

l~2 

503 
0 
0 

iO' 416 
~.: ".i.C::: 
.;. , ~·.J·.: 

l~ .. , L 'i 
t.'i..1UAI 

;·;:: :t; 
ii ·Ji'i:: 

35r35i 
5(', i54 

., ;;•. 
i ,J.~ 

11.0l 
o,d~ 
S.7~ 

t:. T, 
~1\J!r 

1~ ,43;: 
i3. o~ 

:: ,401 

-. t''1 
! ,..;;, 

11.1' :116 
'1 C•, 
i 1Jlr 

h ,416 

10,67(1 

EBE 

SECTION 2 

2001 

3t~~hS8 
~7i 

51 

65 
~86 

5~.4l 

•JfiO 
iV! 

LO L!~r·~• 
...i:r·.i'i>.. 

::.·· i>=.c 
0 ... rv,,;i .. : 

~· , i) 7 i 
:. iti 
i..'1111 

1-r ,SS~ 

16,132 
13.0k 

10,967 
~1.5'/. 

l·),96? 

11,228 

iOOZ 
81,880 

53r205 

'"17U 
i...li 

269 
ii 

.-~ 

bl 

!!ii 
't17 

'DG 
~Ul 

(i 

11,296 
-:~ :: ! -
1;.;,..;;;.1 

57.0l 
i9t) .2~ 

937 
~:: ,687 
:-.-; '!t,·:: 
-.!-';LVW 

~i.Ol 
; ,:'.83 

: 71; 
..... u11 

l6 ,616 

1:,29~ 
~·. 5:~ ,, ,.,. 

! •.• :Yo 

4i, 044 
2aB 

60 
278 

0 
69 

!:'IC' 
J~J 

463 

43,'.70 

19:. 9Z 

,-,;(' 
7<!J 

4~,%8 

l~, 7 U8 

> y 
..,,.,;t, 

r,m 
~; ri":' 
.., .... ,vrr 

li .635 

L,71'.'. 

i !'.fi~; 
.!';.''! ... 

81,2t0 

,.-, ·iii:' 
"T.:..!i..!"1 

2Y6 

0 
71 
! ! 

11!98~ 
10~,ff 

6(;.5l 
20~. 7~ 

42: 165 
~·= 1 ~~8 

= ?'· 
\ltJh 

-: C'' 
I 1Jt: 

LrS.j-r 
... u1: 



1,990 
1,991 
1,99i 
1,993 
1,994 
1,99~ 
l, 996 
1,997 
1,998 
1,999 
2,000 
2,001 
2,00:: 
2,003 
2,vo4 
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PIPE PLA~T BURAA: ALTERHATIUE i 

FD~E GN EXCHANGE EARNI~G THROUGH EXPORTS ANO FOREIGN EXCHANEE SAVING THROUGH LOC~L MARKET 
EXPG TS = 46.6i: LGCAL SALES = 53.3~1 OF TOTAL PROOUCTIOH 

iil l Vc!lu~s 1n 100C U.S. Dollars 

FOF:EIGri 
DCHAUGE 

INFLOW 

iOOl OF 
FOF:EIGH 
EXCHHtl6E 
OUTFLO~ 

46.li~ OF 
FOREI6ii 
EXCHflN6E 
oum.o~ 

FOREIGN 
EXCHAh6E 
EARNING 

RCCU~. LOCfiL 
FOREIG~ EXCHANGE 
EXCH8N6E INFLOU £) 

53.39l OF 
FOREIGN 
EXCHkH6E 
OUTFLOll 

FOREm 
EXCHAHGE 
SAVIN6 

EBE 

ACCUfl. 
FOREIGH 
EXCHflU6E 

SAVI HG 

2 3 4 5=2-~ 6=5~~5 7 6 9=7-8 10=SUM9 

12,: 77 
1~.rn 
15,4~~ 
19;009 
19 ,579 
20,16? 
20,772 
2i,395 
22, 037 
22,698 
23,379 
2~,080 
24,803 
25,547 
2o,313 

23,030 
26 J 85i 
3~,079 
3~.~26 
h,181 
35' 111 
7;: "":'1~ 

\l.J li.J 

34, 635 
35 ,674 
36,m 
381018 
38,982 
·' :~ It''} 
,V,iJ< 

41, 356 
42, 597 

lC,734 
12,518 
15,884 
15,580 
15,932 
i6,36~ 
; i. .. ,:
lu,OiJ 

16,lH 
16,628 
i7,127 
17 1 720 
18,170 
18,715 
19,216 
19,855 

1,443 
i,816 
2,571 
3,429 
3,646 
l,802 
.ii,097 
5,251 
S,409 
5,~71 
5,659 
5,910 
6,088 
6,270 
6,455 

1,443 
3,260 
r: 0"' 
.JI UJl 

9 ,260 
12,907 
16,709 
20,800 
26,057 
31,466 
37,037 
42,696 
48,606 
54,694 
b\:, 965 
67,423 

13,946 
16,417 
21,136 
21, 770 
22,424 
23,096 
2~,78) 
24,503 
25,238 
25,995 
26 '775 
27 ,578 
28,405 
29,258 
30,135 

12,295 
H,339 
18' 195 
17,846 
18,249 
18, 746 
19,100 
18,492 
19,047 
19,618 
20 '298 
20,813 
21,437 
22,080 
22' /43 

1,651 
~.078 
Z,942 
31924 
4,m 
~.m 
, ,689 
6,011 
6,191 
6, 377 
; I i7 o,,i1 
6,765 
6, 968 
7I177 
7,393 

1,651 
3, 728 
6,670 

iC,594 
i4, 768 
19,119 
n,soa 
29,Bi9 
36,010 
42,387 
48,364 
55,629 
62 ,598 
69, 775 
77,~68 

f) EQUAL TC UALUE OF P[Pf SOLD LOCA~LY 
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PLANT ALTERNATIVE I . 4th YEAR OF PRODUCTION= 1993 
SENSITIVITY OF BREAK EVEN POINT ON CASH SURPLUS 
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PLANT ALTERNATIVE I . 4th YEAR OF PRODUCTION : 1993 
SENSITIVITY or CASH SURPLUS 
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ANNEX 10.2 Computer Calculation for Alternative IA 

Output Schedules (COMFAR) 

Break-even and Sensitivity Analysis (MULTIPLAN) 

Graph: Sensitivity of Break-even Point 
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-------------------------------------------------------------------------------------- COftFAR 2.0 - U"IDO IO/FEAS, Vi !!Mi -----

P1pt Plint, ~irr11i: Alternitivt IA 
Jun' 1986 
~~.940 tp~, fipe Diiutter fro1 6" to 12" 

3 Ytir(sl or construction, 15 yurs of 'roiuctiDll 
cut, ~nq conversion r11tts: 

fort i gn currency l unit = 1. 0000 uni ts •ccount i ng currency 
loc•I currency 1 unit = 1.0000 units .iccounting currency 

i1cw,,1ting currtncy: tltous•nd~ of U.S. Dollm 
---------------------------------------------------------------------------------------------------------------------

Total initial i nvest.•ent iuring construction •hut 

fixed mets: 
currtnt •sstts: 
tot•! •mts: 

1mo.11 
3500.00 

18050.11 

76.632 % forei1n 
100.000 I fortitn 
81.164 I fortifr. 

---. -- .. --------------------------------------------------------------------------------------------------------------------
Source of funds iuring constructiDll phm 

equity & gr•nts: 
foreign lom : 

5490.00 
12810.00 

0.00 
moo.oo 

38.616 i foreign 

lo~•! lam : 
tot.i I funds : 81.585 Z forei9!1 

.. ---_____________ ., ___ ---------------------------------------------------------------------------------------------- --.... -- -- ----
Cashflow fro• operat.ions 

Tur: 1 4 8 
oper11ting costs: 13609.00 16017 .1' 18027 .49 
•ep rec i 11t ion : 1363.31 1363.31 1308. 91 
interest 1088.85 622.20 o.oo 
...... ------------- ------------ ______ .., _____ ------------
production costs 
th~r·tof fore 1 gn 
tot.il st1lts 

gr·oss i ncm 
net 1ncoae 
c •sh bi I •net 
net mhflow 

16061.16 
9U2 Z 

16m.oo 

732.84 
732.84 
577.11 

ms.96 

18002.70 
94.26 I 

20390.29 

2387 .58 
2387 .58 
1809.97 
m2.11 

M Present Vi lue 11t: 
Interu l ~•te of keturn: 
kttur11 on equityi: 

10.00 z : 
2J.02 % 

14792.71 

Return on equ i ty2: 
33.07 ' 
29 .64 % 

'.':nde>: of Schedules produced by conm 
iot;l 1nitiil inmtmt 
Totjl inv~st1ent during production 
~~:di produ~t1on cost~ 
Uor~ing Ct1p1tt1l r~qu1ments 

Cashflou liibles 
Projected ~t1lm~ 
Utt i nco•~ state11ent 
Source of f int1r1Ci: 

19336.40 
94.15 z 

22949 .44 

3613.04 
3613.04 
4797.11 
4797.11 
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---· ----------------.... ---------·--4· ... _______ _ 

!f :O:~f.I~~., 
~~ •. 111~ ® 
~~--~;-~:; C OMF feR 
~-~ 2.0 UIHDO 

----------------------------------------- CDRFAR 2.0 - UHIOO IO/FEAS, Yienn.i -----

Total 11'1 it i al Invest~en1:. ir; tt1D11s•nds o7 U.S. Dolhrs 

Tti~ •.. ......... 1987.l 1987.2 ma.1 1988.2 1989.1 1999 .2 
F 1 nd rnvesbent costs 
li1:::, siit pr"pi1r.ition, dtvtlop11tnt 72.00 150.00 92.00 o.oc 0.00 o.oo aui ldings •nll civil uorts ••••• 0.00 o.oo 546.00 870 .00 560.00 560 .Ov /lu;.; l i .iry ind si,rv 1 ct fie i I it i es . 0.00 o.oo 0.00 o.oo o.oo o.oo Incorporned fixed .is sets ••••• 0.00 o.oo o.oo o.o~ 0.00 ~.oo Pli111t uchrnery ~nd tqu1,11ent ••• 0.00 o.oo o.oo 2962.00 m2.oo 2962.00 ----------- ·- ----------- ------------- ------------ ------------ -----------lot.ii fixed invtsh!nt costs •••. 72.00 150.00 638.00 3832.00 3922.00 3522.00 

Pre-,roauction c.ipit.il o,enMures. BUO 480.00 403.00 524.85 352.95 569 .Jl N~t 11ort i ng up i t.i I . ' ...... 0.00 o.oo o.oo o.oo 0.00 mo.oo ------·----- ----------- ----------- ------------- ------------ ------------Jot~l initiil inve;t~tnt costs • , • m.oo m.oo J.041.00 mus 427~.95 7591.31 

Of it foreig11, ir•: •• r I. I. I 44.87 79.37 46.11 80.12 79 .18 SB.SS -------------------------------.. ------------.. -----·--------------------------------------------------------------------------------
Pipe Pl•nt, Buru: Alttrn•tive IA --- June HS6 
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------------------------------------------------------------------------------------- conFAP. 2.C - UNI DC IG/FEAS' v I enn• -----

Total Current In11est•ent in thous•nis of H.S. Dolt.rs 

l.::•r • • • • ••••••••••• 

F ixtd in¥est1tnt costs 
l.i1i~. site 'rtp•r•tior., ieve10,1ent 
6ui ldings •nd civil works ••••• 
~~xi l i •ry .inc s~~v i u fi[ i l it i ~s 
lnco!"'por •te~ ( i xell •ssets • • • • 
Fl•nt, liiChinery •nd tquipi;ent •• 

mo 

0.00 
uo 
0.00 
0.00 
G.00 

1991 

0.00 
o.oo 
0.00 
o.oo 
0.00 

1992 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
o.oo 
o.oo 
0.00 
uo 

c.oo 
0.00 
o.oo 
O.OG 
0.00 

1m 

o.oo 
84.00 
o.oo 
: .oc 

116.0C ---------- ----------- --------- --------- ----------- --------------
Toi,:i find in¥est11ent costs •••• 

Preproduction c•pit•ls expenditures. 
Uorting tipihl •••••••••• 

loitl current invtst1ent costs ••• 

Uf it foreign, Z • • • ••• 

o.oo 

0.00 
-310. 95 

-310.95 

96.16 

o.oo 

0.00 
400.62 

400.62 

97.87 

0.00 

0.00 
107.69 

107.69 

96.35 

o.oo 

o.oo 
110.92 

110.92 

96.35 

o.oo 

0.00 
lH.25 

114.25 

96.JS 

200.00 

0.00 
117.68 

m.6e 
81. 97 ----------------------------------------------· .,. _____ ·----------·------------------------------------·-----------------------------

Pipe Pl•nt, auru: memtivt IA --- Jm l~lio 

--------------------------------------------------------------------------------------- COftFAR 2. 0 - UH I DU ID/FUS, Vi enn' ---

Tot al Current Invest•ent in thous•nds af U.S. Dollirs 

Yur •• 

Find inveshent costs 
l.i1H', site prep.ir.iiion, develop1ent 
Bui I dings and c ivi I mks ••••• 
Aux ii i•ry •nd service ficilities • 
lncorpor•ted fixed ml!ts ••••• 
Pl •nt, 1achintry •nd equip1ent •• 

Tot,: fixtd investutnt costs •••• 

Preproauctio~ capit•ls expenditures. 
Uorl.1ngc.ip1tal ••••• 

Jotdi current investeent costs ••• 

Of it foreign, Z • , 

!996 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

c.oo 

o.oo 
121. 21 

121.21 

Y6.J5 

1997 

0.00 
0.00 
0.00 
o.oo 
o.oo 

o.oo 

0.00 
12U4 

rn.B4 

96.35 

1998 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

o.oo 

0.00 
!26.59 

128.59 

96.35 

1999 

o.oo 
0.00 
r.oo 
0.00 
o.oo 

o.oo 

0.00 
132.44 

132.44 

96.35 

2000 

o.oo 
97.00 
0.00 
o.oo 

m.oo 

231.00 

0.00 
136. 42 

367 .42 

82.32 

::001 

c.oc 
O.OG 
o.oo 
0.00 
0.00 

0.00 

o.oc 
140.51 

140.51 

96.35 

Pipe Plt1nt, R1om: Aliemtm IA --- Jun~ 1136 
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------------------------------------------------------------------------------- ccnrAR 2.0 

Total Current Investment in thous•nds of U.S. Dolhrs 

Te•r ........... . 

Fixe; investaent costs 
L•r.t., sitt prep•r•tion, •nelop1ent 
luildings •nd civil uorts ••••• 
Au;;ili•ru •nd servict hcilities • 
Incorporjttd f md •mts ..•.. 
Pl.lr:t, uchintry •nd tquipuent •. 

1 ota I f i xtd in1·eshent costs • • • • 

Preprod11ction c•pit.ils expenditures. 
~ort ing tip it•! •••••••••• 

Tuia! current investaent costs ••• 

Of it fore i gr., I . • • • • • • • • 

2002 

0.00 
o.oo 
0.00 
0.00 
o.oc 

o.oo 

0.00 
14~.73 

144.JJ 

96,J5 

2003 

0.00 
G.00 
o.oo 
0.00 
o.oo 

0.00 

o.oo 
149.07 

149.07 

9o.Js 

200~ 

0.00 
c.oo 
o.oo 
o.oo 
c.oo 

o.oo 

o.oc 
153.54 

153.54 

96.J5 

Pipe Plat, lum: Altern•tive IA --- June !966 
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------------·----------------------------------------------------------------------- COftFAR 2 .O - UHIDC IO/FEAS, V it~n• ---· 

Total Production Costs in thomnds of U.S. Dolhrs 

Yeir ..•.....•.•.•.•. 

l of 11oa. Cip11city (singlt product!. 
i•u uteri iii l .......... . 
Other r•u 1111ter1ilS •••••••• 
Utilities ••••••••••••• 
f.ner·gy ••• , • , •• , •••• , • 
L•bour, direct • • • • • • • • • • • 
~~Pi i r, 11• i nter1•ntt • • • • • • • • 
Sp•,.es .•.•..•....... 
F •ctor·y overhuds , • • • • • • • • 

F11rtor~ costs ••••••••••• 
Ada in i strit i vt overhe•ds • • • . • • 
Info. costs, Silts ind distribution 
Dirtct costs, Sil.is ad distrbution 
Dtprec i it i llr. • • • • • • • , • • 
Finm1•l casts •••.•••••• 

Tot11l produ~tior1 costs ••••••• 

Costs per unit ( si~glt produ(t l 
Of it fore i gn, I • • • • • • • • • • 
Of it mi;blt,% •••••••••• 
Teti! libour •••••••••••• 

1990 

90.00 
12577.00 

88.00 
o.oo 

18.00 
522.00 
47.00 

158.00 
o.oo 

1991 

100.00 
14394.25 

100.94 
o.oo 

21.63 
146.26 
48.U 

181.28 
o.oo 

1992 

100.00 
1482U8 

103. 97 
o.co 

22.28 
15U5 
49.86 

186.72 
0.00 

1993 

100.00 
15270.86 

107.09 
0.00 

22.95 
m.11 
51.36 

192.32 
0.00 

1994 

100.00 
15728.98 

110.30 
o.oo 

2l.64 
m.s2 
52. 90 

198.09 
c.oo 

1995 

100. 00 
16200.85 

113.61 
o.oo 

2U4 
164 .62 
54.49 

204.03 
0.00 

-------------- -------------- -------------- ------~---- -------------- --------------mlo.oo 
80.00 

m.oo 
0.00 

1363.31 
1086.85 

14892.77 
82.40 

122.57 
o.oo 

1363.31 
933.30 

1~339.SS 
8U7 

126.25 
0.00 

1363.31 
777.75 

15799.74 
87.42 

130.03 
o.oo 

1363.31 
622.20 

16273.73 
90.04 

133. 94 
o.oo 

. 1l6l.31 
466.65 

16761.94 
n.74 

137.95 
0.00 

1268.91 
Jll.10 -------------- -------------- ------------- ------------- -------------- ____________ .. 

16061.16 
----------------------------

em.87 
94.0i 
0.00 

522.00 

17394.35 
:::::::::.:.:::: 

8697.18 
94.33 
0.00 

146.26 

17691.73 
----------------------------

8845.87 
~4.29 
0.00 

150.6~ 

18002.70 18327 .67 
============== ============== 

9001.35 
94.26 
0.00 

155.17 

9163.83 
94.23 
0.00 

159.82 

18572.65 ----------------------------
9286.32 
9U~ 
0.00 

164.62 

--------------------------------------------------------------------------------------------------------------·---
Pipe Plint, 6uru: Alternitive IA --- Junt 1986 
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l~>(f~~I 
W,~ttJ 

~JcoMFAR 
,.. •• 2.0 UHlDO 

--------------------------------------------------------------------------------------- COftFAR 2.0 - UIIDD ID/nq~, ~ itnnc -----

Total Production Costs in thous•nds of U.S. Dolhrs 

lt•r • • I I I I I I I I I I I I f I 

I of no1. c•pmt.y (single proiuctl. 
h11 uteri•l 1 ••••••••••• 
Other ra uter· i •ls . • • • • • . • 
Utilities .•••••••••••• 
Energy • • • • , • • • • • • • • , • 
l•bour, direct • • • • • • • • • • • 
h~air, a;inten•ntt •••••••• 
Spires ••••••••••••.• 
Factory overhuds • • • • • • • • • 

Factory costs ••••••••••• 
Ad11inistr•t1Yri overhuds •••••• 
lndir. costs, Silts ind distribution 
Direct costs, sales and distribution 
De-Prt( i •ti on • • • • • • • • , . • • 
Financ1•l costs ••••••••• 

Total productiar, costs ••••••• 

Costs per unit ( single product ) 
or 1t foreign, % •••••••••• 
Of it v•riiblt,l •••• , , •••• 
Total ibour •••••••••••• 

1996 

100.00 
16686.88 

117 .02 
0.00 

"').08 
169.56 
56.12 

210.15 
0.00 

nm.so 
95.52 

m.o9 
0 '' .. 

1308.91 
155.55 

18966.88 

1997 

100.00 
17187.48 

120.53 
0.00 

25.Bl 
m.64 
57.80 

216.46 
o.oo 

17782.74 
98.39 

146.35 
0.00 

1308. 91 
0.00 

19336.40 

1998 

1011 uo 
17701.U 

m.14 
0.00 

26.60 
179 ,BR 
5U4 

222.95 
0.00 

18116.23 
101,3' 
150. 75 

0.00 
1308. 91 

o.oo 

19877.22 

1999 

100.00 
18234.20 

m.87 
o.oo 

27.'10 
185.28 
61.32 

229 .64 
0.00 

1em.11 
104 .38 
m.21 

0.00 
1308. 91 

o.oo 

20434.27 

2000 

100.00 
1678! .23 

111.70 
o.oo 

28.22 
190.84 
63.16 

236.53 
0.00 

19131.69 
107 .51 
m.93 

o.oo 
167.30 

0.00 

19866.43 

2001 

100. oc 
19344.66 

m.6s 
0.00 

29 .07 
196.56 
65.06 

243.63 
o.oo 

20014.63 
110.74 
16U2 

0.00 
185.10 

0.00 

20475.2C ------------·- -------------- -------------- -------------- _______ ,..______ ---------------------------- -------------- -------------- -------------- -------------- --------·-----
9483. 44 

94.17 
o.oo 

169 .~6 

9668.20 
94.1~ 
0.00 

174.64 

9938.61 
94.17 
o.oo 

m.ss 

10217.14 
94.20 
o.oo 

m.2s 

9933.21 
94.U 
0.00 

190.84 

10237 .60 
9H8 
c .oo 

196.56 
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------------------------------------------------------··----------------------·---···· C'ftFllP. 2.0 - UHIDG ID/FEAS, Yienn• -----

Total Production Costs 1n thomnds of U.S. Dolt.rs 

Yt•r •.•••••••••••••• 

l of nos. Cipacity lsinglt product). 
Riv ui.:r1al 1 •.••••••••• 
Otller r11w uitr i a 1 s • • . • . . . . 
Utilities •.•••••.•• , •• 
lner·gy •..••• , .• , • , , , , 
l•bour, direct ••••••••••• 
ieFair, 1uinitnantt •••..••. 
Spires . . , . , , . , , • . . . . 
F •rtory overhuds • • • • • • • • • 

F i1ctnry costs ••••••••••• 
Ad1inistr11tive overhuds •••••• 
lndir. costs, ules and distribution 
Direct costs, Hies •nd distribution 
D€;:t•tt i •ti 011 • • • • • • • • • • • • 

Fin•ntii1l costs .•.••••••• 

Toti! production costs ••••••• 

Costs per unit ( sing!~ product l . 
0( it f Ol't i gn, l , , • , , , , • , , 
Of it v•riablt,Z •••••••••• 
total hbour •••••••••••• 

2vo2 

100.00 
19925.00 

139.72 
0.00 

29.94 
202.46 
67.01 

250.93 
0.00 

20615.07 
lH.06 
169 .67 

o.oo 
185.10 

0.00 

21083. 90 
----------------------------

10541. 95 
94. 49 
o.oo 

202.46 

2003 

100.00 
20522.75 

m.92 
0.00 

30.84 
208.S3 
69.02 

258.46 
0.00 

21233.52 
117 .48 
174.76 

0.00 
185.10 

0.00 

2171o.&6 

2004 

100.00 
21ll8.43 

148.23 
o.oo 

31.76 
2H.79 
71.09 

26'.~2 
o.oo 

21870.53 
121.01 
180.00 

o.oo 
m.10 

o.oo 

22356.63 
:::::::::::::: =========== 

10855.43 
94 .51 
o.oo 

208.53 

11178.32 
94.52 
o.oo 

214.79 
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----------------------------------------------------------------------------------------- CORF AR 2.0 - UHIDO 10/FEAS, Vi enn1 -----

Net Working Capital in thoumds of U.S. Oollm 

Yur • I' I•• •I I I I I I I I I I 1990 1991 1992 1993 lm· 

Covmgt I I I I I I I I I 1dc cote 

Current mets l 
Accounts rtceiviblt •.• 20 18.0 756.06 838. 76 863.93 889 .84 910.54 
Inventory and uteri i ls • 45 s.o 1583.13 1811.90 1866.26 1922.24 1979.91 
Energy I I I I I I I I I 0 o.oo 0.00 0.00 0.00 0.00 
Spires I I I I I I I It 0 o.oo 0.00 0.00 0.00 0.00 
Mort. in pro gr es s . '.' 8 48.0 279.38 310.27 319.57 329.16 339.04 
finished products ... 15 24.0 562.08 623.97 642.68 661. 96 681.82 

Ci1sh in hind I I I I I I I 4 96.0 8.0 4.77 4.92 5.07 5.22 
Toh! current mets I I I I I I I I I 3189 .05 3589 .67 3697.36 3808.28 3922.53 
Cc:rrent liibilities and 
Acrounts payibh •• , ••• 0 0.00 0.00 o.oo o.oo c.oo 

-------------- ----·--------- ---------- --------- --------------
N<! ;.ar~ing capital • , , ••••••• 3189. OS 3589 .67 3697.36 3808.28 3922. 53 
lnmm in 11or~1ng capit1l •••••• -310.95 400.62 107 .6V 110. 92 11.\.25 

Net uorting capital, Im! I I I I I I 122.l' 130.91 134.83 138.88 m.o5 
Net 11ork1ng c.piiil, foreign I I I I I 3066.67 3458.76 3562.52 l669 .40 3;79 .48 

Uote: 1dc : I! in i 11u~ days of coverage ; coto : cotffi c ient or turnovtr • 

Pipe Phnt, Bum: Alternative IA --- June 1986 

---------------------------------------------------------------------------·-------- CORF AR 2. 0 - UUDO 10/FEAS, Vi enn• -·---

Net Working Capital in thousands or U.S. Doi Jars 

Tur • I I r I I I I I I I I I I I I I 1m 1996 1997 ms 1999 

Covmge I If f I JI I I Ide coto 

Current mets l 
Recounts rtctivabh ••• 20 18.0 m.o4 m.36 1001.53 1031.57 1062.52 
lmntory and uteri a ls • 45 8.0 2039.31 2100 .49 2163.50 2228.41 2295.26 
E.nergy I f I I f I I I I 0 o.oo o.oo 0.00 o.oo o.oo 
Spires . • • • • ••.• 0 0 .oo o.oo 0.00 o.oo o.oo 
~011. in progres~ I I I I B 48.0 m.21 l59.6B 370.47 381.59 m.o4 
Finished products ... 15 24.0 702.28 723.35 m.o5 767 .40 790 .42 

Cash 111 hand I I I I I I I 4 96.0 5.37 5.53 S.70 5.87 6.05 
Total cumnt mets I I I I I I I I I 4040.20 4161.41 4286.25 W4.84 4547 .28 
Current I iabi I ities and 
Awunts p;ry;;ble .••.•• 0 0.00 0.00 0.00 0.00 0.00 

.. -----------·- ............................. -----------·-- -------------- -------------· 
H~: ~ot'i.ir1g capit;;) , • , •••• , •• 4040.20 4161.41 4286.25 441U4 4547.28 
Imme in worxing c•pitil .•••.. 117 .68 121.21 124.84 m.59 13:.44 

lid uorUng capit.;l, iotal I I I I I I 147.34 151.76 156.31 161. 00 m.ei 
M wor~i1:g capitdl, foreign I t I I I 3892. 87 4009. 65 4129.94 42Sl.64 mi.4s 

Uote: ode= 111ri1puo days of cover·w ; coto = cotff1t1ent of turnover. 
--..... ----... --.. -... -............... --.. -.. ------.... --.... ---.. ----------------------- ...... ---------..... --.. -.. -----------------.. --- .. ----------- .. ----.. ---... -----
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--------------------------------------------------------------------------------------- CORF AR 2. 0 - UNI DO 10/FEAS, Yi ennti -----

Net Working Capital itl thomnds of U.S. Dali.rs 

Yur • • It I I I I I I I I I t I I I 2000 2001 2002 2003 2004 

Coverige I I I I I I I I I 1dc coto 

Current mets & 
Accounts rectmblt •. , 2~ 18.0 1m.o 1127.23 116i.04 1195.88 1231. 75 
Inventory •nd niter1ils • 45 8.0 2m.12 2m.04 2508.09 2583.33 2660.83 
f.ntrgy It I It I I I I 0 0.00 ;.oo o.oo o.oo o.oo 
Spm!s It I I I I I I I 0 o.oo 0.00 0.00 0.00 0.00 
Uorl in progress .... 8 48.0 401.83 416. 97 m.o 442.37 m.64 
Finished products 15 24.0 SH.13 838.56 863.71 889 .6J 916.JI 

to1sh in hind t. I It I I 4 96.0 6.23 6.42 6.61 6.81 7.01 
Toti! current issets I I I I I I I I I 4683.70 ~m.21 4968.94 ma.01 5271.55 
turmi li•bilities ittd 
Accounts piyible , , , ••• 0 o.oo o.oo 0.00 o.oo o.oo 

-------------- ------------ --------- ----------
M uort ing cap ital .•••••• , •• 4683.70 48H.21 4968.94 ms.01 5271.55 
Increm 1n working capit•l •.•••• 136.42 !40.51 144.73 149.07 m.54 

~et 11orting c•pit•l, lml It I I I I 170.80 m.n 181.21 186.64 192.24 
Net 11oriing Cipitil, foreign I I It I m2.90 4648.29 4787.73 4931.37 sm.31 

Hate: edc = 1iniwua diys of cover•ge ; coto = coi:fficient of turnover • 
-------------------------------------------------------------------------------------------------------------------------------

Pipt Phnt, 8uru: ~ltemtive IA --- J11nt 1986 



- X.75 -
EBE 

,f;:~-~. 

~U?lrcoM~6: ~~-"i~. U- llil il\ 
~- 2.0 UN 100 

------------------------------···--··--------··-···---------------------------------- CDftFAR 2.0 • UMIDO ID/FEAS, Uie1111i1 -----

Source of Finance, construction in thomnds of U.S. Dolhrs 

Ye•r .............. 1987 .1 19il7.2 1988.1 1988.2 1989 .1 1989 .2 

Equity, orcitii1ry .. 1S6.00 m.oo mi.oo 1926.00 &80.00 857 .oo 
Equity, pr'f~r,nc~. 0.00 o.oo 0.00 0.00 0.00 o.oo 
Subsidits, gmts • 0.00 o.oo o.oo 0.00 0.00 0.00 

Lo•n A, for'' gn • G.00 G.00 0.00 mo.oo mo.oo mo.oo 
loi1t1 B, forti gn .. 0.00 0.00 0.00 0.00 0.00 o.oo 
Lain C, foreign • 0.00 0.00 o.oo 0.00 0.00 o.oo 
lo•n A, lot•! .... 0.00 0.00 0.00 0.00 0.00 o.oo 
Lun B, loc•l .... o.oo 0.00 0.00 0.00 0.00 o.oo 
loi1n C, Joci1l .... 0.00 0.00 0.00 o.oo 0.00 0.00 

-------------- ------------- ------------- ------------ ------------ ----------
lotcl loin •••••••• 0.00 o.oo o.oo mo.oo 3400.00 6970.00 

Current Ii •bi lit i es o.oo o.oo 0.00 o.oo o.oo o.oo 
hnl ovtrdraft •••• 0.00 0.00 0.00 0.00 0.00 0.00 -------------- -------------- ------------- ------------- ------------- __________ .. 
lotal funds ....... 156.00 630.00 1041.00 m6.oo mo.oo 7327 .oo 

Pipe Plint, aum: Alttrutm IA --- Junt 1986 
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--------------------------------------------------------------------------------------- CORm 2.0 - UNI DO IO/FEAS, Vi ~nn• --

Source of Finance, production in thousindsofU.S. Dolhrs 

T~•r •••• , •••• , , , , • 

E•uity, ordi11•ry .. c.oo 
Eq11iiy, preferenct. o.oc 
Subsidies, gr•11ts • c.oo 

Loir, A, foreigr. . -mo.oo 
Lo•n 6, foreig11 .. o. ~o 
Lo•n t, fort i gn • 0.00 
Lo•n A, Im: .... 0.00 
Lo•n B, loc•l .... c.o~ 
~(Iii: t, lotil .... 0.00 

---------
To~•l lm ........ -1830.~0 

Current li•bilities 0.00 
hnk overdr•ft .... 0.00 

--------------
Toh\ funds ....... -mo.co 

Pipe Pl•nt, B11r1i1: Altern•tive IA --- Jun~ 198& 
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---------------------------------------------------------····-··--·------------------- COftFAR 2.0 - UNI DO 10/FEAS, v I tnni1 ---

Cashf low Tables, construction in thousafs of U.S. Dol lirs 

Tur .••••••.. 1987 .1 1987 .2 1988.1 1988.2 1989.l 1989 .2 

lohl ush inflo~ .. 156.00 630.00 lOU.00 U66.00 4280.00 7827.00 
------------- ---·---------- ------------ ----------- ------------ ------------

F 11;1:;: 1i11 resources • 156.0C 630.00 lOU.00 4366.00 4280.00 7827.00 
S• Its, net of t•x • • 0.00 o.oo o.oo o.oo 0.00 O.OG 

Toti1l m11 01itrlo11 •• m.oo m.oo lOU.00 4356.85 4274.95 7591.31 
------------- -------------- ----------- ------------· -------- ---------

Tot;l mets .... m.oo 630.00 lOU.00 uos.oo 40'9.00 7195.00 
Opmting costs .•• o.oo 0.00 0.00 0.00 o.oo o.oo 
Cost of f i11mt •• , 0.00 0.00 0.00 51.15 175.9S 396.31 
Ktp•yaent I I I I I 0.00 0.00 o.oo o.oo 0.00 0.00 
torpor•tt tix ... c.oo o.oo 0.00 o.oo o.oo 0.00 
Dividends pi11d ... c.oo 0.00 0.00 0.00 c .00 o.oo 

~u;·ph1s ( deficit l 0.00 0.00 0.00 9.15 5.05 m.69 
Cu1ui•ted cm b•hncl! o.o~ 0.00 0.00 9.15 14.20 m.e9 

l11f1011, lotil .. '. 86.00 130.00 561.00 856.00 880.00 857 .oo 
Outflow, ~;;:• l .... 86.00 130.00 561.00 866.00 890.00 ~67 .oo 
Surplus I Micit l . 0.00 o.oo 0.00 -10.00 -10.00 -10.00 
Inflou, fort i gn ... 70.0G 500.00 m.oo mo.oo 3400 .oo 6970.00 
01Mlo11, foreign ••• 70.00 500.00 480.00 mo.as 3384.95 6724.31 
Surplus ( deficit l . 0.00 o.oo 0.00 19.15 15.0S 245.69 

~~t c~shfl ow • • . • • -m.oo ·630.00 ·1041.0G ·4305.00 ·40f9 ,11n -1m.oo 
Cu1u I •ted net ushflow -156.00 -786.00 ·1827 .oo -6132.00 -10231.00 ·17426.00 
-.. - .... --------.... -------·--------------------------------------------------------------------------------------·------------------

Pipe Pl.Int, Bum: Altemtive U --- Jun~ 1m 
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Cashf low tabl~s. production in Uto11un~s of U.S. Doll•rs 

Tt•r •.••••••• mo 1991 Im 1993 1m Im 

lohl c•sh inflow .. 16794.0C 19219.80 19796.39 20390.29 21001.99 21m.os ------------ ------------ ----------- ------------ -------------- -------------
F 1r.;nc1 ii I rtsourc1:s • 0.00 0.00 0.00 o.oo o.oo 0.00 
Siles, n~t er Ln •• 16794.00 19219.80 19796.39 20390.29 21001.99 21632.0~ 

lGt•I c•sh outflow •• 16216.89 18261.66 18266.11 18~80.ll 18908.60 1mi.41 
------------ ----------- ------------ ----- ------- ---------

l oi• I •sstts t I. f -310.95 m.62 107.69 110. 92 114.25 317.68 
Opmting costs ••. 13609.00 15097.74 15550.67 !6017.19 16m.10 16m.64 
Cost of f i 11•nct . • • 1088.85 m.Jo 777.75 622.20 466.65 m.10 
ktp•g1tnt t t I• I 1830.00 1830.00 18l0.00 mo.oo 18l0.00 1830.00 
torfor•tt t•x ... 0.00 o.oo 0.00 o.oo o.oo o.oo 
Dividends p;id ... o.oo 0.00 0.00 o.oo o.oo c.oo 

S11rp\us ( deficit l 577.11 '58.14 1530.28 1809.97 2093.39 2180.64 
C111uhted c•sh aal•nce 826. 99 1785.13 3315.U Sm.JS 7218.77 9399 .41 

lnflou, loc•l I. t I 16m.oo mn.eo 19796.39 20390.29 21001." 21632.05 
Outflow, lml •••• m.37 759.40 777.32 800.64 824.66 902.40 
Surplus ( itficit l . 159U.63 18460.39 1'019.07 19589 .64 20177.lJ 20729.65 
InfloM, foriiign ... 0.00 0.00 0.00 0.00 0.00 0.00 
Outflow, fortign ••• 15369 .S2 17502.26 17488.79 17779.67 18083.94 11549 .01 
Surplus ( dtficit l -15369.52 -17502.26 -17488.79 -17779.67 -18083.9' -1sm.01 

Met mhflou ••••• 34'5.96 3721.44 4138.03 4262.17 mo.04 4321.74 
Cu1ul•tec ntt c•shtloM -13930.04 -10208.61 ·6070.SB -1808.40 2581.64 6903.38 
---------------------------------------------------------------------------------------------------------------------------------
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---------------------------------------------------------------------------------- tonF A~ 2. o - UUDD 10/FEAS, V1enu -----

Cashf low tables, produc·t. ion itl thoumds or U.S. Dolhrs 

le•r •• , , , , , , • 1'96 1997 1998 1999 2000 2001 

lot.1 mh inflow .. 22281.01 2290.44 23637. 93 24347.06 25077.48 25829.80 ------------- -------------- ---------- --------- ------------- --------------
F rn•nc 1 • l resources • o.oo o.oo o.oo o.oo o.oo 0.00 
S•l~s. n't of t•x •• Z2281.01 22949.44 23637.93 24347.06 25077.48 2582Y .8~ 

lohl ~1sh outflow •• 19609.18 18152.33 18696. 90 19257 .81 20066.~4 20430.60 
-------------- --------- -------------- ---------- ------- ------------

lotill usets • t I I 121.21 m.e4 128.59 132.44 367.42 140.51 
Oper•tin§ costs ••• 17502.42 18027.49 18568.32 19125.36 19699 .13 20290.09 
Cost or finmt ..• m.55 o.oo 0.00 0.00 0.00 MO 
Rep•y1ent .. '.' 1130.00 o.oo 0.00 o.oo 0.00 o.oo 
Corpor•t' h~ . , . o.oo 0.00 0.00 o.oo 0.00 c.oc 
Dividends p•id ... 0.00 o.oo o.oo o.oo c.oo e.oo 

Surplus ( dtficit l . 2671.84 1797.11 041.02 5089.26 5010.93 ~399.20 

Cu1ul•ttd c•sh ~•l•na 12071.2~ 16868.36 21809 .le 26898.64 31909.57 37308.77 

Inflow, loci! .... 22281 .01 2290.44 23637. 93 24347.06 25077.48 25829.80 
Dutflow, lml •••• m.89 901.13 926 .17 956.01 lOH.69 1014 .23 
Surplus ( deficit l 21406.13 22048.31 22709.76 23391.05 24032. 79 24815.57 
Inflow, foreign ... 0.00 o.oo 0.00 o.oo 0.00 o.oo 
Outrlow, forti gn ••• 18734.29 1m1.20 17768.74 18301.80 19021.86 19416.38 
Surplus < deficit l . -18734.29 -17251.20 -17768.74 -18301.80 -19021.86 -ma.3s 

let rnhflow .•.•• 4657.39 4797 .11 4941.02 5089.26 5010.93 sm.20 
tu1ulated net c•shflov 11560.76 16357 .87 21298.89 26388.15 31399.08 36798.28 
-------------------------------------------------·----------------------------------------------------------------------------

Pipe Phnt, aum: A!temtivt IA --- June 1986 
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---------------------------------------------------------------------------------------- CDftFA~ 2.0 - UffIDD ID/FEAS, V1tnu ----

Ctlshflow tables. production in thomndsofU.S.Dollm 

Ttir ••.•••.•. 

lohl cull inflo~ •• 

Fi ll~~c i 11 l resou~cts • 
Siles, net or t.~ .. 

lot•! c•sh outflow •• 

1oti1 •sstts . • . . 
O,er•tin9 costs ••• 
Cost of Fin•nce ••• 
Rep•yHnl 
torporilt hx •.• 
Divi4ends p•id •.• 

Surplus I dtf1cit l 
t111uhttd cuh b~ lmt 

Inflou, loci! .••• 
Outflow, loc•l •••• 
Sur~Jus I dtficit J 
Inflow, for,ign • , • 
DuHlow, foreigr1 • , • 
Surplus I deficit l • 

M cnhflou •.••• 
tu111hted net mhllou 

26604.69 

uo 
2660U9 

210U.53 

lH.73 
20898.80 

c.oc 
o.oc 
uo 
o.oo 

S561.16 
42869.93 

26604.69 
!OH.66 

25~60 .03 
o.oo 

19998.87 
-1999a.87 

5561.16 
42l59 .45 

2003 

27'02.83 

o.oo 
.27402.83 

21674.83 

m.01 
21525.76 

0.00 
C.OG 
o.oo 
0.00 

5728.0C 
48597.93 

27402.83 
1076.00 

26326.83 
0.00 

20598.83 
-20598.83 

5728.00 
48087.45 

2004 

28224.91 

D.OD 
28224.91 

22325.07 

153.54 
22171.53 

o.oo 
0.00 
o.oo 
c.oo 

5899 .84 
54497.77 

28224. 91 
1108.29 

27116.64 
O.DO 

21216. 79 
-21216.79 

5899.84 
5JYB7.29 

Pi't Plant, lur1~: Altemtivt IA --- June 198& 
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Cashflow Discounting: 

i1l ~eturn on Equity 1: 
N~t pment v;ilue .............. 1mo.10 i1t 
Interni1l Riitc of Return IIRRW .. 33.07 Z 

bl hturn on Equity 2: 
~~'. present VillUi: .............. 1H06.l6 ;it 
Interni1l R;ite of Return (IRRE2l .. 29.64 Z 

cl !li!.~rn;ii lliite of Ri:turn on total investaent: 
tltt present ulue .. ...... • .. ... H792.71 ;it 
Jnti:rnill Rilte of Murn ( IRR l .. 23.02 Z 

Equity 1 = Toti1l ~quity pi1id : Net incm 
Equity 2 = Initial equity p~id : Net mh return 

10.00 z 

10.00 z 

10 .oo z 
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····-····----------------------------------------------------------------------------- tDnFAR 2.0 • UUIDO ID/FEAS, v 1 ~nn• -----

No:t Income State•ent in thoumds of U.S. Dolt.rs 

Te•r •.••..•.•...•. , .• 

lot•l Silts, inti. Siles tix •.••. 
Less: Viri•ble costs, incl. s•les t•x. 

U•ri•blr ••rgin •••••• , •• 
As l of tot.ii Silts ••••••••• 

Uon·v•ri;ble costs, incl. depreci•tion 

Dpmtioul mgin •••• _ ••••• 
As % of tot•l s•les ••••••.•• 

Cost of fin.ince ••••••••••• 

6ross profit • , ••••••••••• 
Allouncts ••••••••..••• 
Tmble profit •••••••••••• 
l~x 8 I I I I I I • I I I I t I I I 

Ue~ ;:·ofit ••••••••••••• , 

Oivi•ends p•id •••••••••••• 
Undistributed profit • • • • • • • • • 
Accu•ul.ited undistributtd profit ••• 

6ross profit, I of totil Siles •••• 
Net profit, Z of tot•l Siles •••• 
ROE, ~et profit, Z of equity •••• 
ROI, Net prof it+interest, Z of invest. 

1990 

16794.00 
c.oo 

16794 .00 
100.00 

H972.31 

1821.69 
10.85 

1088.85 

732.84 
o.oo 

132.84 
o.oo 

732.84 

9.00 
732.84 
732.84 

4.36 
4.36 

13.lS 
10 .64 

1991 

19219.80 
o.oo 

19219.80 
100.00 

16461.05 

2758.75 
H.l5 

933.30 

1825.45 
0.00 

1825.45 
o.oo 

1825.45 

o.oo 
1825.45 
2558.29 

9.50 
9.50 

33.25 
15.75 

19796.39 
o.oo 

J 9796.39 
100.00 

16913.98 

28!2.41 
14.56 

2104.66 
0.00 

2104.66 
0.00 

2104.66 

o.oo 
2104.66 
4662.94 

10.63 
10.63 
38.34 
16.36 

1m 
20390.29 

o.co 

20390.29 
100.00 

17380.50 

3009.78 
H.76 

622.20 

2387 .58 
o.oo 

2387 .58 
o.oo 

2387.58 

o.oo 
2387.58 
7050.53 

11.7! 
U.71 
43.0 
16. 97 

21001.99 
0.00 

21001. 99 
100. 00 

17861.02 

mo.97 
14.96 

m.65 

2674.32 
0.00 

2674.32 
0.00 

267U2 

o.oo 
26H.J2 
9724.85 

12. 73 
12.73 
48. 71 
!7.60 

Pipe Pl•nt, Burli: Alternttive IA ••• Junt 1986 
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------------- -------------------------------------------------------------------------- CO Rt AR 2. 0 

Net Income State11ent in thoumds of U.S. Dolhrs 

Tur . • • . • • ••••••••• 

Toti! Siles, incl, salts tu •••.• 
Less: Yiriabit costs, incl. sales tax. 

21632.05 
o.oo 

1996 

22281.01 
o.oo 

1997 

2290.44 
0.00 

1998 

23637.93 
0.00 

1999 

2047.06 
o.oo -------------- ----------- -------· -------------- --------------

Variable aargin .......... , • 
As ~ of tot•: s~lts ••• , •• , •• 

No11-variable costs, incl. deprerntion 

Oper11tion11l urgin •••••••••• 
~s ' of total Siles •••••••• 

Cost of finance •.••••••••• 

Gross profit . • . • • • • • • • • . • . 
Al \ounces • • • • • • ••••••. 
Tmbli: profit •••••• , ••••. 
T iX •••••••• I • ' •••• ' • 

~t~ prof it • • • • ••••.••.• 

Dividends paid •••••••••••. 
u~distributed profit ••••••• 
Accuaulated undistributed profit ••. 

6ross profit, % of total salts •••• 
ht profit, I of total sales ••. 
ROE, Net profit, I of equity ••••• 
ROi, ht profit+interest, Z of inv~st. 

21632.05 
100.00 

18261.55 

mo.so 
15.58 

311.10 ---------.-----
3059 .40 

o.oo 
3059.40 

0.00 

3059 .40 

o.oo 
3059 .40 

12784.25 

14.14 
14.14 
s~.n 
18.55 

22281.01 
100.00 

18811.33 

3469.6¥ 
15.57 

m.55 

33H.13 
o.oo 

3314.13 
o.oo 

3314.13 

o.oo 
3314.13 

16098.39 

14.87 
14.87 
60.37 
18.97 

2294Y .44 
100.00 

19336.40 

3613.04 
15.74 

0.00 

3613.04 
0.00 

3613.04 
o.oo 

3613.04 

o.oo 
3613.04 

19711.43 

15.74 
15.74 
65.81 
19 .62 

23637. 93 
100.00 

19877 .23 

3760.70 
15.91 

0.00 

3760.70 
o.oo 

3760.70 
0.00 

3760.70 

0.00 
3760.70 

23472.13 

15.91 
15.91 
68.50 
20.28 

24347.06 
100 .OP 

20UU7 · 

3912.79 
16.07 

0.00 

3912.79 
o.oo 

3912.79 
0.00 

3912. 79 

0.00 
3912. 79 

27364.93 

111.01 
16.07 
71.27 
20.95 

EBE 

Pip@ Phnt, lur1a: Alternat1H IA --- June JVS6 
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-------------------------------------------------------------------------------------- CORF AR 2 • 0 

Net Incoae Stateirient in thoumds of U.S. Dolhrs 

Yt•r , .• , • , • • •• , ...••. 

lotill sales, int:l. sales ta1 •••• 
Less: varii1bl~ costs, incl. s;\es t.i~. 

Variablt aargin , ••••••••• 
A:. % of total si1les ••••••••• 

Mon-variabl;. costs, incl. depreciation 

Operational urgin • , •• , •• , • , 
A:. ~ of total sales ••••••••• 

Cost of f1nme •••••••••• 

6ross prof i ~ • • . • • . • . . . • , • 
All owtJnc (:S • • • • • • • • • • • • • • 

Tmble profit ••••••••.•• 
Tix ..•.•.. , , . , .••.•• 

2000 

25077.48 
o.oo 

25077 .48 
100.00 

19866.43 

5211.05 
20.78 

0.00 

5211.05 
o.oo 

5211.05 
0.00 

2001 

25829.80 
0.00 

25829.80 
100.00 

2om.19 

5m.61 
20.73 

0.00 

sm.61 
o.oo 

5354.61 
0.00 

2002 

2660U~ 
o.oo 

26604.69 
100.00 

21083.90 

5520.79 
20.75 

0.00 

5520.79 
o.oc 

5520.79 
o.oo 

2003 

27402.83 
o.oo 

mo2.8J 
100.00 

21710.86 

5691.97 
20.77 

o.oo 

5691.97 
•• 00 

5691. 97 
o.oc 

-------------- ----------- ----------- ------------
~t!. prof i ~ . I I I • I •• I i I I I • 

Dividends piid .••••••••••• 
Undistributed prof it ••••••••• 
Accu1ulated undistributed profit , •• 

6ross profit, Z of tohl sales •••• 
~et profit, I of total s;les •••• 
RilE, Htt prom, :L of equity • • • • • 
ROI, Net profit+intmst, l of invest. 

5211.05 

0.00 
5211.05 

32595.98 

20.78 
20.78 
94.92 
27.37 

5354 .61 

0.00 
5354.61 

37950.58 

20.73 
20.73 
97.53 
27.92 

5520.79 

0.00 
5520. 79 

m11.3e 
20.75 
20.75 

100.56 
28.57 

56Vl. n 

o.oo 
5691.97 

49163.34 

20.77 
20.77 

103.68 
29.23 

2004 

28224.91 
0.00 

28221.91 
100.00 

zzm.63 

5868.28 
20.79 

o.oo 

5868. 2S 
0.00 

5868.2E 
0.00 

5868.28 

o.oo 
5868.28 

5503!.63 

20.79 
20.79 

106.89 
29.90 

EBE 

·---------------------------------·--------------------------------------------·-------... --------------------------------------------
P1,e Plant, 8uru: A\tmatiYt IA --- June 1966 
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~~~cor1FAR 
~ 2.0 UtHDD 

---------------- ------------------------------------------------------------------------- cont: AR 2.0 - UIHDD IC/HAS I Vi ennt1 -----

Projected Balance Sheets, construction in thomnds of U.S. Dolhrs 

Yur a •I I I I I I It I I I I 1987. l 1987.2 1986.J 1988.2 1Y89.l 1989 .2 

Toti! iSStts I It I I I" t f I m.oo 786.00 1827 .GO 6193.00 10473.00 18300.00 -------------- -------------- ------------ ------------- ------------- -----------· 
Fix~d assets, 11et of dtprtcit1tio11 c.oo 156.00 786.0C 1827 .oo 6183.85 10458.80 
Construction 1n progress •••• m.oo 630 .00 1041.00 056.85 mus 4091.JJ 
Current issets ••••••••• o.oo o.oo o.oo o.oo 0.00 3500.00 
CiSh, Dt1nk I I I I I I I I I I I 0.00 0.00 0.00 0.00 0 .oo o.oo 
CiSh surplus, firimt mil•blt. o.oo o.oo o.oo 9.15 14.20 249.89 
Loss ct1rr1ed forwt1rd I I I I I I 0.00 o.oo 0.00 o.oo o.oo 0,00 
lo~s I I It t I I I I I I I I I o.oo o.oo o.oo o.oo 0.00 0.00 

Toti! lit1bilities •••••••• 156.00 786.00 1827 .oo 619J.OO 10m.oo 18300 .oo -------------- -------------- -------------- -------------- -------------- --------------
E q~ i ty tap i t t1 l I I I t t t • • • 156.00 786.00 1827 .oo 3753.00 4633.00 sm.o~ 
R~serves, re ta i ntd profit • • . . 0.00 C.00 o.oo c.oo o.oo 0 .oo 
Prof it It I I I I I I• I I I' o.oo ~.00 uo o.oo 0 .oo 0 .00 
long and aed i us ttr~ Mt • • • • o.oo o.oo o.oc mo.oo 5840.00 12810.00 
Current li~bi lities ••••••• 0.00 0.00 0.00 o.oo o.oo o.oo 
~.111t overdraft, f inme required. u.oo 0.00 o.oo o.oo C.00 0.00 

Tot.il debt t It t t I I I I I I c.oo 0.00 0.00 mo.oo 5840 .oo 12810.00 

Equity, i ot li.ibilities I I I I 100.00 100.00 100.00 60.60 H.24 30.00 ------------------------------------------------------------------------------------------------------------------------------------
Pipe Phnt, 8uru: Altern.itiYe IA --- June 1986 
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WcoMFA~ 
, .. , 2.0 UtH DO 

---------------------------------------------------------------------------------------- CDftFAR 2 .0 - Ur.IDC 10/FEAS, Vi enn1 -----

Projected Balance SheE:ts p Pl"oduct ion in U10USt1nds of U.S. Dolhrs 

Yti1r •••• , ••••••••• 

1 ct.I I i1ssets • • • • • • • • • • 

F 1 x~c i1ssets, ntt or dtprec i i1t ion 
Construction in progress ••• , 
Lurrent i1ssets • • • • •••• 
Ci1sh, bin~ ••••••••••• 
Ci1sli surplus, fin•nce i1•i1ihblt. 
Loss mr i ~d forurd •••••• 
loss ... , . , .. , ...•. 

Toti1l lii1bi\ities •••••••• 

Equity C4pit.il ••••••••• 
Reserm, retained profit ••• 
Profit ••••••••••••• 
long •nd aed i u11 ur~ d~bt • • • • 
Current lii1bilities ••••••• 
&i111l omdri1ft, fi11i1nrt required. 

loti1l debt ••••••••••• 

Equity, Z of li•bilities •••• 

mo 

17202.84 

13186.80 
c.oo 

3180.M 
8.41 

826.'9 
o.oo 
o.oo 

17202.84 

1991 1992 

1719E.29 17U2.95 

1993 

18n30.5J lBSH.85 2010t25 -------------- ------------ ------------- -------------- -------------
11823.0 

o.oo 
35Bt89 

4.77 
1785.13 

0.00 
0.00 

17198.29 

1om.18 
o.oo 

3692.~4 
t92 

3315.41 
o.oo 
o.oo 

17472.95 

90~6.87 
o.oo 

3803.21 
5.07 

5125.38 
o.oo 
o.oo 

18030.S3 

7733.56 
o.oo 

3917.31 
5.22 

7218.77 
o.oo 
o.oo 

18874.85 

6464.65 
200 .oo 

403t83 
5.3' 

9399 .40 
o.oo 
o.o~ 

20104.25 -------------- ------------- -------------- -------------- -------------- -·------------
5~90 .co 

o.oo 
732.84 

10980.00 
0.00 
c.oo 

10980.00 

31.91 

mo.oo 
m.84 
1825.~5 
mo.oo 

0.00 
o.oo 

mo.oo 

31. 92 

5490.00 
2558.29 
2104.66 
7320.00 

o.oo 
o.oo 

7320.00 

31.42 

5490 .oo 
4662. 94 
2387 .58 
5490.00 

MO 
c.~~ 

5490.00 

30.45 

5490.00 
7050.53 
26H.32 
3660.00 

o.oo 
o.oo 

3660 .oo 

29.09 

mo.o~ 
972U5 
J059 .40 
1830.00 

0.00 
o.oo 

1830.00 

27.31 --------------------------------------------------------------------------------------------------------------------------------
Pipe Phnt, Buru: Aaernative IA --- June 1986 

--------------------------------------------------------·---------------------------- CDftf AR 2.0 - UNIDC 10/FEAS, Vi tnni1 -----

F' I" o j e c t e d e. a l an c e 3 hie et s p PI" o d u c t i on in thousands of U.S. Do 11.Jrs 

lt•r I I I I I I I I I I I I I I 

lohl assets ••• 

rm( assets, net of depreri•tion 
Construction in progress •• 
Cv•·rer1t assets . . . . ... 
Cdsh, bin~ • • • ••••.• 
Cash surplus, finance i1v;iiliblt. 
Loss rm i ed for~ard .•••• 
Lo~s • • , ••• , • , •• , •• 

iOtil \1abi\itll!S , , , , , 

Equity cariitai • • • ••••• 
k~serm, ret; 1 ned profit • • • 
Profit • • • 
Lon; ana ~ed1u~ ten deb\ , , •• 
Current l1abi\i'•ies , • . • • , 
E.a11l o•.t-rdrart, finance r~quired. 

Total debt ••• 

1996 

21588.?9 

5l55.74 
0.00 

4155.&7 
5.13 

12071. 24 
0.00 
c.oo 

21588.39 

5490.00 
12784 .25 
3314. i3 

0' 00 
o.oo 
o.oo 

o.oo 

1997 

4046.SJ 
0.00 

mo.ss 
5.70 

16868.36 
o.oo 
o.oo 

2S201.43 

mo.oo 
16098.39 
3613.04 

o. 00 
0 .00 
0. 00 

0.00 

21. 7f 

1998 

2737. 91 
o.oo 

HOB.97 
5.87 

21809 .38 
0.00 
0.00 

28962.13 

5490.00 
19711.43 
3760.70 

0. 00 
o.oo 
0 .oc 

c' 00 

lt.96 

1m 

32874.93 

1429.00 
G.00 

45H.23 
6.05 

26898.6~ 
o.oo 
0.00 

32874.93 

5490 .oo 
23472 .13 

3912.79 
0. 00 
c .oo 
0. 00 

0.00 

16.70 

2000 

38085. 98 

1261. 70 
231.00 

4677.n 
6.23 

31909.57 
o.oo 
o.oo 

3808UB 

5~9C.OG 
27J8i. 93 
52Jl.05 

0.00 
o. 00 
0.00 

0. 00 

l i. 41 

2001 

43440.58 

1307.60 
o.oc 

4817 .80 
U2 

moe.77 
c.oo 
o.oo 

43440.58 

5490 .cc 
3259~. 98 
mu1 

0' 00 
c .oo 
o.oo 

C.00 

12.64 
--·---------- ... ---- .... ----...... -........ ---------------------------.. --·------------ .. -------------------- .. --......... -- ------ .. --·---.... ------------

' ' ' 
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-----------------------------------------------·---------------------------------------- COAFAR 2.0 -

F'ro j ec te d Balance Sheets. Pro duet ion in thournids of U.S. Doi hrs 

le•r I I • I • I • I I • I ' ' • 

Toti! .ssets •••••••••• 

Fixed •ssets, 11tt of deprec i .it ion 
Constru(tion in progms , ••• 
Current m~ts , , ...... . 
t•sh, b•n~ I •• I I •• I ••• 

Cult surplus, finme iViilible , 
Loss tirried foru•rd •• , , • , 
Loss •••••••••••••• 

Tot•l liibilities •••••••• 

Equity tipit.il ••••••••• 
R~mves, retiit1ed profit •.• , 
Profit ••••..••••••• 
long ind aed i u~ tm debt • • • • 
Current liabilities .•• , •• , 
&;r;l overdraft, finance required. 

Tot•\ debt ••••••••••• 

Equity, % of liibilities • , •• 

2002 

m61.3B 

1122.50 
o.oo 

4962.33 
t61 

42869. 93 
0.00 
0.00 

48961.38 

sm.oo 
37950.58 
5520.79 

0.00 
0.00 
0.00 

o.oo 

11.21 

200J 

54653.34 

937 .40 
0.00 

5111.20 
6.81 

48597.93 
0.00 
0.00 

5465J.J4 

sm.oo 
43471.38 
5691.97 

o.oo 
o.oo 
o.oo 

o.oo 

10.05 

2004 

60521.63 

752.30 
o.oo 

5264.53 
7.01 

54497. 7S 
o.oo 
o.oo 

oom.u 
5490.00 

m63.H 
5868.28 

0.00 
o.oo 
0.00 

o.oo 

9.07 

EBE 

Pipe Plint, Bum: AlterniJtive IA --· June 1986 
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SECTION 1 

R.H~ i1ATE~IHL i 
UiHEf f~4W nATElUALS 
~fiEF.G.f 

LABOUR loco! 
LABG!JR fore qn 

11.;ri.;b\~ cos:, 
var1 al!le cost 
11tlri abi.~ cost 
fixed cos,. 
f L-~eu :ast. 

riAHH. \CIV.l Ef.fl.D!SP. 
SPARE 

fo:ed cost 
vari .;ble rnst 

;~nii~, ~lmi~ LAt.JURJ 
:::rtLES and DISTRIBUTIG:) 

TOTAL ASSETS 

: :·;er::--""-' 
U ... : .:. ... .:. If 

srnsmvm AllALYsrs 

f.) .• iAT's at +in: BEP 
SURPLUS 

d~-,~ ;1f; dt -10%: SEP 
SlRPLU~ 

St::; ; i!t +10i;: BEP 
SURPLUS 

at. -10!.: ~.EP 
SURfLUS 

Ii.'.:Sfn. ai. +iv~: BEP 
sum us 

Ilt~Srn. at -lOl: BE? 
SURPLUS 

1lATimlAL i!Ei 1IALUE f\DDED 

cost 

UAT. VALUE ADDED (=LABOUR LIJC.+SURPLUSl 
NAT. NET IJALUE AOD.(=ACC.11.V.~.- HJIJESTil.l 

-r·,; 
j]iJ 

-786 

5 r ~98 il r 866 

-5, 392 
-6 ,184 

i 990 

., 
:3 i..L ' ·~! 

i3 
:1 

i•.Jf·, 
.!.u·~· 

.~4L 

47 
l76 

80 
~l i 

-3li 
1, ~}89 
:78J(; 

1,.: .. 37 
i 4, 2'12 
i8,66(; 

84.-!Z 

.. ,,, i.:''I 
L: .. i ...... ,~ 

-~l~ 
i.i •J'i 
U:.i1iJ.'a 

21.fi)ij 

!:Q ~ '! 
i.111:..fa 

2,35G 
j 47 .24 
-874 

91.1~ 
70!) 

77.7'!. 
l,231i 

71c vJ 

38,855 

l',,.)h 

¥1,''4'! 

i -! 

-' } 

ltl 

. .:: ... 

.:.i:....: 

:._u 

:..., ... l.J".' 

._,.;_ 

{.·z -' 
."JoJ 

' )98 l ; 

" ; ' 
:::o 

'.} 
.. ,, 

.' ,.;/, 

... ~ ,",'.: 
~· .': 

-~·:·_;_ 
~- ..... 
._,._;, v .... 

~1-'d 

~·i' i~ 

2, S8') 
;'i·; T; 
.i:..:..1/.'1 

-~6't 

76.i'/. 
~·:·i 
1,.t.;i:.. 

'~'~1 :].4 
l ,., .. 

1 :...,;.i 

' 
1, i04 

~~ 
' 

·.Y~.:. 
~.::_:; 

l\l!t 
·/"'; 
i.L 

151 

~v 
~8/ 

c:.:: 
"" 

l2·S 

:·m 
!:Q 

• ·:,; ><: L:.. 
-·.!7.:: . .'Ji...' 

/I,·.~ 

:r.: := . 
.:..'-111.1.1 

3, (if 9 
1 C: !:U 
;_ • .;, J..•-1! 

0 COL 
d 

' 
I ;v 

.~~ .s;: 

r,r: ·r.· 
7J1"!.'1 

.}i 

49. ~z 
j, !)~3 

iC i:'j 
~.J.J.i, 

.3,510 
·: i r; ij•; 
.\..l.L1'J!s 

-m 

70. ~·~ 
11269 
59 .:~ 

1,i91 

1,681 

1993 

.: 
•w 

,, 

;-.. -
.;.;} 7 
~.j 

~ ;;'!:-
.i.JJ 

'" -Ji 

i92 

~/ 

.!.u'i 

; ; ~ 

.dl 

u i';" 
:._1. 

·.·~: ., Ji D 

1~, ~93 
'1!"', -;:0,-1 
i.."Vi \Jl'l 

60.0Z 

8G .···// 
U1i..'t 

'j"71 
i..U .. 

:r: :•1 
1...:, i.4 

3 ,3£i8 

1'1 .. ,,. 
"'f.c.1.'. ... 

3,349 
i 04. :;;; 

1"" -'-'-1 

65.r~ 

11565 
C/ :J'. 
J.lf11.r. 

2,1)~5 

i, 965 



!·--.J 

18,. ~.: 

i1: ''! 
!.'-1.1..:1 

: ,:_·; 
.... 1 -'J.J 

h,Yi8 
1~; ~:o 

"":, :' .. "! 
i'i1·"!1 

11: 
-.1 .' l 
c-; .:·,-.: 
•.1•.J1 \/ ... 

2, ~:.::.J 

2, 38:) 

: ,;-, 
.1.0i 

7?8 

'.,j30 
-~.si:Ji.).] 

?51~~ 
.j/ 

4'1.i~ 
J ,023 

iC' i:'f "tJ,.;,, 

.31510 
:d2,:j~ 

-449 

70A 
l ,26'i 
59.i~ 

1,791 

1.,681 

-- ;-· 

:~ ··7: 
.1.1.i.~:-

t(',.-, 
li" i:: 

.,, 
J! 

!.1..1'i 

i i ~ 

.d.!. 

~ '-' I.: 
.i.7'.l•N 

- : ~ . ti -.1.v,. / ·_ 

,~ y;; 
... , J1:; 

!~ 1 S9J 
2(!;~'7'0 

8B.2k 
·j--;'1 
t..U .• 

!r. !'I 
•h_:, ii. 

3 ,3{:8 

3,349 
i 04.~:; 

_y:, 
"·' 

65.1~ 
1,565 
54,:::~ 

2,1)~5 

1, 965 
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PIPE PLANT SURAA: ALTERNATIVE IA 

FOREIGN EXCHANGE SA\'IN6S , in 1000 US ~ollar 

YEAR Vi\LUE OF FOREIGN FOREIGN ACCUll. 
PIPE EXCHAllSE EXCHhUGE FOREIGN 

PRODUCED OUTFLOU SAVINGS EXCHANGE 
SliVIllG 

---------- ---------- ---------- ----------
'l 3 4=~-3 5=SU~4 L 

---------- ----------
_., ________ _ __ .. ______ 

1,990 16,794 15,370 1,424 1, 424 
1,991 19,220 17,502 1,71S 3,142 
1J992 19,796 17, ~89 2,308 5,450 
1,993 20,390 17 ,780 2,6il 8,0bO 
11 994 21,002 18, 084 2, 918 10,978 
1,995 21,632 18,549 3,083 14,061 
1, 996 22,281 18, 734 3,547 i7,608 
l,997 22,9H 17,251 5,698 23, 3C6 
1,998 23,638 17, 7 69 5,869 29,175 
1,999 24,347 18,302 6,045 35,221 
2,000 25,077 19 ,022 6,056 41, 276 
2, 001 25,830 19,H6 6,413 47,l~O 
2,(102 26,605 19 1 999 6,606 54,296 
2,003 27' 403 2C, 599 6,804 61,100 
2,0(l4 28,245 21,217 7,028 68,128 

---------- ---------- ---------- ----------
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PLANT ALTERNATIVE IA . 4th YEAR OF PRODUCTION = 1993 
SENSITIVITY OF BREAK EVEN POINT ON CASH SURPLUS 
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VARIATION OF SALES REVENUE -------

COST OF RAW MATERIALS --····-·--·· 
COST OF tNmAL INVESTMENT --·---
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PLANT ALTERNATIVE IA . 4th YEAR OF PRODUCTION :1993 
SENSITIVITY OF CASH SURPLUS 
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ANNEX 10.2 Computer Calculations for Alternative II 

Output Schedules (COMFAR) 

_!___ __ 
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~~-- ·. ~ lfil \ 
~ 2.0 UN100 

---------------------------------------------------------------------------------------- CDftFllR 2 .O - UUDC 10/FEAS, V 1enn11 -----

Pipe Phnt, Bur1111: Alttrn11tive II 
June 1986 
112,139 tpy, Pipe Dimter 112" to 12" 

3 yur!sl of construction, 15 yem of production 
currency conversion ri1tes: 

for". 9n currency l unit = 1.0000 uuts 11ccount1ng currency 
loc11l currency I unit = 1.0000 un1ls accounting current~ 

umnting currency: thouunds of U.S. Dollirs 
---------------------------------------------------------------------------------------------------------------------------

Total initial i nvest•ent during construction phm 

fixed 11ssets: 
current •ssets: 
tot4l mets: 

22172.16 
7300.00 

m12.16 

79.m z forei1n 
100.0DD I forei1n 
84.908 I forei1n 

-- - ----------------·---------------------------------------------------------------------------------------------------------------
Source of funds during constmtion phm 

equity & gmts: 
foreign lom : 

8850.00 
20650.00 

0.00 
moo.oo 

49.m l foreign 

local lam : 
tot.i I funds : 84.922 I foreign 

Cashflow fro• operations 

Tur: 1 4 8 
~peri1ting costs: 30323.00 45969. 93 51739 .SS 
dtprec i .it ion 2097.72 2097. 72 2029 .12 
inter~st 1755.25 1003.00 0.00 
---------------- ------------ ------------ ------··----
production costs 
thereof fort i gn 
toti1l si1les 

gross i ncoat 
n~t incomt 
cash b11lt!nct 
net cashflow 

34175. 96 
9t40 l 

35355.60 

117V.64 
1179 .64 
rn.20 

5216.45 

Net Present Value 1t: 10.00 l : 
26.16 % 

41.20 1 
;4 .17 % 

Inttrni1 l aatt of Return: 
Murri on equity!: 
R~turn on equ i ty2; 

m10.64 
94.'9 % 

55191.45 

6120.81 
6120.81 
049.61 
8902.61 

34035.73 

53768.67 
94.93 z 

62118.46 

8m.79 
sm.79 

10019.96 
10019.96 

~ ... ---... -- ............ ---------------- .... ------- .......................................... --------------------------------- .... --------------- ------------- ............ ... 
I n de}; of Sc he du le s produced by conm 

lvtal 1n1t1al invesheni 
Toti1l 1nvestlent during production 
loial production costs 
Uortin§ Capiti1l require1ents 

C;shflow Mies 
ProJecttd ~i1l11m 
Net 111co~~ sti1teeent 
Sourc~ of f i nm~ 
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~'.;{~~·~ 

-COMHllf' 
~- 0

\ 2.IJ Ut-U 00 

------------------------------------------------------------------------------------- COftFAR 2.0 - UKIDO IO/FUS, Vil!nn• -----

Total Initial Investment in thomndsofU.S.Dolhrs 

f tir I I I 1 I I I I I I I I I I 

Fixed inveshent rnsts 
lane, site prepi1ratio11, dtYelopaent 
Buildings •nd civil works ••• , • 
£uxil1•ry ind service hcilities 
lncorpor•ted r i xed •mts • • • •• 
Pl•nt uchi11ery ind equip1ent ••• 

Tot~l Fixed invtstwent costs •••• 

Pre-production tip i t•I expenditures. 
Net 11orting tipital •••• , ••• 

Toii1! init1•l inmtllent costs ••• 

Of it Fore 19n, in Z • • • • • • • • 

1987 .1 

72.00 
0.00 
0.00 
0.00 
0.00 

72.00 

103.00 
o.oo 

m.oo 

~1.U 

1987.2 

150.00 
o.oo 
o.oo 
o.oo 
o.oo 

150.00 

630.00 
0.00 

780.00 

83.33 

1988.1 

92.00 
m.oo 

o.oo 
0.00 
o.oo 

786.00 

SlS.00 
o.oo 

1321.00 

48.30 

0.00 
1162.00 

O.GO 
0.00 

mo.oo 
6092.00 

690.25 
0.00 

6782.25 

82.82 

1989 .1 

0.00 
710.00 

0.00 
o.oo 

5413.00 

6123.00 

480.67 
o.oo 

6603.67 

81.92 

0.00 
710. 00 

0.00 
0.00 

4956.00 

5666.00 

84L24 
7300.00 

13810.24 

ft .le 

Pi'e Plant, 8uru: Alternative II --- June 19Sb 
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----------------------------------------------------------------------------------------- conFAR 2.0 - Un!DO IO/FEAS I u ienni -----

Total Current In\/estment in thouunds of U.S. Dollars 

leilr • ' I ' I I I I ••• ' t •• 

Fixed i nvest1ent costs 
Lant, sit~ preparation, devtlop1ent 
Buildings and civi t works , , • , . 
Auxiliary an~ service facilities 
incorporated f 1 xttl mets ••••• 
Plint, uthinery and equipuent • , 

1990 

0.00 
0.00 
0.00 
o.oo 
0.00 

1991 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

1992 

o.oc 
c.oo 
o.oo 
0.00 
0.00 

1993 

0.00 
o.oo 
0.00 
o.oo 
0.00 

1994 

0.00 
0.00 
o.oo 
0.00 
0.00 

ms 

o.oo 
90.00 
o.oo 
C.00 

128.00 -------------- -------------- ---------- ------------ ------------ -------------· 
Total fixed invtstuent costs • , •• 

Preproiuctron capitals expenditures. 
UorLing capital ••••• , , , •• 

0.00 

o.oo 
-183.BS 

0.00 

o.oo 
1156.11 

0.00 

0.00 
2358.33 

o.oo 

0.00 
318.92 

0.00 

0.00 
328.49 

218.00 

0.00 
338.34 ----------- ----------- ------------- ------------- ------------ -------------

To\ dl current invest1ent costs , •• -183.8~ 

Of rt foreign, % , ••••••• , 95.87 

1156.11 

96.Yl 

2358.33 

96.60 

318.92 

96.15 

328.49 

96. lS 

556.34 

87. 23 ·-----------------------------------------------------------------------------------------------------------------------------------
Pipe Pt.nt, Bum: Altemtivt II --- June 1966 

---------------------------------------------------------------------------------------- COnFAP. 2. 0 - UHIDG IO/FEAS, Vi tnfti -----

Total Current Invest•ent in thousands or U.S. Dollars 

Ye'r . , •••..• , , •.. , , , 

Fixed inmteent cost~ 
l~r;~, site preparation, development 
Buildings •nd civil uorks ••••• 
A;,n:ili•ry •nd service facilities , 
Incorpor•ted r i xed assets ••••• 
Pl•nt, uchiriery ant equipuent •. 

Tote! fixed inveshent costs •••• 

Preproduction c•p it• ls expenditures. 
Uor·ling capital ••••••••• , 

Toi;! current i nveshent costs ••• 

Of it fmign, l •• 

1996 

o.oo 
o.oo 
o.oo 
0.00 
o.oo 

0.00 

c.oo 
348.49 

96.15 

1997 

0.00 
0.00 
0.00 
o.oo 
0.00 

o.oo 

0.00 
358. 94 

358.94 

96.!5 

1998 

0.00 
o.oo 
o.oo 
o.oo 
0.00 

0.00 

0.00 
369. 71 

369. 71 

96. 15 

1m 

0.00 
o.oo 
o.oo 
0.00 
0.00 

o.oo 

0.00 
380.81 

380.81 

96.15 

2000 

o.oo 
105.00 

0.00 
0.00 

m.oo 

m.oo 

0 .oo 
392.23 

644.23 

87 .26 

2001 

0.00 
o.oo 
o.oo 
0. 00 
o.oo 

o.or 

0. 0( 
403.99 

403. 99 

9U5 

Pipe Pl•nt, Bum: Alternatm II --- June 1186 
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---------------------------------------------------------------------------------------- COftFAR 2.0 

Total Currer1t Investment 1n thous•nds of U.S. Dolt.rs 

l~•r .•••••• , •••• 

Fixet invest11ent costs 
L~:.~, site prtp•r•tion, ievtlopaent 
hild1ngs •n~ civil works , • 
~;;:.iliary •nd sermt fmlities • 
!ncorpor•ted fixed •mts ••••• 
Flint, uchinery •nd equip11tnt •• 

let al fixed inmiMent costs •••. 

Preproduction c•pit•ls expenditures. 
Ucr·bn9 c•pit•I ••.•••••• 

lcttl current inveshent costs •• 

2002 

o.oo 
0 .00 
0.00 
0 .oo 
o.oo 

o.oo 

0.00 
m.11 
m.11 

9b.!S 

200J 

o.oo 
o.oo 
D.00 
o.oo 
0.00 

o.oo 

o.oo 
m.60 

m.60 

Y6.15 

2004 

o.oo 
0.00 
0.00 
0.00 
0.00 

o.oo 

o.oo 
441.46 

441.46 

96.15 

Pipe Pl•nt, Bum: Aliern.tive II --- June 1986 
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---------------------------------------------------------------------------------------- COftFAR 2. 0 - UNIDO 10/FEAS, Vi enu -----

Total Production Costs in thoumds of U.S. Doll•rs 

lHr , , , , , , , , , , . , , , , , 

l of no~. capacity lsingh productl. 
Raw uteri 'l l • • • • • . , • . 
Other raw uttr i a 1 s , ••• , , , , 
Utilities ••••••.•••••• 
E11e~·gy . • • • • • • • . • ••• 
Labour, direct ••••••••••• 
Repair, lltl 111tenance • • • • • • • • 
Spares • • • • • • • . ••• 
Factory overheads ••••••••• 

F a::~~1·y costs ••••••••••• 
lldainistrativt overheads .••••• 
ltl~1r, costs, sales and distribution 
uirect costs, sales and d1strbution 
Df:~~eciation .. , , •..•.•. , 
F1nmial costs ••••••••. 

Total productior. costs ••••••• 

Costs per unit ( singlt product l • 
Of it fore i gn, ~ • • • • • • , • • • 
Of it variable,% •••••••••• 
Tota 1 labour • • • • , , , , • , • • 

mo 

70.00 
27893.00 

521.00 
0.00 

~2.00 
855.00 
63.00 

m.oo 
o.oo 

29768.00 
110 .oo 
m.oo 
o.oo 

2m.12 
1755.25 

3H75.97 

1991 

80.00 
3283~.H 

m.ee 
0.00 

60.77 
m.oe 
64.89 

m.11 
o.oo 

34269 .13 
113.30 
456.35 
0.00 

2097.72 
1504 .50 

Jsm.oo 
-------------- ---------------------------- --------------mu . .;! 

94.40 
0.00 

m.oo 

24026.87 
94.68 
0.00 

243.08 

100.00 
42273.68 

790.37 
o.oo 

78.51 
250.37 
66.84 

58:.43 
o.oo 

44042.20 
116.70 
m.10 
o.oo 

2097. 72 
1253. 75 

47982.46 
:::::::::::::: 

23991.23 
95.01 
0.00 

250.37 

1993 

100.00 
mu.e9 

SH.OS 
o.oc 

80.86 
257.88 
68.84 

599.91 
o.oo 

m63.46 
120.20 
486.26 
o.oo 

2097. 72 
1003.00 

49070.64 

1994 

100.00 
44848.H 

838.50 
0.00 

83.29 
265.62 
70.91 

617.90 
0.00 

46724.37 
123.81 
500.8~ 
0.00 

2097. 72 
752.25 

50198. 99 -------------- ---------------------------- --------------
24535.32 

94. 99 
0.00 

257.88 

25099 .49 
9~.97 
0.00 

265.62 

1995 

100.00 
46193.59 

863.66 
0.00 

8).79 
273.59 
73.03 
636.4~ 

0.00 

48l2U9 
127.52 
515.88 
0 .oo 

1985.52 
501.50 

51256.5C 
----------------------------

25628.25 
94. 97 
0.00 

273.59 

Pipe Plint, Buru: Altemtivt II --- June 1986 
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------------------------------------------------------------------------------------------ cenF AR 2. o 

Total Product.ion Costs in thoumds or U.S. Dollm 

Yt•r •••. , , .. . . . . . . . . 1996 1997 1998 lm 2000 ?~01 

I of nou. tipiarity !single product!. 100.00 100.00 100.00 100.00 100.00 100.00 
i•w uteri i l 1 • • • ..... . . 47579.39 0006.78 50476.98 51991.29 53551.03 55157 .55 
Otl1tr r,aw saterials .. . . . . . 889.57 916.26 m.74 972. 06 1001.22 1031.25 
Uti I ities ... .. I l It I . . 0.00 0.00 0.00 0 .oo 0.00 0.00 
Energy • I I It t t I It I I .. . 88.36 91.01 93.74 96.55 99.45 102.43 
Libour, di rert • • . It t It ... 281.80 290.25 298.96 307. 93 317 .16 m.68 
Reµ;ir, 1uintenmt It t t I .. 75.23 77.48 79.81 82.20 84.67 87.21 
Spires t It I I I I It I It t • 655.53 m.20 m.46 716.32 737.81 759.94 
F iCtory overhuds . .. . . . . . o.oo 0.00 0.00 0.00 c.oo c.oo -------------- ----------- ------------- ------------ ------------ --------------
F artk~ costs . ' I• I It ' .. 4956UB 51056. 98 52588.69 5U66.34 55791.34 ~7465.07 
Adain1strative overheads ••• , •• m.35 135.29 139.34 HJ.SJ 147.BJ 152.27 
lndir. costs, Silts and distribution 531.35 m.29 563. 71 580.62 598.04 615.98 
Direct costs, silts and distribution 0.00 0.00 o.oo 0.00 0.00 0.00 
Deprtciation • , . . .. . . . '. 2029 .12 2029 .12 2029 .12 2029 .12 206.40 226.00 
Fiunml costs . . ' .. . . . . 250.75 o.oo o.oo 0.00 o.oo o.oo 

-------------- -------------- -------------- -------------- -------------- --------------
Toh I production costs .• .. . . . 52512.45 53768.67 55320.86 56919 .61 56743.61 58459 .l2 -------------- :::::::::::::: :::::::::::::: :::::::::::;::: -------------- ---------------------------- ----·--------- --------------
Costs per unit ( singl~ pr~dwct l 26256.22 2688tJ.~ 27660.43 281S9 .81i 28371.81 29229 .60 
Of it foreig11, l .. I I. t • .. ~ 94.94 94.93 94.94 94. 95 95.09 95.10 
Of it uriible,Z •• ' .... . . o.oo 0.00 o.oo 0.00 o.oo o.oo 
Toi; I ibour • • . .. . . . .. 281.80 290.25 298.96 307.93 317 .16 326.68 

------------------------------------------------------------------------------------------------------------------------------------
Pi'e Pllnt, auru: memtive II --- June 1986 
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--------------------------·---------------------------------------------·--------------- COftFAR 2.0 - UNI DO IO/FEAS, U ienu ---

Total F·roduc:t ion Costs in thomnds of U.S. Dolhrs 

Ytir .... · ...... , .. , , . 2002 200J 2004 

~of no,, Cipacity (single product). 100.00 100.00 100.00 
~n ut.ir1il 1 ••••••••••• 56812.28 58516.64 60272.14 
Other r i~ uteri i ls f I 1 I I I I I 1062.19 1094.06 1126.88 
Utilities I I I I I I I I I I I I I o.oo o.oo 0.00 
Ehtrgy . • , . . . • . , . . . . , • m.s1 108.67 111.93 
Libour, direct •.••••••••• 336.48 346.57 356.97 
~t?•ir, •a i nte11atitt I I I I I I I I 89.82 92.52 95.29 
Sp•res I I I I I I I I• I I I I I 782. 74 806.22 830.41 
F ilt tory o~erhuds t I I I I t I I I 0.00 0.00 o.oo -------------- ---------- ----------·--
F ittor·y costs I I I I I I I I I I I 57189 .02 60964.68 62793.63 
Ad1inistriti¥e overile•ds •••.•• 156.83 161.54 166.38 
lndir. costs, s•les •nd distribution 634.46 653.50 m.10 
Direct costs, sales and distribution 0.00 0.00 o.oo 
Depree i at ion •••••••••••• 226.00 226.00 226.00 
Finmi il costs I I I I I I I I I I o.oo o.oo 0.00 -----------·-· -------------- --------------
Total production costs ••••••• 60206.32 62005.72 63859 .12 -------------- :::::::::::::: ============== --------------
Costs pl!r unit ( single product l . 30103.!6 31002.86 31929.56 
or it fmign, z .•..•.•••• 95.10 95.11 95.12 
Of it rniable,Z •••••••••• o.oo 0.00 0.00 
Total labour , ••••••••••• 336.48 3~6.57 3!'16.97 

------------------------------· -------------------------------------------------------------------------------------------··----
Pipt Plint, Bum: AliemiiYt II --- June 1986 
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----------------------------------------------------------------------------------------- COftFAR 2.0 - UNIDO IO/FEAS, Vi enfti ----

Net Working Capital in thomnds of U.S. Dolhrs 

Ye•r . . • • • • . • • • . • • . , , • mo 1m m; 
Cov~r•ge • • • • • • • • • 1dc coto 

Current •ssels i 
Accounts me i v1b 1 e ••• 20 18. 0 168t61 lm.60 2m.5o 2553.89 m~.5o 
Inventory •nd uteri1ls • 45 a.o 3551.75 4181.03 5383.01 sm.5o 5710 .83 
En~rgy ••• , , , • , , 0 o.oo o.oo o.oo o.oo 0.00 
Sp ires . , . . . . , • , 0 0.00 0.00 0.00 0.00 0.00 
Uc! l. in prugrm I I I I 7 48.0 620.17 713.94 917.55 m.01 973.42 
Finished products 15 24.0 1244.92 1432.60 1839. 95 1895.15 1952.01 

Cuh i11 h•nd I It I It I 4 96.0 14.71 9.10 10.59 10.90 11.23 
l oh l current •ssets I It I I I It I 7116.15 8272.27 10630.59 10949.51 11278.00 
Current 1 i •bil ities •nd 
Acrnrnts p •Y•b 1 e • • • • • • 0.00 0.00 0.00 0.00 0.00 

-------------- -------------- ------------- ------------- --------------
ke! ;;~rLing c1piial •••.•.•••• 7116.15 8272.27 10630.59 1090.51 11278.00 
lncrem in working c.pit4l ••.••• -m.ss 1156.11 2358.33 318. 92 328.49 

Net working cap ital, local 29U7 329.1. 409 .37 421.66 m.31 
Net vorbng c1pital, foreign I I I I I 6822.09 7943.16 10221.22 10527 .85 lOBU.69 

hte: 1dc = winim d•ys of coverage : coto =coefficient of turnover • 

Pipe Phnt, aum: Alttrn.itive II --· Jun~ 1986 

--------------------------------------------------------------------------------- COftFAR 2.0 - UNIDO 10/FEAS, Vienu ---

Net Wor~ing Cap ital ill thousands of U.S. Doi hrs 

Yur f I I I I I I I I I I I I I I I I 1m 1996 1997 1998 1999 

Coverage If I If I I I I lldC coto 

Current assets ' 
Accounts rtct i v.ib 1 e . • • 20 18. 0 2709. 42 2790.70 2874.42 2960.65 3m.47 
Inventory ind 1i1t1:r i a ls . 45 8.0 5882.16 6058.62 mo.3e 6427.59 6620.42 
En~:·gy If I I I I I I f 0 0.00 0.00 o.oc 0.00 o.oo 
Sp ares • . • • . . . . 0 0 .oo 0.00 0.00 0.00 0 .oo 
Urd. in progress f I I I 7 48.0 1002.63 1032.71 1063.69 1095.60 1128.47 
Finished products 15 24.0 2010 .57 2070.88 2133.01 2197.00 2262.91 

Ldsh it1 hand I I I l I I I 4 90.0 11.57 11. 92 12.27 12.64 13.02 
1ola1 current assets I I I I 11616.33 11964.82 12323.77 12693.48 130H.29 
Cvr·r·er1i li.ihilitits .ind 
P.mu11ts p ayab I e • • • ••• 0.00 o.oo o.oo o.oo 0 .oo 

------------- .. -------------- -------------- -------------- --------------
~t'. ~or~1ng capit11 •.••. 11616.33 11964.82 mn.n 12693.48 13074.29 
lnmm 1r: wort.ing capitil •••••• 338.34 m.49 m.9~ 369 .71 380 .ec 

U~i 11or~1ng capitdl, lml m.n 460. 75 m.58 488.81 503. 4S 
Uet 11or~1ng capital, iore1gr1 I I I I" 11169. 00 1150U7 11849.19 1220L67 imu1 

~ote: udc = sin i m day; of covmge : co to = cotffi c i ent of hrnover . 
.. .. -- .. -----.. -- .... -.. -- ........ ----...... ---- ..... ------.. -------------... ----------------------...... -------- ... -----------·- ............. ,. .... --...... _ ......... -.... ------- ..... .. 

Pip~ Pl;n~, Su~·~•: Alt~rt;at1vt II ••• Jut1~ 1986 
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----------------------------------------------------------------------------------------- CORF AR 2. O - UN.: Do 10/FEAS, Yi enn• -----

Net Work i.n g Capital in thoumds of U.S. Doi hrs 

iur •I •I I • & I I t I I I I I I I 2000 2001 2002 2003 2004 

Covt~igt I e I r I I I I I 1dc co to 

Current assets t 
Accounts rtm vab 1t .•. 20 18.0 3H0.96 3235.18 3332.24 3H2.21 1535.17 
Inventory and a~terials , 45 8.0 6819.03 7023.60 1m.31 7451.34 767~.86 
Energy I I I I I I I I I 0 0.00 o.oo 0.00 o.oo o.oo 
Spares I I I I I I I I I 0 o.oo o.oo 0.00 o.oo o.oo 
Uort in progr,s:, I I I I 7 48.0 1162.32 1197.19 1233.10 1270.10 ms.20 
Fin 1 shed prGdlirts ... 15 24.0 mo.so mo.12 2472.74 25U.93 2623.33 

CilSh in hind I I I t I I I 4 96.0 1U1 13.81 14.23 H.65 1~.09 
Toh l current assets I I I Ir I I I I 13466.52 13870.51 14286.63 14715.22 15156.68 
Current liabiliiies and 
Ac~ounts Fiyablt: •••••• 0 0.00 0.00 0.00 0.00 o.oo ------------- -------------- ------------ -------------- ------------
Utt wort ing cap itdl •••.•• , , • , l 3466.52 13870. 51 14286.63 14715.22 15156.68 
Inmm in wor~ing capitil • , • , •• 392.23 403.¥9 410.12 428.60 Hl.46 

Net vortir.~ capital, loc•l I I I I I I 51&.SE 534.H 550.17 566.67 583.67 
Mel working c1pitil, fortign 12947.93 lll36.l7 ll7l6.46 H148.55 HS73.0l 

wott: 1dc = 1ini1u• days of coverage : coto = coefficient of turnovtr • 
-------------------------------------------------------------------------------------------------------------·------------------

Pipt Plint, Bum: Altern;itivt II --- Jvnt 198t 
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Source of Finance, construction in thomnds or U.S. Dol \irs 

l@iar • , ••••••••• , • , 1987 .1 1m.2 1988.1 ms.2 mu mu 
Equity, ordimy .. m.cc 780.00 1321.00 ~m.oo 1m.oo 1191.00 
Equity, preferentt. 0.00 o.oo 0.00 o.oo o.oo o.oc 
s~bsidies, grinis • o.oo 0.00 0.00 0.00 0.00 o.oo 

Lain A, foreign • o.oo o.oo o.oo 2600.00 sm.oo 12630.0G 
Loi111 &, forti gr: .. o.oo 0.00 0.00 0.00 0.00 0.00 
Lo•r. C, foreign • C.00 0.00 0.00 o.oo 0.00 o.oo 
Lo.in ~. lot .i 1 .... 0.00 0.00 0.00 0.00 0.00 0.00 
Lo•n i, Loe.it .... 0.00 c.oo o.oo 0.00 0.00 0.00 
Lo.n C, lac.ii .... o.oo o.oo 0.00 0.00 0.00 0.00 

-------------· ------------- ------------- ----------- -------- -----------
lot•i lDin •••••••• o.oo o.oo o.oo 2600.00 5420.00 12630.00 

Current lubi lities 0.00 o.oo 0.00 o.oo o.oo 0.00 
&aiit overdr.ift •••• 0.00 0.00 o.oo o.oo o.oo c.oo 

-------------- -------------- ------------- ------------ ------------ --------------
Total funds ••••••• m.oo 780.00 1321.00 6789.00 '614.00 13821.00 
---------------------------------------------------------------------------------------------------------------------------------

Pipe Fhnt, Bum: Altern•tm II --- Junt 1986 
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Source of Finance, production in thoumdsorU.S.Dollm 

h•r .............. mo-9~ 

Eq~ity, ordiniry •• 0.00 
Equity, pr~ferme. C.00 
Subsidies, gr•nts • c.oc 

lo•n II, fo•~ign • -mo.oo 
Lu11 B, foreign .. o.oo 
Lun C, foreign • 0.00 
Loa11 A, lot.il .... 0.00 
LG•n B, lml .... G.00 
lo~r. t, lot•l .... 0.00 

---------· 
lGtil Im ........ -mo.oo 

tvrreni I i•bil it1es o.oo 
ti1nt o~erdr•ft •••. 0.00 

--------------
Tot•l funds ....... -mo.co 

Pipe Pl•nt, lvm: Altern•tive II --- Junt 1'86 
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Cashflow Tables. construction in thoum•s of U.S. Dolhrs 

Yt•r •••••••.• 1987.! 1987.2 1'88.1 1m.2 1989 .1 1989 .2 

1~til c.ish inflow .. m.oo 780.00 1321.00 6789.00 66H.OO 1l821.00 
---------·---- ------------ ______ , ___ ------- ----------- -----------

F1r.~:1:1o1l resources. m.oo 780.00 1321.00 6789.00 6614.00 13821.00 
Silts, net of t•x •. o.oo c.oo 0.00 o.oo 0.00 o.oo 

lct•I c•sh outflow •• m.oo 780.00 1321.00 6782.25 '601.67 13810.24 
----------- --------- ----------- --------- ----------- --------

lotil mtts .... m.oo 780.00 1321.00 6727.00 6378.00 13201.00 
Opmting costs ••• 0.00 o.oo 0.00 0.00 0.00 0.00 
to!;t of f i11•nct ••• o.oo o.oc 0.00 55.25 m.68 609.24 
kep•g1ent ..... 0.00 o.oo 0.00 0.00 o.oo 0.00 
torpor o1tt ii~ ... 0.00 o.oc 0.00 o.oo o.oo o.eo 
Dividends po1i~ ... c.oo o.oo o.oo o.oo 0.00 o.oo 

Svrp 1 us ( def i c it I C.00 0.00 0.00 6.75 10.33 10.76 
tu1ulited co1sh bi1lmt 0.00 0.00 0.00 us 17.Cfi 27.84 

lnfl11, loci1i I• I I 85.00 130.00 683.00 1165.00 1194.00 1191.00 
Outflow, ioco1l •••• es.oo m.oo 683.00 1165.00 1m.oo ~191. 00 
Surplus ( deficit l • o.o~ 0.00 o.oo o.oo 0.00 o.oo 
lnH011, forti gr. ••• 90.0C 650.00 m.oo 5624.00 me.co 12m.oo 
O~! i1011, foreign • . • 90.00 650.00 638.00 5617.25 sm.67 12619.2~ 
Surplus I def i c it l . 0.00 0.00 o.oo 6.75 10.ll 10 .76 

Ntt c•shf\011 ••••• -m.oo -780.00 -1321.00 ·6727.00 ·6378.00 ·13201.00 
tu111lo1ted net mhflow -m.oo -m.oo ·2276.00 ·9003.00 ·15381.00 ·28582.00 
.... --------------------------------------------------------------·-----------------------------------------------------·---

Pipe Pl•nt, lum: Altemiive II --- Junt 198' 
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------------------------------------------------------------------------------------- conF~R 2.0 - UnIDO 10/FEAS, V 1 tnnt1 -----

Cashflow tables~ production in thous•n•s of U.S. Do 1 lirs 

Tur ••••••••• 199C 1991 1m lm 1994 1m 
Tot.ii Ctl5h inflow .. m5s.6o 41618.59 53583. 94 55191.45 56847.20 58S52.60 -------------- -------------- ------------ ----------· ------------ -------------
F rn•nc i; l rtsources • o.oo o.oo 0.00 C.00 0.00 0.00 
S.iles, net of i•~ .. ~5355.60 H618.59 S3583.94 55191.45 56947.20 5855Z.60 

Toh! ush outflo;i •• 34844. 41 40451.39 stm.oe 50m.85 51379.77 52777.33 -------------- ------------ ------- -------- ------- ----------
Tot.il mets .. ' . -133.85 1156.11 2358.l! 318.92 328.0 556.34 
Dper•ting costs ••• 30323.00 34840.78 44631.00 m69.9l ;1m.01 um.n 
c~-t of finmt .•• 1m.25 1504.50 1253.75 1003.00 752.25 501.50 
Rep•yaent ..... 2950.00 2950.00 2950.00 mo.oo mo.oo mo.co 
torpor .ite tix ... o.oo 0.00 0.00 o.oo 0.00 0.00 
Dividends ~oiid ... 0.00 o.oo o.oo o.oo 0.00 0.00 

Su1·plus ( M1cit l 511.20 1167.20 2390.86 m9.61 5167.U 5775.27 
tu1ult1ttd c.ish t.ilme m.Ol 1706.23 4097 .09 90;6.7( HSH.13 20289 .40 

lnflH, loct1l ' r' • 1mi.10 16416.55 21136.31 21770.40 22m.51 23096.21 
fiutHow, lml •••• !891.07 176l.J9 2161.75 2156.21 2220.90 2345.52 
S11rpl11s ( deficit I . 12055.03 H6Sl.17 18m.56 196!U9 20202.61 2075Co69 
Inflow, for~1gn ... 2H09.50 mo2.o; mu.63 m21.os 34423.68 35456.39 
Dutflou, fartign ••• msJ.34 38688.01 U031.33 48085.64 49158.87 50431.81 
Surplus ! M1cit I . -11m.S4 -13485.97 -16583.70 -14664.58 -14735.19 -14975,,2 

aet CiShflow , , • , • 5216.45 5621.70 6594.61 8902.61 '169.68 9226.77 
tuaul•itd net c;shflow -23365.55 -um.es -11149.24 -2246.64 6923.0, 16149.81 

Pipe Pl•ni, Sum: mern.itin II --- June 1986 
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--------------------------------------------------------------------------------------- conFA~ 2 .o - UNIOO ID/HAS, Vienni -----

Cashflow tabl~s .. production rn thomnds of U.S. Oollm 

l ~it" I I 8 I I I I I I 1m 1997 1998 1m 2000 2001 

Tot~ 1 i:iSh llif l OW .. 60309 .16 62118. 46 63982.01 65901.H 67878.52 6991U8 
-------------- -------------- -------------- ------------- ------------- --------------

F Iii.inc iii resources • 0.00 0.00 0.00 o.oo o.oo 0.00 
Siiles, net of ti~ •• 60309 .18 62118 .46 63982.0! 6590!.47 67878.52 6Y9H.88 

lot;,1 mh outflow •• 53781.82 52098.50 53661.46 55271.30 57181.44 58637 .31 
------------- ------------- ---------- ------ ---------- --------------

lot~l mtts I I I I 34q .49 358. 94 369. 7! 380.80 644.23 40l.V9 
o,er.iting costs ••• 5om.s0 S1739 .56 53291.75 5mo.o 56537.21 58233.32 
Cost of fin.im .•• 250.75 0.00 0.00 o.oo 0.00 o.oo 
iep.ig1tnt .. '.' 2950.00 0.00 0.00 0.00 o.oo 0.00 
Corpor.itt t-;x ... o.oo o.oo 0.00 0.00 0.00 0.00 
D1v1iends piid ... 0.00 0.00 0.00 0.00 0.00 0.00 

Su•·p I us ( litf i c it J . 6527 .Jo 10019. 96 10320.55 10630.17 10697 .07 11277 .57 
CU1Ulned tiish b•l.inct 26810.76 36836.71 47157.26 57787 .43 68484.51 79762.08 

foilo~ locill .... 23789.10 24502. 77 25237.86 25994.99 2677U4 27578.09 
Outrlo~, loc• l ..•• 2356.15 2426.83 2m.64 2574.63 2718.87 2731.42 
Surplus ( deficit J • 2Hl2.95 22075. 9~ 22738.21 23420.36 24055.97 24846.66 
lnilo11, fori:i gn ••• 36520.06 31m.69 38744.16 39906.48 41103.68 42336.79 
Mfloli, forti gn ••• 51425.67 49671.67 m61.B2 52696.67 54462.57 ssm.89 
Surpl11s ( deficit l -14905.59 -12055.98 -12417.66 -12790.19 -13358.90 -13569 .10 

~~t mhilo11 ••••• 9728.11 10019.96 10320.55 10630.17 10697 .OS 11277.57 
Cu1u lited net c•shflov 25877 .92 35897 .88 46218.43 56848.60 67545.67 78823.23 
-----------------------------------------------------------------------------------------------------------------------------

Pipe Pl•nt, B11ru: mern.itive II --- June 1986 
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---------------------------------------------------------------------------------------- COftFA~ 2 .O - UNI DD IC/FEAS, Vi tnn• -----

Cashflow tables. production in thousandsofU.S.~allm 

1tir' • I • I I I I I I 

lat.ii cash inflow •• 

F inane ii I resources • 
Siles, ntt of t•x .• 

Tahl mh outflow •• 

lat•l mets •••• 
Oper•ting casts ••• 
Cost of finance ••• 
Rep•ytent ••••• 
Corpar•te t.ix ••• 
Dividends P•i~ ••• 

Surplus ( def 1 cit l • 
Cu1ul,tH c;s~ b• lanc~ 

ltlflow, !ml •... 
OutrlGw, loc11l •••• 
Surp I u• 1 deficit l 
Inflow, foreign ••• 
Outflow, foreign ••• 
Surplus ( dtf i cit l • 

~et c•shflaw ••••• 
Cuaul•\td net c•shflav 

2002 

72012.31 

0.00 
72012.31 

60396.H 

m.12 
59980.32 

0.00 
o.oo 
o.oo 
0.00 

11615.87 
91377.95 

28405.43 
2813.37 

25592.06 
mo6.89 
57583.07 

-mn.1e 
11615.87 
Yom.u 

2003 

7H72.68 

0.00 
74172.68 

62208.32 

428.60 
61779.72 

0.00 
o.oo 
0.00 
o.oo 

11964 .36 
103342.30 

29257.59 
2897. 77 

26359 .82 
44915.09 
59310.55 

-14395.46 

1196U7 
102m.so 

2004 

76397.86 

0.00 
76397.86 

640H.57 

441.46 
63633.12 

0.00 
0.00 
o.oo 
0.00 

12323.29 
. 115665.60 

30135.31 
2984 .70 

27150.62 
46262.54 
61089 .88 

-14827.33 

12323.28 
!14726.80 

Pipt Phnt, Bum: Altemtive II --- June 1986 
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---------------------------------------------------------------------------------------- COllFAR Z.O - Un!DO 10/FEAS, Vi enn• -----

Cashflow Discounting: 

•l Return on Equity r: 
Utt pl'mnt Vilut .............. 357H.?Y it 10.00 I 
Intm;l Rite o! ~11turn mml .. H.20 I 

bl Return on Equity 2: 
M premt Vilue ..... ... • ..... l36Y7.06 it 10.00 I 
Internet Rit11 or Return !IRKE2l •• 34.17 % 

~) lnterr.11 Reh or Retu~n Oil tohl invesilent: 
het present v;lue .............. 34035.73 it 10.00 I 
Interul Rate or Rtturn I m I •• 26.16 I 

Equity 1 = Tot;! .iquity p;id : Uet incm 
Eq~ity 2 = Initiil equity piid : Net cnh return 

Pipe Plint, 8ur1.i: Altern•tive II --- June 1986 
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N~t Il'1co11e Statoe111ent in tho11s.inds of U.S. Dolhrs 

y,ir • • • • • • . • ••.•••.•• 

loti1l s.iles, incl. Siles hx ••••• 
l'ss: v.i~t.ibl~ costs, 1n:t. si1les tt1x. 

V.irit1bl.:: 1.irg1n 
As : of toti1l stilts 

Opert1t1ont1l urgin •••••••••• 
~s l of tot.il s.iles ••• , ••.•• 

Cost :f f inm' •.••••.••• 

6ross profit ••••••.•••••• 
Al lowi1nres • • • •••••••• 
Tmblt profit •••••••••••• 
1 iX • , , , , , , , , , , , , , , , • 

N~t r·of it • • • •••••••••• 

Dividends pt1id •••••••••••• 
Ur.~istrib11ted prof it ••••••••• 
Acm11li1ted 11ndistriD11ted ,rofit ••• 

6rGSS profit, l Of total Siles , , • , 
Net profit, I of tot.i l s; les • • • • 
ROE, let profit, Z of eq11ity •••• , 
iOI, ~et profit+intemt, % of invest. 

1990 

35355.60 
0.00 

1991 

4161U9 
0.00 

1992 

53583. 94 
o.oo 

Im 

55191.45 
G.00 

56847 .20 
0.00 

------·------- -------------- ------------- -------------- --------------
35355.60 

100.00 

m20.71 

293U9 
B.30 

1755.25 

41616.59 
100.00 

36938.50 

4680.10 
11.2~ 

1504.50 

53583. 94 
100.00 

46728.72 

6855.22 
12.79 

1253.75 

S51Y1.4S 
100.00 

48067.64 

7123.81 
12.91 

1003.00 

56847 .zc 
100.00 

4mt75 

7400.4~ 

13.02 

752.25 ------------- -------------- ------------- ------------- --------------
1179 .64 

o.oo 
1179 .64 

0.00 

1179 .64 

0.00 
1179 .64 
1179 .64 

l.34 
3.34 

13.33 
10.33 

3175.60 
o.oo 

3175.60 
o.oo 

3175.60 

o.oo 
3175.60 
m~.23 

7.63 
7.63 

35.88 
15.84 

5601.47 
o.oo 

5601.47 
0.00 

5601.47 

o.oo 
SDCL-0 
'956.70 

10. 45 
lo.45 
63.29 
21.48 

6120.81 
o.oo 

6120.81 
o.oo 

6120.81 

o.oo 
6120.81 

16077.51 

11.09 
11.09 
'9.16 
22.10 

6648.2C 
o.oo 

66-18.20 
0.00 

6648.20 

0.00 
66~8.20 

22725.71 

11.69 
11.69 
75.12 
22.73 

Pipe Pl.int, 8ur1i1: Allemtive II ··- Jun~ 198~ 
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Net Incollie Statement ir. thousands of U.S. Dollm 

y ~·r I • • • • J • • I I ~ I I I I I I 

lohl Siles, i11cl. s;les tu ••••• 
Less: u:-iiblt costs, incl. s;les t;x. 

Vmibl~ urgin ••••..••••• 
As l of tot;il Silts , •••••• , • 

Mon-mi;lle costs, incl. deprmatior. 

Operation.I 1;rgir. •••••••••• 
As I of totil sales ••••••••• 

Cost of f inanct ••••••••••• 

&ross profit • • • • • • • • • • • • • 
Al \ounces •••••••••••••• 
Tmble profit • • • . • • • •••• 
1 iX I I I I I I I I I I I I I I I I t. 

Met prof it •••••••••••••• 

Dividends;•;~ •••••••••••• 
Undistribute.d profit ••••••••• 
Accu1i;l;ted undistrilluttd profit ••• 

&ross profit, Z of total s;les •••. 
Met prof it, Z of to ti l u I es • • • • 
m, Net profit, l of equity ••••• 
ROI, M profittintmst, % of invest. 

1995 

sm~.60 
0.00 

58552.60 
10~ .oo 

som.01 

7797 .59 
ll.32 

Sol.SO 

7296.09 
c .00 

7296.0Y 
o.oo 

0.00 
7296.09 

30021.80 

12.46 
12.46 
82.H 
23.55 

1m 

60309 .18 
0.00 

60309.18 
100.00 

52261.70 

8047.48 
13.34 

250.75 

7796.73 
o.oo 

7796.73 
0.00 

7796.73 

O.PO 
7796.73 

37818.54 

12.93 
12.93 
88.10 
24.05 

1m 

62116.46 
0.00 

62118.46 
100.00 

53768.67 

834V.79 
13.44 

o.oo 

8349.79 
o.oo 

8349.79 
o.oo 

8349.79 

0.00 
8349.79 

46168.33 

lJ.44 
ll.44 
94.35 
24.6' 

1996 

63982.01 
o.oo 

63982.01 
100. 00 

55320.86 

8661.15 
13.54 

0.00 

8661.15 
o.oo 

8661.15 
o.oo 

8661.15 

0.00 
8661.15 

54829.48 

13.54 
ll.54 
97.87 
25.33 

1999 

65901. 47 
c.oo 

65901.47 
100 .oo 

S691Y.61 

8981.86 
ll.6J 

0.00 

8981.86 
0.00 

898! .&6 
0.00 

8981.86 

0 .oo 
8981.86 

63811.33 

13.63 
13.6J 

101.49 
25.98 

Pipe Pl•nt, luru: Altemtiv~ I! --- Jun~ 1986 
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----------------------------------------------------------------------------------------- CG~f AR 2. C - U~IOO 10/FEAS, U i enn; -----

Net Inco111e Statiement i11 thoumds of U.S. Dolhrs 

Teir • , ..•..•.... , ..• , 

lohl Siles, incl. Siles toil •• , , • 
less: Yiriible costs, incl. s;lu ~n. 

2000 

67878.52 
o.oo 

2001 

m1us 
0.00 

2002 

72012.31 
0.00 

2003 

74172.68 
o.oo 

200~ 

76397 .86 
o.oo 

·------------- -------------- -------------- -------------- --------------
Uiriablt ti~gir. , , , ••• , , , , 
As l of totil Siles •••. , • . , 

~on-vari•blt costs, incl. depreci•tion 

Oper•tion•l a•rgin ••••• , • , , • 
As : of tot•I s.iles •.••••••• 

Cost of f i nmt • , • • , , . • , , , 

6ross profit • , • • • • • • , • • • • 
Allowancts ••••• , • , •• , , , • 
Tmbl~ profit ••. , , •.•• , , 
1 i>: I I t I I I I I I I t t t I I I t 

Het profit , ••• , , , • , • , ••• 

Dividends piid ••• , •.• , • , •• 
U1;~istribuM profit • , , , , • , , , 
Accu1ul•ted undistributed profit ••• 

6ross prof it, l of tot•! salts •••• 
Net profit, l of total 5iles , •• , 
RDE, Het profit, Z of e~uity ••• , • 
ROI, •et prafit+intemt, I of inm1. 

67678.~2 
100. 00 

56743.61 

um.to 
16.U 

o.oo 

11134.90 
0.00 

1113~' 90 
0,1'0 

1113UO 

0.00 
1113UO 
74946.23 

16.40 
16.40 

m.12 
31.62 

699H.88 
100.00 

5Bm.32 

11455.55 
16.39 

0.00 

um.ss 
o.oo 

um.ss 
o.oo 

11m.5s 
o.oo 

11455.55 
86401.79 

1£.39 
16.J9 

129.44 
32.16 

72012.Jl 
100.00 

60206.32 

11805.99 
16.39 

0.00 

11805.99 
o.oo 

11805.99 
o.oo 

11805. 99 

o.oo 
11805.99 
98207.78 

1{ .39 
16.39 

133.40 
J2.76 

74172.68 
100.00 

62005.]J 

12166. 95 
16.40 

o.oo 

12166.95 
c.oo 

12166.95 
0.00 

12166. 95 

o.oo 
12166.95 

110374.70 

16.40 
16.40 

137 .48 
33.36 

76397 .B~ 
100.00 

63859 .12 

12538.74 
16.41 

o.oo 

12538.74 
o.oo 

12SJE.7~ 
0.00 

12538. 74 

0.00 
12538.H 
mm.so 

16.41 
16. 41 

141.68 
33.97 
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---------------------------------------------------------------------------------------- CORFAR 2.0 - UUIOO 10/FEAS, Yitnn• -----

ProjectiE:d Balance Sheetsp construction in thouunds of U.S. Dolhrs 

ltir .. It• I I I I I ff I I 1987 .1 1967 .2 1988.1 1988.2 1989.J 1989 .2 

fot; I is st ts .. . . . . . . . . 175.00 m.oo 2276.00 9065.00 1sm.oo 29500.00 
------------- ------------- -------------- ------------ ------------- --------------

Fi;;~d mets, net or dtpreci•tion 0.00 m.oo 955.00 2276.00 me.2s 15661. Y2 
Construct i or i r. progress I I I' m.oo 780 .00 1321.00 6782.25 6603.67 65!0.24 
Current •ssets I Ifft I .. 0.00 c.oo o.oc 0.00 c.oo mo.oc 
Cash, bin~ I I If I I I I I .. 0.00 o.oo 0.00 o.oo 0.00 0.00 
Cash surplus, finme iYtliliblt • 0.00 o.oo 0.00 6.75 17 .OS 27.84 
loss cm i ed foru•rd .. . . 0.00 o.oo o.oo o.oo G.00 0.00 
Les€. •I. I I I I I I I I I If 0.00 0.00 0.00 o.oo o.oo o.oo 

Tct•I liabilities •••• I I I I 175.00 m.oo 2276.00 9065.00 15679 .00 29500.00 
-------------- --~----------- -------------- -------------- -------------- --------------

Equity capitil .. ' .. . . . ' 175.00 m.oo 2276.00 6465.00 7659 .oo 8850 .oc 
R~serm, reiainel! profit •• , , 0.00 0.00 0.00 o.oo 0.00 o.oo 
~rorn • .. . . . . . . . . . . 0.00 0.00 0.00 0.00 o.oo 0.00 
long •nd aed i u1 tm debt , • .. 0.00 o.oo o.oo 2600.00 8020.00 20650 .oo 
Current l i ib i lit i es • , • • .. 0 .00 o.oo 0.00 o.oo 0.00 o.oo 
~an~ overdriH, f inmt required. 0.00 0-.00 0.00 o.oo 0.00 0.00 

lot•! debt . ',''.' I I I I 0.00 o.oo 0.00 2600.00 8020.00 20650.00 

Equity,~ of li•bilities . . .. 100.00 100.00 100.00 71.32 48.85 30.00 ---------------------------------------------------------------------------------------------------------------------------·--
hpt Plint, Bum: Altemtivt II --- June 1986 
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Projected Balance Sheets, Production in thomnds of U.S. Dollirs 

ltir ...•.•..•....• 

Totil mets ••••••• , , , 

Fi;;<.~ assets, net of deprec i it i 011 

Construction in progress • , . , 
tvr·rtnt assets ••••••••• 
tuh, ban~ ••••••••••• 
t1sh surplus, fin•nct iViiliblt • 
Loss c1rried forv•rd •• , , • , 
Lass •••••••••••• , • 

Totil litlbilities •••• , ••• 

Equity Cipitil ••• , ••• , 
R~strm, retaintd profit •••• 
~rof it • • • • • ••••••. 
long ind etd 1 UE ter' debt • • • , 
Current 1iabi1 ities •• , , ••• 
~auk overdraft, f i ti in a rtqu ired. 

Tatil debt •••• , ••••.• 

E~uity, % of li1bilities •• , 

1990 1991 

27729.64 m~S.23 30606. 70 

1993 

33777.51 

1994 

37US.71 

1995 

41821.BC -------------- ------------ -------------- ------------- ____________ ... _ --------------
20074.45 

o.oo 
7101.44 

!U! 
539. 04 

0.00 
o.oo 

27729.64 

17976.73 
o.oc 

8263.17 
Y.10 

1706.24 
o.oo 
0.00 

27955.23 

1~879 .01 
o.oo 

10m.01 
lo.59 

4097.10 
0.00 
o.oo 

30606.70 

13781.30 
o.oo 

10938.61 
10.90 

9046.71 
o.oo 
o.oo 

ll777.51 

11683.58 
0.00 

1126~.76 
11.23 

H514.13 
o.oo 
o.oo 

37US.71 

9696.07 
m.oo 

1160U7 
l! .57 

20289 .40 
0 .oo 
0.00 

HB21.80 -------------- -------------- -------------- -------------- -------------- --------------
8850.00 

0.00 
1179 .64 

17700.00 
o.oo 
o.oo 

17700.00 

31.92 

8850.00 
1179.6~ 
3175.60 

1mo.oo 
0.00 
0.00 

14750.00 

31.66 

8850.00 
mS.23 
5601.47 

11800.00 
0.00 
0.00 

11800.00 

28.92 

8850.00 
mo.70 
6120.81 
8850.00 

0.00 
0.00 

8850.00 

26.20 

8850.00 
16077 .51 
ms.20 
5900.00 

o.oo 
0.00 

5900 .oo 

23.62 

885C.OC 
22725' 71 
7296.09 
mo.oo 

C.O? 
o.oo 

2950.0( 

21.16 --------------... ·---------------------------------------------------------------------··----------------------------------------
P ipt Phnt, Sum: Aliernitivt II --- June 1986 

------------------------------·------------------------------------------------------- CORFAR 2.0 - UUDD ID/FUS, Vienna -----

Pro-jected Balance Sheets, Production in thous•ndsofU.S.Dollm 

Yt•r ..•.. , ......•. 

Total iSsets •• , ••••••• 

Fi~~~ mett, net of deprecitltion 
Construction in progress •••• 
Cur-rent. asstts • , • , •••• 
Cash, ban~ ••••.••••. 
t.ish surplus, finance available • 
~o~s rnr 1~d forward • • • • 
Loss , • • • , • , , • , , , 

Toti! liabilities •••••••• 

Equity capitdl , ••• , ••• , 
RHerm, retained profit , .• 
f'rof it • • , • • • • • 
lr1ng int Atd1uR t~r~ debt ••.• 
Current l1abil1ties ••• 
L~nl om draft, f 111t111ce required. 

Total ilebt • • • •• 

[quity, ~of liabilities .• 

1996 

4666E.5-4 

7886. 95 
0.00 

11952. 91 
11. 92 

26816.76 
0.00 
o.oo 

46668.5' 

8850.0(, 
30021. B~ 
7796.73 

0. 00 
0 .oo 
0 .00 

0 .oo 

1E.9h 

1997 

55018.33 

5857.83 
0.00 

12311.SO 
12.27 

36836. 73 
o.oo 
o.oo 

55018.33 

8850.00 
37818. 5-4 
8349. 79 

0.00 
o.oo 
o. 00 

0.00 

16. 09 

1998 

63679.48 

3828.72 
o.oo 

12680.84 
12.64 

47157.28 
0.00 
o.oo 

63679 .46 

8850 .oo 
46168.33 
866J.15 

c.oo 
o.oo 
o.oo 

0.00 

13. 90 

1999 

72661.33 

1799.60 
0.00 

13061.27 
13.02 

me us 
o.oo 
o.oo 

72661.JJ 

8850.00 
5-4829.48 
898! .86 

o.oo 
o.oo 
0.00 

0 .oo 

1 .. .. 

2000 

83796.23 

1m.20 
252.00 

um.11 
13 .41 

68484.52 
0 .00 
0 .oo 

83796.23 

mo .oc 
63811.33 
lll3UO 

0 .oo 
0 .oo 
0. 00 

c .o~ 

10 .56 

20Cl 

95251. 79 

1619.20 
0.00 

1muo 
13.81 

79762.08 
o.oo 
o.oo 

95251. 79 

mo .ce 
74946.23 
11m.s~ 

0. 00 
0. oc 
0 .00 

C.00 

P1pt Plant •. ·.,: ~ltm1ativt 11 --- June 1986 
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Projected e.alance Sheets, Production in thomndsofU.S.Dolhrs 

Ttir ..... , .. , . , ... 

Toti! •ssets •••••••••• 

Fm~d mets, net of depreci•tion 
Construct1or1 1n progress •••• 
Current m~ts • . . • • • • • • 
t•sh, b•n~ I • I I • • I • I It • 

Cash surplus, finmt iYilil•ble. 
Loss Cirri i:d forurd • • . • • • 
loss . I I •• I •••• I • I ' 

Tot•! liabilities ••••..•• 

Equity capital ••••••••• 
hserm, retair·d profrt •••• 
Profit • • , • , , • . • . • • • 
Lo119 •nd eed iuli tm Mt •••• 
Current Ii ab i Ir ti es • . • • • • • 
&ant. overdr•rt, fin.met required. 

Toti! debt , •••••••••• 

f.qui;y, % of liabilities •••• 

2002 

107057.80 

1393.20 
0.00 

H272.40 
JU3 

'1377.95 
o.oo 
o.oo 

107057 .80 

8850 .00 
8M01. 79 
11805. 99 

o.oo 
o.oo 
0.00 

o.oo 

8.27 

2003 

119224.70 

1167.20 
o.oo 

W00.5i 
H.65 

mm.Jo 
o.oo 
0.00 

119224.70 

8850 .00 
98207. 78 
12166.95 

0.00 
0.00 
o.oo 

o.oo 

7.42 

2004 

131763.SO 

941.20 
o.oo 

15141.59 
15.09 

115665.60 
0.00 
0.00 

131763.50 

8850.00 
110374. 70 
12538.H 

0.00 
0.00 
0.00 

o.oc 

6.72 

EBE 

Pipe Phnt, Buru: Aaemtive II --- June 1986 
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ANNEX 10.4 

Table 

Graph 

Graph 

Graph 

Index of Producer's Prices 

Index of Producer's Prices for 
West Germany 

dto. Hot Strip 

dto. Welded Tubes 

dto. Machinery Products 

EBE 
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Table 

Index of Producer's Prices for West Germany, 
Base Currency: German Mark (DM) ; 1970 = 100 
Source: Federal Off ice of Statistics, Wiesbaden 

Year Hot Strip Welded Tubes Machinery 
Products 

1970 100 100 100 
1971 106.9 103.1 108.4 
1972 111.6 104.4 113.0 
1973 121.0 113.4 119.1 
1974 134.6 131.2 131.1 
1975 131.1 125.1 143.0 
1976 137.1 130.2 150.3 
1977 136.6 116.4 157.9 
1978 141.5 129.1 163.4 
1979 143.7 130.4 168.8 
1980 146.6 130.5 178.6 
1981 151.1 142.0 187.7 
1982 178.2 164.4 198.9 
1983 174.6 142.0 205.4 
1984 170.8 15L3 211.8 
1985 175.7 158.0 217.9 

Average increase per annum 

1970-1985 5.1% 3.9% 7.9% 

1980-1985 4.0% 4.2% 4.4% 
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Index of Producer's Prices for West Germany, 

Base Currency: German Mark (DM); 1970 = 100 

(Source: Federal Office of Statistics, Wiesbaden) 
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' YEAR 19?8 - es 
' 

Index of Producer's Prices for West Germany, 

Base currency: German Mark (DM); 1970 = 100 
' 

(Source: Federal Office 'of Statistics, Wiesbaden) 

Index data for 1970 - 1975 not available. 
' 

Chart data estimated by :EBE. 
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Index of Producer's Prices for West Germany, 

Base Currency: German Mark (DM); 1970 = 100 

(Source: Federal Office of Statistics, Wiesbaden) 




