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PREFACE

In response to the request of the Government of the Socialist
Republic of the Union of Burma, United Nations Industrial
Development Organization (UNIDO) decided to conduct a feasi-

. bility study in support of International Drinking Water
Supply and Sanitation Decade (IDWSSD) on a mini-cementi plant
at Thayet, Magwe Division and subcontracted it to a consult-
ing firm named Onoda Engineering and Consulting Company (OEC),
Tokyo, Japan. OEC sent to the Socialist Republic of the
Union of Burma a field survey team headed by Mr. Taro Kojima
from October 12 to November 2, 1987.

The survey team exchanged views with the staff concerned of
the Government of Burma and UNIDO, Rangoon, and conducted a
field survey in the project areas. Upon returning to Japan,
the team promoted analytical and design work based on the
. - data collected in Burn!a,_’_'gnd_prepared the draft final report.
According to the Conclusion of discussion meeting held on
March 1llth, 1988 in Rangoon among the staff concerned of
Burma, UNIDO and us, the team reviewed several points of the
draft final report and has prepared this finel report.
We hope that this report will serve for the development of
the project and contribute tc the promotion of the IDWSSD
Prog-amme. ‘

In conclusion, I wish to ezpress my deep appreciation to the

officials concerned of the Government of Burma and UNIDO,

Rangoon for their close cooperation and hospitality extended

tc our team, without which our task couldn't have been com-
‘ pleted so successfully.

Tokyo, March 1988

Kengo éyaéutaLe

President
Onoda Engineering and
Consulting Co., Ltd.
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CURRENCY IN BURMA

The local currency.- in Burma is Kyats (K) and the following is
the official rate of exchange with reference to the U.S.Dollar
and the Japanese Yen. The financial and economic analysis in
this report is carried out based on these official rates of

exchange.

1 U.S.8 = 6.62 Kyats
100 Japanese Yen = 4.6 Kyats
1 Kyat = 100 Pyas

' (as of October, 1987)
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ONODA EWGINEERING AND CONSULIING €O, 7D,

ABBREVIATIONS USED IN THE REPORT

U.S.$ = U.S.Dollar
. Ks = Kyats
T/D or tpd = Metric Ton/Day
T/Y = Metric Ton/Year
H/D = Hour/Day
D/Y = Day/Year
kW = Kilowatt
kWh/T = Kilowatt Hour/Metric Ton
3 = Percentage
7] = Micron
g/Nm3 = Gramme/Standard Cubic Meter
F.Y. = Fiscal Year
GNP = Gross National Product
. GDP = Gross Domestic Product
IDWSSD = International Drinking Water Supply and
Sanitation Decade
UNDP = United Nations Development Programme
UNIDO = United Nations Industrial Development
Organization
CIC = Ceramic Industries Corporation
cc = Construction Corporation
IWTC = 1Inland Water Transportation Corporation
IPD = Industrial Planning Department
RWSD = Rural Water Supply Department
Covernment = The Government of the Socialist Republic of the
Union of Bu-ma
. DGSE = Department of Geological Survey znd Mineral
Exploration
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I.1l

I.1.1

I.l.z

CHAPTER I EXECUTIVE SUMMARY

Project Background and History
Project background

The project has been planned to set-up a mini-cement
plant, the product of which can be available for con-
struction of many components of the International
Drinking Water Supply and Sanitation Decade. The plan-
ning of the project has had a checkered history of more
than five years.

The project idea is to establish a mini-cement plant
unit at the Thayet cement plant by installing a 200 tpd
wet process kiln using the existing equipment as much
as possible. (Refer to Chapter II.1)

Project parameter

Raw materials are limestone, marl, clay, iron ore,
river sand and gypsum, all of which are available in
Burma.

Fuel is natural gas which is presently used in the
Thayet cement plant.

Product is ordinary portland cement specified by
Britishk Standards.

Plant capacity is decided to be 200 tpd taking into
account the present market situation and the operation
conditions of the existing equipment.

Plant location is selected to be Thayetmyo, Magwe Divi-
sion, Burma. (Refer to Chapter II.2) ’
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I.1.3 Economic, financial and social policies

The economic goals of the Burmese way to Socialism are
to raise the standard of living and to reduce inequali-
ties in distribution of income. For this purpose, the
Burma Socialist Programme Party has adopted & Twenty-
Year Long Term Plan in which the guidelines were laid
down to double the naticnal standard of living by the
end of the plan period (1974/75 - 1993/94) and to
transfer Burma to an agro-industrialized country.
Review has been briefly made on statistical figures of
each Four-Year Plan. (Refer to Chapter II.3)

I.i.4 Project promoter

The project is being promoted by the Ministry of No.l
Industry, Burma and the Ceramic Industries Corporation
(CIC) is representing the Ministry.

The CIC will call for tender from foreign suppliers for
supply of machinery and equipment through coordination
with the Industrial Planning Department. The civil
work and erection of machinery and equipment will be
carried out by the Construction Corporation of Burma.
After the project will be commissioned and taken over,
the management of the -lant will be conducted under the
CIC's supervision. (Refer to Chapter II.4)

I.1.5 Studies and investigations already performed

Several studies and investigations already performed on
the Thayet cement plant and mini-cement projects have
been introduced in this report.

From practical and technical points of view, production
of cement employing a vertical shaft kiln or a fluidized
bed burning process seems to be unsuitable for th's
project for the time being. (Refer to Chapter II.5)

1-2
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I.2

I.z.l

I.2.2

1.2.3

Market and Plant Capacity
Present situation of cement industry

Presently in Burma, there are three cement plants which
nominal production capacity is 3,200 tpd in total. A
mep showing the location of each plant has been pre-
pared. (Refer to Chapter III.l)

Demand and supply of cement

According to the data available, 451,522 tcnnes of
cement were produced in Burma in the fiscal year 1986/
87, 405,382 tonnes of which were consumed for domestic
uses and the rnst was exported for foreign currency to
buy spare parts for the existing cement plants.

A yearly growth rate of cement production is expected
to be about 8%. However, since there is a high demand
for cement in Burma to the extent that one ton of
cement is sold by more than US$400 in the black market,
shortage of cement supply will continue in future even
after completion of the project.

Yearly cement consumption per capita in Burma was 10.7
kg in the fiscal year 1986/87, which is considered to
be the lowest in Asian countries. (Refer to Chapter
1I1.2)

Marketing of cement

The retail and the ex-factory selling prices of cement
are determined and controlled by the Government. The
present selling price is 336.6 Kyats per tonne of ce-
ment on ex-factory basis and 509 Kyats on ex-warehouse
basis in Rangoon respectively.

I1-3




1.2.4

I.2.5

The selling price includes Geods and Service taxes and
inland transportation cost to the depots from the
Thayet plant. (Refer to Chapter I1II.3)

Froduction programme and sales forecast
Production programme is assumed as follows:

1st year 80% of normal capacity
2nd year 90% of normal capacity
3rd year and thereafter 100% of normal capacity

Taking into consideration the expected distribution
ratio to different depots, the selling price on ex-
warehouse basis is assumed to be 492.22 Kyats per ton-
ne of cement on weighted average.

The whole quantity of cement produced after completion
of the project is expected to be sold, because there is
a high demand for cement in Burma. (Refer to Chapter
I11.4)

Plant capacity

Taking into account the results of discussion on pro-
duction technologies and the present conditions sur-
rounding the project, the plant capacity is finally
decided to be 200 tpd. Yearly normal production ca-
pacity is also decided to be 60 thousand tonnes with
300 working days per year. (Refer to Chapter III.S)
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I.3 Materials and Inputs

I1.3.1 Qualitative specifications and supply of raw materials

(1)

(2)

(3)

(4)

Limestone

The limestone of Htone Toung quarry contains about
50% of Ca0 on the average and the amount of

harmful compositions are lower than the allowable
limit and so this limestcne is of good quality for
manufacturing ordinary portland cement.

Minable reserves are approximately 15 million ton-
nes which will last for more than 50 years for the
Thayet cement plant after completion of the project.

Marl

The marl is produced from the overburden of the
limestone bed. Quality variation of the marl is
rather high so that special management is required
to control the marl quality within the allowable
limit.

Clay

The clay is only used in case the slurry has an
excesr .-. content of CaCO3.

River sand

The river sand scattered along the bank of Irra-
waddy river will be used as siliceous materials of
cement. Quality of the river sand is good and
stable for manufacturing portland cement.
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(5)

(6)

Iron ore

Tne iron ore will be procured from a regional
company in Pakokku. re203 content in the ore
--aries so much that special consideraticn is re-
quired to the quality control.

Gypsum

Gypsum will be procured from the Government sup-
plier (No.3 Mining Corporation). 503 content of
gypsum is ranging from about 31% to 43% which is
suitable in quality for cement manufacturing.
(Refer to Chapter 1IV.1)

I1.3.2 Qualitative specifications of process materials

(1)

(2)

(3)

Slurry

At present, the quality of slurry has been con-
trolled within the targetted values sco that for
the project the slurry is also expected to be good
in quality.

Clinker

The clinker to be produced in the project is
expected to have the quality of 1.25 - 1.35 litre
weight with free CaO of less than 1%.

Cement

The kind of cement to be produced in the project
is ordinary portland cement stipulated in the
British Standards (1958), which is the same in
quality as the cement presently prcduced in the

I-6
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Thayet plant. The products of good quality can be
produced with raw materials and through the pro-
cess of the project. {Refer to Chapter IV.2)

I.3.3 Qualitative specifications and supply of energy,

utilities and paper bag

(.)

(2)

(3)

(4)

Energy

Natural gas from the Pyaye gas station is suitable
in quality as fuel for clinker burning. Gas pres-
sume shows, however, somewhat large fluctuation

which may cause supply problems in future.
Water

Water for both drinking and industrial uses can be
taken from the Irrawaddy river. The present water
supply capacity seems sufficient for the project.

Electric power

Electric power for the project will be supplied by
Electricity Power Corporation (EPC). Sirce
electric power demand in the project is estimated
nearly the same as the present one, the existing
facilities of power supply are sufficient for the
project.

Paper bag

Paper bags are five plys at present, about 7% of
which are broken down during packing and loading
of cement. Bulk shipment of cement is recommended
to increase gradually in the future. (Refer to
Chapter 1V.3)

1-7
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1.3.4

I.3.5

I.3.6

I.4

I.4.1

I.4.2

Consumption of input materials

Consumption of such inputs into the project as raw ma-

terials, utilities and energy has been calculated and

summarized in Table 4-11, 4-12, 4-13 and 4-14 respec-

tively. (Refer to Chapter IV.4) .

Estimate of variable production cost

Based on the unit price given by CIC and the results
obtained in the study, variable production cost
exclusive of labor and maintenance cost has been
calculated to be 194.37 Kyats per ton of cement.
(Refer to Chapter 1IV.5)

Materials supply programme

Taking into account the increase of production by 200

tpd, the additional inventory of raw materials is con- ‘
sidered in the project to cover the consumption for 10

days. (Refer to Chapter IV.6)

Location and Site
Location and site

The location for the project has been sele.ted to be in
the existing Thayet plant. The reasons of selection
have been discussed from technical, economical and
social viewpoints. (Refer to Chapter V.1 and V.2)

Local conditions .

The natural and social conditions such as climate,
availability of electricity, water and fuel, manpower,
transportation, etc. have been discussed. For imple-
mentation of the project, there is no constraint in
local conditions. (Refer to Chapter V.3)

I-8
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1.4.3

I.S

I.5.1

I.5.3

Environment impact

The direct increase of employment opportunity by the
project is expected to be 50 persons. No great impact
on the regional population and improvement of infra-
structure may be expected. (Refer to Chapter V.4)

Project Engineering
Project layouts

Considering the basic principle of the project and the
investigation results on the existing plant, the pro-
ject layouts have been prepared. (Refer to Chapter
vI.l)

Scope of the project

Eramining various factors in detail, the most suitable
proress for the project has been selected, and scope of
the prcject has been decided for each process depart-
ment. (refer to Chapter VI.2)

Technology and equipment

Taking into account materials and inputs for the pro-
ject and the present conditions of the existing plant,
conceptional design of machinery and equipment has been
carried out and specifications of main equipment are
determined. 1In addition, the inves ient cost has been
calculated for civil engineering work, building, plant
machinery & equipment and auxiliary & service equipment
which is totalling to 53,121 thousand Kyats. As to the
scandards of machinery and equipment, foreign standards
internationally accepted may be used. (Refer to Chapter
VI.3)

1-9




ONOBA ENGINEERING AND CONSULIING Co., UID.

1.5.4

I.6

I.G.l

I.6.2

Alternative

A semi-dry 2-stage suspension preheater process with

less heat consumption has been studied as a possible

alternative plan from the technical point of view.

Conceptional design of machinery and equipment has been .
prepared. (Refer to Chapter VI.4)

Plant Organization and Overhead Cost
Administration of the plant

No modification of the present organizacion of the

plant is required for the project, because the increase

of employees is expected only 50 and the manufacturing

process is the same as the existing one.

For improvement of administration of the plant, recom-

mendation has been made on maintenance management,

process operation management and safety control. .
(Refer to Chapter VII.1)

Overhead cost
Varicus overhead costs have been discussed and only the

following is applied to the financial evaluation of the
project:

° Maintenance cost 11.2 Ks/t-cement

°© Royalty for raw materials 1 K/100 ft3-limestone

° Insurance ccst 0.25% of investment cost
for civil engineering works,
machinery & equipment .

° Goods & service tax 67.32 Ks/t-cement

° pistribution cost 44 Ks/t-cement

° pDepreciation & financial Refer to Chapter X

cost

(Refer to Chapter VIi.Z)
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1.7

I.8

Manpower

Manpower requirement for the project is discussed and
manpower allocating plan has been prepared. Total nos.
of employees will increase by 50 in the category of
technician only and the estimated cost of -manpower is
about 140 thousand Kyats per year. (Refer to Chapter
VIII.1l and VIII.2)

Implementation Schedule

Considering the results of discussion on various types
of contract, the equipment supply contract on CIF
basis, inclusive of supervisory services during con-
struction and commissioning, is most desirable for the
project. It is not necessary that foreign consultants
be hired for the project, because CIC has sufficient
experiences in the wet process kiln and Construction
Corporation (CC) that is considered to be assigned for
construction has also experiences in the similar field.
Tentative schedule of the project implementation is as
follows:

o preparation work from financing
arrangement to award of contract : 12 months
°o Design and supply of machinery &

equipment : 12 months

° Construction works H 9 months
° Trial runs & commissioning : 3 months
Total : 3 years

work schedule of the project has been prepared in bar
chart, and responsib lities and roles of CIC, equipment
suppliers and contractors have been discussed. (Refer
to Chapter IX)
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1.9 Financial Evaluation

1.9.1 Conditions and method of the project evaluation

The project evaluation has been carried out using the
COMFAR computer programme on the foliowing conditions:

(1)

(2)

(3)

(4)

Investment cost

Only the investment cost newly required for the
project is considered, disregarding the values of
the existing equipment commonly used in the pro-
ject with existing lines.

Variable production cost
Refer to Table 4-15.
Fixed prcluction cost

The factory overheads and administrative overheads
of the existing plant operation are not taken into
account, because these will remain the same, ir-
respective of whether the project is implemented
or not.

Source of finance
Foreign portion and local portion of the new in-
vestment are considered to be financed by the fol-

lowing currencies respectively.

° Foreign currency
interest rate :  2.5%/annum

grace period : 10 years
repayment : in 20 equal yearly install-
ments
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° Local currency
interest rate : 5%/annum
grace period : none
repayment : in 5 equal yearly installments

The total capital requirement for the project is sum-
marized as follows:
(Unit: thousand Kyats)

Foreign Local Total

portion portion
Fixed capital 32,205 21,341 53,546
Working capital 1,074 248 1,322
Total 33,279 21,589 54,868

As to the input data into the COMFAR programme such as
sales revenue, production cost, disbursement schedule
of the capital requirement, etc., refer to the attached
sheets. (Refer to Chapter X.1l)

I.9.2 Result of calculation

(1) Basic plan

As ma2thod for profitability analysis, Internal
Rate of Return (IRR), pay-back period and break-
even point have been adopted.

The -calculated results on the basic plan are as
follows:

IRR : 10.97%
Pay-back period : 7.1 years
Break-even point: 62.1% (ir 3rd year)
Judging from the above figures, the project can be

said financially viable.

I-13




ONODA ENGINEERING AND CONSULTING CO., LTD.

(2) Sensitivity analysis

Sensitivity analysis regarding IRR and break-even
point has been made on the following factors to
the basic plan.

° Production cost

° Investment cost

°© Sales price

°© Case of import tax free
(Refer to Chapter X.1l)

1.9.3 Examination of financial viability of the existing

I1.10

plant

Even if the project itself is financially viable, it is
meaningless unless the existing plant as a whole is
financially viable after completion of the project. To
examine this point, calculation has been carried out
based on the present financial status in case of the
project being not implemented. The result shows that
the project can so much improve profitability of the
existing plant. And also, financial analysis has been
carried out for the alternative case in which manu-
facturing process of cement is changed.

The study shows that the basic case is most profitable.
(Refer to Chapter X.2)

Economic Analysis
(1) Economic internal rate of return (EIRR)
Making the following price adjustment using con-

version factors given by CIC, EIRR of the project
has been calculated to be 12.97%.
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(2)

(3)

(4)

° Conversion factor on foreign exchange : 1.15
¢ Conversion factor on unskilled labor cost: 0.5
° Tax and duties imposed locally: To be omitted

The above value is higher than the cut-off rate of
EIRR which is estimated to be about 12% in Burma.

Thus the project is quite favorable from economic

point of view.

Absolute efficiency test

Taking 3rd year, the absolute efficiency test of
the project has been conducted and it is proved
that the project can pass the said test.

Net national value added

Calculation on the net national value added has
been carried out using the Social Discount Ratio
(SDR) of 6.5% which is given by CIC.

The obtained result shows the net national value
added of 69,461 thousand Kyats.

Import substitution effect

Assuming that cement price on CIF Burma basis is
USS40 per tonne of bagged cement, the study has
been made on the net saving amount in both cur-
rent price and present value being discounted at
10%.

The study shows that a ratio of the net present
value of the saving to a foreign loan is 2.5 and
the effect of the project on foreign currency
saving is great.
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(5) Other impact

The following economic benefit can be expected:

o promotion of IDWSSD Programme

° Increase of cement production

o Increase of employment opportunity ‘
o Effect extended to local industries

(Refer to Chapter XI)

I.11 Conclusion

As a result of above study and examination, the project
to set-up a mini-cement plant with a capacity of 200
tpd in the Thayet plant is proved to be feasible in
terms of technical and economic points. Also the pro-
ject is considered to be able to add a great benefit to
the national economy due to the high demand and low

productivity of cement of the existing cement plants. .
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CHAPTER II PROJECT BACKGROUND AND HISTORY
II1.1 Project Background
II.1.1 Introduction

. The Socialist Republic of the Union of Burma (Govern-
ment) is giving the highest priority to raising the
living standards of its people by improvement and
changes in economic and social sectors. In this re-
gards, a National Meeting on the strategy and detailed
planning for the International Drinking Water Supply
and Sanitation Decade (IDWSSD) was held in Rangoon in
the sponsorship of Construction Corporation (CC) in
January 1982. The objective of IDWSSD is to improve
the health of the people and thkeir living standards by
providing safe drinking water and sanitation to about
five million inhabitants of towns (including cities of

. Rangoon and Mandalay) and sixteen million inhabitants
of villages by 1990.

The additional population that will need to be served
during the Decade is two million in the urban areas and
thirteen million in the rural areas.

Since several concstraints were found to the implemen-
tation programme of IDWSSD, the Government desired to
remove these constraints by the technical assistance of
the United Nations Industrial Development Organization
(UNIDO) and the United Nations Development Programme
(UNDP). In May 1984, therefore, a project document
concerning the technical assistance in expediting
certain projects and studies was signed after several

‘ discussions by the Government and UNDP/UNIDO.
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A group of these, under the control of the Ministry of

No.l Industry is concerned with production units for

the supply of materials required for the IDWSSD pro-

gramme. They include plastic appliances extrusion

plants, plastic pellet manufacture, a welded steel pipe

plant and a mini-cement plant. The Project office vas

opened in 1984 at 31, Kaba Aye Pagoda Road, Rangoon and .
a proposal for Detailed Work Plan for the project "Fea-

sibility Studies in Support of IDWSSD (Project No. BUR/

80/015)" was prepared.

Three different industrial corporations, which co-
operate and co-ordinate with the Industrial Planning
Department (IPD) of the Ministry of No.l Industry, are
closely involved in carrying out the project outputs
and activities. These corporations are:

(1) Ceramic Industries Corporation (CIC) for a mini-

cement plant .
(2) Metal Industries Corporation for a welded steel

pipe plant
(3) Pharmaceutical Industries Corporation for plastic

appliances extrusion plants and small batch type

plastic pellets manufacturing plant

The IPD supports the Project Office in co-operation and
co-ordination with other Departments and Corporations
involved in implementation of the other projects under
the national IDWSSD Programme.

The four senior industrial investment project officers

are headed U Chit Wai who is a national project direc- ‘
tor from the IPD, and U Myint Swe has been appointed

and selected as a senior industrial investment project

officer for a mini-cement plant.
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Most of the data and information in this study were
mainly collected through U Myint Swe and U Chit Wai
during the field survey conducted by the consultant
from October 12th to November 2nd, 1987.

. I1.1.2 Historical development
As aforementioned, the Government is giving the top
priority to the ra‘sing of the living standards of the
population. Plans are being designed and implemented
to improve the economic and social situation of the
population with special consideration given to the
rural areas. »

Health is one of the important sub-sectors of the
social sector. Great efforts are being made to imple-
ment a countrywide public programme.

In this respect, safe drinking water supply and sanita-
tion are considered as pre-requisites to health.

. puring the First and Second Four-Year Plans, Water
Supply and Sanitation Works were carried out mainly by
using very limited local resources.

Starting from the Third Four-Year Plan, substantially
increased consideration was given to the activity and
sizeable foreign assistance had been secured in this
field. Equipment consisting of drilling rigs, pumps,
engines, casings and pipes worth approxirately thirty
million U.S.Dollars was received as grant aid. A twenty
million U.S.Dollars loan was obtained to cover the
foreign exchange component of Rangoon Water Supply
Project. Over two thousand villages were equipped with
deep tube wells providing safe drinking water.

‘ Though achievement of the Third Four-Year Plan has been

impressive, there is still a large part of the popula-

tion unserved with drinking water and without adequate

sanitation. It is proposed that approximately 13,500

major villages (from the total of 65,000 villages) be
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included in the programme for the period of the Fourth
and Fifth Four-Year Plans. By reaching this target,
drinking water and sanitation would be provided to 50%
of the country's population by 1990. This would mean
an increase in coverage by 250% in comparison with the
present situation.

In January 1980, the Research Policy Direction Board of
the Government had formed a National Committee to deal
with Water Resources and Utilization. After thoroughly
considering the strategy for the IDWSSD Programme, the
National Committee set up a Technical Committee for
IDWSSD to formulate the details of the proposed strate-
gy and draw up tactics for achieving the objective of
IDWSSD.

A National Meeting on the strategy and detailed plan-
niﬁg for IDWSSD was held in Rangoon in January 1982.
The Technical Committee for IDWSSD prepared a country
report which was submitted to the National Meeting.
The report described several constraints in the imple-
mentation of the IDWSSD Programme, which are greatly
hampered by the lack of drilling equipment, pumping
units (including prime movers, combustion engines and
electric motors), pipings (steel and plastic pipes and
accessories, such as joints, elbows, tees, valves and
taps) and cement.

According to studies carried out during from 1982 to
1984, to overcome these shortages and at the same time
{o reduce the requirement of foreign exchange by 50%
(from the estimated U.S.S$120 million to approximately
U.S.$60 million) the establishment of the following
units was proposed;
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(1) Under the Ministry of No.l Industry

(a) Four plastic appliances extrusion plants with
a capacity of 5 tpd each, conveniently
located in focal points of demand areas in
order to reduce the transportation cost.
(Estimated foreign exchange component is
worth U.S5.82 million).

(b) A welded steel pipe plant with a capacity of
S tpd of pipes of various sizes to be made
from locally produced steel. (Estimated
foreign exchange component is worth U.S.$5
million)

(c) Several mini-cement plants using appropriate
technology based on paddy husk and lime-
stones, of a combined capacity of more than
100 tpd, conveniently located in focal points
cf demand in order to reduce transportation
cost. (Estimated foreign exchange ccmponent
is worth U.S.510 million)

(2) Under the Ministry of No.2 Industry

(a) A factory to produce various sizes and types
of water pumps, air compressors, electric
motors, petrol and diesel engines and water
meters as well as necessary spare parts.
(Estimated foreign component is worth U.S.$10
million)

In order to obtain the required capital, the national
authorities concerned were obliged to submit to the
financing sources the comprehensive technical and
economic data on the identified projects. These are
several national institutions in charge of investment
preparation in the Covernment, and a number of invest-
ment projects based on their preparatory works have
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been implemented. However, the national consulting

organizations still require further strengthening in

the urgent and technically complex task to prepare

feasibility studies for the production units in sup-

port of the IDWSSD Programme. For this reason, UNDP

co-operation was requested by the Government under

mutual understanding that the feasibility studies will ‘
be subcontracted to professional consulting firms,

while the preparatory works will be carried out with

UNDP assistance.

After several discussions between the responsible
authorities of IPD and UNDP, the project document was
finalized and signed in the month of May, 1984 by the
Government and UNDP. A project director from IPD and
four project managers from three different Industries
Corporations were appointed and the Project Office was
established under the control of the Ministry of No.l

Industry. ‘

In November 1984, the data collecting mission on a
mini-cement plant from CIC went to Lashio Township and
the report was submitted in December 1984.

In February 1985, UNIDO Consultant, Dr. George R. Gouda

visited Burma and prepared Terms of Reference for prep-

aration of the feasibility study on several mini-cement

plants based on the paddy husk and limestone. However,

the Development Center for Ceramic and Clay Technology

under CIC produced the rice husk ash cement in its

laboratory and proved the disqualification of the said

cement, due to its poor quality, to utilize in the .
IDWSSD Programme.
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Accordingly the Tripartite Review Me=2ting among IPD,

UNDP and UNIDO, which was held at the IPD office on

November 20th 1985, recommended to delete the prepa-

ration of the feasibility study on the rice husk ash

cement and to include two feasibility studies for port-

land mini-cement plants with capacities of 100-200 tpd
. each, one coal fired and one gas-fired.

The Government, therefore, has requested UNDP/UNIDO to
examine the feasibility of installing a new 200 tpd
cement plant at the Thayet cement plant. According to
the Government request, UNIDO senior industrial De-
velopment Officer, Mr. Carl Rydeng finalized in March,
1987 the Terms of Reference for the preparation of the
said feasibility study on a mini-cement plant at
Thayet.

In October 1987, the contract was. awarded by UNIDO to

' Onoda Engineering and Consulting Co., Ltd., Japan to
prepare the said feasibility study on setting-up a gas-
fired rotary kiln production line of 200 tpd at the
existing Thayet cement plant. Onoda Engineering and
Consulting Co., Ltd. despatched its field survey mis-
sion to the project area in Burma from October 12th to
November 2nd 1987, to investigate the local conditions
and to collect data and information necessary for the
study.

The study in this report was carried out substantially
based on the data and iaformation collected during the
field survey.
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II.1.3 Project idea

The idea of this project is to set-up a mini-cement
plant unit at the existing Thayet cement plant by
installing a new 200 tpd gas-fired wet process rotary
kiln by using as much as possible equipment of the old
production line 1. The product is ordinary portland
cement which can be available for construction cf many
of components of the IDWSSD Programme such as pump
houses, small storage tanks, surface well lining,
household septic tanks, drainage facilities, etc.

II.2 Project Parameters
II.2.1 Raw materials

Raw materials are limestone, marl, clay, iron ore,
river sand and gypsum, all of which are available in
Burma. The plant location is fixed to be Thayetmyo,
Magwe Division and the quarry of limestone, marl and
clay near the plant has the resources enough to cover
the necessary quantities to be consumed at the rated
plant output during more than 60 years, except iron ore
and gypsum which are brought in the plant from Pakokku,
Hsidaw and Minbu in Burma.

11.2.2 Fuel

Natural gas is availiable in Burma and according to the

Terms of Reference, the fuel for the project is finally
selected to be natural gas which is used at present in

the Thayet plant.
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I1.2.3 Product

The final product is ordinary portland cement specified
by British Standards 12-1958.

I1.2.4 Plant capacity

The plant capacity is also decided to be 200 tpd that
is reasonable from technical and economical points of
view, taking into account the present market situation
and the operation conditions of the existing plant
eqguipment.

I1.2.5 Plant location

The plant location is selected to be Thayetmyo, Magwe
Division. ’

I11.2.6 Market

The market demand for cement is quite high, but the
present official exfactory price of cement is less than
the actual production cost. One of the reasons is
seemingly that extremely lower output against the rated
plant capacity, due to shortage of spare parts for
equipment, pushes up the production cost.
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II.3 Economic, Financial and Social Policies
I1.3.1 National development plan

The economic goals of the Burmese way to socialism are

to raise the standard of living and to reduce in-

equalities in the distribution of income. The means by .
which these goals are to be accomplished entail the

social development and the gradual transformation of

ownership to the State Sector.

For this purpose, the Burma Socialist Programme Party
has adopted a Twenty-Year Long Term Plan in which the
guidelines were laid down to double the national
standard of living by the end of the plan period (1974/
75 - 1993/94) and to transfer Burma to an agro-indus-
trialized country.

To attain these aims and objectives, the following ‘
policies have been put down:

(1) To set up production in agriculture, livestock and
fishery, and forestry sectors for export purposes

(2) To establish industries for manufacturing consumer
goods and substituting the imported items

(3) To produce minerals and to establish heavy indus-
tries '

(4) To provide more employment opportunities for
workers

(5) To train workers in many fields of industry

The following targets on the annual growth rate of .

Gross National Product (GNP) were set for the Five
Four-Year Plans.
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Table 2-1 Annual Average Growth Rate

(Unit: %)
Proposed Achieved
Second Four-Year Plan 4 5.1
(1974/75 - 1977/78)
Third Four-Year Plan 5 6.2
(1978/79 - 1981/82)
Fourth Four-Year ’lan 7 5.5
(1982/83 - 1985/86)
Fifth Four-Year Plan 6
(1986/87 - 1939/90)
Sixth Four-Year Plan 7.6
(1990/91 - 1993/94)
Average 5.9

Svurce: Guideline of Twenty-Year Long Term Plan

I1.3.2 Sectoral economic growth rate

The actual economic growth rate achieved by respective
sectors during the Fourth Four-Year Plan period is
shown in comparison with the predetermined targets as
follows:

Table 2-2 Sectorial Economic Growth Rate

_ (Unit: %)

Sectors Target [Achievement | Difference

- Production 7.4 5.7 -1.7
Agriculture 5.6 4.7 -0.9
Fishery &
Livestock 8.1 6.4 -1.7
Forest 4.9 4.1 -0.8
Mining 13.6 12.7 -0.9
Industry . 8.2 6.1 -2.1
Electricity 17.3 14.6 -2.7
Construction 5.4 5.4 0
- Services 5.8 5.8 0
- Trade 7.2 4.5 ~2.7
- Gross Domestic

Product 7.0 5.5 -1.5

Source: Fourth Four-Year Development Plan

As clearly shown in the above table, all sectors except
services department could not achieve the targetted
economic growth rate.
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II.3.3 Targets for export, import, consumption and investment
Targetted values in the last year of the Fifth Four-
Year Plan (1989/90) and average annual growth rates are

as shown below:

Table 2-3 Targets for Import, Export, Investment

Current price | Average growth
(million Kyat) | rate (%)

Value of exports 5,573 7.6

Value of imports 7,020 4.9

Value of consumption 61,270.9 5.0

Value of investment 10,448.9 1.4

Source: Fifth Four-Year Plan

I1.3.4 Economic indices
Several economic indices which will be of importance
for overall economic judgment of the project are

outlined below:

Table 2-4 GDP and per capita income

GDP at price Per Capita income
Fiscal constant Index Population
Year 1969/70 (1961/62) | (million) Kyat Index

(million Kyats) (1961/62)
1961/62 7,798 100 22.7 345 100
1969/70 9,976 127 27.8 382 110
1972/73 11,538 135 28.9 363 105
1973/74 10,812 . 138 29.5 361 104
1974/75 11,101 142 29.8 364 105
1975/76 11,562 148 30.5 375 108
1976/77 12,265 157 31.1 388 112
1977/78 12,996 166 31.9 408 118
1978/79 13,843 177 32.6 432 125
1979/80 14,562 186 33.3 445 128
1980/81 15,718 201 34.8 468 125
1981/82 16,716 214 34.8 488 141
1982/83 17,905 299 35.6 516 149
1983/84
1984/85
1985/86

Source: Report to Pyithu Hluttaw
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Table 2-5 Balance of Payment

(Unit: million Kyats)

Fiscal Receipt | Payment | Surplus (+) or
Year Deficit (-)
1978/79 4,859 4,655 +204
1979/80 | 6,180 5,577 +603

' 1980/81 ] 6,332 6,114 +218
1981/82 | 7,484 7,792 -308
1982/83 7,533 8,449 -916
1983/84
1984/85
1985/86

Source: Report to Pyithu Hluttaw

Table 2-6 Balance of Trade

(Unit: million Kyats)

Fiscal Exports | Imports | Surplus (+) or
Year Deficit (-)
1978/79 1,853 3,224 -1,371
1979/80 2,696 4,310 -1,614
1980/81 3,225 4,635 - -1,410
. 1981/82 3,453 5,611 -2,158
1982/83 3,036 6,314 -3,278
1983/84 3,420 5,197 -1,7717
1984/85 3,195 5,041 -1,846
1985/86 2,654 4,802 -2,148
1986/87 2,925 4,513 -1,588

Source: Report to Pyithu Hluttaw

Table 2-7 Foreign Exchange Reserves

{Unit: million Kyats)

End of F.Y. Gold Foreign Total
1978 67.2 802.4 869.6
1979 71.0 1,003.1 1,074.1
1980 74.8 1,601.7 1,676.5
1981 74.8 1,819.9 1,894.7
‘ 1982 74.8 1,511.7 1,586.5
1983 74.8 547.8 622.6
1984 74.8 799.3 874.1
1985 74.8 414.2 489.0
1986 74.8 355.5 430.3

Source: Report to Pyithu Hluttaw
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Table 2-8 Consumer Price Index in Rangoon

Year Annual Average | Yearly increasing
rate (%)

1978 100 (base) -

1979 106.08 6.08

1980 107.16 1.02

1981 107.46 0.28

1982 112.00 4.22 ‘

1983 118.29 5.62

1984 124.02 4.84

1985 132.47 6.81

1986 142.95 7.91
Average - 4.60

Source: Report to Pyithu Hluttaw

More information on the economic development in Burma
is shown in Appendix II “Implementation of four Four-
Year Plans.”

I1.4 Project Promotor
11.4.1 Name and address of promotor

(1) Name
Ceramic Industries Corporation (CIC)

(2) Ministry
Ministry of No.l Industry

(3) Address )
No.192, Kaba Aye Pagoda Road, Rangoon, Burma,
P.O. Box 338

(4) Cable
CERAMICS
(5) Telex

21500 and 21513 SETTMU BM

(6) Talephone
56073, 56074, 56077 and 56678
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I1.4.2 Duties and responsibilities of promotor

(1) Nos. of plants and projects under controlled
16 existing plants

{2) Duties and responsibilities

To fulfill the socialist economy by controlling
the planning and manufacturing of the state-owned
factories in the production of construction ma-
terials and consumer goods such as cement, bricks,
asbestos cement sheets and pipes, porcelainware,
marbles, tiles, glass hollow-wares, glazed and un-
glazed structural clay brocks, refractories and
sheet glass.

I1.4.3 Role of promotor in the project

. The CIC will be the executing agency of the project,
and the contract will be signed between the equipment
supplier and the CIC.

The CIC will call for tender from forei¢n suppliers for
supply of machinery, equipment, materials, supervisory
service and test operation. 'The civil work and erec-
tion of machinery and equipment wi'l be carried out by
Construction Corporation (CC) in Burma. The project
will be carried out and operated under responsibility
of the CIC through coordination with the Industrial
Planning Department (IPD) and other state agencies con-
cerned.

After the plant will be commissioned, the management of
the plant will be conducted under the CIC's supervi-

sion, inclusive of controlling sales quantities and
unit price of cement.
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There is no necessity in the project to provide any
engineering services for construction assistance from
foreign consulting firms, because the CIC has enough
experience and knowledge concerning the wet rotary kiln
process which is expected to adopt for the project.

I11.4.4 Financial possibilities

II.5

It is intended to obtain a fund loan from financial
institute(s) of any foreign country to finance the
foreign currency covering machinery, equipment, materi-
als and engineering for the plant, whereas the con-
struction and inland transportation costs will be
financed by the local currency by the Government.

Studies and Investigations already Performed
(1) Investigation on limestone quarry

(a) Title
Raw material supply for the cement mill
Thayetmyo from the limestone quarry Htone
Taung.

(b) Author
MINROH-Ingenieurgesellschaft fur die
Gewinnung und Verwertung von mineralischen
Rohstoffen mbH, West Germany, July 1985

(c) Conclusion
The limestone production capacity of the
qguarry can reach more than 410,000 T/Y with
three-shift operation 5 days per week for
limestone and marl, and two-shift operation 5
days per week for overburden, after comple-
tion of improvement of equipment and exploi-
tation method.
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The limestone reserves of the quarry exceeds
the consumption for 58 years with a rehabili-
tated cement plant capacity (700-800 tpd).

(2) Feasibility study on Thayetmyo cement factory

‘ (a) Title
Feasibility study on rehabilitation and
extension, Thayetmyo cement factory

(b) Author
Ceramic Industries Corporation, June 1985

(c) Conclusion

The most economical alternitive to rehabili-

tate and extend the Thayetmyo cement plant up

to 1,200 tpd capacity is to build a new 1,200

tpd dry process kiln line with raw material

' ' mixing bed and clinker silos. The production

of cement by this alternative plan is eco-

nomically viable in comparison to the

imported cement.

The following points should be especially

covered in the project:

- decision on clay component to be used in
final raw mix _

- modification and completion of crusher
equipment delivered to site

- study on exact needs for enlargement of
ropeway capacity

- decision on use of required land for new

‘ kiln line

- decision on power supply

- preparation of a new plant layout

- elaboration of a detailed project schedule
to minimize downtimes of the present pro-
duction lines
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(3)

Terms of Reference for feasibility study on rice
husk ash cement

(a)

(b)

(c)

Title
Terms of Reference for feasibility study for
several mini-cement plants in Burma

Author

Mr. George R. Gouda (UNIDO Consultant) and
Mr. Myint Swe (Senior Industrial Investment
Project Officer), March 1985

Conclusion

Kyaukse Township (Mandalay Div.), Pyinmana
Township (Mandalay Div.), Ngape Tbunship
(Magwe Div.) and Pataung Township (Pegu Div.)
have been preliminary selected to establish
four mini-cement plants, based on the availa-
bility of the raw materials to produce rice
husk ash cement, and utilization of limestone
and rice husk ash. These sites are in rural
areas to be developed, so the demand for
cement is high. Suggested capacity of each
plant is 10 tpd.

Final selection of site locations and plant
capacity is left to the consulting firm and
the smallest size available for vertical
shaft kiln. Building any cement plant in
Burma is adding a great benefit to the
national economy due to the high demand and
low production efficiency of the existing
plants.

The study report was prepared based on the
method to mix the buried lime and rice husk
ash, which seems most economical among three
different process.
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Note: After this study report was prepared,
it was proven by the laboratory test
that rice husk ash cement is inade-
quate in quality for the use of IDWSSD
Programme. Therefore, the recommenda-
tion to delete further study on rice

. husk ash cement was finally accepted
by IPD.

(4) Studies on mini-cement plant

There is no studies on a mini-cement plant carried
out in Burma except on the above mentioned rice
husk ash cement.

The following is a list of the recently issued
references available for the study on 2 mini-
cement plant.

. (a) New cement process-fluidized bed clinker
burning process, reported on Japan Consulting
Institute (JCI) news, September 1986

(b) Development of fluidized bed clinker burning
process (in Japanese), reported by K. Sutoh
at the conference of Japanese cement manu-
facturers, June 1987.

(c) The vertical shaft kiln, prepared by M.B.K.
Warrier, Cement Industry, 1983

(d) Semen Kupang, a modern shaft kiln cement
. works in the island of Timor/Indonesia,
prepared by E.G. Loesche and C. Frommelt,
Zement-Kalk-Gips No.12, 1984
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(e)

Vertical shaft cement kiln (in Japanese),
prepared by S. Mizutani, October 1987

The conclusions in the above-mentioned reports are

outlined below.

(a)

The fluidized bed clinker burning (FCB) pro-
cess requires to establish the technology on
countermeasures to coating troubles inside a
shaft kiln and control method of particle
size distribution of product which takes a
role as fluidizing media, and to develop a
cooler with high efficiency for producing
high quality cement. For the purpose, a
pilot plant with a capacity of 50 tpd was
constructed and has been tested for about 18
months. The test results show that:

- Size distribution control of seed clinker
is absolutely required for stable operation

- Feed amount control of seed clinker is also
severely required.

- Automatic control equipment is also neces-
sary to operate the plant stable.

- Quality of cement produced by the plant is
quite good same as ones by a rotary kiln.

- There are several problems, especially
coating trouble inside a cooler, to be
improved for continuous stable operation of
the plant with a practical production ca-
pacity.

For these reasons, no full-scale plant using
FCB process has been yet constructed.
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(b)

There are about 3,560 cement kilns of
vertical shaft type in the world at present.
Quality of cement produced by a vertical
shaft kiln is commonly inferior to that pro-
duced by a rotary kiln, and cement by shaft
kiln can be generally said to be not avail-
able to building construction. One of the
reasons of inferior quality of the produced
cement by a shaft kiln is that some parts of
clinker have a high level free lime due to
the operation to avoid overburning of clinker
which causes coating troubles inside a shaft
kiln. Of course, a vertical shaft kiln has
the following advantages over a rotary kiln.

- Less cost

- Less space requirement

- Less power consumption

- Higher specific output per unit of volume

- Longer brick life

- More flexible operation

- More suitable for capacities less than 200
tpd

Being simpler, lighter and occupying less
space, the vertical shaft kiln is ideal for
mini-cement plants.

However, it is also required to develop the
clinker burning system which can solve both
troubles of overburning and high free-lime.
From practical and technical points of view,
production of cement employing a vertical
shaft kiln seems to be unsuited for the time
being for a mini-cement plant for the IDWSSD
programme.

I11-21




ONODA ENGIMEERING AND CONSULTING CO., UTD.

CHAPTER III MARKET AND PLANT CAPACITY

II1.1 Present Situation of Cement Industry

III.1l.1 Location and outline of the cement plants

Presently there are three cement plants in Burma,
namely, Thayetmyo plant, Kyangin plant and Pa-an plant.
These cement plants are managed by Ceramic Industries
Corporation (CIC) which is under the authority of the
Ministry of No.l Industry.

The location of each cement plant is shown in Fig. 5-1
(Map of Burma).

(1)

Thayetmyo plant

Thayetmyo plant is located on the west bank of the
Irrawaddy River, 355 km north of Rangoon, and has
three production lines.

(a) No.l kiln line

No.l kiln line was established in 1935 by
Burmese private cement company and national-
ized in 1954. This line having the produc-
tion capacity of 200 t/d in wet process was
supplied by F.L. Smidth & Co. (Denmark).

The operation of this line started in 1937,
however, was forced to stop its operation in
November 1983 due to worn out and non-avail-
ability of necessary spare parts.
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(2)

(L)

(c)

No.2 kiln line

This line was constructed by D.I.A. Invest-
ment Export (German Democratic Republic) in
1962 and started its operation in August,
1962. The rated production capacity is 400
t/d in wet process.

No.3 kiln line

This line was constructed in 1969 by Kawasaki
Heavy Industries (Japan) and the rated ca-
pacity is 400 t/d in wet process.

Kyangin plant

Because the cement production in Thayetmyo plant
could not meet the national demand, in spite of
the above extensions, the new cement plant
(Kyangin plant) was established.

This plant has now four production lines.

(a)

(b)

No.l and No.2 kiln lines

These two production lines were established
by Kawasaki HeaQy Industries (Japan) in 1976.
The total capacity is 800 t/d (400 t/d x 2)
in wet process.

No.3 and No.4 kiln lines
These two lines were also constructed by
Kawasaki Heavy Industries (Japan), and put

into operation in 1985. The total capacity
is 800 t/d (400 t/d x 2) in wet process.
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(3) Pa-an plant

Pa-an plant located on the west bank of Salween

River was constructed by Five Cail Babcock

(France) with a capacity of 800 t/d in dry pro-
. cess. Operation was commenced in June, 1986.

General description of each cement plant is made in
Table 3-1 (Cement Plants in Burma).

Table 3-1 Cement Plants in Burma

Capacity Start
Plent Name | Kiln Process | of Name of Supplier
No. *2 Oper-
t/d t/year ation
*]
1 200 60,000 1937 | F.L. Smidth & Co.
(Denmark)
Thayetmyo 2 400 120,000 Vet 1962 | D.I.A. Invest Export
(German Democratic
Republic)
® 3 %00 | 120,000 1969 | Kawasaki Heavy Indus—

tries (Japan)

(Total) | (1,000) | (300,000)

1 400 120,000 1976

2 400 120,000 1976 Kawasaki Heavy
Kyangin Vet Industries

3 400 120,000 1085 (Japan)

4 400 120,000 -} 1985

(Total) | (1,600) { (480,000)

Pa-an 1 800 240,000 Dry 1986 Five Cail Babcock

LS.P) (France)
Total 3,400 1,020,000
Source: CIC

Note: 1) No.l kiln of Thayetmyo plant stopped its operation
in November 1983.
2) The annual capacity of the plant was calculated on
the b-. .~ ¢f 300 working days per year.
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I1II1.2 Demand and Supply of Cement
III.2.]1 Present situation of cement production and consumption

There are now 3 cement plants of which respective
nominal rated capacity is 240,000 t/y (Thayetmyo),

480,000 t/y (<yangin) and 240,000 t/y (Pa-an), and the .
total production capacity reached to 960,000 t/y in
1986.

(1) Production/Import/Export/Consumption of Cement

Table 3-2 and Fig. 3-1 shows respectively actual
results of production, import, export and local
consumption of cement for the last 27 years.

According to the Table 3-2, shortage of cement war
covered by import till 1963,.however *he import of
ceaent has stopped after the completion of No.2 ‘
kiln line (120,000 t/y) of Thayetmyo plant in 1952.

puring F.Y. 1976/77 to 1983/84 and in F.Y.1986/87,
some portion of cement was exported to earn the
foreign exchange for procuring spare parts for the
existing cement plants.

From F.Y. 1985/86, the cement production increased
rapidly due to the completion of Kyangin extension
project in 1985 and the completion of Pa-an plant
in 1986.
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Table 3-2 Cement

Production and Cement Consumption

Consump- | Yearly
Fiscal | Production Import Export tion growth
Year rate
{(tons) (tons) (tons) (tons) (%)
1960-61 40,500 99,000 139,500 -
61-62 32,800 128,000 160,800 15.3
62-63 120,100 38,000 158,100 [(-) 1.7
63-64 115,800 115,800 |(-) 26.8
64-65 137,800 137,800 19.0
65-66 141,000 141,000 2.3
66-67 145,700 145,700 3.3
67-68 158,200 158,200 8.6
68-69 180,000 180,000 13.8
69-70 164,200 164,200 |[(-) 8.8
1970-71 171,900 171,900 4.7
71-72 172,400 172,400 0.3
72-73 220,100 220,100 27.6
73-74 50,060 *1 50,060 -
74-75 202,040 202,040 |[(-) 8.2
75-76 197,760 197,760 [(-) 2.1
76-77 255,320 50,320 205,000 3.7
77-78 272,980 97,650 175,330 |(-) 14.5
78-79 274,039 109,702 164,337 ((-) 6.3
79-80 387,824 122,060 265,754 61.7
1980-81 376,892 71,745 305,147 14.8
81-82 308,663 100,272 208,391 |[(-) 31.7
82-83 335,363 41,590 293,773 41.0
83-84 323,890 39,974 283,916 |(-) 3.4
84-85 299,374 299,374 5.4
85-86 434,591 434,591 45.2
86-87 451,522 46,140 405,382 |(-) 6.7
Source: CIC
Note 1) Production in fiscal year 1973/74 shows 6 months

results due to change of fiscal year.
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Fig. 3-1 Cement Production in Burma
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(2) Production performance of cement plants

Production performance of each cement plant for

the last 10 years is summarized in Table 3-3.

According to the table, the maximum productivity

is expected about 70% of the rated production
. capacity under the current conditions.

Table 3-3 Cement Production Performance

(Unit: t/y)
Thayet Kyangin Pa-an Total

Fiscal Productivity

Year
Cap. Prod. Cap. | Prod. Cap. | Prod. Cag- Prod. | (8)/(A) (%)
(A (s)

1977-78 | 300,000 | 135,706 | 240,000 | 137,274 540,000 | 272,980 50.6
78-79 | 300,000 | 102,061 | 240,000 | 171,978 540,000 | 274,039 50.7
79-80 | 300,000 | 195,855 | 240,000 | 191,969 540,000 | 387,824 71.8

. 80-81 | 300,000 | 205,115 | 240,000 | 171,777 540,000 | 376,892 69.8
81-82 | 300,000 | 146,865 | 240,000 | 161,798 540,000 | 308,663 57.2
82-83 | 300,000 | 180,108 | 240,000 | 155,255 S40,000 | 335,363 62.1
T
83-84 | 240,000 | 182,205 | 240,000 | 141,685 480,000 | 323,890 67.5
84-85 | 240,000 | 180,120 | 240,000 | 119,254 480,000 | 299,374 62.4
2
85-86 | 240,000 | 147,483 | 480,000 | 287,108 . 720,000 | 434,591 60.4
3
86-87 | 240,000 | 113,895 | 480,000 | 286,395 | 240,000 | $1,232 | 960,000 | 451,522 47.0

Source: CIC

Note 1) No.l kiln (200 t/d) stopped its operation in November 1983.

. 2) Kyangin extension (400 t/d x 2) completed in September 1985.
3) Pa-an kiln (800 t/d) completed in June 1986.
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(3)

Cement demand and supply position

As a governmental procedure, all the cement
produced is alloted through CIC to the respeciive
ministries in accordance with their requirements.
(The cement to be consumed by private sectors is
alloted to the Ministry of Trade.)

Table 3-4 shows the total cement demand required
by various ministries and supply position for the
last 20 years.

According to Table 3-4, the cement supply was far
below the total requirements (except F.Y. 1967/
68) .

The detail of minsitry-wise cement demand and
supply for the last 9 years is shown in Table
3-5.
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Table 3-4 Cement Demand From Various Department

{(Unit: thousand tons)

Demand Supply from Deficit (-)/
from various the Local Cerent Surplus (+)
Department Plants
1965-66 175 141 (-) 34
. 1966-67 191 146 (-) 45
1967-68 152 158 (+) 6
1968-69 202 180 (-) 22
1969-7¢C 221 164 (-) 57
1970-71 245 172 (-) 73
1871-72 307 172 (-) 135
1972-73 340 220 (-) 120
1973-74 377 *]1 50 (-) 327
1974-75 416 202' (-) 214
‘ 1975-76 459 198 (-) 261
1976-77 505 205 (-) 300
1977-78 230 175 (-) 55
1978-79 239 164 (=) 175
1979-80 320 266 (=) 54
1980-81 384 305 (<) 79
1981-82 409 208 (-) 201
1982-83 593 294 (-) 299
1983-84 786 284 (-) 502
1984-85 815 299 (-) 516
‘ 1985-86 949 435 (-) 514

Source: CIC

Note 1) Production in F.Y. 1973/74 shows 6 months results due to
change of fiscal year.
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Table 3-5 Ministry-wise Cement NDemand and Supply (1/2)

(Unit: ton)
1977-78 1978-79 1979-80 1980--R1 1981~82
Sr. Name of Ministries
No. Demand | Supply | Demand | Supply | Demand | Supply | Demand | Supply | Demand | Supply
1 Ministry of Construction 80,000 | 49,892 | 88,000 | 53,161 | 95,000 | 74,116 | 92,947 | 67,861 | 95,300 | 56,926
2 Ministry of Trade 70,000 ) 51,135 70,000 17,317 | 50,000 | 37,852 | 88,735 | 45,084 | 54,902 | 23,571
3 Ministry of Defence 22,9001 10,994 | 22,100 | 12,460 | 21,900 | 31,732 | 22,500 } 29,223 | 16,000 17,182
4 Mineitry of Agriculture and 16,705 | 11,354 | 13,486 [ 15,177 | 84,302 | 28,880 | 64,488 | 39,372 | 99,508 | 27,085
Forest
) Ministry of Transport and 7,850 1,452 4,696 | 3,431 | 5,202} 4,663 | 5,976 | 4,426 5,510} 2,991
Communication
6 Ministry of No.l Industry 9,693 10,566 ) 12,802 | 8,692 | 20,777 ) 15,967 | 23,322 | 24,533 | 26,665 | 19,400
7 Ministry of No.2 Industry 13,200 | 13,283 | 21,260 | 20,430 | 57,970 | 38,931 | 70,870 | 53,222 | 77,780 | 37,347
8 Ministry of Mines 1,331 388 | 1,393 4841 2,115 1,583 2,801 | 3,037 | 4,3%8 ] 2,214
9 Ministry of Homs & Religious 8,762 | 6,727 | 6,188 1,867 {12,661 | 2,994 | 12,855 14,327 26,968 | 8,911
Affairs .
10 Ministry of Education - - - - - - -] 2,794 -] 4,256
11 Minsitry of Co-Operatives -1 9,396 - 711 80 987 -| 1,770} 1,200 626
12 Ministry of Information - - - - - - 43 72 37 34
13 Ministry of Culture - - - - - - - 40 - 14
14 Ministry of Planning and - - - - - - - - - -
Finance
15 Ministry of Social Welfare - - - - - - - - 10 3
16 Ministry of Labour - - - - - - - - - -
17 Ministry of Health - - - - - - 75 427 486 972
18 Welfare and Development -110,188 -1 30,632 -~ | 28,085 -|18,9%8 -| 4,809
Total 30,441 175,378 239,928 [164, 332 320,007 os.no‘liia.elz Fos.las roaizl F‘o‘s.a‘a‘ﬁ
Source: CIC

|
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Table 3-5 Ministry-wise Cement Demand and Supply (2/2)
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(Unit: ton)
1982-83 1983-84 1984-8% 1985-86

Sr. Name of Ministries
No. Demand | Supply | Demand | Supply | Demand | Supply | Demand | Supply
1 Ministry of Construction 147,900 109,159 | 190,000 | 117,584 | 159,000 | 86,159 | 145,386 | 121,242
2 Ministry of Trade 63,862 | 15,278} 131,958 6,734 | 139,728 9,710 | 163,028 | 27,713
3 Ministry of Defence 29,650 | 27,234 | 30,580 | 23,284 | 30,830 21,8461 30,197 | 25,178
4 Ministry of Agriculture and Forest 79,901 41,901 82,806 | 36,815 ]| 64,905 | 36,177 63,950 | 57,233
S Ministry of Transport and Communica- 6,160 3,671 8,555 2,351 13,485 3,102 11,314 4,782

tion

6 Ministry of No.l Industry 29,654 9,672 | 21,916 6,416 | 34,132 9,472 | 59,737 | 20,995
7 Ministry of No.2 Industry 82,771 $1,091 | 96,609 | 50,426 87,985 | 40,155 49,040 | 32,740
8 Ministry of Mines 7,110 3,229 6,154 2,296 6,225 4,248 5,241 3,478
9 Ministry of State & Religious Affairs | 34,747 8,505 | 33,567 3,331 | 40,440 3,367 | 25,486 4,020
10 Ministry of Education 74,261 2,454 | 67,861 5,951 | 80,380 3,668 | 18,6723 2,887
11 Minsitry of Co-Operatives 16,224 2,803 17,350 1,638 | 42,500 2,135 | 44,049 7,067
12 Ministry of Information 1,010 125 1,272 96 831 40 319 71
13 Ministry of Culture 69 41 99 25 151 12 112 St
14 Ministry of Planning and Finance 4,218 1,901 4,612 354 1,770 187 1,585 240
15 Ministry of Social Welfare 92 18 36 24 40 10 26 21
16 Ministry of Labour 140 43 45 20 91 - 152 25
17 Ministry of Health 3,159 1,106 3,106 383 8,248 779 | 181,584 2,275
18 Ministry of Livestock and Fisheries - - 8,295 4,396 11,724 2,735 10,206 5,142
19 Ministry of Energy - - - - - - 27,566 | 19,560
20 Others 64,7701 42,691 | 80,283 | 61,746 | 92,805 | 7%,575|111,035| 99,871
Total 645,695 | 320,922 | 785,104 | 323,890 | 815,267 | 299,374 | 948,686 | 434,591

Source:

CIC
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I1I1.2.2 Future forecast of cement demand and supply

(1) Future forecast of cement demand

As explained in Chapter 1II.2.1 (3), the cement

production and supply is controlled by CIC.

According to the data from CIC, the cement demand ‘
by respective ministry and the potential demand

are summarized in Table 3-6 of which details are

shown in Table 3.7.

Table 3-6 Demand Forecast
(Unit: t/y)

Fiscal Demand Potential Total
Year Forecast by Demand Estimated
Ministry Forecast Demand

1987-88 788,456 118,268 906,724
1988-89 828,106 124,215 952,321
1989-90 832,706 124,905 957,611
1990-91 847,376 127,106 974,482

Source: CIC

Considering many planned projects described below
and extremely high selling price in the unofficial
market etc., CIC considers approximately 15% of
demand forecasted by ministries as potential
demand.

Proposed major development projects and large con- ‘
struction sites are as follows: ‘

(a) Kinda dam project (Upper Burma)
(b) Rangoon airport extension project
(c) Rangoon Mandalay highway construction project
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(d)
(e)
(£f)
(9)
(h)
(i)
(3)
(k)

Dockyard project (Thilawa)

Container yard construction at Rangoon Jetty
Prome-Rangoon highway project

Bassein-Manywa highway project

Sedawggi dam project (Mandalay Div.)

Nawin dam project (Near Prome)

Irrawaddy river crossing bridge project

Industrial training center (Upper Burma)
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Table 3-7 Forecast of Ministry-wise Cement Demand

(Unit: ton)

No. Name of Ministries 1986-87 1987-88 1988-89 1989-90 1990-91
1 | Ministry of Defence 29,200 29,200 29,200 29,200 29,200
2 Ministry of Constructicn 130,000 130,000 130,000 130,000 130,000
3 Minsitry of Agriculture and Forests 98, 500 99,000 99,000 99,200 99, 500
4 Ministry of No.2 Industry 53,984 50,400 77,130 69,630 76,000
5 Ministry of Power & Energy 27,560 27,560 27,560 27,560 27,560
6 Ministry of Transport and Communica- 11,320 11,320 11,320 11,320 11,320

tion '
7 Ministry of No.l Industry 88,595 52,800 88,595 88,595 88,595
8 Ministry of Livestock and Fisheries 11,570 11,570 11,570 11,870 11,570
9 Ministry of Mines 5,240 5,240 5,240 5,240 5,240

10 Ministry of State & Religious Affairs 26,000 26,000 26,000 26,000 26,000

11 Ministry of Education 18,670 18,670 18,670 18,670 18,670

12 Minsitry of Co-Operatives 48,000 51,200 55,020 57,020 60,020

13 Ministry of Trade 80,000 90,000 100,000 110,000 120,000

14 Ministry of Health 12,000 12,000 12,600 12,000 12,000

15 Ministry of Information 320 320 320 320 320

16 Ministry of Culture 120 120 120 120 120

17 Ministry of Planning & Finance 1,585 1,585 1,585 1,585 1,585

18 Ministry of Social Affairs 26 26 26 26 26

19 Ministry of Labour 150 150 150 150 150

20 Welfare, Development & Others 127,500 171,295 134,600 134,500 129,500

Total 770,340 788,456 828,106 832,706 847,376

21 Potential Demand (15%2) 115,551 118,268 124,218 124,905 127,106

Grand Total 885,891 906,724 952,321 957,611 974,482
Source: CIC
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(2)

Future prospect of cement supply

Supply of cement from the existing 3 cement plants
is forecasted as per Table 3-8 hereunder.
table, short supply of cement is expected to be
still continued even though Kyangin expansion pro-
ject and the new plant in Pa-an have been completed.

From the

Table 3-8 Forecast of Cement Demand and Supply
(Unit: ton)
Estimated Supply
Fiscal Estimated Estimated
Year Demand Thayet Kyangin Pa-an Total Deficit(-)
1987-88 906,700 | 120,000 | 335,000 | 144,000 | 600,000 |[(-) 306,700
1988-89 952,300 | 120,000 { 336,000 | 168,000 | 624,000 |(-) 328,300
1989-90 957,600 | 120,000 | 336,000 | 168,000 | 624,000 |(-) 333,600
1990-91 974,500 | 120,000 | 336,000 | 168,000 | 624,000 {(-) 350,500
Source: CIC

Production rate is estimated as follows:-

Thayet : 400 t/d x 2 lines x 300 d/y x 50% = 120,000 t/y

Kyangin : 400 t/d x 4 lines x 300 d/y x 70% = 336,000 t/y

Pa-an : 800 t/d x 1 line x 300 d/y x 60% = 144,000 t/y (1987/88)
: 800 t/d x 1 line x 300 d/y x 70% = 168,000 t/y (1988 - )
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(3) Growth of volume of construction works
According to Table 3-5 (Ministry-wise Cement
Demand and Supply), the major quantity of cement
being consumed by the Ministry of Construction is
sharing about 30% of the total production of cement .
in Burma.
Table 3-9 shows the trend of volume of construc-
tion works for the last 6 years.
According to the table, the volume of construction
works of each sector is 88.1% for the state sec-
tor, 11% for the private sector and 0.9% for the
cooperation sector respectively in case of F.Y.
1985/86.
The average rate of growth is assumed approx-
imately 8.4% per year from the actual growth rate
for the last 6 years.
Table 3-9 Volume of Construction Works '
(Unit: thousand kyats)
Particulars 1980-81 | 1981-82 | 1982-83 | 1983-84 | 1984-85 | 1985-86
(A) State Sector (17,739) [19,190) (23,901) K25,127) [27,396) [(27,640)
1) Construction Works [(15,531) [(16,635) |(21,303) K22,194) K24,134) K23,916)
- Road and bridge 1,492 1,472 2,140 2,072 2,203 2,304
- Industrial building | 8,747 9,539 12,011 13,781 14,221 13,446
- Irrigation 2,556 3,133 3,503 3,148 3,407 3,376
- Electrical power 563 669 755 798 1,235 1,272
transmission
- Railtruck, jetty 540 559 587 571 530 1,033
- Mine development 210 144 101 118 159 78
- Others 1,423 1,119 2,206 1,706 2,379 2,407
2) Renovation (2,208) | (2,555) | (2,598) | (2,933) | (3,262) | (3,724)
- Road, bridge 1,634 1,967 2,065 2,352 2,442 2,541
- Building, others 574 588 533 581 820 1,183
(B) Co-operative Sector 90 125 222 278 350 294
(C) Private Sector 3,160 3,162 3,171 3,180 3,213 3,438
Total 20,989 | 22,477 | 27,294 | 28,585 | 30,959 |31,372
Source: Report to the Pyithu Hluctaw 1986/87
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From Table 3-2 (Cement Production and Cement Con-
sumption), Table 3-4 (Cement Demand from Various
Department) and Table 3-9 (Volume of Construction
Works), respective progress rate for the last 6
years is assumed as follows;

. (a) growth rate of cement production
: approx. 7.9% per year
(b) growth-rate of volume of construction works
: approx. 8.4% per year
(c) growth rate of demand from various department
: approx. 20% per year

If annual growth rate of 8% is applied for com-
putation of future demand, the future cement
demand and supply is assumed as shown in Table
3-10.

' As clearly shown in the table, the gap between
future demand and supply of cement is expected to
be continued.

Furthermore, judging from the Table 3-11 showing
cement consumption per capita in Asian countries,
the cement consumption per capita in Burma is very

low when compared to the other Asian countries.
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Table 3-10 Calculated Results of Cement Demand and Supply

Forecast of

Fiscal Cement Du.mand Production Forecast Surplus (+)/
Year with annuel Deficit (-)
growth rate Thayet | Kyangin | Pa-an Total
of 8%
1986-87 451,500 114,000 | 287,000 | 50,500 | 451,500 .
87-88 487,600 120,000 | 336,000 | 144,000 | 600,000 | (+) 112,400
88-89 526,700 120,000 | 336,000 | 168,000 | 624,000 [ (+) 97,400
89-90 568,800 120,000 | 336,000 | 168,000 | 624,000 | (+) 55,200
90-91 614,300 120,000 | 336,C00 | 168,000 | 624,000 | (+) 9,700
91-92 663,400 120,000 | 336,000 | 168,000 | 624,000 { (-) 39,400
92-93 716,500 120,000 } 336,000 ] 168,000 | 624,000 | (-) 92,500
93-94 773,800 120,000 | 336,000 | 18,200 | 624,000 | (-) 149,800
94-95 835,700 120,000 | 336,000 | 168,000 | 624,000 { (-) 211,700
95-96 902,600 120,000 § 336,000 | 168,000 ; 624,000 | (-) 278,600 ‘
96-97 974,800 120,000 | 336,000 | 168,000 | 624,000 | (-) 350,800

97-98 1,052,700 120,000 { 336,000 | 168,00C | 624,000 { (-) 428,700
98-99 1,137,000 120,000 | 336,000 } 168,000 | 624,000 | (-) 513,000
99-2000 1,227,900 120,000 | 336,000 | 168,000 | 624,000 | (-) 603,900
2000-01 1,326,100 120,000 | 336,000 | 168,000 | 624,000 | (-) 702,100
01-02 1,432,200 120,000 { 336,000 | 168,000 | 624,000 | (-) 808,200
02-03 1,546,800 120,000 | 336,000 | 168,000 | 624,000 § (-) 922,800
03-04 1,670,600 120,000 | 336,000 { 168,000 { 624,000 | (-) 1,046,600

04-05 1,804,200 120,000 | 336,000 | 168,000 | 624,000 | (-) 1,180,200

Note: This forecast is based on the case without new
installation of 200 t/d plant at Thayet.
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Table 3-11 Per Capita Cement Consumption in Asian Countries
(Unit: kg)
1963 64 | 65 | 66 | 67 | 68|69 | 70 | 71 |72 |73 {74 |75 |76 | 77 |78 |79 |80 | 81 82 |83 | 84
Thailand 30| 33[39 [ 49 ] 60| 66( 68] 73 [ 72| 74| 77 [ 74 [ 79| 90{ 107(116 | 137 | 138(133 [ 130 | 144( 161
Indonesia s| 6/ 7| 5| s e 8 10| 12 13/ 17| 20| 21| 21| 22( 26| 27| 36| 44 | 49| 54| 52
Malaysia 94| 98|92 | 74| 62| 70| 65| 66 | 103 | 117/130 {141 | 159 151| 160|180 | 203 | 227[237 | 316 | 302] 336
Singapore 203 1370 | 451 366(372 [426 | 504514 [541 [549 646] 557]544 [ 582 ] 587]682 915 [1,352[1,374
Philippines 40| aafs0 | s2]| 67| 75| 70|/ 66| 67| 73{ 71 | 66 | 83| 81| 73] 73| 77| 80| 72| 75| 85| 64
Hong Kong 283 | 328 (350 (285 | 167 | 163 190(221 [ 321 2891289 [301 | 272 [ 357] 445[512 | 473 [ 643650 [918 [ 604 [ 583
Taiwan 115 [ 120 [ra2 (149 [180 [ 231 252{252 [ 279 | 313354 [301 [ 405 | 496| 523[591 [ 662 752(684 | 590 | 584 [ 561
Korea a0 [ 4252 [ 65| 93| 111] 138|169 [ 190 | 174]215 [229 [ 243 | 250] 305[403 | 424 | 345[321 [ 313 [ aa2] 456
~ Japan 290 | 3190313 |361 | 401 | 447 477{528 | 544 | 616715 |639 | 547 572 608|689 [ 705] 704|659 | 584 | 591] 587
Nepal 4.2 [4.4[7.9 [8.7[3.4]6.1[ 6.6[8.7[7.6]7.818.9 [12.9[1n.1 121 - [ 8| of 10 10 23] 13| 12
India 20| 20[ 22 | 22| 22 22[ 25| 26| 27| 28! 26 | 24 | 26 29 29[ 32| 30| 30| 33| 31| 39| 30
Bangladesh | 2| 2| 2| 3| 4| 4| & (5| s| 8| 10] 10| 11| 12 14
Pakistan 19| 26|19 | 19| 19| 24| 24| 44| 40| 39| 53 | 59| 47! 43| 44| 55| s2| ss| 49| 57| 59| 60
Sri Lanka 26| 24| 25 | 29| 25| 34| 34| 31| 32| 31| 35 | 34 | 26| 27| 28| 40| 45| 65| 57 | 54 | 47| 43
Afghanistan 6| ol1|11| 8] s; 4| 6| 5| 4| 5| 4| 4] 7| 15| 15| 26 18] 19
Burma s8] 7| 51 6| 7| 17| 7] 6| 6| 7 7| s| e 171 1 7| 11| 8| 7| 6| 8| 8
Laos 15| 18] 17] 14! 16 21 14| 8| 9| 10 17| 17
Cambodia 33 | 42| 26| 24| 18] & ‘
Viet Nam 27| 2634 | 90| 75| 79| 69| 49| 63| 49| 42 | 2: 22 20 | 23| 26| . | 11| 13] 15
China T 12] 1522 [ 24| 26] 29| 34| 391 47| 53| 49 | 44 [ 54| 64| e8] 73| 78| 80| 80 | 107 | 105] 117
Brunei 120 | 186 208 |337 | 375 | 420, 474|450 | 465 | 484|397 |545 [ 798| 644] 726|490 | 310] 458]458 848| 723
Macao 31| 85100 [122 | 56| 46| 63| 70114 147]240 [155 | 100 113] 175|182 | 515 341]4s0 563 | 447

Source: CEMBUREAU
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II1.3 Marketing of Cement
I11.3.1 Price of cement

The retail and the ex-factory selling prices of cement

are determined and controlled by the government.

The present selling prices which are controlled by CIC .
are listed in Table 3-12.

Table 3-12 Selling Prices of Cement

(Unit: kyat/ton)

Ex-
Depot Ex-Factory | On-Barge On-Truck | Warehouse
Rangoon 336.60 475.00 488.00 509.00
Mandalay 336.60 484.00 497.00 516.00
Myede 336.60 413.00 458.30 ’
Note 1) Above prices are official selling price while

un-official prices are assumed approximately
five times of the official selling prices.

2) Ex-factory price was raised in 1982 from
278.75 ks/ton to 336.60 ks/ton.

3) Selling prices are gross of 25 percent of
goods and services taxes. (67.32 kyat/ton)

4) Most of the cement in Thayet are sold on the Q
basis of ex-warehouse sales.
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I111.3.2 Cement distribution

From the Thayet plant, the produced cement is trans-
ported in 50 kg-bags by barges to depots in Myede,
Mandalay and Rangoon. From there the cement is
distributed to other cities.

Local waterways being used to distribute the cement
from Thayet plant are under the control of the IWTC
(Inland Water Transport Corporation).

Table 3-13 shows the yearly distribution of cement from
Thayet plant to three depots for the last four years.

Table 3-13 Yearly Distribution of Cement (Thayet)
(Unit: ton)

Fiscal Year

1983-84 1984-85 1985-86 1986-87

Depot
Rangoon 60,733 66,841 38,276 9,700
% 33 37 26 9
Mandalay 56,656 56,399 63,089 53,860
$ 31 32 43 47
Myede 66,720 54,411 44,865 50,329
i 36 3l 3l 44
Total 184,103 177,651 146,230 113,889
% 100 100 100 100

Scurce: Data from Thayet plant

According tc the abcve table, the cement from Thayet
plant has been transported to three depots at almost
egual ratio till F.Y. 1985/86.

However, yearly distribution to Rangoon depot was
suddenly decreased in F.Y. 1985/86 due to the comple-
tion of Kyangin Extension Proiect in 1985 and start
of operation of Pa-an plant in 1986.
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Considering the change in these distribution situations
of bagged cement, the distribution ratio in F.Y. 1986/87,
namely approximately 10% for Rengoon, 50% for Mandalay
and 40% for Myede is expected to continue in future.

The Construction and Electrical Stores Trade Corpora-

tion (CESTEC) transports the cement from CIC's depots '
to the private customers and also to some governmental
departments.

CESTEC has their own stores, and sets up the retail
selling price.

Table 3-14 shows an exaﬁple of retail selling price in
Mandalay, Magwe and Sagaing Division.

Table 3-14 Retail Selling Price

Cities Retail Selling Price Py
Mandalay City (Mandalay Div.) 636.00 (Kyat/t)
Magwe City (Magwe Div.) 636.00
Chauk City (Magwe Div.) 636.00
Pakokku City (Magwe Div.) 636.00
Monywa City (Sagaing Div.) 1 698.00

Source: UNIDO, Rangoon

On the other hand, according to the financial state-

ments from CIC, the average selling and distribution

costs in F.Y. 1984/85 and F.Y. 1985/86 are 43.05 kyat/

ton and 43.6 kyat/ton respectively. .
From Table 3-13, distribution to Myede (very near from

the Thayet plant) is expected to increase, resulting in

decrease of the average selling and distribution cost.

However, 44 kyat/ton of the average selling and distri-

bution cost seems still a good estimste for calculation

of profitability for this study, because of a possibie
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future escalation in the average selling and distribu-
tion cost.

III.4 Production Programme and Sales Forecast
For study of production programme and sales forecast
for the new production line, the following have been

taken into consideration.

Construction period: 2 years
Start of operation : 1991

111.4.1 Production programme
Taking into account the production technology to be
adopted in the project and the present skill of
employees, the production programme is assumed as

follows:

Table 3-15 Production Programme

Year
‘“-~\\‘\\\\\\ 1 2 3-15
Production rate (%) 80 90 100
Operation days a year 300 300 300
Normal capacity (tpd) 200 - 200 200
Output per year (tpy) 48,000 54,000 60,000

111.4.2 Sales forecast
(1) Selling price
As explained in Chapter III.3 (Marketing of Cement),

the selling price of cement is regulated by the
government on a depotwise basis.
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Therefore, taking into ccnsideration the actual
results in F.Y. 1986/87, the distribution ratio to
different depots and the selling prices of bagged
cement have been assumed as follows:

Table 3-16 Selling Price

Depot Distribution rate Selling Price
(%) (Kyat/t)
Rangoon 10 509.00
Mandalay 50 516.00
Myede 40 458.30
Weighted
average - 492.22

(2) sSales revenue
Considering the production programme shown in

Table 3-15 and the selling price in Table 3-16,
sales revenue is calculated as follows;

Table 3-17 Sales Revenue

Year
1 2 3-15
Sales volume (tpy) 48,000 54,000 60,000
Unit selling price (K/t) 492.22 492.22 492.22
Sales revenue (10°ks) | 23,626 26,580 29,533
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I11.5 Plant Capacity
11I1.5.1 Determination of nominal plant capacity

In general, a normal plant capacity of a cement plant
should be determined considering various factors of
‘ reserves of raw materials, infrastructure, manu-
facturing process, construction cost, production cost,
market penetration of the output and so on.
The nominal plant capacity of this project, however,
has been already determined to be 200 tpd through
several investigations and studies carried out by IPD.

This nominal plant capacity is considered to be
reasonable for the following reasons.

(1) Market demand of cement extremely exceeds the
amount of supply, and the whole amount of cement
produced by a new kiln can be expected to bz

‘ sold easily.

(2) Since the Thayet plant is the northernmost cement
plant in the country, the project to set-up a new
kiln in the Thayet plant will contribute to solve
the cement shortage problems prospected in the
northern parts in future.

(3) Judging from the Consultant's proposed manufactur-
ing process, a mini-cement plant with several

hundred tonnes per day capacity is economical.

' (4) 1In order to minimize the whole investment costs,
it is most desirable to utilize as much as pos-

sible the existing equipment and facilities which
capacity is 200 tpd.
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(5) In case a new kiln capacity is set to be 200 tpd,
the existing facilities for cement transportation
are expected to be sufficient.

(6) In case of 200 tpd capacity, utilities supply
equipment are also usaktle as they are.

(7) As discussed in Chapter VI, the wet process kiln
is most desirable from technical and economical
viewpoints, because the No.2 and No.3 kilns are of
the same process, i.e. wet process.

The nominal plant capacity has been finally
determined to be 200 tpd, considering the above
mentioned conditions.

I111.5.2 Determination of normal plant capacity

Cement kilns should be operated continuously as long as
possible with least down-time in order to keep high
plant productivity and less heat consumption. It is,
however, impossible to continue the operation of a kiln
continuously all the year round without scheduled
ang/or accidental down-time, mainly due to kiln brick
maintenance and accident. Moreover, since there are
various types of machinery and equipment in a cement
plant, plant stoppage for maintenance of these ma-
chinery and equipment is required for the stable and
effective operation of the plant.

Taking into account these plant conditions and downtime
caused by supplv cut of utilities, working days of a
new kiln are set to be 300 days per year. A normal
plant capacity together with the other main department

is shown in below tables.
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Table 3-18 Capacity of Kiln

Kiln
No.l No.2 No.3 Total
Nominal capacity 60,000 120,000 120,000 300,000
" (t/y)
* *®
Normal capacity 60,000 60,000 60,000 180,000
(t/y)
Working day 300 300 300 -
(days/y)

Note 1) The reason why the figures are lower compared
to the nominal capacity is that major ma-
chines of the line are suffered from troubles
mainly caused by a lack of spare parts.

Table 3-19 Capacity of Major Equipment

' Equipment Nominal Capacity Normal Capacity
(t/h) (t/h)
Crusher 150 120
Ropeway 150 135
Raw mill 80 50
Kiln 41.7 25
Cement mill 61 43
’ Packer 150 130

Selection method and specifications of the major equip-
ment are described in Chaper IV Materials and Inputs.
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CHAPTER 1V MATERIALS AND INPUTS

IV.1 Qualitative Specification and Supply of Raw Materials
IV.1l.1 Limestone

Limestone quarry, named Htone Toung quarry, is located
about 3.6 km to southwest of the plant site, as shown in
Fig. 4-1.
The exploitable total reserves of the deposit have been
estimated two times in the past by foreign consultants.
According to these studies, the total reserves of lime-
stone are about 11-15 million tonnes.
This means that the life of this quarry after comple-

> tion of a mini-cement plant project is estimated to be
about 50 years which can be said sufficient for this
project. However, this quarry is suffering from a

. much-overburden problem which influences the quantity

and quality control in the plant.
The quality control standard values for mining are
specified as CaCO3 content is more than 80% and MgO
content is less than 4% respectively. Daily average
chemical analysis data for 1985 of the received lime-
stone in the plant storage hall are as shown in Table
4-1. )
Judging from the results of the table, it can be said
that even though there are two major problems, i.e.
overburden and delivery during the rainy season, the

quality variation is rather low and mining control has
been carried out quite well. Therefore, the present

‘ limestone quality will be good for a mini-cement plant
project.
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Fig. 4-1 Htone Toung limestone quarry
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Table 4-1 Chemical Analysis of Limestone in 1985
(Unit: wt% on dry basis)
Month L.0.1 SiO2 A1203 F0203 Ca0 MgO 803 Total Moisture
Jan. 37.80 8.02 3.30 1.22 47.90 1.28 0.20 99.32 1.55
Feb. 39.42 7.08 1,60 0.86 49.10 0.97 0.22 99.26 1.12
Mar. 39.22 7.03 1.57 0.74 49.82 0.77 0.24 99.49 0.79
Apr. 36.02 13.88 1.76 0.66 45.80 0.94 0.23 99.29 1.19
May 39.17 6.56 2.06 1.13 48.85 1.12 0.20 99.09 0.65
Jun. 40.92 3.62 1.42 0.54 52.30 .75 0.20 99,76 2.39
Jul. 42.94 1.50 0.40 0.36 53.80 0.42 0.09 99.51 4.14
Aug. 40.24 5.96 1.34 1.10 50.20 0.59 0.18 99.61 4.64
Sep. 42.04 1.09 0.28 0.32 54.10 0.44 0.2] 98.48 4,22
Oct. 41.85 1.88 0.86 0.22 53.00 0.64 0.3l 98.76 2.32
Nov. 42.11 2.38 0.14 0.78 52.70 1.06 0.26 99.43 1.60
Dec. 39.96 4.70 1.04 0.58 51.60 0.71 0.24 98.83 1.03
Ave. 41.15 5.31 1.31 2.71 50.76 0.8l 0.22 99.27 2.14
‘Max. .6;.90 13.88 3.30 1.22 54.10 1.28 0.31 - 4,64
Min 36.02 1.09 0.40 0.22 45.80 0.42 0.09 - 0.65
o 1.90 3.47 0.81 0.31 2.32 0.26 0.05 - 1.3#
Source: CIC
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IV.1.2 Marl

Marl is produced from the overburden zone overlaying

the main limestone bed. It is not a well-defined rock
type but consists of a mixture of the different rocks _
in variable proportions. .
Daily average chemical analysis data for 1985 of the
received marls are shown in Table 4-2.

According to the table, quality variation is rather

high. 1In addition, the moisture content increases to
about 8-9% in the rainy season.

In case of implementation of a mini-cement plant pro-
ject, the latter will cause jamming troubles at the

feed hopper and the inlet chute of the mill and their
fluctuation of slurry quality which has to be well
prevented.

Iv.1.3 Clay

Clay is extracted from the deposit at the foot of the
quarry hill along the ropeway some 1.5 km from the
plant site.

This material is used only in case the slurry has an
excessive CaCO3-content which has to be reduced with as
little material as possible.

IV.1;4 Siliceous material (river sand)

As siliceous material, river sand from the bank of

Irrawaddy river, is scooped and used. Daily average

chemical analysis data for 1985 of the siliceous ma-

terial are shown in Table 4-3. '
As shown in the table, the quality of the present river

sand is rather fluctuates especially in Sio2 content

which is the main component.




“

Table 4-2 Chemical Analysis of Marl in 1985 g
(Unit: wt% on dry basisj =
Month L.0O.1 SiO2 4\1203 l“ezo3 Ca0 MgO SO3 Total Moisture g
S
Jan. 25.77 30.38 9.11 2.73 30.40 1.32 0.14 99.79 3.12 =
S Feb. 21.88 34.86 11.35 3.29 26.80 1.52 0.14 99.84 3.20 g
Mar. 23.11 32.24 13.60 2.61 26.97 0.84 0.18 99.55 3.96 §
Apr. 21.97 33.00 11.04 4.00 27.80 1.27 0.38 99.46 2.10 ;
- May 20.38 36.84 10.49 5.87 24.30 1.51 0.53 99,92 2.21 E;
Jun. 26.48 25.04 11.85 2.23 32.20 1.14 0.97 99,91 8.97
S| . 23.10 34.27 10.94 3.64 25.80 1.17 0.42 99.34 9.22
u1 Aug. 22.38 30.00 15.20 4.96 25.40 0.98 0.40 99,32 9.51
Sep. 25.50 18.18 8.42 2.86 41.70 2.01 0.46 99.13 8.26
Oct. 24,71 25.54 8.32 3.04 36.10 1.51 0.36 99,58 5.59
Nov. 24.24 36.20 8.36 2.58 25.60 2.00 0.32 99,80 3.75
Dec. 32.03 19.36 3.52 4.4 34.20 1.35 0.20 99.82 2.24
Ave. 24.30 29.65 10.29 3.50 30.19 1.39 0.38 99,63 5.18
Max. 32.03 36.84 15.20 5.87 41.70 2.01 0.97 - 9.51
Min 20.38 18.18 3.52 2.23 24.30 0.84 0.14 - 2.10
o] 2.91 6.03 2.83 1.04 5.09 0.34 0.22 - 2.85

Source: CIC



Table 4-3 Chemical Analysis of Siliceous Macerial in 1985

(River Sand)

9-AX

(Unit: wtZ on dry basic)

Month i L.0.X 510, A1203 Fe,0, Ca0 MgO so3 Total Moisture
Jan. 2.11 73.18 16.21 3.87 2.58 1.39 0.05 99.93 0.30
Feb. 6.00 64.61 19.31 5.71 1.80 2.20 0.15 99.77 0.38
Mar. 0.83 83.16 6.55 5.75 1.90 0.70 0.05 98.94 0.13
Apr. 1.51 82.11 6.60 5.85 2.20 0.90 0.20 99.37 0.20
May 1.89 17.56 12.39 4.65 2.40 0.80 0.08 99.73 0.10
Jun. 2.98 79.20 9.64 2.20 4,20 0.78 0.10 99.10 0.32
Jul. 3.00 73.84 13.88 3.72 4.50 0.85 0.12 99.91 0.35
Aug. 2.98 79.52 9.64 2.20 4.20 0.78 0.20 99.52 0.40
Sep. 3.23 718.84 7.94 3.30 4.10 1.16 0.39 98.96 0.52
Oct. 3.05 £0. 54 7.96 3.04 3.80 1.01 0.35 99.76 0.10
Nov. 2.69 71.76 14.31 5.25 3.20 1,42 0.36 98.99 0.86
Dec. 1.54 84.22 8.20 1.44 3.30 1.03 0.14 99.87 0.4l
Ave 2.65 77.43 11.05 3.91 3.18 1.09 0.18 99.50 0.34
Max. 6.00 84.22 19.31 5.85 4.50 2.20 0.39 - 0.86
Min 0.83 64.61 6.55 1.44 1.80 0.70 0.08 - 0.10
o 1.25 5.34 3.94 - 1.47 0.94 0.40 0.12 - 0.19

Source: CIC
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IV.1.5 Iron ore (Hematite)

Iron ore (Hematite) as ferrous material is purchased
and brought by barge from a regional company, operating
in Pakokku located about 250 km to south of the plant
site as shown in Fig. 4-2.

' The quality of the delivery iron ore is described in
the plant operation standard document that specifies
Fe203 content not less than 75%.
Daily average chemical analysis data of the actually
received iron ore are shown in Tahie 4-4, which indi-
cates high quality variation in Fe203 content.
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Fig. 4-2 Locality map of raw material occurrences
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Table 4-4 Chemical Analysis of Ferrous Material in 1985

(Iron Ore)
(Unit: wt% on dry basis)

Month L.0.I SiO2 A].zo3 Fe203 Ca0 Mg0 SO3 Total Molsture
Jan. 10.19 14.58 7.67 64.13 2.20 0.78 0.10 99.65 1.39
Feb. 12.56 24.64 17.00 41.20 2.00 1.88 0.20 99.48 1.0/
Mar. 6.73 4.90 6.45 7.79 2.30 1.42 Nil 99.59 1.21
Apr. 8.00 18.00 10.50 60.74 1.80 0.68 0.10 99.86 1.09
May 3.24 38.64 12.97 36.43 1.40 0.78 0.14 99.60 1.62
Jun. 7.54 12.86 8.36 68.32 1.40 0.54 0.08 99.10 7.58
Jul. 5.71 4.46 1.00 84.00 1.00 0.56 0.04 96.77 6.81
Aug. 3.90 4.36 8.18 82.00 1.00 0.30 N L 99.74 6.95
Sep. 10.16 4.74 7.08 75.76 1.20 0.80 Nil 99.74 7.00
Oct. 9.23 11.38 7.96 65.60 3.66 1.75 0.33 99.85 1,43
Nov. 7.52 6.09 5.24 78.08 1.90 0.46 0.16 99.95 1.44
Dec. 8.00 23.28 9.16 57.60 1.20 0.68 0.13 99.97 1.0l
Ave 8.15 13.99 8.46 65.97 1.75 0.89 0.11 99.32 3.22
Max. 12.56 38.64 17.00 84.00 3.60 1.88 - - 7.58
Min 3.90 4.36 1.00 36.43 1.000 0.30 - - 1.0l

o 2.15 10.19 3.77 14,59 0.71 0.49 - - 2.75

~ Source: CIC
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IV.1.6 Gypsum

Gypsum is provided to the plant by barge from two sup-
pliers, one is the government supplier (No.3 Mining
Corporation) located at Hsi Paw about 150 km northeast
from Mandalay, another one is a regional company oper-
ating in Pakokku as shown in Fig. 4-2.

The property of Hsi Paw gypsum is massive, about 700 mm
long, with black streaks, while Pakokku gypsum consists
of thin slabs of fibrous gypsum.

The quality of the delive:ed gypsum is specified in the
plant operation standard document, that is; CaSO4.2H20
content must not be less than 80%, whereas the actual
quality data are shown in Table 4-5. These data indi-
cate that the quality of the received gypsum in the
plant tluctuates to a certain extent, and so it is
recommended to be careful of quality variation at the
cement mill feed system especially during the rainy
season.

IV-10
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Table 4-5 Chemical Analysis of Gypsum in 1985 EE

=

: (Unit: wt% on dry basis) g

Month |-Combined water | Insol. + Si.O2 A1203 1“0203 Ca0 SO3 Total Moisture =

=

Jan. 21.66 7.46 2.78 0.82 30.80 36.09 99.61 1.39 E

o

Feb. 21.40 9.20 1.33 0.51 30.50 35.92 98.86 1.07 §

[ ]

Mar. 21.32 6.55 1.02 0.34 30.60 39.04 98.87 0.41 2

Apr. 22.54 9.0l 0.81 0.69 30. 50 34.60 98.15 0.42 |
May 21.14 7.81 0.37 0.37 29.60 40,07 99.36 0.98
Jun. 22.70 11.24 0.55 0.81 29.80 34 30 99.40 5.70
Jul. 23.49 14.58 0.40 0.80 27.40 31.71 98.38 5.31
Aug. 19.13 10.77 0.40 0.58 25.30 43,19 99.37 4.71
Sep. 19.61 20.60 ) 2.74 1.58 27.40 26.35 98.18 2.89
Oct. 21.96 : 9.90 0.85 0.67 31.30 34,21 98.89 1.44
Nov. 20.04 9.12 0.49 0.51 30.80 37.38 98.34 1.37
Dec. 22.20 14.48 0.20 0.36 21.30 40.03 98,57 1.04
Ave. 21.43 10.89 1.00 0.67 28.78 36.07 98.84 2.23

Source: CIC
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IV.2 Qualitative Specification of Process Materials

IV.2.1 Slurry

There are three raw mills (No.lb, 2 and 3) in operation
and the raw material feeding is carried out by two
system, one is for limestone and another is for the
mixed material of marl, sand and iron ore.

The slurry is sampled from the slurry basin and
examined every two hours at the laboratory, then it is
sent to six silos and two slurry basins according to
the time schedule for homogenization of slurry, and is
fed to each kiln by slurry pumps.

The target value and the control range of the quality
of the final slurry for kiln feeding are set as follows.

. Water content : 40123%

. Fineness (Residue on 90u):. 10%2%

. CaCO3 (titration) : 76.0%0.2%
. Viscosity (FLS-rings) : 6.0%2.0 cim
. Hydraulic modulus (HM) : 2.05%0.05
. Silica modulus (SM) : 2.4%0.2

. Iron modulus (IM) : 1.8%0.4

For reference, chemical modulus are calculated by using
the average chemical analysis results of the present
slurry as follows:

Hydraulic modulus (HM) : 2.13
Silica modulus (SM) : 2.41
Iron modulus (IM) : 2.04

As shown in Table 4-6, all actual data have been con-
trolled within the target values, which proves that the
quality of raw mix has been controlled quite well at
present.
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Table 4-6 Chemical Analysis of Slurry in 1985 g

=

_(Unit: wt% on dry basis) §

Month L.0.1 sio, quo3 l-‘e203 Ca0 MgO SO3 Total Fineness | Moisture a

(90u) (2) =

Jan. | 35.06 14.21 3.94 2.13 42.65 - - 97.58 10.8 40.6 s

[ %]

Feb. | 34.97 14.76 3.0 1.78 | 42.66 - - 98.03 10.9 41.2 §

-

Mar. 34.95% 14.41 4.05 1.66 42.79 - - 97.85 11.5 41.0 ;:

Apr. 34.84 14.31 4.07 2.03 42.68 - - 97.92 10.7 41.0 s
May 35.11 14 68 4.19 1.69 42.84 1.15 0.35 99,99 10.6 41.0
Jun. 34.02 13.53 4.37 1.95 43.58 1.79 0.32 99,355 10.4 41.2
Jul. 34.17 13.21 4.35 2.02 43.73 1.58 0.24 99,29 10.2 4.4
Aug. 34.13 14.45 3.32 1.41 43.47 1.51 0.37 98.69 10.5 41.3
Sep. 34.41 14.74 3.42 1.91 42.90 - - 98.39 10.6 40.4
Oct. 35.09 14.10 3.51 2.08 42,53 - - 97.30 10.9 40.7
Nov. 34.80 14.48 4.07 2.30 42.63 - - 98.27 10.6 40.8
DGC. 3“.90 lanoo 4-35 2!32 a2l59 - - 98015 10'6 l‘llo
Ave. | 34.71 14.24 3.96 1.94 42.92 - - 97.76 10.7 41.0

]

Source: CIC
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IV.2.2 Clinker

The quality of clinker is governed by the quality
variation of the slurry and the burning condition
inside the kiln. Clinker to be produced is specified
as follows:

. Litre weight : 1.25 - 1.35
. Free CaO less than 1.0%
. Color of clinker : dark grey or black

The checking of clinker quality has been carried out
every two hours for each kiln.

Monthly average figures of chemical analysis on clinker
are as shown in Table 4-7, which show that the quality
of clinker in the Thayet plant is approximately stable
at present.

Iv.2.3 Additive

As additive material, the kiln dust has been mixed by
adding less than 1% in the cement mills.

At present, the kiln dust is disposed as waste material

from chimney because of the problem of dust transporta-
tion equipment due to a lack of spare parts.
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Table 4-7 Chemical Analysis of Clinker =

g

510, (%) A1,0, (1) | Fe,0, (%) Ca0 (1) | *2 HM M ™ Free Ca0 (3) |3

~ | Kiln |Kiln |Kiln |Kiln |RKiln |[Kiln |Kiln |Kiln ] Kiln [Kiln |[Kiln [Kiln |Kiln |Kiln |[Kiln |[Kiln ;
No.2 No.3 No.2 No.3 No.2 No.3 No.2 No.3 | No.2 No.3 | No.2 No.3 No.2 No.3 No.2 No.3 ;;

1982 21.93 ] 21.735 6.17 6.19 3.32 3.42 ] 65.20 | 65.16 2.08) 2.08] 2.31 2.26 1.86 1.81 - 0.07 Ei

1983 21.77121.72, 6.31 | 6.23 ) 3.41| 3.446€5.79165.93| 2.09| 2.10| 2.24) 2.25] 1.85| 1.81| 0.09| 0.04

S1-AI

1
1984 22.12122.08| 3.15)] 6.32} 2.87| 3.09]|65.52|65.45] 2.32 | 2.08) 3.67| 2.35]| l.10| 2.05} 0.0l | 0.04

1985 21.87 | 21.84| 5.77 | 5.79; 3.18( 3.10 65.57  65.39 | 2.13| 2.13| 2.44( 2.46( 1.81 | 1.87| 0.09| 0.05

3 3
1986 21.68)21.56 | 5.75| 5.80} 3.31]| 3.39)65.90]65.6C| 2.14 | 2.13] 2.39| 2.35| 1.74| 1.71 | 0.59]| 0.37

AveragegJ 21.87(21.79 | 5.43| 6.07 | 3.22 | 3.29 | 65.60 | 65.51 - - - - - - - -

Source: CIC
Note: *]  The figure seems to be made by a clerical error.
*2 : HM is increasing year by year.
*3 : Measuring method in the laboratory seems to have changed since 1986.
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IV.2.4 Cement

The standard values of the ordinary portland cement of
the Thayet cement plant consist of two categories; i.e.
the plant standard and the national standard based on
the British Standard 12, 1958.

Each standard value and daily average figures of
physical properties of cement of the plant are shown in
Table 4-8 and Table 4-9 respectively.

According to the tables, it can be said as a whole that
the cement quality has been controlled within the plant
standard, however, the standard deviation of the daily
average compressive strength (3 days and 7 days) indi-
cates a high value. The high standard deviation is
considered to be due to a high variation in Hydraulic
Modulus (H.M) of the raw mixture.

In addition, the cement temperature at the cement mill
outlet should be kept lower than 110°C in accordance
with the plant standard to prevent the false set of
packing cement. However, the actual cement temperature
at the outlet of the No.3 cement mill comes high very
often as mentioned in the attached assessment report of
the existing plant. Accordingly the No.3 cement mill
has to be operated intermittently with several hour's
running and two hour's stopping for cooling of cement
mill periodically. This fact clearly shows that the
plant is very serious in keeping the quality and
productivity of cement, so before starting a mini-
cement plant project, it is recommended to improve ef-
ficiency of the dust collector through which increased
cooling air can be introduced to the cement mill.

IV-16
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Table 4-8 Quality Standard of Cement
(Ordinary Portland Cement)

(As of October, 1987)

* National Plant
_Standard _Standard
Min Max Min Max
. Fineness
. Blaine (cm?/gr) 2,250 2.800 | 3,200
. Residue on 90y - 8 12
(%)
Chemical composition
. Lime saturation factor 0.66 1.02 0.90 0.95
. Hydraulic modulus (H.M) 2.00 2.10
. Siliceous modulus (S.M) 2.1 2.4
. Iron modulus (I.M) 0.66 1.8 2.1
. Insoluble residue (%) 1.5 1.5
" . Mgo (%) 4.0 4.0
. Sulfur trioxide (%) 3.0 2.5
. Loss of ignition 4
Compressive strength
. 3 days (1lb/in®) 2,200 2,200
. 7 days (1lb/in?) 3,400 3,400
. 28 days (lb/inz) - -
Setting time
initial (min.) 45 45
. . final (min.) 600 600
Soundness
. Expansion (mm) 10 5

Source: CIC

Note: National standard is equivalent to B.S 12. 1958
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Table 4-9 Physical Properties of Cement 5

(As of 1985) -

2 (Unit: wt®% on dry basis) F

Specific Lechate- Vicat (min.) Compressive Strength (1b/in”) Lime =

Month | Surface lier aturation H.M S.M =

2 Expansion | Initial Final 3 days 7 days 28 days Factor 3

(cm™/g) (mm) setting | setting E

Jan. 2,801 1 180 230 3,612 4,363 - 0.92 2.04 2.03 g

Feb. 2,801 0 170 230 3,757 4,624 - 0.94 2.13 2.10 §

]

Mar. 2,719 0 165 215 3,902 4,335 - 0.90 2.11 2.33 =

Apr. 2,774 2 160 210 3,466 4,478 - 0.92 2.14 2.45 =
May 2,801 1 160 210 3,035 4,046 - 0.87 2.00 2.26
Jur.. 2,719 2 165 210 3,033 3,757 - 0.90 2.10 2.32

!

Jul. 2,902 0 160 210 3,612 4,335 - 0.91 2.09 2.17
Aug. 2,824 0.5 160 210 3,612 4,479 - 0.91 2.14 2.50
Sep. 2,801 0.5 160 210 3,179 4,191 - 0.92 2.08 2.39
Oct. 2,824 | 155 205 3,468 4,191 - 0.92 2.12 2.30
Nov. 2,852 0 155 205 3,179 4,046 - 0.93 2.11 2,08
Dec. 2,902 1 165 205 3,251 4,841 - 0.90 2.09 2.27
Ave. 2,810 0.75 163 213 3,426 4,307 - 0.91 2.09 2.27
Max. 2,902 - 180 <30 3,902 4,841 - 0.94 2.14 2.50
Min 2,719 - 155 205 3,035 3,757 - 0.87 2.00 2.03
o 56 - 7 8 274 276 = 0.02 0.04 0.14

Source: CIC
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IV.3 Qualitative Specification and Supply of Energy. Utili-

ties and Paper Bag

IV.3.1 Fuel

In 1983, fuel for kiln burning has been changed from oil
to natural gas which is supplied from the gas station

of Myauma Oil Corporation in Pyaye located about 12 km
from the Thayet cement plant. The present gas station
is operating #15 gas well, about 3,000 ft deep and ap-
proximately 1,000 lb./in2 of pressure, and #16 gas well
is under trial digging at present.

The gas component and the average calorific value are
shown in Table 5-6. According to the engineers of

the gas station, less variation of gas component is
observed at present while the gas pressure shows some-
what large fluctuation which causes supply problems.

IV.3.2 Water

Water for drinking and industrial uses is presently
taken to the plant from the Irrawaddy river by 12 sets
of water pumps, and is treated without any chemicals by
sedimentation ponds installed in the plant. The con-
sumption and quality of water are described in Chapter
V.3.2.

For this mini-cement plant project, the present water
supply capacity seems to be sufficient, if all sets of
water pumps can be operated properly. However, due to
the lack of spare par:s, several water pumps can not be
operated at present.

It is, therefore, recommended to maintain the water
pumps under proper condition and to keep suitable
quality of water by preventing rust and contamination
in conling water piping.
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IV.3.3 Electric power

There are seven diesel engines in the Thayet cement
plant, but only one diesel engine can be available foc
emergency use at present because of the lack of spare
parts.

Since the electric power demand is estimated to be
nearly the same even after completion of this project,
the present capacity and voltage of power supply are
considered sufficient for the project. However, as
shown in Table 4-10, frequency of power failure in-
cluding repair of transmission cable is one time every
4 days on average. This will surely affect productivi-
ty, quality control, maintenance, etc. of the plant.

It is, therefore, recommended to have this problem
improved by the power supplier namely Electricity Power
Corporation (EPC) for stable operation of the plant.

Table 4-10 Power Failure Frequency and Duretion

Month Frequency Cumulative Duration
(h)

1986 October 4 13:35
November 5 00:07
December 5 00:08
1987 January 3 01:59
February 2 00:04
March 10 i 07:11
April 13 16:38
May 17 * 115:24
June 8 15:55
July 13 03:52
August 5 00:14
September 10 * 155:54
Average 7.9 27:30

Source: CIC

Note 1) The figures include repair work time of trans-
mission cable.
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IV.3.4 Paver bag

IV.4

Paper bags for bagged cement are made in the paper bag
manufacturing plant in the Thayet cement plant by using
the brown paper supplied from the paper factory in
Burma. Paper bags are five plys at present, however,
about 7% of paper bags are broken down during packing
and loading of cement, probably due to poor quality of
paper itself.

It seems difficult to improve this poor quality of
paper in no distance future, then bulk shipment of
cement is recommended to increase gradually in the
future.

Consumption of Input Materials

IV.4.1 Raw materials

Taking into account the local conditions and the plant
operational condition, the study was made in this
report based on the present unit consumptions of the
raw materials given by CIC during the field survey.
Because they are considered reasonable, judging from
the Consultant's experience and actual operational
results in many cement plants in the neighboring
countries. .

In case clinker production is 200 tpd and yearly work-
ing days are 300 days, each unit and yearly consump-
tion of the raw materials are shown in the following
Table 4-11.
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Table 4-11 Unit and Yearly Consumption of Raw Materials

Raw materials Unit Consumption | Yearly Consumption
(Dry t/t-cement) {Wet tonnes)
Limestone 1.2097 75,200
Marl (Clay) 0.3722 23,800
Silica 0.0635 3,800
Iron ore 0.0158 980
Total 1.6612 -
Gypsum 0.060 3,700

Source: CIC

IV.4.2 Utilities

In this report, the same figures as the average unit

consumptions of fire brick, grindina media, lubricant
oil, paper bag and electric power during last 3 years
11984-1986) are applied to the study, which are shown
in the following Table 4-12.

Table 4-12 Unit and Yearly Consumption of Utilities

Utility Unit Consumption | Yearly Consumption
{per tcn cement) (ton per year)

Fire brick 2.838 kg . 170.3
Grii ding ball 1.095 kg 65.7
Mill liner 0.215 kg 12.9
Lubricant oil 0.929 1 55.74 kl
Diesel oil 8.7 1 522 kl
Paper bag 21.5 bags 1,290,000 bggs
Electric power 125 kwh 7.5 Mﬂh

Source: CIC
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IV.4.3 Energy (Natural gas)

Natural gas has been used as fuel for clinker produc-

tion in the Thayet cement plant.

Heat consumption for clinker burning is usually ranging

from 1,300 to 1,350 kcal per tonne of clinker in the
. wet process, while the actual average results for last

3 years of No.2 and No.3 kilns of the Thayet plant show

very high figures shown in Table 4-13.

Table 4-13 Actual Average Heat Consumption

(Unit: 103kca1/t-cement)
Year 1984 1985 1986 Average ]
Max. 2,514 2,094 2,216 2,254
Min. 1,691 1,741 | 1,696 1,709
. Average 1,936 1,853 1,881 1,890

Source: CIC

Of course heat consumption varies according to the type
and plant capacity of clinker production process. It
car. be also reduced to some extent by effective heat
management including equipment maintenance as to keep
the stable operation of the plant as long as possible.
The above table shows that if the existing plant be
operated under the good condition, the unit heat
consumption will be managed to be about 1,700 x 10
‘ per tonne of cement in future.
Considering the matter mentioned above, in this report,
the unit heat consumption was estimated to be 1,500 x
103kca1 per tonne of cement, which is approximately
equal to a mean value of the minimum average figure of
Table 4-13 and the achievable figure from the technical
viewpoint under the good management condition.

3kcal
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The unit and yearly heat consumption are calculated and
summarized in Table 4-14, based on the calorific value

of 8,120 kcal/m3 of natural gas.

Table 4-14 Unit and Yearly Heat Consumption

Unit Consumption | Yearly Consumption

(ft3/t-cement) (million ft3)

Natural gas 6,540 39.24

IV.5 Estimate of Variable Production Cost
Based on the unit price given by CIC and the results

obtained in the above discussion, the variable produc-
tion cost is summarized in Table 4-15.
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Table 4-15 Estimate of Variable Production Cost
(Materials and Inputs)

ST-Al

"0 03 INILIASNOI ONY ININIINIING vaeNe

Unit Price " Unit Cost Annual Cost
Item Component Quantity (Ks/t) (xns/t-cement) (10" Ks/Year)
Foreign | Local Foreign Local Foreign Local Total
(t/year)
Limastone 75,200 - 13.23 - 16.58 - 995 995
Raw Marl (Clay) 23,800 - 13.23 - 5.24 - 314 314
matarial
Silica 3,800 - (negligi- - 0 - 0 0
ble)
Iron ore 980 - 268.0 - 4,38 - 263 263
Gypsum 3,700 - 328.73 - 20.44 - 1,226 1,226
Fire brick 170.3 10,100 1,900 28.66 5.39 1,720 323 2,043
Grinding vall 65.7 3,787 3,257 4.15 3,57 249 214 463
Mill liner 12.9 13,800 6,350 2.97 1.37 178 82 200
Utility
Lubricating oil | 55.74 (kl) - 5.24 Ks/1 - 4,87 - 292 292
Diesel oil 522 (kl) - 0.55 - 4,79 - 287 287
(Ks/1)
Paper bag 1.290 - 4,14 - 89.01 - 5,341 5,341
(mil.bags) (Ks/bag)
Flectric power 7.5 (MWh) - 0.20 - 25.00 - 1,500 1,500
(Ks/kWh)
Energy Natural gas 39.24 3 - 2.1 q k- 13.73 - 824 824
(mil.fr”) (Ka/10 fﬁ )
Total 2,147 11,661 13,808
1
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IV.6 Materials Supply Programme

Since the scope of this project is limited to setting-
up a new kiln in the existing plant which is presently
in operation, no special consideration on the materials
supply programme is required. Because there are stor-
age yards, silos, basins, etc. with a sufficient ca-
pacity for limestone, clay, siliceous material, slurry,
clinker and cement respectively. As for hematite, no
special investment is required because its estimated
consumption is about 3 tpd. The existing roof cof
gypsum yard will be required for additional gypsum
receiving and storage.

Taking into account the estimated increase of produc-
tion capacity by 200 tpd, the additional inventory of
the raw materials with a coverage of consumption for 10
days was considered to be required for the project.
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CHAPTER V LOCATION AND SITE

V.1l Location

It has been decided through some preliminary investi-

. gations carried out by IPD people that the location
should be in the existing Thayet cement plant, Magwe
Division. This solution of the location is reasonable
for the following reasons:

(1) It is easy to obtain raw materials because the
quarry of limestone and marl is nearer to the
plant. In addition, quality of the raw materials
available is suitable for production of cement to
be used for the IDWSSD programme.

(2) The limestone reserves of the quarry exceeds the
. consumption for 58 years with 700-800 tpd cement
production capacity of the plant.

(3) Some parts of the existing equipment of the pro-
duction line 1 can be available. Moreover, common
facilities such as the raw materials grinding mill
and the clinker grinding mill are also available.

(4) The existing facilities for cement shipment and
transportation are availabie as they are.

(5) No land acquisition and preparation is required.
' (6) Water and electricity are available without any

additional installation to the existing facili-
ties. Fuel is also available.
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(7) Since transportation and distribution network of
cement has already established, cement sales will
be expected tc be easy.

(8) The management system necessary for operation of a
cement plant is not required to be newly estab-
lished, because many engineers and workers with
high technology and skill to operate a cement
plant are already allocated to the existing plant.

Fig. 5-1 shows the location of the Thayet cement plant
together with other cement plants.
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V.2

V.3

Site

The site has already decided to be the place for the
existing production line 1. Besides reasons mentioned
above in Section V.1, this selection also seems to be
reasonable and feasible for the following reasons.

(1) The soil investigation for installation of a new
kiln is not required, because a new kiln can be
constructed on the existing foundation.

.2) Material handling facilities such as raw meal and
clinker trarsportation equipment can be used in
common with No.2 and No.3 production lines.

(3) Utilities supply facilities are available in com-
mon with the existing equipment.

On the other hand, it is necessary to provide a new
dust collector for a new kiln to reduce the dust emis-
sion from the chimney, because the site locates in
Thayetmyo Township which population is more than
100,000.

No cocts for land acquisition and preparation are re-
quired in the project.

Local Conditions

V.3.1 Natural conditions

(1) Geographical and geological conditions

The official name of Burma is Socialist Republic
of the Union of Burma. It is an independent
republic in Southeast Asia, having an area of over
678,000 square kilometers. Of the total area 57%
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(2)

is covered with forest, and the area of cultivated
land is about 26 million acres at the present.

Burma is boardered by Thailand and Laos on the
east, by China on the north and northeast, by
India on the northwest, on the west by Bangladesh
and the Bay of Bengal, and on the southwest and
south by the Andaman Sea and the Gulf of Martaban.
Burma stretches from latitude 10°N to about 28°
30°'N and about half of the country is located
outside the tropical zones, but Burma is generally
considered a tropical country. The total length
of Burma is 1,300 miles (north to south) and the
widest part is 575 miles (east to west).

There are many mountains which run longitudinal,
from north to south. About two thirds of Burma's
surface is drained by the Irrawaddy river and its
tributaries. The high land regions of Burma are
covered with laterite (red soil containing iron
oxide and hydroxide of aluminum). The low land
region is covered with alluvial soil mainly con-
sisting of clay and silt.

Burma is divided into seven states and seven
divisions. The Thayetmyo Township is located in
the Magwe Division.

Climatic conditions

Burma lies primarily under the influence of the
monsoon winds. There are three seasons as follows:

-~ Summer March to mid May
- Rainy season mid May to mid October
- Winter mid October to February
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The seasonal rainfall is brought about by the
shift in direction of the monsoon winds of the
Indian Ocean, which blow from the southeast in
summer and from the northeast in winter. The
average yearly rainfall in Rangoon is about 2,500
mm and in some areas of the Tenasserim and Arakan
coasts it exceeds 5,000 mm. The central region is .
noc only away from the sea but also in the rainy
shadow of the Arakan Yoma, and rainfall gfadually
decreases northward. The meteorological data of
the site has been recorded at the small meteo-
rological observation station in the Thayet cement
plant compound, which is operated by the Rangoon
Institute of Meteorology. Further discussion on
the meteorological conditions in the site based on
the data obtained during the field survey is made
below.

(a) Rainfall .

The rainfall in the site generally ccincen-
trates in the rainy season with some yearly
fluctuations, and a very few appreciable
rainfall is observed in the summer and

winter seasons. The maximum annual rainfall
of 1,494.7 mm was recorded during 1965 to
1983 and the maximum monthly rainfall re-
corded during the same period is 396 mm. The
average rainfall-days per year during the
same period is 98.1 days.

(b) Temperature and humidity .

The temperature in the site peaks from March
to May with the daily average maximum temper-
ature of 37.6-41.3°. Although the temper-

ature is relatively high throughout the year,
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(c)

(d)

(e)

in the winter season it becomes rather lower
with the daily minimum temperature of 5°C
range. The daily average temperature in the
site is ranging from 20.5°C to 32.7°C.

The daily average humidity is high ranging
from 80% to 84% in the rainy season. It
becomes lower in the summer and winter
seasons with average range being 58% and 38%-
43% respectively. The daily maximum humidity
ranges from 87% to 100% throughout the year.

Wind direction and velocity

The maximum wind velocity recorded in 1983
was 60 miles per hour, and wind direction is
generally southwest in the monsoon Season and
northeast in winter respectively.

River discharge

No river discharge data in the site is avail-
able, howev~r the water level of the Irrawad-
dy river ob :rved at the bank of the Thayet
cement jetty varies from about 1.5 m in the
winter season and 15 m in the rainy season
respectively.

Earthquakes
Some earthquakes have been experienced in the

site, however, no earthquake data in the site
is available.

Meteorological data (Rainfall, Yearly Rainfall,
Temperature and Humidity) are shown in Table 5.1,
5.2 and 5.3.
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Table 5-1 Rainfall (Daily Records from 1965 to 1983)

Jan. Feb. Mar. | Apr. | May Jun. Jul. Aug. Sep., | Oct. Nov. Dec.
Average monthly rainfall in mm 2.6 0.7 1.3| 12.9]118.61186.6|173.1|176.4]140.5]109.6| 237.6 3.3
Maximum monthly rainfall in mm 34.3 7.6 | 24.1| 54.6|396.0| 281.2 | 285.8 | 232,41 307.8 | 220.2 | 148.1 { 27.9
Minimum monthly rainfall in mm 0 0 0 0 3.0| 90.4| 81.3]|130.8( 43.9 ] 24.4 0 0
Maximum daily rainfall
within month in wm 31.8 7.6 24,1 | 23.1[150.9(120.1( S5.1| 69.8|113.5] 82.6 | 4l1.2| 19.0
Average number of rainy days 0.3 0.3 0.3 1.8 9.2 | 17.8} 19.6| 21.5] 13.9 9.0 4,0 0.8
Average number of days with
more than mm rainfall 0.3 0.2 0.1 1.5 8.1 15.9| 17.5| 18.4| 11.6 8.2 3.8 0.6
Average number of days with :
more than 10 mm rainfall 0.1 0 0.1 0.6 3.3 5.7 5.8 5.9 4,6 3.2 1.6 0.}
Maximum number of rainy days 2 2 3 6 17 24 28 8 22 17 11 4
Maximum number of days with
more than 1 wm rainfall 2 1 1 L) 16 21 26 24 22 14 10 4
Maximum number of days with
more than 10 mm rainfall | 0 1 2 8 9 9 8 9 7 6 l

Source: CIC
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Table 5-2 Yearly Rainfall
(Based on Daily Records from 1965 to 1983)

Average annual rainfall in mm 953.4
. Recorded maximum annual rainfall in msm 1,494.7
Recorded minimum annual rainfall in mm 69.8
Recorded maximum monthly rainfall in mm 396
Recorded maximum daily rainfall in mm 150.9
Average number of rainy days per year 98.1

Average number of days per year with
more than 1 mm rainfall 85.6

Average number of days per year with

more than 10 mm rainfall 31.1
Recorded maximum number of rainy days'per year 127
. Recorded minimum number of rainy days per year 74

Recorded maximum number of days with more than
1 mm rainfall 116

Recorded minimum number of days with more than
1 mm rainfall 70

Recorded maximum number of days with more than

10 mm rainfall 46
Recorded minimum number of days with more than
10 mm rainfall 19
Maximum rainfall within 2 hours in mm/2h 130
‘ Maximum rainfall within 8 hours in mm/8h 130
Period within two 2/8-hours rainfalls in h 48
(at least)

Source: CiC
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Table 5-3 Temperature and Humidity (1983)
Jan. | Feb. | Mar. | Apr. | May Jun, | Jul. | Aug. Sep. | Oct, Nov. Dec,

Maximum humidity (%) 9s 91 96 a7 93 96 100 100 96 97 9% 95
Minimum humidity (%) 38 18 23 20 27 44 50 60 42 47 46 48

verage humidity (%) 59 43 38 43 $6 80 84 84 82 77 59 58
Daily average maximum temper-

ature (°c) 33.11{ 37.2 37.6| 41.3| 38.3| 37.4| 35.6| 36.8| 37.2| 36.0, 35.6( 33.9
Daily average minimum temper- :

ature (*°c) 5.1 7.9 10.2( 19.3| 22.8( 21.1| 22.8| 22.8( 20 16 7.9 5.6
Daily average mean (°c) 20.8| 20.6] 27.8| 32.8] 32.8| 34.7| 28.3| 28.3] 29.2) 25.6] 23.9] 19.3

Source: CIC
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V.3.2 Social conditions

The project site is administratively included in
Thayetmyo Township, Division of Magwe. The area of
Thayetmyo Township is about 6.27 square kilometers and
the number of resident families is about 21,800 at the
. present.
The social conditions prevailing in the Thayet area are
discussed below.

(1) Population

The population in Thayetmyo Township is shown in
Table 5.4. The average increasing rate of popula-
tion is about 2.1% which is a little higher than
that of the whole country indicating 2.0%.
The density of population in Thayetmyo Township is
16.2 persons per kilometers, whereas that of the
. whole country is about 52.1 persons per kilometers.
However since a large part of resident families
live in the area around the existing cement plant,
the population density in the project site seems
much higher than the average density of Thayetmyo
Township.

Table 5-4 Population in Thayetmyo Township

1983 1984 1985 1986 1987

¢ population 92,722 | 94,669 | 96,657 | 98,687 | 100,759

Source: Immigration and Manpower Department
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(2)

Education system

(3)

The education system of Burma is basically divided
into three courses as follows:

- Primary education from 5 years to 10 years ’
age
- Secondary education from 11 years to 16

years age, inclusive of
high school education
- University and from 4 years to 7 years
college education course

Thayetmyo Township has neither college nor uni-

versity, therefore, students graduated from the

high school should leave the Township to be

educated in colleges or universities.

For reference, the manpower situation for the

rural and urban water supply and sanitation decade '
activities is shown in the Appendix II.

Manpowar requirement for the project

Manpower requirement for the project is estimated
to be about 20-30 labors, because the plant is
under operation at the present and number of the
equipment to be extended is a few. As for labors
recruitment for the project, it is easy to fulfill
manpower requirement since only unskilled labors
are required to be recruited because engineers and
skilled labors have already been allocated in the

Thayet plant. .
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(4)

(5)

(6)

Industry

Major industries of the project area are cement
and agriculture. There exists some appreciable
fishery and forest activities observed in the
project area. Many small stores line the shop-
ping district of Thayetmyo town, and small-scale
commerce is actively practiced in the town.

Electric power

Electric power is supplied tc the site through one
overhead line of 66 kv 50 Hz by Electricity Power
Corporation (EPC).

The capacity of main transformer in the plant for
power receiving is 9,000 kVA which is enough to
operate the plant with the rated capacity after
the project will be commissioned.

wWater supply

Since the Thayet cement plant is located along the
Irrawaddy river, water for drinking and industrial
uses is supplied from the Irrawaddy river by
several sets of water incake pump. The approx-
imate daily water consumption presently is 4,500
tpd in the plant, 140 tpd in the quarry and 860
tpd in the quarters respectively. Water analysis
data obtained in the site is shown in tne follow-
ing table.

v-13
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Table 5-5 Water Quality

(Unit: ppm)

Quaiity
Total hardness (as CaC03) 48.0
Carbonate hardness (as CaC03) 43.0
Non-carbonate hardness (as CaC03) 5.0
Chloride (as Cl) 4.2
Sulphate (as 504) 21.4
Calcium (as Ca) 11.4
Magnesium (as MgO) 52.9
Turbidity 1,000
pH 7.0

(7)

Source: CIC
Fuel supply

The location of Thayet cement plant was selected
in 1935 for the reason of the presence of an oper-
ating gas field at Pyaye to the southwest of
Thayetmyo.

After the Pyaye gas field was- once exhausted in
1940s, development plans to reactivate the Pyaye
field by further drilling were implemented from
1985.

In August 1987, the Pyaye gas field started to
again produce gas thus the Thayet cement plant was
again connected to the gas field. The production
capacity of the Pyaye gas field is ranging from
2.5 to 2.7 million cubic feets per day with a
pressure of more than 70 kg/cmz.

The average figures of composition of the gas are
given in the following table.

v-14




ONODA ENGINEERING AND CONSULTING CO., LTD.

(8)

Table 5-6 Property of Fuel Gas

. (Unit: %)

Component Average figure
Methane 96.4 - 98.8
Ethane 0 - 0.93
Propane 0 -0.98
Iso-butane 0 - 0.97
Normal butane 0 - 0.54
Pentane 0 -0.10
Calorific value 8,120 kcal/m3

Source: CIC

Transportation

There are two ways available to access the Thayet
cement plant, one is by car and the nther is by
boat. A motorable road under all weather condition
runs from Rangoon through Prome to Myede, locating
on the east bank of the Irrawaddy river. It takes
about 8 hours by car from Rangoon to Thayetmyo,
inclusive of transportation time by the piant-
owned car-ferry between Myede and Thayetmyo.
Traffic of the road is not heavy at present except
in Rangoon, indicating consideratle surplus ca-
pacity for the future increase of traffic. The
transportation durations by boat between Rangoon
and Thayetmyo are 2 days for downstream and 7 days
for upstream respectively. A barge can be also
available to transport materials by the Irrawaddy
river way, but a suitable capacity of burge seems
to be ranging from 400 to 500 tonnes, taking into
account the water depth of the river in the dry
season. '
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(9)

Another possible way to access the Thayetmyo Town-
ship is by train from Rangoon to Prome, from where
to Myede by car. The principel distances are as

follows:

- Railway Rangoon - Prome 260 km

- Road Rangoon - Prome 287 km
Rangoon - Myede 355 km

- River Rangoon - ":hayetmyo 488 km

Thayetmyo - Mandalay 474 km
Medical facilities and others

There is one general hospital and one dispernsary
respectively in the Thayetmyo Township. As for
communication facilities, more than 50 sets of
telephone and one telegram line are available in
the Township. Three (3) guest houses with a
maximum accommodation for 14 persons owned by the
Thayet cement plant can be available for foreign
personnel during erection and commissioning of the
equipment of the project.

Environment Impact

The following discussion is made on the environmenta.

impact expected to the project area.

(1)

Increase in employment opportunity

Implementation of the project should increase the
employment opportunity. It has, however, a few
employment oppor*tuni.y in comparison with such
project as to set up a new cement plant, since the
project includes orily the scope to set up a new
kiln by using as much as possible equipment of the
existing plant. The direct increase of employment
opportunity is expected to be about 50 persons dur-
ing the commercial operation period of the project.
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(2)

(3)

Propagating effects on related industries

Propagating effects of the project on related
industries may include increased demand for plant
construction materials like cement and sand,
expansion of the construction sector and increased
demand of operating supplies required for the
plant operation and product transportation.

The uncountable employment opportunity in these
related industries is indirectly expected too.

Contribution to regional economy

When the project becomes operational, the in-
creased output of the existing plant may con-
tribute to the regional economy by increasing the
business opportunities for materials supply sec-
tors and the transportation sector. No great
impact ua the regional population and improvement
of infrastructure may be expected, because the
increased output of product is not so large.
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VI.1l

CHAPTER VI PROJECT ENGINEERING

Project Layouts

The bas:c principle of this project conceived by CIC is
to set-up a mini-cement plant unit by installing a rew
200 tpd gas-fired wet process rotary kiln and using
equipment of the old production line 1 as much as pos-
sible, and the new kiln is to be located, if possible,
on the foundations of the old No.l kiln.

The result of this study conducted by the Consultant
has justified that the above principle can be said most
econom.cal and proper for this project from both tach-
nical and economical viewpoints, as mentioned herein-
after.

Therefore, in accordance with the principle and the re-
sults of the study based on the data obtained during
the field survey, the project layout has been prepared.

As suggested by UNIDO project officials in Rangoon and
agreed by the Consultant, the production capacity was
assumed to be 600 tpd after completion of the project:
that is, the total production capacity of the existing
No.2 and No.3 kiln lines is 400 tpd and that of the
newly installed kiln is 200 tpd.

According to this assumption of the capacity, the pro-
ject layout has been prepared, and the capacity of each
production department has been discussed and evaluated
in detail in Chapter VI.2 Scope of the Project.
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The project layout is briefly outlined as follows:

- The raw materials quarry is to be operated as it is
and the existing equipment in the quarry is assessed
to have enough capacity as discussed in Chapter V.
Therefore no change is required for the raw materials
quarry.

- The crushing department is not to be modified in this
project, because the location of the secondary
crusher room has been already planned to shift and
also a new hammer crusher has been planned to be in-
stalled by another project. Accordingly the problems
of the existing hammer crusher can be expected to be
solved before implementation of this project.

- The ropeway capacity is adequate, and neither modifi-
cation nor addition is required.

- The raw materials storage hall itself is adequate in
capacity and the extension for the project is not
necessary. However, minor repair and reinforcement
of the storage hall structures are required.
Rehabilitation of the existing overhead cranes is to
be done and the re-alignment of crane rails also is
to be carried out.

- The shell and liner plates of the No.2 raw mill are
to be replaced to new ones.

- The minor rehabilitation of other equipment in the
raw grinding department is to be carried out.

- The No.1l kiln is to be replaced completely including
planetary cooler, feed end hood, slurry feed system
and induced draft fan. However, the existing kiln
foundations and the burrier platform are to be used
with minor modifications.
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A new dust collector of cyclone type for the No.1l
kiln exhaust gas is to be installed.

The existing pan conveyor from the No.l kiln to the

clinker storage hall is to be replaced with new one.
New kiln gas burner including gas unit is also to be
provided.

A new control room for the No.l kiln is to be in-
stalled on the burner platform and a new operation
control panel is to be provided in this room.

The other equipment of No.2 and No.3 kiln lines are
to be used as they are.

Two existing cement mills are to be used with minecr
rehabilitation and modification.

One existing stationary packer of the No.2 packing
plant is to be replaced completely and necessary
rehabilitation and modification for the other equip-
ment of No.l and No.2 packing plants are to be car-
ried out.

‘The existing facilities for water, gas and electrici-

ty supply are to be used as they are, except minor
modification required for the No.l kiln operation.

The existing non-production facilities are to be used
as they are, except some addition of new laboratory
apparatus.
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VI.2 Scope of the Project

VI.2.1 General

As already stated in Chapter VI.1l, in this project the
new 200 tpd gas-fired wet process rotary kiln is to be
installed in addition to the existing No.2 and No.3
kiln production lines having the total actual capacity
of 400 tpd at present, using equipment of the old No.l
kiln production line as much as possible which was
shut-down in October 1983.

For the purpose of clarification of the scope of the
project, the results of selection of the process to be
applied to the project and of evaluation of the exist-
ing equipment are described hereinafter.

VI.2.2 Selection of process

In order to choose the most suitable process for the
project, the technical and economical conditions shall
be carefully examined and compared with each other.

In géneral, the cement manufacturing process is divided
into two types of the dry process and the wet process,
both of which are subdivided into several processes,

mainly depending on the type of kiln to be used as fol-
lows.

(1) Dry process

(a) Suspension preheater type kiln

(b) Suspension preheater with precalciner type
kiln

(c) Long kiln

(d) Short kiln with waste heat boiler
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(e) Shaft kiln
(f) Lepol kiln

(2) Wet process

(a) Short kiln with boiler
(b) Long kiln
(c) Semi-dry suspension preheater type kiln

In order to choose the best process among the above-
mentioned processes, the following conditions shall be
compared with each other.

(1) Economic factor

(a) Investment cost

(b) Production cost such as consumption of fuel,
electricity and water

(c) Manpower requirement

(d) Area to be required for plant

(2) Technical factor

(a) Properties of raw materials

(b) Kind of fue! to be used

(c) Quality of cement to be produced
(d) Easiness of operation

(e) Maintenance cost

(f) Capacity of kiln

In recent years, suspension preheater kiln (SP kiln)
and/or suspension preheater with precalciner type kiln
(NSP kiln) have been adopted in many plants mainly
because of their low fuel consumption, high production
capacity of unit volume of kiln and easiness of oper-
ation.
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However, considering the basic principle and present
conditions of this project, the adoption of Sb kiln or
NSP kiln can be said unsuitable, because the conversion
works from the existing wet process to dry process need
the complete change of raw materials grinding system
including raw mills, transportation equipment, homoge-
nization facilities, raw meal storage silos, etc., and
furthermore, the broad modification of the kiln depart-
ment requires high investment cost. On the other hand,
the present fuel cost of the Thayet cement plant is
very cheap and the increase of production capacity in
the project is decided to be only 200 t/d. Therefore,
even if the fuel consumption, maintenance cost, etc.
decrease sharply after conversion to SP kiln systenm,

it can be said that the conversion will be at no com-
mercial profit.

The other types of dry process kiln are also considered
to be unsuitable for the project due to the same
reasons as the above-mentioned. A shaft kiln has been
occasionally planned for a mini-cement plant project,
however, as it has some technical problems in the
flexible operation and cement quality as well as high
investment cost for the process conversion, it is also
unsuitable for the project.

To the contrary, the Thayet cement plant has extensive
experiences of operation and maintenance of a long wet
process kiln since 1937. At present the plant has an
adequate raw materials grinding system and slurry
storage tanks and basins although some rehabilitation
of them are required for the project.

The present cost of natural gas as fuel for clinker
burning is very cheap. There are no quality problems
of cement produced by the existing wet process kilns of
the plant.
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Considering the above conditions, in order to minimize
the investment cost and to get the maximum commercial
profit of the project, the most suitable plan is to
replace the old No.l kiln of wet process to a new kiln
without any change of the process by using the existing
kiln foundation and the equipment of the plant as much
as possible as stcted in Chapter VI.l.

As an alternative plan, semi-dry suspension preheater
type kiln process, which is considered the second re-
comeendable plan from the technical viewpoint because
of its low heat consumption, is studied in Chapter
VI.4.

VI.2.3 Scope of the project

Considering the present conditions and features of the
existing equipment and facilities of the Thayet plant,
the scope of the project is decided as briefly
explained below.

(1) Raw material quarry

Most of the mobile equipment in the quarry are
under good condition as they have been delivered
in 1982 by finance of the Asian Development Bank
and GTZ. As stated in the feasibility study re-
port by CIC in 1985, the mobile quarry equipment
has a sufficient capacity even for 1,200 tpd
production of the plant.

The bottleaeck of the quarry equipment is in the
crushing plant capacity which is 110-120 t/h
actually.

The quantity of limestone and marl required for
600 tpd production of the plant is approximate1§
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(2)

(3)

1,000 tpd, so considering the present capacity of
the crushing plant, the quarry operation of 65
hours per week, that is, 13 hours per day, 5 days
per week, is necessary.

The deposits of the present limestone and marl are
sufficient both in quantity and quality posing no
probleas for this project.

The capacity of the quarry equipment is also
adequate for the project.

Judging from the present conditions of the quarry
and its equipment as abovementioned, no
renovation, modifi- cation and additional
installation of the equipment and facilities is
required in this project.

Ropeway

The limestone and marl are transported to the
cement plant by 3,637 m long ropeway which was
commissioned in 1962 and wholly rehabilitated in
1982 by the finance of West Germany. The design
capacity is 134 t/h with 150 backets in total,
while the actual capacity is 110 t/h with 135
backets.

The ropeway has, however, such sufficient capacity
for the cement production of 600 tpd that no works
is required in this project.

Material storage hall
The storage hall has the respective capacities of
15,000 t for raw miaterials and 10,000 t for

clinker and gypsun. This capacity corresponds to
about 14 days period of the kiln operation with a
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capacity of 600 tpd for raw materials, and about
16 days period for clinker and gypsum. The open
yard next to the hall can be used to increase the
storage capacity for raw materials.

Accordingly, the present storage capacity itself
is sufficient. However, the No.l and No.2 over-
head cranes are being operated under bad condi-
tions such as uneven level of crane rails and
superannuated and warn-out parts. The structures
of hall are so weak that they shake when the
cranes are in operation. High dangerous possi-
bility is observed for the cranes during operation.
In order to take measures against such bad condi-
tions, in this project the rehabilitation of the
No.2 and No.3 cranes is to be done especially for
electric control devices and worn-out parts, and
the alignment work of crane rails is required to
be conducted under the supervision cf specialists.
The reinforcement of the structures of hall is
also necessary to be done in the project.

The receiving equipment and facilities for iron
ore, river sand and gypsum presently purchased
from outside the plant, have no problem of equip-
ment except the eccentricity of rotor shaft cf the
gypsum crusher. This eccentricity will be re-
paired in the project.

(4) Raw grinding mill department

There are four wet type ball mills for raw grind-
ing at present. As for No.la raw mill with a de-
sign capacity of 16 t/h which was built in 1935
and rehabilitated in 1970, since the shell was
almost worn-out and cracked, it had been already
stopped in operation.
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The respective capacities of the other three raw
mills are shown in the following table.

Table 6-1 Raw Mill Capacity

Design Capacity Actual Capacity

Raw mill
t/h-dry 170 mesh t/h-dry 170 mesh

basis Residue basis Residue
No.lb 16 - 9 10+2%
No.2 32 7% 19 10+2%
No.3 32 7% 22 10+2%
Total 80 - 50 -
Source: CIC

The total actual capacity of three raw mills is 50
t/h i.e. 1,200 tpd.
slurry for clinker production of 600 tpd is about
1,000 tpd on dry basis, which shows that there is

The required quantity of

a margin capacity of 20% of the required quantity.
However, the actual capacity is very low compared
with the design figure and the actual slurry
fineness is also coarse.

The present conditions of the raw mills and
associated equipment are so bad that main problems
were pointed out as follows: -

Slurry leaks out from the mill due to cracks of
the shell. Especially the crack of the No.2 raw
mill shell spreads over so much widely that it
seems impossible to repair completely.

The feed hoppers before the mills suffer from
heavy clogging troubles which require hard
poking work and reduce the flow rate of materi-
als affecting the mill production.
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- The bearing and gear box of the NO.2 raw mill
are out of order due to serious damage of gears.
Since a new gear box has been already purchased
for replacement, no additional provision of the

gear box will be required in the project.

. - Electric power failure occurs about 95 times in

one year.

- Main drive motor of the No.3 raw mill often
trips due to the abnormal rising of the motor
bearing temperature.

- Life of slurry pump blades is short.

_ water content of slurry is presently more than
40% which is so high that it is recommended to
decrease it less than 37% for increasing the

kiln output and reducing heat consumption.

In order to solve these problems and to increase
the present output of the raw mill for keeping
more margin capacity than 20% as abovementioned,
the following works will be carried out in the

project:

Complete replacement of the No.2 raw mill shell
and lining including bearings, shafts and housing

- Modification of mill feed hoppers

‘ - Replacement of slurry pumps and modification of
their piping

- Minor modification and rehabilitation of mills
and associated equipment, if necessary
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(5)

Kiln department

There are three long wet process kilns in the

plant. The No.l kiln with the design capacity of

200 tpd was built in 1935 and shut down in 1983

due to a lack of spare parts and high repair cost.

The No.2 kiln was built in 1962 and its design .
capacity is specified as 400 tpd, while the

presently achievable capacity is about 280 tpd.

The No.2 kiln was under repair work of the girth

gear and pinion of ‘the drive unit during the field

survey.

The No.3 kiln which is of similar dimension to the

No.2 kiln was built in 1968. The design capacity

is also same as that of the No.2 k‘ln while its

presently achievable capacity is ranging from 250

tpd to 300 tpd.

For the time being, only the No.3 kiln can be

operated. The present conditions of kilns and

associated equipment are so bad “hat main problems ‘
were pointed out as follows:

- The No.l kiln including its associated equipment
has been so extremely damaged that it can not be
operated.

- The girth gear and pinion of the No.2 kiln drive
unit is worn-out.

- There are several cracks and pittings on the
tires of the No.3 kiln, and the pittings on the

fifth tire are especially severe. .

- Sseveral cracks are observed on the No.3 kiln
shell.

VIi-12



ONODA ENGINEERING AND CONSGLTING C8., LTD.

- Clinker is spilled from the cooler grate of the
No.3 kiln due to damaged grate plates and
deformed grate frames.

The clinker spillage has been so much that the
quantity of clinker to be fed into the cooler
should be controlled within the limited range.

- Although the actual output of the No.3 kiln is
about 60-70% of the design capacity, the induced
draft fan (IDF) has been operated at full load
because water content of the slurry and air
leakage from the kiln line are too much.

In order to secure cement production of 600 tpd,
the fcllowing works will be carried out in this
project:

- Complete repiacement of the old No.l kiln with a
new kiln including drive unit, planetary cooler,
burner, feed end hood, slurry feed system, IDF
and other ancillary equipment, provided that the
existing kiln foundations and burner platform be
used with minor modification.

The size of a new kiln was planned to be
slightly enlarged to ensure the normal output of
200 tpd.

- A dust collector of cyclone type for the new
No.1l kiln and conveyors to feed the collected
dust to kiln will be newly installed.

- The pan conveyor for clinker transportation from

the cooler of the No.l kiln to the clinker stor-
age will be replaced with a new one.

VI-13
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(6)

- A new gas burner for the No.l kiln will provided
together with a gas treatment unit consisting of
pressure control valves, flow rate control valve,
flow meter, etc.

- A new control room for the No.l kiln will be
installed on the existing burner platform and
the operation control panel will be installed in
this room.

Cement grinding department

The cement grinding department consists of two
ball mills, namely No.2 and No.3 cement mills.
The design and actual capacities of each mill are

shown respectively as follows:

Table 6-2 Cement Mill Capacity

Design Capacity Actual Capacity
Cement mill
t/h 170 mesh t/h 170 mesh
Residue Residue
No.2 28 8% 20 9.6%
No.3 33 8% 23 7.0%
Total 61 - 43 -
Source: CIC

As shown in the table, the total actual capacity
of two cement mills is 43 t/h i.e. 1,032 tpd. The
capacity corresponding to the clinker production
of 600 tpd is 636 tpd of cement in consideration
with ogypsum mixing ratio of 6%. The present
margin capacity of cement mills is computed to be
about 60% which seems sufficient to the kiln
output.
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However, both mills have to ke stopped frequently
due to rise in cement temperature at the outlet of
mill, troubles of overhead cranes and conveyors,
electrical and power failvie, defects of mill
shell, etc. as stated in the attached Annex III,
so the actual margin in the capacity of cement

mills seems a litcle.

The main problems in the cement grinding depart-
ment were pointed out as follows:

- The airslide conveyor for fine product transport
of the No.2 mill has jamming troubles frequently.

- The air separator and the bag filter for the
No.2 mill have not been operated normally.

- The bay filter for the No.3 mill has not been
operate¢ completely, and air flow rate to be
introduced into the miil and air separator is
abnormally small.

In order to solve the problems as far as possible
and to secure ncrmal operation of the existing
cement mills, the following works will be carried

out in this project:

- Modification of conveyors having troubles such
as jamming

- Renovation of bag filters

- Sstudy on and correction of the condition of
grinding media and diaphragm
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- Study on and correction of the operating con-
dition of air separators such as air flow rate,
circulating ratio, etc.

Packing and loading department

There are the No.l and No.2 packing plants. The ‘
No.l packing plant has four cement silos with a
total capacity of 4,000 t and the No.2 packing
plant has also four silos with a total capacity of
6,000 t.

This total capacity of cement silos can cover
about 15 days of kiln operation which seems suf-
ficient.

One rotary packer with ten spouts is installed in
the No.l packing plant, however, only two spouts
are presently being operated due to a lack of
parts and utilization of used paper bags with
inferior quality.

There are two stationary packers with four spouts .
each in the No.2 packing plant, however, one
packer has been dismantled due to a lack of spare
parts. Therefore, the actual capacity of the
packing plants is only 50 t/h in spite that the
design capacity is totally 150 t/h by three
packers. .

For dispatch of bagged cement of 600 tpd, the
packing plants should be operated actually with
two shifts per day and 6 hours per shift.

In order to secure dispatch of cement of 600 tpd

on average under daily fluctuation of shipment, ‘
the following works will be carried out in this

project:
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(9)

- A new stationary packer with a capacity of 40
t/h will be installed at the place of the
dismantled packer in the No.2 packing plant.

- Renovation of conveyor, bag filters, etc. will
be performed as far as possible and essential
parts to the work will be supplied.

Utility

The present supply capacity of water, natural gas
and electricity for operation of three kilns is
judged to be sufficient.

Therefore, only the connection and modification
works of pipe and cable for the new No.l kiln will
be carried out in this project.

Spare parts

The Thayet cement plant is being faced with
serious problems of maintenance caused by a lack
of spare parts. For solution of these problems
extending over the whole plant, a huge investment
will be required.

However, only the minimum spare parts essential
for the plant operation to produce 600 tpd of
cement are considered in this project.
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VI.3 Technology and Equipment
VI.3.1 General

As mentioned in Chapter VI.2, the rew 200 tpd gas-fired
wet process rotary kiln will be installed utilizing the
equipment of the old production line 1. The total pro-
duction capacity of the plant is planned to be 600 tpd
adding the present capacity of 400 tpd of the No.2 and
No.3 kilns.

Considering this basic principle and results discussed
in Chapter IV, the specifications of equipment to be
installed and renovated in this project are discussed
and described in this article together with investment
cost.

The project is basically framed:

- to replace the shell of the No.2 raw mill with a new
one

- to replace the old No.l kiln with a new one including
ancillary equipment

- to install a new dust collector for kiln exhaust gas

- to make the necessary renovation of the existing
equipment and facilities

- to supply the necessary spare parts

According to the above frame, specifications of equip-
ment and investment cost are presented, which have been
studied taking into consideration the present condi-
tions of the plant.

However, details of the specifications and investment
cost should be studied further prior to the implemen-
tation of the project.
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VI.3.2 Specifications of equipment

The specifiations of main equipment to be installed and
renovated in this project are as follows:

' Item No.
1 No.2 Raw Mill Shell 1 set
Type : Ball mill type shell
pDimension : Diameter inside shell 2,400 mm
Length between franges 13,000 mm
Material : SM41A
Including : Liners and diaphragms
2 Slurry Pump 2 sets
Use : Slurry transportation to kiln
‘ feed system
Capacity : 25 m3/h
Pressure : 4 kg/cm2
Motor : 22 kW IM
3 Slurry Scooper 1 set
Use : Slurry feed to kiln
Capacity : 5 - 20 m3/h
Motor : 1.5 kW VWF
4 Rotary Kiln 1 set
. Type : Wet long kiln
Capacity : 200 t/4
Dimension : Diameter inside shell 2,600 mm
Length 76,600 mm

Inclination: 3.99/100 (tan ©)
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Speed : 1.2 - 0.12 rpm

Nos. of support: 5

Shell : All welded construction
Motor : 75 kW DCM

1,000 - 100 rpm
Gear box : 75 kW
Reduction ratio 1/148
Auxiliary motor : 15 kW IM
Auxiliary gearbox: 15 kw, 1/12
Materials : Shell SS41
Tire Cr-Mo Cast Steel
Roller SFCM 70R
Refractories:
Sintering zone
High temperature burnt basic
bricks
Cooling zone & Calcining zone
High alumina bricks
Preheating zone
Fireclay bricks
Chain for heat exchange:
Weight 28,600 kg
Material, Cr-Ni steel
Accessories: Feed end smoke chamber, burner
tunnel with a cooling fan, oil
spray device for girth gear and
pinion, air seal devices, etc.

Planetary Cooler 1l set

Type : Planetary tube type
Capacity : 200 t/d
Dimension : Diameter inside tube: 1,100 mm
Nos, of tube: 10
Accessories: Clinker crusher 1 set
Type: Impact crusher
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6 Kiln Burner
Type :
Capacity :
Accessories:

7 Primary Air Fan
Type :
Capacity :
Pressure :
Motor :

8 Pan Conveyor
Use :
Type :
Capacity H
Dimension :
Motor :

9 Dust Collector
Use H
Type :

Capacity :
Dimension :

Nos. of cyclone:

Capacity: 5 t/h
Motor 11 kW IM
Chutes, lirftzrs, outlet casing

air seal device, etc.

1l set

Natural gas burning type

2,000 Nn3/h-natura1 gas

Gas treatment unit consisting
of pressure control valve, flow
rate control valve, stop valve,
flow meter, etc.

1 set
Turbo fan
160 m3/min at 30°C
1,000 mmAq
40 kW IM

1 set

Clinker transportation from
cooler to clinker storage
Pan type chain conveyor
12.5 t/h
width of pan
Length of conveyor:
7.5 kW GM

400 mm
45,200 mm

1 set

Dedusting from kiln exhaust gas
Cyclone type dust collector
1,200 m3/min
Diameter of cyclone:
4

2,000 mm
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10

12

13

Screw Conveyor

Use
Capacity
Dimension

Motor

Rotary Valve

4 sets

Conveying collected dust to kiln
2 t/h

Diameter : 250 mm

Total length: 22,000 mm

1.5 kW GM x 4 sets

3 sets

Use : Air seal between Screw cConveyors
Type : Air seal type rotary valve
Capacity : 2 t/h
Dimension : Diameter : 250 mm
Motor : 0.4 kw GM
Bucket Elevator 1 set
Use : Conveying the collected dust to
kiln
Type : Centrifugal discharge type
Capacity : 2 t/h
Dimension : Width : 250 mm
Height : 11,000 mm
Motor : 1.5 kW GM
Induced Draft Fan (IDF) 1 set
Use : Exhaust gas from kiln
Type : Turbo-fan
Capacity : 1,200 m>/min at 200°C
Pressure : 300 mmAg
Motor : 110 kW DC
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14 Packer 1l set
Type : Stationary 4 spouts type packer
Capacity : 45 t/h
Bag weight gross: 50 kg
15 Instrument 1 set
System : Analogue signal system
Signal : DC 4 - 20 mA
Measuring points and principle:
- temperature 5 - thermocouple
1 - pyrometer
- pressure 3 - transmitter
5 - pressure gauge
- hopper level 3 - paddle switch
- damper position 2 - potentiometer
- machine speed 2 - tacho-generator
- indicator 3 - moving coil type
- recorder 2 - pen type
1 - multipoint type

16 Electrical Equipment

(1) Operation panel

1l set

Type : Steel-made, self-standing
Dimension : Width 2,000 mm

Depth 600 mm

Height 2,000 mm
Mounting : Graphic board, push buttons,

indicators, recorders,

annunciators

(2) Motor starter panel

Type : Steel-made, self-standing
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Dimension :+ Width 3,000 mm
Depth 450 mm
Height 2,100 mm
Mounting : Breakers, relays, timers,
terminal blocks, etc.
(3) Cable & wire
Kind : Vinyl sheath insulated cable
& wire
Size : 2 mm2 - 80 mm2
Note: In order to secure the output of 200 tpd

of the new No.l kiln, the diameter inside
the shell was planned to enlarge to 2,600
mm (old one is 2,550 mm), and the shape
was also planned to be changed to
straight tube type.

Accordingly, the volume inside the shell
of new kiln is increased from 361 m3 (old
kiln) to 407 m> (new kiln).

Consequently, the specific production ca-
pacity of the kiln comes down to 20.5 kg/
m3.h from 23 kg/m3.h.

Usually, it seems difficult to achieve a
high figure of 23.5 kg/m3.h in long wet
process rotary kiln, while a specific
production capacity of 20.5 kg/m3.h of
the new kiln can be said quite reasonable
and achievable from experiences.
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VI.3.3 Standards
As technical standards to be applied to the project,
the following standards accepted internationally are
recommended:
Ji1s, JEC, JEM (Japan); DIN, VDE (Germany); BS, IEE
(UK), UF, UTE (France); ANSI, NEMA (ysa); and stand-
ards recommended by IEC.
Vvi.3.4 Estimate of investment cost
The estimate of investment cost for this project is
summarized in Table 6-3. The premises for calculation
of the investment cost are basically as follows:
(1) Base of price
The prices and costs are fixed at 1987 price which
were investigated and prevailed at the time of the
field survey, and no escalation is considered in
the calculation.
(2) Foreign portion
The foreign portion includes:
- prices and costs of machinery and equipment
- prices and costs of materials to be supplied
from foreign countries such as steel, electric
cable, pipe, etc.

- costs of ocean freight and insurance

- commissioning engineers despatching fee
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The foreign portion estimated in foreign cur-
rency (Japanese Yen) is converted into Kyat
using the official exchange rate given by CIC.
(3) Local portion

The local portion includes: .

- the tax and customs duty to be imposed in Burma
at 45% of C.I.F price.

- cost of inland transportation from Rangoon to
the plant site, which is calculated at a rate of
400 Kyats per ton of goods

- cost of erection works, which is calculated at
25% of F.O.B price
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Table 6-3 (1) Estimate of Investment Cost (1/2)

(Plant Machinery and Equipment)

Item | Q'ty | Item description Foreign | Local Cost (in lO3 Kyats)
No.
Foreign | Local Total
1 1 | No.2 Raw Mill Shell o o 2,071 1,411 3,482
2 2 | Slurry Pump o ] 215 144 359
3 1 | Slurry Scooper o ] 9 63 157
4 1 | Rotary Kiln o o
20,158 | 13,679 | 33,837
5 1 | Planetary Cooler o o
6 1 | Kiln Burner o o 565 377 942
7 1 | Primary Air Fan o o 102 69 171
8 1 | Pan Conveyor o ) 823 558 1,381
9 1 | Dust Collector o o
10 4 | Screw Conveyor o o
1,212 820 2,032
11 3 | Rotary Valve o o
12 1 | Bucket Elevator o o
13 1 | Induced Draft Fan o ) 619 414 1,033
(IDF)
- 1 | Spare Parts o 306 0 306
- Contingency o o 2,190 662 2,852
Total 28,355 | 18,197 | 46,552
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Table 6-3 (2) Estimate of Investment Cost (2/2)

(Auxiliary and Service Equipment)

Item [Q'ty | Item description Foreign | Local Cost (in lO3 Kyats)
No.
Foreign | Local Total
14 1 | Packer ] o 269 180 449
15 1 | Instrument o o 269 179 448
16 1 | Electric Equipment o o 767 511 1,278
- 1 | water Supply Equip- ] o 91 61 152
ment
- 1 | Laboratory Fquip- o o 269 180 449
ment
- I | Renovation of o o 1,615 1,083 2,698
Existing Equipment
- 1 | Spare Parts o 165 0 165
Total 3,445 2,194 5,639
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VI.4 Alternative
V1.4.1 General

For the purpose of finding out another possibility to

increase the production of the Thayet cement plant to
' 600 tpd, an alternative was studied as mentioned

hereinafter.

The study was made mainly taking the following points

into consideration:

- low investment cost

- utilization of the existing equipment as much as
possible

- easiness of operation and maintenance

- technically established process

- less production cost

- security of good cement quality

As the results of the above study on several pro-
cesses, the semi-dry process with a 2-stage suspen-
sion preheater was decided to be adopted in the
alternative. The outline of the alternative is as
follows:

- The existing equipment from the raw materials
quarry to slurry basins will be utilized after the
same renovation as the basic plan.

- Filter press machinery and cake dryer will be newly
installed.

- Two-stage suspension preheater will be newly
installed after the No.3 kiln.

- The No.3 kiln will be shortened by about 20 m in
length at the feed end side. The production

capacity of the No.3 kiln is planned to be 600 tpd.
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VI.4.2

- Some modification such as adding a ccoling air fan to
the grate cooler of the No.3 kiln will be carried

out.

- A new dust collector for the suspension preheater
will be installed together with conveyors, a fan and
a dust tank.

- Other existing equipment and facilities will be
vtilized after the same renovation as the basic plan.

Process description

It is referred to the flow sheet and general layout
attached hereinafter.

The process from raw materials quarry to slurry basins
is the same as the existing one, so the existing equip-
ment and facilities for these departments can be
utilized with minor repair.

The slurry will be transported by slurry pumps from the
existing slurry basin to slurry feed tanks to be pro-
vided before filter presses. The overflow of slurry
from these feed tanks will return to the slurry basin.
The each feed tank will be equipped with an agitator to
prevent precipitation of slurry at the bottom of the
tank.

The slurry will be fed from the feed tanks to filter
presses where it is dehydrated by compressed air method.
The cake, which is obtained in the filter press and
consequently has water content of less than 20%, will
be conveyed to the box feeder by the cake belt conveyor
to be installed under the filter press. Then it will
be constantly fed to the cake dryer through a box
feeder, a belt weigher and a belt conveyor. The
quantity of cake to be fed to the dryer will be auto-
matically controlled to the same quantity as the feed
to suspension preheater.
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In the cake dryer which is dispersion dryer type, the
cake will be dried up to water content of 1%t and will
become dry raw meal. As the heat source of dryer, the
exhaust hot gas from the 1lst stage cyclone (Cl) of
suspension preheater can be fully utilized.
The raw meal will be fed to 2nd-stage cyclone (C2) of

‘ suspension preheater together with the exhaust gas from
the dryer, and in the C2 cyclone the raw meal will be
separated from the gas, and then fed into the lst-stage
<yclone (Cl). The heat exchange between the raw meal
and hot gas from the kiln will be thus performed in the
Cl cyclone, and the raw meal will be fed into the kiln.
The exhaust gas induced by the induced draft fan (IDF)
from the C2 cyclone will be emitted to the atmosphere
through the dust collector and the chimney. The dust
collected by the dust collector will return to the kiln
through conveyors and the dust tank.
The existing No.3 kiln will be shortened by about 20 m
in length at the feed end side, because the present

. length is too long to get the high temperature gas from
the kiln end for effective heat exchange between the
raw meal and gas in the Cl cyclone.
The length of the No.3 kiln after shortening work will
be 98 m and the volume inside the shell is calculated
to be 838 m3.
The specific production capacity of semi-dry process
kiln with a 2-stage preheater is expected more than 30
kg/m3.h. Therefore, the output of the No.3 kiln after
conversion to semi-dry process can be expected to be
600 tpd from the following calculation.

3

® 30 kg/m3.h x 838 m> x 24 h/d = 603.36 t/d > 600 t/d

As the modification for the cooler, two sets of new
cooling air fan will be additionally installed and the

existing cooling air fan will be removed since air
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compartments under the grate will be increased to three
compartments, in order to increase the cooling capacity

of the existing cooler.

A dust collector for the exhaust air from the cooler

will be expanded.

The processes after the cooler are the same as the

existing ones, so the existing equipment and facili- .
ties can be utilized with minor repair.

VI.4.3 Materials and inputs

Quality of materials and inputs required for the
alternative plan is basically the same as that of the
basic plan.

However, consideration should be paid to the difference
in consumption of materials and inputs. Namely as
described in Chapter 4.3, fuel consumption of 1,200
kcal per ton of clinker in the semi-dry process is
usually much less than that of wet process adopted in
the basic plan, because effective heat exchange can be .
expected in the preheater cyclones.

On the other hand, maintenance cost required in the
alternative is estimated to increase by about 30% of
that of the basic plan, due to the fact that the semi-
dry process with the filtration department is much

more complex than the wet process and although the
new kiln with suspension preheater may consume less
quantity of bricks compared to the wet process.

Considering the above matters, production costs in the
alternative plan are summarized in Table 6-4.




teE-IA

Table 6-4 Estimate of Variable Production Cost

"Q10 03 INIITRSNOJ BNY INIYIINIING VOONO

(Alternative)
Unit Price Unit Cost Annual Cost 3
Item Component Quantity (Ka/t) (Ks/t-cement) (10° Ks/Year)
Foreign Local Foreign Local Foreign Local Total
(t/year)
Limestone 75,200 - 13.23 16.58 - 995 995
Raw Marl (Clay) 23,800 - 13.23 5.24 - 314 314
material
Silica 3,800 - (negligi- 0 - 0 0
ble)
Iron ore 980 - 268.0 4,38 - 263 263
Gypsum 3,700 - 328.73 20.44 - 1,226 1,226
Fire brick 108.0 10,100 1,900 18.18 3,42 1,090 205 1,295
Grinding ball 65.7 3,787 3,257 4,198 3.57 249 214 463
Mill liner 12.9 13,800 6,350 2.97 1.37 178 82 260
Utility
Lubricating oil | 55.74 (k%) - 5.24 Ks/% 4,87 - 292 292
Diesel oil 522 (k%) - 0.55 4,79 - 287 287
(Ks/2)
Paper bag 1.290 - 4,14 29,01 - 5,341 5,341
(mil.bags) (Ks/bag)
Electric power 7.5 (MWh) - 0.20 25.00 - 1,500 1,500
(Ks/kWh)
Energy Natural gas 29.43 3 - 2.10 3 10.30 - 618 618
(mil.ft7) (Ks/107€c")
I
Total 1,817 11,337 12,854
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VI.4.4 Manpower and organization

As already described above, only the No.3 kiln will be
operated with 600 tpd production capacity after comple-
tion of the project by the alternative plan, then the
manning plan for the project may require less manpower
than the present one. .
However, when considering the present social conditions
in Burma, it can be said that the project would be bet-
ter planned to employ working personnel as many as pos-
sible. Accordingly, in this alternative plan, it is
not recommended that the present organization and nos.
of employees be changed. Consequently, both factory
overheads and administrative overheads costs in this
alternative plan are the same as the present figures.

VI.4.5 Scope of project

Considering utilization of the existing equipment and

facilities as much as possible and the total investment .
cost, the scope of works in conversion of the No.3 kiln

to the semi-dry process kiln is discussed and briefly

explpined below:

- The works required for the departments from raw ma-
terials quarry to raw grinding mill are the same as
the basic plan.

- 2 sets of slurry pump and their piping will be pro-
vided for transportation of slurry from the slurry
basins to the filter press machines.

- 3 sets of filter press machines will be installed to
dehydrate slurry and make cake, and ancillary equip-

ment such as slurry feed tank, slurry pump, water
pump, compressor belt conveyor, box feeder, belt
weigher, etc. will be also provided.
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|

A cake dryer will be installed together with
ancillary equipment such as damper.

A 2-stage suspension prehester will be installed
together with an induced draft fan.

A dust collector for exhaust gas from the suspension
preheater will be installed together with conveyors,
fan and dust tank.

Modification of the kiln will be carried out such as
shortening of kiln shell, improvement of air seal,
increase of kiln speed, replacement of No.5 tire,
drive unit, etc.

Modification of the clinker cooler will be carried
out such as increase of nos. of air compartment,
installation of new cooling air fans, expansion of
dust collector, renovation of cooler grate and belt
conveyors to clinker storage, etc.

The works required for departments from the clinker
storage to the packing plant and the utility depart-

ment are the same as the basic plan.
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VI.4.6 Specifications of equipment

The specifications of main equipment to be installed
and renovated in the alternative plan are described as

follows:
Item No. ‘
1 No.2 Raw Mill Shell 1 set
Same as the basic plan
2 Slurry Pump 2 sets
Use : Slurry transportation from
basin to filter press
Capacity : 60 m3/h
Pressure : 4 kg/cm2
Motor : 30 kW IM .
3 Filter Press 3 set
Use : Dehydration of slurry
Capacity : 8.3 m3/h (cake)
Accessories: Slurry feed tank (20 m3) and
agitator, water pump for bear-
ing seal, water pump for clean-
ing filter cloth, compressor for
valve control and air receiver
4 Slurry Pump 3 sets

Use : Low pressure pump for filter press
Capacity : 90 m3/h

Pressure : 7 kg/cm2

Motor : 75 kW IM
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5 Slurry Pump

Use

Capacity
Pressure
Motor

6 Belt Conveyor

Use

Type
Capacity :

Dimension :

Motor

7 Box Feeder

Use H
Capacity :
Accessories:

8 Belt Weigher
Use

Type :
Capacity

Motor

9 Belt Conveyor

Use T
Type :
Capacity :
Dimension :

Motor :

3 sets

High pressure pump for filter press
13.5 m3/h

15 kg/cm2

18.5 kW

3 sets
Conveying cake to box feeder

Flat belt type
8.3 Nm3/h {cake)

Belt width 1,800 mm
Length 15,000 mm
5.5 kW GM

1 set

Feed of cake to dryer
Max. 65 t/h (wet basis)
Cake storage bunker (40 m3)

1 set
Weighing of cake
Flat belt type
20-65 t/h (wet basis)
5.5 kW (vVariable speed motor)

1 set

Conveying cake to dryer

Trough belt type

Max. 65 t/h (wet basis)
Belt width
Length

5.5 kW IM

700 mm
20,000 mm
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10 Dryer 1l set

Use

Drying of cake

Type : Dispersion dryer
Capacity : 48 t/h (dry basis)
Dimension : Diameter 2,250 mm
Length 6,300 mm .
Motor : 200 kW IM
11 Suspension Preheater 1 set
Use : Heat exchange between raw meal
and hot gas ‘
Type : 2-stage suspension preheater
Capacity : 600 t/d _ {

Dimension :
Size of tower
10,000 mm x 10,000 mam x 32,500 mm height

Diameter of cyclone shell .
Cl 4,160 mm
c2 2,500 mm
12 FAn (IDF) 1 set
Use : Preheater
Type ¢ Turbo fan

Capacity : 2,700 m>/min at 180°C
Pressure : 550 mmAq

Motor : 380 kW DCM

Accessories: Suction damper with actuator
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13 Dust Collector 1 set

Use

Preheater exhaust gas
Type : Cyclone type dust collector
2,700 m3/min at 180°C
Dimension : Diameter of cyclone 2,500 mm
. Nos. of cyclone: 8
Accessories: Screw cohveyors, bucket eleva-

Capacity

tor, rotary valve, dust tank,
pneumatic conveyor

14 Fan 1 set
Use : Exhaust gas
Type ¢ Turbo fan

Capacity : 3,000 m3/min at 150°C
Pressure : 300 mmAq
Motor : 230 kW IM

. Accessories: Suction damper with actuator

15 Kiln (No.3 kiln modification) 1 set

Consisting of: - Shortening of kiln shell by
20 m in length at the feed
end side

- Increase of kiln rotation
speed from max. 1 rpm to
max. 1.5 rpm

- Replacement of No.5 tire
with new cne

- Brick works and steel works
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16 Fan

Use

Type
Capacity
Pressure
Motor

Accessories
17 Fan

Use

Type
Capacity
Pressure
Motor

Accessories

18 Clinker Cooler

1 set

No.l air compartment of clinker

cooler

Turbo fan

230 m3/min at 30°C

400 mmAgq '.'
30 kW IM

Suction damper with actuator
3 sets

No.2 and No.3 air compartment

of clinker cooler

7Turbo fan

1,160 m>/min at 30°C

300 mmAq

90 kW IM

Suction damper with actuator ‘

(Modification) 1 set

Consisting of: - Modification of air compart-

19 Dust Collector

Use

Type
Capacity
Dimension

ments increase from 1 to 3
- Replacement of a half of
grate plates
- Renovation of grate frames

1 set

Cooler exhaust air

Cyclone type dust collector ‘
480 m3/min at 160°C

Diameter of cyclone 330 mm

Nos. of cyclone : 12

Accessories

Screw conveyor, rotary valve
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20 Belt Conveyor 1 set

Use

Clinker transportation to
clinker storage

Type : Trough and heat resisting belt
type

Capacity : 40 t/h

Dimension : Width 600 mm
Length 7,200 mm

Motor : 1.5 kW GM

21 Belt Conveyor 1 set
Use : Clinker transportation to

clinker storage

Type : Trough and heat resisting belt
type
Capacity : 40 t/h
Dimension : Belt width 600 mm
Length 70,600 mm
Motor : 7.5 kW GM
22 Packer 1 set

Same as the basic plan

23 Instrument 1 set

System : Analogue signal system
Signal : DC 4 - 20 mA
Measuring points and principle:
- temperature 11 - thermocouple
1l - pyrometer
- pressure - transmitter
10 - pressure gauge
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- material flow 1 - load cell

2 - swing time flow

switch
- hopper level 1 - paddle switch
1 - load cell
2 - ultrasonic monitor
- damper position 2 - potentiometer .
- machine speed 3 - tachogenerator
- indicator 7 - moving coil type
- recorder 3 - pen type
3 - multipoints type
24 Electrical Equipment 1 set
(1) Operational panel
Type : Steel-made, self-standing
Dimension : Width 2,000 mm x 2 sets
Depth 600 mm ‘

Height 2,00C mm
Graphic board, pushbuttons,

Mounting
indicators, recorders,
annunciators

(2) Motor starter panel

Type : Steel-made, self-standing

Dimension : Width 5,000 mm
Depth 450 mm

Height 2,100 mm
Mounting : Breakers, relays, timers,
terminal blocks .

(3) Cable & wire

Kind : Vinyl sheath insulated
Size : 2 - 100 mm2
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VI.4.7 Standards

The technical standards to be applied in this

alternative plan are the same as those of the basic
plan.

VI.4.8 Estimate of investment cost

The estimate of investment cost for this alternative
plan is summarized in Table 6-5 (1) and Table 6-5 (2).
The premises for calculation of the investment cost are
basically the same as those of the basic plan.
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Table 6-5 (1)

(Plant Machinery and Equipment)

Estimate of Investment Cost (Alternative 1/2)

Cost (in lO3 Kyats)
Item | Q'ty Item description Foreign | Local
No. Foreign | Local Total
1 1 | No.2 Raw Mill Shell ) o 2,071 1,411 3,482
2 2 | Slurry Pump ] ° 242 163 405
3 3 | Filter Press o o 9,510 6,578 16,088
4 3 | Slurry Pump ] o 387 258 645
5 3 | Slurry Pump o o 646 430 1,076
6 3 | Belt Conveyor o ] 1,292 879 2,171
7 1 Box Feeder o o 1,346 911 2,257
8 1 |Weigher ° ° 323 21 539
9 1 | Belt Conveyor o o 269 181 450
10 1 | Dryer o o 4,210 2,930 7,140
11 1 Suspension Pre- o o 5,209 3,586 8,795
heater
12 1 | Fan (IDF) o o 2,099 1,400 3,499
13 1 | Dust Collector o o 3,098 2,098 5,196
14 1 |Fan o o 1,076 717 1,793
15 1 |Kiln (No.3 Kiln o 1,023 687 1,710
Modification)
16 1 | Fan o o 83 57 140
17 1 | Fan o o 216 145 361
18 Clinker Cooler o o 286 483 769
(Modification)
19 1 ! Dust Collector o o 205 140 345
20 1 | Belt Conveyor o o 166 112 278
2i Il | Belt Conveyor o o 415 281 696
- 1 | Spare parts o 2,153 0 2,153
- Contingency o o 3,798 1,195 4,993
Total 40,123 | 24,858 | 64,981
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Table 6-5 (2) Estimate of Investment Cost (Alternative 2/2)

(Auxiliary and Service Equipment)

Item {Q'ty ([ Item description Foreign | Local Cost (in 103 Kyats)
No.
Foreign | Local Total
14 1 | Packer ) o 269 180 449
15 1 Instrument o ) 1,346 894 2,240
16 1 Electric Equipment o o 3,988 2,651 6,639
- 1 | Water Supply Equip- o o 155 102 257
ment
- 1 | Laboratory Equip- o o 269 180 449
ment
- 1 | Renovation of o o 1,615 1,083 2,698
Existing Equipment
. - 1 | Spare Parts ] 392 0 392
Total 8,034 5,090 | 13,124




ONEDA ENGINEERING AND CONSULTING CO., LID.

CHAPTER VII PLANT ORGANIZATION AND OVERHEAD COST

VII.1 Administration of the Plant

‘ VII.1.1 Present organization
This plant has been planned to operate with a total
working personnel of 1,619 under the manning programme
shown in Table 7-1 Manning Organization Chart of Thayet
Plant. The plant, however, is presently operated
actually with a total working personnel of 1,249 under
the same organization. From this fact and extremely
low productivity per capita of cement, it can be said
that the existing plant could be operated by the’
present number of personnel. Discussion on the present
manning programme are made below.

(1) The total number of working personnel can be said
. to be extremely large, because yearly cement
productivity per capita is only 185 tonnes at the
rated plant output.

(2) The fact that the administration department has
many employees seems due to its many security
staff of 62 persons. It seems to be necessary for
the plant to have such number of security staff
for self defense against the condition surrounding
the plant.

(3) As usually applied to many cement plants at
. present, the routine maintenance is carried out by
the planning department staff who are ceparated
from the operation staff. In this point it can be
said that the present organization regarding the
maintenance work is modernized to ensure such work

to be planned and executed by skilled experts.
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Table 7-1

THAYETMYO CEMENT PLANTY
Organization Chart
(as of 1985)

GENERAL MANAGER

-

Planning Deparement
Deputy Genvral Manawer

I
l l

Production Department
Doputy General Manaper

Planning & Stures

Power House 8 Elew, Quarry Production Accourting Quality Control Administration ]

Asst.GenManager Asst.Cen. Manager Eng. Eng. Asst.Cen, Manager Chiof Chomixt .\uu.u-m..‘l.m.uwrJ
|
Planning  Stores  Workshop Elvctrical Power Budget/  Costing Sales ' Quality Raexearch Laburato= Medical Personnol Adminis= Securive
House Finance Wages Control ey tracion
Pensjons

| L1 ! l l 1 I I [
Dep. Dep. Dep. Dep. Dep. Dep. Dup. Dep. Dop. Dep. Bop. Dep, Pup. Dup, Bep,

Moechani- Psst.Gen. | Mechuni= {Electri= | Mechani- Quarry Produc- Asut.Gen]aaxt . Gen Asst . Gen, Chint Chiuf Anst, Con JAsnt ., Cun |Asut o
cal ‘anager cal cal cal Enyg. tion Manager | Manager |Manager Chomisc Chemiste Manager | Manager | Mnaer
Eng. EngR. Eng. Eng, Eng. Financu | Finance | Financo
Asst. Asst, Asst, ASNC, Asst. ASNT,

Mechani= [ oo [ Mechani= | Electri=|Mechani- Quarey | Mechani=- oy e . Ml i - - . . .
cal OEticer cal cal el Eng. eal OMiicer | Mricer | Officer Chemist | Chemisne | Chemine | Officer | Officor | Officur |Orfice:
Eng. Eng. Eng. fng. Eng.

Number of Persvnnel (Totals 1,581)

22 36 A 101 83 339 339 V7 27 17 4% 10 (] 4 19 134 h)

Source:  ClC, Rangoon
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However, a number of personnel engaged in the
maintenance work seems to be rather small com-
pared with ones in the production department.

VII.1.2 Number of employee by rank
Tie present number of employee of the plant is classi-

fied by rank as shown in the following Table 7-2.

Table 7-2 Number of Employee by Rank
(As of October, 1987)
(Unit: Person)

Nos. of employee
Category Set-up | Appointment | Vacancy
General Manager 1 1 0
Deputy General Manager 2 1 1
Assist. General Manager & 9 9 0
. Chief Chemist, Accountant
Deputy Assist. General Manager 27 24 3
& Deputy Chief
Assist. Manager, Engineer, 33 25 8
Accountant, Chemist
Technician (Grade 10) & 65 65 0
Clerical (Grade 4)
Technician (Grade 8) & 116 110 6
Clerical (Grade 3)
Technician (Grade 6) & 209 188 21
Clerical (Grade 2)
Technician (Grade 5) 290 251 39
Technician (Grade 4) 274 253 21
Technician (Grade 3) 42 41 1
Technician (Grade 2) 233 133 100
Technician (Grade 1) 175 105 70
Apprentice 143 43 100
Total 1,619 1,249 370
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According to the table, the present number of appointed
technicians ranked in the lower grades is much less

compared to the set-up number of employees. From the

fact that the plant has been practically operated by

this large vacancy of employee, it can be said that the

plant can be expected to be operated by the present

number of employee even after completion of the project. ‘

VII.1.3 Recommendation on administration

According to the project engineering plan (refer to
Chapter V), only the old-aged No.l kiln will be newly
replaced together with several auxiliary facilities.
The present administration system will, therefore,
basically not be required to be changed. However, in
order to operate the plant under good and stable con-
dition after completion of the project, the following
recommendation is made for improvement of the admin-
istration of the plant.

(1) Maintenance management

The purpose of maintenance management is to
improve operation efficiency as well as to reduce
maintenance and repair costs. The maintenance
management should be conducted by fully consider-
ing both long term and short term economy.

The basic approach to maintenance management
should not be changed regardless whether the pro-
ject is executed or not, but it will be necessary
to provide training for operators, and to prepare
maintenance standards and maintenance system in- ‘
corporating the following points.

. Operation and maintenance personnels must be

fully familiar with the construction, character-
istics and capacity of all pieces of equipment.
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(2)

. To understand the life cycle of the spare parts
of all machinery and equipment, also prepare an
inspection standard (inspection p.int, period,
method, qualified inspector and necessary
action) classified into daily inspection and
periodical inspection.

. To prepare a lubrication standard (lubrication
point, period, amount & type).

. To prepare an inventory standard for spare parts.

. Since coordination and cooperation between oper-
ation department and maintenance department is
an important point for upgrading operation ef-
ficiency, maintenance efficiency and safe oper-
ation, the operation standards and maintenance
standards must be prepared by fully considering
tnis point.

. For raw material and cement grinding departments
maintenance management must be strengthened and
necessary repair must be performed to let them
show their potential capacities.

Process operation management

when considering the economic condition, labor
condition and technical level of the employee, it
is believed that a labor intensive type operation
is more desirable than a sophisticatedly computer-
ized operation control system. Because when
sophisticated control equipment breaks down, it
will affect other process department as well as
require a high degree of technology to repair the
equipment. Furthermore such sophisticated equip-
ment may require a great amount of inventory for
spare parts from foreign countries.

VII-5
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(3)

Taking account of the above-mentioned condition,

in this project it has been planned to use the
conventional type control system with which the
employee of the plant is familiar. However, for
future efficient operat{on of this plant, the
preparation of proper operation manual and techni-
cal training of operating staff are necessary and
it is recommended to conduct such training by the
present engineers with high technique in the plant.
In addition, statistic approach is also recommended
to analyze and evaluate the operational results of
the plant.

on the other hand, the present quality control
system can be said to be sufficient and almost the
same as in many cement plants. No change is re-
quired in the quality control system.

Safety management

It goes without saying that the safety control
should be carried out regardless whether the pro-
ject is implemented or not. It is natural that
the aim of safety control is to do away with all
the disasters i.e. not only big disasters but also
very minute ones, anu tc keep the health of em-

ployees.

It is, therefore, recommended that the following
activities should be promoted.

o To keep the present safety and health programme
for managing all matters on safety and health.
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° To establish a regulation for safety and health
as a basic policy of safety control.

° To establish a standard for safety works by re-
viewing the operation and maintenance works in
the plant from a safety control point of view.

° To recheck and improve all operational and
maintenance facilities for preventing danger.

VII.2 Overhead Cost

As mentioned above, no change in the present organiza-

tion of the plant is required for this project, because

only No.l kiln will be replaced together with auxiliary

facilities.

Taking into account this condition, the following basis

is applied to the calculation of the overhead costs in
’ the project.

(1) Administration labor cost

Since the organization is expected to be the same
as the present one, no additional administration
cost is estimated.

(2) Maintenance cost of building and equipment

The same unit cost as the present cost per produc-
tion of 11.2 Kyat/ton-cement will be applied to
the maintenance cost of building and equipment

' after completion of the project.
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(3)

(4)

(5)

(6)

(7)

(8)

Technical assistance cost

No technical assistance is required to the pro-
ject, because production process to be adopted in
the project is familiar to the present staff of
cf the plant.

Training cost

During erection and commissioning of the plant,
training of the staffs by the supplier of ma-
chinery and eguipment will be necessary. Such
training cost is included in the pre-production
expenditure.

Royalty for patent

Since there is no patent concerning the production

process to be adopted in the project, no royalty .
is included in the overhead costs.

Royality for raw materials

One Kyat per a hundred cubic feet is considered as

limestone and marl royalties which are included

in the administration non-labor cost.

Land cost

No land cost both for acquisition and rental is
considered.

Insurance cost
Yearly insurance cost of 0.25% of the civil engi-

neering works, machinery and equipment is esti-
mated as the factory overhead cost.
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(9) Goods and service tax

The goods and service tax will be imposed on the
cement at a rate of 67.2 Kyat/ton-cement equiva-
lent to 20% of the exfactory cement price of 336
Kyat/ton-cement, which is included in the market-
. ing non-labor cost.

(10) Distribution cost
The average distribution cost of 44 Kyat per ton
of cement is estimated based on the present cost
of distribution, which is included in the market-
ing non-labor cost.

(11) Depreciation and financial cost

Refer to Chapter IX.
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CHAPTER VIII MANPOWER

VIiI.l Manpower Requirement

Manpower requirement is usually divided into two cate-
. gories, i.e. the labor and the staff. Discussion and
description are, therefore, made respectively as below.

VIII.1l.1 Requirement in each phase

As already described in Chapter V, in this project only
machinery and equipment of the No.l kiln burning de-
partment will be replaced as well as auxiliary facili-
ties in other processes. Additional manpower require-
ment is, therefore, limited to the new project scope.
In addition, only unskilled labors are required to be
newly recruited, because the manufacturing process is
planned to be the same as the present wet process, and
. engineers and skilled labors for it have been already
allocated in the plant.
When considering the above situations, it can be said
that botu in pre-production phase and operational
' phase, labors shown in the allocating plan in Chapter

VIII.1l.3 is only required for the project but no staff
is required.

VIII.1.2 Qualification and recruitment

No special skill and experience in the cement manu-
facturing field is required for labors to be newly

. recruited for the project due to the afore-mentioned
reasons. It is, however, desirable for the project to
recruit labors from high school graduates having quick
understanding capabilities in industries. Of course it
is necessary to conduct the training of labors on many
items such as process technology, operation method,
maintenance and so on.
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On the other hand, it seems easy to recruit necessary
number of labors from high school graduates because the
Thayet cement plant is the main industry in the Township.

VIII.1.3 Manpower allccating plan

Based on the above consideration on manpower require- ‘
ment, the manning plan after completion of the project

was prepared.

According to this plan, the total number of employee is

increased by 50 from present 1,249 to 1,299. However

totally set-up number of employee is planned to remain

as it is, since the plant has been operated for a long

time with a large number of vacancy of employees.

(1) Organization after completion of the project
Basically no change in organization of the plant
is required, however, recommendation described in ‘
Chapter VII.1l.3 should be minded.

(2) Manning plan after completion of the project

‘ The following employees should be newly added to
the present production department for No.l kiln

operation.

° Qperator 2 persons,’shift x 5 crews/shift
o Burner master 1 persons/shift x 5 crews/shift
o patroller 7 persons/shift x 5 crews/shift
° Total 50 persons

The above figures are considered to be somewhat
high in comparison with those of industrialized
countries, but are assumed to be reasonable taking
into account the non-centralized control system of
the existing plant.
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The additional employee is classified by rank as

follows:
Categcercy Nos. of employee
o Technician (Grade 8) 5
o Technician (Grade 6 & 5) 45
o Total 50

VIII.1.4 Other staffing plan

Since the scope of the project is limited to only re-
placement of the existing production line 1, neither
special supervisory and managerial staff nor technical
assistance by foreign experts is considered for the
project. Only supervisory services by the foreign
equipment supplier during erection and commissioning
are considered, which cost is included in the machinery
and equipment cost item.

VIII.2 Cost of Manpower

Wages and salaries including benefits and sccial
security contribution of the present emplcyee are shown

in the following table.
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Table 8-1 Wages and Salaries
(Unit: Kyat/month)
Pay scale Special Allowance

General Manager 1300 - 1400 120 - 130
Deputy General Manager 1000 - 1200 110
Assist. Factory Manager 800 - 1000 100
Deputy Assis’ . Manager 500 - 800 90

Head of Division 450 - 700 90
Technician (Grade 10) 400 - 520 90
Technician (Grade 9) 360 - 480 85
Technic .an (Grade 8) 32C - 440 85
Technician {Grade 7) 260 - 380 80
Technician (Grade 6) 210 - 330 80
Technician (Grade 5) 160 - 230 80
Technician (Grade 4) 150 - 220 75
Technician (Grade 3) 130 - 200 75
Technician (Grade 2) 125 - 150 70
Technician (Grade 1) 110 - 125 70
Apprentice 100 - 110 70
Source: Pharmaceutical Industries Corporation
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According to the manning plan and the rate of wages and
salaries, the additional cost of manpower for the pro-

ject is calculated and summarized as below. This cost

is included in the direct labor cost item.

Table 8-2 Cost of Manpower

Categorv Nos. of Wages & Annual amount to
employee | Salaries | be paid (Kyat)
Technician (Grade 8) 5 400 24,000
Technician {(Grade 6) 10 270 32,400
Technician (Grade 5) 35 200 84,000
Total 50 - 140,400
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CHAPTER IX IMPLEMENTATION SCHEDULE
IX.1 Preparation Work
Prior to conclusion of the contract between the equip-

ment suppliers and CIC, the following preparation work
. is necessary.

(1) Financing arrangement 3 months
(2) Preparation of tender documents 2 months
(3) Preparation of tender by contractor 2 months
(4) Evaluation of tender 2 months
(5) Negotiation and award of contract 3 months

Total 12 months

When the contract can be expected to be awarded to the
suppliers having sufficient technology and extensive
experiences on cement manufacturing by wet process, it
is not necessary that consultants be hired to perform

. the preparation work and to supervise the construction.
Discussion and description on type of the contract are
made below.

Various types of contract can be considered, but the
scope and conditions of the project should be taken
into account.

Since the construction should be carried out consider-
ing operation of the existing No.2 and No.3 lines, a
turn-key basis contract can be said unsuitable for this
project. If equipment is procured from different
sources by CIC itself, a large number of persons is re-
quired to control and administer the work responsi-

" bility, construction schedule and future spare parts
management, and this would place an excessive load onto
the Thayet plant business management. Under a cost-
plus-fee contract, many possible risks would be imposed
on CIC in case of work delay or occurrence of un-
expected problems.
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IX.2

As a result of the above consideration, a type of con-
tract that the supplier should deliver the equipment on
CIF basis, inclusive of supervisory services during
construction and commissioning of the plant, is most
desirable for this project from the following reasons:

(1) This type of contract is most economical when
capable local contractors with sufficient experi-
ence can be found.

(2) This type is also effective from the viewpcint of
technical transfer to a local partner.

Therefore, in this implementation schedule a local
contractor, namely Construction Corporation (CC), is
considered to be assigned for construction of the
plant. Of course it is necessary for effective execu-
tion of the project that roles and responsibilities
amcng the equipment suppliers, CIC and CC must be
clearly defined before commencement of the work.

Breakdown of Work
In order to implement this project, it is necessary to

clarify and breakdown the work to be performed in Burma
and the work to be performed in overseas countries.

IX.2.1 Local pcrtion

(1) Civil and building ccnstruction
All civil engineering works and building construc-

tion works, excluding design and supply of steel
construction materials.
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(2}

(3)

(4)

Mechanical work

Installation of machinery and equipment, instal-
lation of prefabricated equipment (hopper, duct,
chute, pipe, etc.) and supply of small parts.

Electrical work

Installation of electrical equipment and execution

of rable wiring.

Others

Execution of temporary work, supply of heavy
equipment and construction materials (cement,
sand, brick, etc.), and management of work and
materials as well as installation of materials and
equipment necessary for the work which are not
included in the overseas portion.

1X.2.2 Overseas portion

(1)

(2)

Civil and building construction

Design, supply of steel construction materials and
supervision.

Mechanical work
Design and supply of machinery and equipment,

supply of prefabricating materials (hopper, duct,
chute, pipe, etc.) and supervision.

IX-3




ONGDA ENGINEERING AKD CONSULTING CO., LTD.

IX.3

(3)

Electrical work

Design and supply of control panel, motors,
instruments, lighting facilities, wiring materi-
als, etc. and supervision.

Work Schedule

The work schedule may be broken down into the indirect

work to be conducted in overseas countries, including

design, determination of specification and procurement

of machinery and equipment, and the direct construction

work to be conducted locally.

(1)

(2)

Indirect work

The indirect work includes design together with
procurement of materials, manufacturing, inspec-
tion and shipment of machinery and equipment. The
machinery and equipment supplied from overseas
countries are expected to be delivered in one
shipment to the site 12 months after designing is
commenced.

Direct construction work

The direct construction work includes civil engi-
neering work, inland transportation, mechanical
and electrical installation work, trial runs and
commissioning.

The first work of the direct construccion work,
after the Construction Corporation staff are
mobilized to the site, will be disassembling and
removal of No.l kiln and associated equipment
(brick lining, shell, roller, etc.) which is
expected to start in the third month after mobili-
zation and to last about 4 months.
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(3)

civil construction is exp>cted to take 6 months,
and mechanical installation work is expected to
start in the 4th month after commencement cf civil
construction and is expected to be completed in 8
months. Electrical installation work will pro-
gress parallel with mechanical work and the last
one month will be the testing period for both
mechanical and electrical equipment. During this
test period, electrical connection for both power
and control will be carried out to the existing
power source, therefore, both No.2 and No.3 kilns
should bte shut down during this period.
Commissioning is expected to be completed within 3
montus, therefore, the commercial operation can be
expected to start in the 24th month after award of
contract to the equipment supplier.

In the above schedule, local conditions concerning
construction work which is thought to require a
little longer time than in industrialized coun-
tries is taken into consideration.

The bar chart of project implementation is shown
in Fig.9-1.

Construction during operation

As above described, the construction work is plan-
ned to be carried out while the existing No.2 and
No.3 kilns are in operation. Therefore, in order
to prevent troubles between plant employees and
construction workers, it is recommended to provide
a proper area where temporary equipment for con-
struction be located.

In addition, security work should be provided to
protect power supply cables against being damaged
during construction period.

IX

1
[54]
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IX.4 Responsibilities of Work

It goes without saying that this project should be
implemented under the overall responsibility of the CIC
personnel assigned. Each work, however, will be
carried out practically under the following responsi-
bilities of parties concerned.

(1) Preparation work

CIC is c¢xpected to be responsible for the imple-
mentation of the preparation work described in
Chapter IX.1.

(2) Civil work

It is expected that CC will execute the civil
work. The details of the civil engineering draw-
ings and plant layout drawings will be provided on
the equipment supplier's responsibility.

(3) Construction work

It is planned that CC will carry out mechanical
and electrical installation. The equipment sup-
pliers are, however, considered to be responsible
for supervising such installation work and com-
missioning of machinery and equipment.

(4) Trial runs

The trial runs will be carried out according to
the agreement between CIC and CC, then the ma-
chinery and equipment will be handed over to the
CIC personnel who are responsible for commercial
operation of the plant.

1X-6
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IX.5 Staff Build-up

As described in Chapter VIII, only additional labors of
50 persons will be required for operation of the plant.
It is expected that these labors be employed before

commencement of the trial runs of machinery and equip-

’ ment.

IX.6 Payment

It is planned that machinery and equipment cost will be
covered by a foreign loan, while construction cost,
pre-production expenditure and working capital will be
financed by a local loan. Therefore, the civil engi-
neering work and construction will be paid by local
currency, whereas machinery and equipment price and
supervising fee will be paid by foreign currency. 5%
of machinery and equipment price including freightage
is added as contingency to the sum of machinery and

. equipment price. No other contingencies are oxpected.

IX-7
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Fig. 9-1 Schedule of Project Implementation
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CHAPTER X FINANCIAL EVALUATION

Conditions and Method of the Project Evaluation

The project evaluation was carried out with the follow-
ing conditions put into the COMFAR computer programme
developed by UNIDO. The obtained outputs such as
internal rate of return (IRR), income statement, cash-
flow table, etc. are attached hereto as an integral
part of this report.

Conditions
(1) Investment cost

Only the investment cost newly required for this
project was considered, disregarding the values of
the existing equipment commonly used in the pro-
ject, which would be able to be considered as
'hypothetical investment', because such equipment
is of little or no value if the project is not
implemented.

(2) Production cost
(a) Variable cost

The variable costs shown in Table 4-15 were
considered.

(b) Fixed cost

The following fixed costs were considered:
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(3)

- Direct labor cost required additionally for the
project

- Factory overheads consisting of the depreciation
£ the new assets and the financial cost of the
new investment, the insurance premium for the
new assets, and the royalty for the limestone
extraction

The direct labor cost, factory overheads and
administrative overheads of the existing plant
operation were not taken into account, because
these will remain the same, irrespective of
whether thke project is implemented or not.

Working capital

Although the existing plant provides a lot of
capital for inventory and materials, taking into
account the increase of production capacity by 200
tpd, the following additional working capital is
considered to be required for the project.

(a) Foreign currency
- Coverage of consumption of fire brick,
grinding ball and mill li.ier planned to be
procured from foreign countries for 6 months

(b) Local currency

- Coverage of consumption of raw materials
for 10 days

- Coverage of consumption of lubricating and
diesel o0il for 3 months
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(4) Revenue

Calculation was made based on the revenue dis-
cussed and shown in Chapter III.5.2 and Table
3.17.

l. (5) Source of finance for the new investment
(a) Foreign currency

Because of the scarcity of the foreign cur-
rency reserves in Burma, no commercial loan
was considered. Instead, a soft loan of the
following conditions was considered.

- interest rate : 2.5%/annum
- grace period : 10 years
- repayment : in 20 equal yearly
. installments

(b) Local currency

As instructed by the project office in
Rangoon, no equity is considered and the
source of finance is from a local loan of the
following conditions:

- interest rate : 5%/annum
- grace period : none
- repayment : in 5 equal yearly
' installments

X-3
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X.1.2 Summary of the input data t> COMFAR

(1)

Investment cost

The total investment cost is summarized in the

following table.

Table 10-1 Summary of Input Data to COMFAR

(Unit: Thousand Kyats)

Foreign Local Total
Land 0 0 0
Site preparation 0 0 0
Civil work 83 805 888
(machine foundations)
Building 0 42 42
Incorporated fixed assets 0 0 0
FOB price 22,032 0 22,032
Spare parts 306 0 306
Plant Freight & 3,827 390 4,210
Machinery insurance
& Tax & customs 0 11,635 11,635
Equipment duty
Erection 0 5,510 5,510
Contingency 2,190 662 2,852
Sub-total 28,355 18,197 46,552
FOB price 2,806 0 2,806
Auxiliary Spare parts 165 0 165
and Freight & 474 16 490
Service insurance
Equipment Tax & customs 0 1,477 1,477
duty
Erection 0 701 701
Sub-total 3,445 2,194 5,639
Consultant's 0 0 0
Pre- fee
production | Training 322 _34 356
Expenditure | Test | Labour 0 69 69
run__ | Material 0 _0 0
Sub-total 322 103 425
Working capital 1,074 248 1,322
Total 33,279 21,589 54,868
(Approx.8.29
F Mil.USS)
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Table 10-2 Summary of Production and Marketing Cost

Unit Unit price Unit cost Annual cost for full
No. Item Contents consumption (Ks) (Ks/t-cement) production (10°"Ks/anpum)
per ton of | Foreign| lccal | Foreign | Local | Foreign Local Total
cement
Limestor 1.2097 ¢ 0 13.23 0 16.58 0 995
Clay 0.3722 ¢ 0 13.23 0 5.24 0 314
1 | Raw waterials Silica sand 0.0635 t 0 (negligible) 0 0 0 0
Iron ore 0.0i38 ¢t 0 268.0 0 4,38 0 263
Gypsum 0.0600 t 0 328.73 0 20.44 0 1,226
Sub-total 1.7212 ¢ - - 0 46.64 0 2,798 2,798
Fire brick 2.838 kg 10.1 1.90 28.66 5.39 1,720 323
Crinding ball 1.095 kg 3.787 3.257 4,18 3.57 249 214
Mill liner 0.215 kg 13.80 6.350 2.97 1.37 178 82
2 | Utilicy Lubricant & diesel oil
Lubricant c.92¢ 1 0 5.24 0 4.87 0 292
Diesel oil 8.7 1 0 0.55 0 4,79 0 287
Paper bag 21.5 bag 0 4.14 0 89.01 0 5,341
Electric power { 125 kWh 0 0.20 0 23.00 0 1,500
Sub-total - 15.587 35.78 | 134.00 2,147 8,039 10,186
3 | Energy Natural gas . 540 3 +] 2.10 0 13.73 0 824 824
X 107cu.ft
4 | Labour (direct) | addition only 50 man - 233 man month 0 2.33 0 140 140
5 | Maintenance including re- - - - - 11.20 168 504 672
pair
6 | Factory over- Insurance premium for the new equipment - 1.38 0 83 83
heads Depreciation of the new assets to be calculated by COMFAR
7 | Adninistration - - 0 0 0
labour
8 | Administration | Royalty for extraction of limestcne 0 0.215 0 1 13
non-labour Cost of finance for new in\estment ‘ to be calculated by COMFAR
9 | Marketing - - 0 0 0
labour
10 | Marketing Go.ds and Service tax 0 67.32 0 4,039 4,039
= [ Selling and diatributing cost 0 44,9 QL 2,640 2,640
Totzl 35.78 | 320.82 2,315 119,080 21,395
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(2) Revenue

The annual revenue is calculated for each year
respectively as shown in the following table.

Table 10-3 Annual Revenue

1991 1932 1993-2005
Annual sales volume 48,000 t 54,000 t 60,000 t
average selling price 492.22 492.22 492.22
at three depots (Ks/t)
annual revenue 3 23,620 26,580 29,533
(107Ks)

X.1.3 Result of calculation

Results of caiculation for the input data stated in the

foregoing is summarized as foll

(a)
(b)
(c)

IRR: 10.97%
Pay-back period: 7.1 year

Break-even point (in Year

OWS:

s
3):

62.1% (37,300 t/y)

Sensitivity analysis was carried out on IRR and the

preak-even point in the following cases:

Table 10-4 Results of Sensitivity Analysis

Case Variation IRR Break-even point
Operation | Annual pro-
(%) | rate (%) jduction(t/y)
1 Up production cost by 10% 8.32 74.7 44,800
2 Down production cost by 10% | 13.45 52.9 31,700
3 Up investment cost by 10% 9.65 67.5 40,500
4 Down investment cost by 10% | 12.52 56.5 33,900
5 Up sales price by 10% 15.79 46.5 27,900
6 Down sales price by 10% 5.42 93.3 56,000
7 Import tax free (equivalent | 15.40 47.2 28,3C0
to decrease in total in-
vestment cost by 24.8%)
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Each case number is corresponding to the index of
COMFAR programme as follows:

Table 10-5 Index of COMFAR Programme

Case Index of COMFAR Remarks
- BURMA 0 Basic case
1 BURMA 1 Up production cost by 10%
2 BURMA 2 Down production cost by 10%
3 BURMA 3 Up investment cost by 10%
4 BURMA 4 Down investment cost by 10%
5 BURMA 5 Up sales price by 10%

G BURMA 6 Down sales price by 10%

7 BURMA 7 Import tax free
8 BURMA 8 Alternative plan
9 BURMA 9 Forecact of existing plant
10 BURMA E For economic analysis

The COMFAR output summary sheets for all the above
cases are attached hereto.

Also shown is a graphic illustration of IRR sensitivity
analysis. (See Fig. 10-1.)
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X.2

Examination of the Existing Plant's Financial Viability
after Implementation of the Project

Necessity of the examination

Even if the project itself is financially viable, it is
meaningless unless the Thayet cement plant as a whole
is financially viable after implementation of the pro-
ject. To examine this point, the existing plant's
financial status in case of the project being not im-
plemented was forecast for the life of the project.
Such forecast was made on the following conditions:
No.2 and No.3 kilns (nominal capacity being 400 t/d
each) yearly produce 120,000 tons of cement in total
without any investment to renovate them.

- Production and marketing unit costs are thz same as
used for the financial evaluation of the project,
except the fuel cost. (The fuel cost for the project
was estimated lower than those consumed by these old
kilns.)

- Direct labour cost, factory overheads and administra-
tive overheads are almost same as those of F.Y. 1985/
86. (Of course, the depreciation and the cost of
finance are made different from year to year.)

- The average selling price and the marketing and
distribution cos: per ton of cement are the same as
used for the project evaluation.

- According to the commitment made already, interest of

the existing loan will be paid and repayment of the
loan made.

X-9
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From the above forecast made by using COMFAR, iﬁ can be
found whether the Thayet cement plant is viable or not
if the project is not implemented. Furthermore, by
adding the project's income statement to that of the
said forecast, it can be clearly understood whether the
project can improve the financial status of the

Thayet cement plant.

Result of the forecast and examination

The result of the forecast of yearly net profit is
shown in Fig. 10-2. From this result, it is known
that:

(1) The existing plant will suffer from deficit or
almost no profit until 1997, but will make profit
of 6 to 7 million Kyats per year from 1997, which
is about twice as much as that of F.Y. 1985/86.

(2) The project will improve the profitability of the
existing plant.

(3) Though not indicated by the graph in Fig. 10-2,
the existing plant will suffer from yearly deficit
of about 5 million Kyats in 1989 and 1990 respec-
tively, which is considered to be very much likely
according to the COMFAR calculation. Iun addition,
it is suggested that the plant will suffer from
much deficit in 1988, though the figure is not in-
cluded in the computer output. But the plant will
be able to endure all the said deficit, owing to
the accumulated profit (reserves).

A sharp decrease of the depreciation is the reason
why the net profit will increase suddenly in 1997.

X-10




Yearly Net Profit (x10° Ks)

GNBDA ENGINEERING AND CONSSLVING CO., LID.

(4) Furthermore a cost comparison table may better
explain the effect of the project to the plant's
net profit. (See Table 10-7.)

X.2.3 Evaluation of the result

As seen and explained above, the project is judged to
be financially viable.

Fig. 10-2 Forecast of Yearly Net Profit Evolution
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X.3 Cement Price in Neighboring Countries
Since the cement price is controlled in Burma as
described in Chapter II, profitability of the cement
industry may be ensured in a "within Burma" context.
Therefore, reference was made to cement prices in
several neighboring countries as follows to evaluate
the controlled cement price in Burma.
Table 10-6 Cement Price in Neighboring Countries
Cement Price
Country Price Base Unit Price Converted Unit
Price
(per ton cement) (K/t-cement)
Market price Rupee
1,300-1,400 660-711
India 'Levy' cement price
(cement to be Rupee
purchased by the 1,000 508
government by
quota)
Thailand | Ex-factory price Baht/t
1,535 398
Market price Rupiah
Indonesia 82,300-87,200 330-350
*1) Rupiah
Do. (in 1986) 78,100 457.4
(69.1 UsS)
Hong Kong | Ex-factory price HKS
380-400 322-339
Source: Onoda Engineering and Consulting Co., Ltd.
Note: 1. The exchange rate of Indonesian Rupiah to USS$

was devalued in 1986 from 1,130 Rp./USS to

1,645 Rp./USS.

2. Unless otherwise mentioned, the price is of
1987 and of bagged cement.

3. The conversion of the respective prices into

Burmese currency was made according to the
exchange rates in Table 10-8.

Judging from the above data, the cement price in Burma
can be said to be within a reasonable range, and there-
fore, no adjustment is needed for financial evaluation.
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Table 10-7 Comparison of Total Cost of Cement by Case

tL-X

(Unit: Kyat/t-cement)
Tl o Year F.Y. 1985/86 Year 3 (1993) Year 7 (1997)
LT ——
"“*QQEE\\ Actual Pro ject Without Wich Pro ject Without With
Item Pro ject Pro ject Pro ject Pro ject
Production cost *]) 245.3 301.5 282.8 245.3 301.5 282.8
339.1
Depreciation 53.7 56.5 55.6 44.3 3.0 16.8
Financial cost 32.3 26.2 33.5 3l.1 14,5 26.2 22.13
Goods & Service Tax 67.3 67.3 67.3 67 7 67.3 67.3 67.3
Ex-factory cost 438.7 392.5 458.8 436.8 371.4 398.0 389,2
Average selling &
distribution cost 44.0 44.0 44.0 44.0 44,0 44,0 44,0
Average cost at depots in
Rangoon, Mandalay and Myede 482.7 436.5 502.8 480.8 415.4 442.0 432,2

Note: 1.

The figures exclude depreciation, financial cost and goods & service tax.
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Table 10-8 Certified Average Exchange
(As of October 1987)

Australian Dollar
Austirian Schilling
Bangladesh Taka
Belgian Franc B.Fr
Canadian Dollar
Chinese Yuan
Czechoslovak Crown
Danish Kroner
Deutsche Mark

East German Mark
Egyptian pound
English pound
Finland Markka
French Franc

Greek Drachma

Hong Kong Dollar
Indian Rupee
Israel Shekel (New)
Indonesian Rupiah
Italian Lira
Japanese yen
Korean won (South)
Kenyan Shilling
Laosian Kip
Malaysian Dollar Ringg;
Nepalese Rupee
Netherland Guilder
Dutch Florin
Norwegian Kroner
New Zealand Dollar
Pakistan Rupee
Philippine peso
Singapore Dollar
Spanish peseta

Sri Lanka Rupee
Swedish Kroner
Swiss Franc

Thai Baht
U.S.Dollar
U.S.S.R.Rouble
Vietnam Dong (New)
Yugoslav Dinar

A.S
A.Sch
B.Taka
B.Fr
Can $§
RM6
Cze.Cr
D.Kr
DM
E.G.M

Egypt £
£

Finn Mark
F, Fr

H.K.S$
I.Rs

ERDW

= e}

QVITRWY
0 -

VNUUZZ ZZXRTQ -
TV R N R

Uss
Rouble
Dong
Y.D
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Rates

4.7710
0.5123
0.2144
0.1734
5.0484
1.7843
1.2036
0.9359
3.6500
3.6033
2.9782
10.8000
1.4990
1.1000
0.0471
0.8478
0.5075
4.1284
0.4012
0.4992
4.6000
0.8215
0.3926
0.1891
2.6238
0.3036
3.1996

0.9862
4.3261
0.3785
0.3213
3.1629
0.0543
0.2207
1.0274
4.4000
0.2596
6.6200
10.4896
0.0827
0.0075




“#: BURMAOQ : Text Variables

L H Decesaer, 17, 1337, revisel
kave of Liternzlives B/ERBRNS

AIIoETING SwrTencys Thousand Tyat

haos of Frocuct R): Fortiand Cexent

w2y tot epenifieg
| A H Nct exerifred
a 7H Mot epecyfied
3] ¥ot epecifred

= Rt cpecified

iz BURMAO : General Variables

Minz-gessnt Fiaat pecect, Thacet bre

rzltiplier to comoute foreion into accomting cuvencys
mAtisirer o coesute local into 2ccounting currency:
{saztrustior phate: 2 vearis), plamed vearlv

Irteract rite for comutztion of future vlives in X G.3.:

farcent rate for CF-Ticcomting:

CRFR 2.0 - EIFR.  DEINERIG CPSKINE FIRS, OV —-

COAR 2.0 - ECFA, ENSINEERING CONGULTING FIRYS, TIKYQ ——

10.000

10.000

7@ BURMAO : Source of finance — foreign funds

Sgusty - 0; not soecified
Eguity = P: nst specified

Ssherdies : not spezified

Loan A: first cisbu-cement in oeriod |
nortizztions constant principal
lasting for 20 vear(s)
paying verrly rates
Fer10d of grace: 10 vear(s!
Interests paadie: 2.5 1 for vear | through 17
Lo E: not epecified
Lo O not spezified

Oeprzrafe;  net sossifies

X-15

CXEAR 2.0 -~ ECFA,  ENGINEERING COSULTING FiRMS, TOKYD ——




T:n1 BURMAO : Source of finance — local funds

Zanty - &
Ecerty - P:
Suheidies @

Lean A:

[T H
ican C:

Cresdrafts

nct soecified

ot easnified

nat specified

firet disburcesent in period 1

fenrtization: constant principal
lasting for 5 vear(s)
paving veariy rates

Period of grace: 1 vearic)

Inzerests payadle: 5.0 Z for vear | through 17

act soenfred

not soecified

nct eoecifieg

COFAR 2.0 - E0FA. DEDEERING COXSKTIG FIR'S, TOY0 ——

X-16




T:01t BURMAD : Sttatle Initial Fixed Investment — foreign
(OFiR 2.0 - ECFA, DEDEERDS (DSILTDEG FIRS, TONYD ~———

(%] 1 2 3 4 3 [ ?

Pegrec- 1 Type of de Scrap - I Depreciati Meowst- Pl Asownt- P2 Asount- P3
L Ilandeecvennnenns censsracees . [ X)) 1.00 0.00 0.00 0.00 0.00 0.00
Lt 2 Site preparataon and mlwn 9.00 1.0 0.00 0.0 0.00 0.8 0.00
L 3 Structures and aavil (al...... 5.00 1.60 0.0 0.00 65.00 0.00 0.00
L & Structwes and civil bi...... .00 1.0) 9,00 0.00 0.00 0.00 0.00
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L 14 Site preparation and developse 0.00 1.00 0.0 .00 0.00 0.0 0.00
L 15 Structures and cival la)...... 5.00 1.00 9,00 0.0 403.00 400.00 0.00
L 15 Structwres and civil (bl...... 3.5 1.00 0.00 30.00 22.00 0.00 0.00
L 37 Incorporated fixed ascets.-(a) 0.00 1.00 €.00 0,00 0.00 0.00 0.00
L 16 Incorporated fixed assets,-id! 0.00 1.00 0.00 0.00 0.00 0.00 0.00
t 19 Incorparated fized assets,-ic) 0.00 1.00 0.00 0.00 0.00 0.00 0.00
L 2 Plant sachinerv and equipa-{a) $5.00 1.00 0.00 20.00 I11E[.00 £562.00 0.00
L 2t Flant xachinery and ejipa-(b) 0.00 1.00 0.00 0.00 0.00 0.09 0.00
L 22 hustliary and service faciliti 5.00 1.0 0.00 20.00 1477.00 717.00 0.00
L 23 Pre-production e:penditures... .00 1.00 0.00 5.00 0.00 103.00 0.00
L 23 Inventorv. worling capital.... 0.00 1.0 100.00 0.00 0.00 248.00 0.00

Tibi BURMAO : Swtale Current Fixed Investment — foreign
CDIFAR 2.0 - ECFA, ENGINEERING CIIS.UIIB FIRS, TV ——

ol 1 2 3 4 ) [ 7

Deprecn X Depreciati Scrap - 1 Depreciati Asount- Y1 Amount- Y2 Asount- | M
L 250Ln0ecrccerrversccecssccccrere 0.00 1.00 0.00 0.0 0.00 0.00 0.00
L 25 Site preparation and developee 0.00 1.00 0,00 0.00 0.00 0.00 0.00
L 27 Structwres and civil (a)...... 9.00 1.00 0,00 0.00 0.00 0.00 0.00
L 28 Structures and civil ib)...... 0.00 1,00 0.00 0.00 0.00 0.00 0.00
L 29 Incorporated fixed assets,-(2) 0.00 1.00 0.00 0.00 0.00 0.00 0.00
L 3 Incorporated fixed assets,-{b) 0.00 1.00 0.00 0.00 0.00 0.00 0.00
L 31 Incorporated fixed assets,-ic) 0.00 1.00 0.00 0.00 0.00 0.00 0.00
L 32 Flant sachinery and equipa-(a) 0.00 1.00 0.00 0.00 0.00 0.00 0.00
L 33 #lant sachinery and equips-ib) 0,00 1.00 0.00 0.00 0.00 0.00 0.00
L 34 Auziliars and service faciliti 0,00 1.00 0.00 0.00 0.00 0.00 0.00
L 35 Fre-praduction expenditures... 0.00 1.00 0.00 0.00 0.00 0.00 0.00
L 35 lnventorv, worling capital.... 0.00 1.00 0.00 0.00 0.00 ¢.00 0.00

Tsbi BURIMSO : Subtable Current Fixed Investment - local
COFAR 2.0 - ECFA, ENGIMEERING CONSULTING FIRMS, TOYD -

Col 1 2 3 4 - [ 7

Deprecn X Depreciati Scrap - 1 Depreciati Aeount- Y1 Asount- Y2 Asount- 4
L 7 Landeecrrcorreecscoceresnrenns 0.00 1.00 0.00 0.00 0.00 0.00 0.00
L 6 Site prepsration and develogse 0,00 1.00 0.00 0.00 0.00 0.00 0.00
L 39 Structures and civi] (3)...... 0.00 1.00 0.00 0.00 0.00 0,00 0.00
L & Structures and civil )...... 0.00 1.00 0,00 0.00 0.00 0.00 0.00
L 41 Incorporated fized assets,-(a) 0.00 1.00 0.00 0.00 0.00 0.00 0.00
L 42 Incorporatec (1zed assets,-(b) 0.0) 1.00 0.00 0.00 0.00 0.00 0.00
L 43 Incorporated fixed assets,-(c) 0.00 1,00 0.00 0.00 0.00 0.00 0.00
L 44 Flan® sachinery 303 squipa-(3) 0,00 1.00 0.00 0.00 ¢.00 0.00 0.00
L 49 Plant sschinery and equips- (b} 0,90 1.60 0.00 0.00 0.00 0.00 0.00
L 4 Auziliary and service facility 0.00 1.00 0,00 0.00 0.00 0.00 0,00
L 47 Pre-praduction ezpenditures... 0.00 §.00 0,00 0,00 0.00 0.00 0.00
L 48 Inventory, worling capital.... 0,00 1.00 0,00 0,00 0.00 0,00 0.00

x-17




1 BURMAO : Sutatle Initial Fixed Investment — foreign

9

10

Raowt- F4 Ascunt- F5 Recunt-~ Fb

2.0
G
0.0
)
o
)
00
)
.0
)
0.
0.

o.m
2.&
o
0.0
(X
0.00
0.0
o
()
0.00
0.00
0.09

.00
G0}
0.4
o
.00
LX)
0.00
o.00
0.00
0.0
2.0
0.00

fagunt- P7
0.00
0.0
0.60
0.00
0.00
0.00
.00
.00
0.00
0.60
2.0
6.00

12

Aacunt- P8
0.%0
0.00
0.00
0.0
0.00
0.00
0.00
0.0
0.00
0.00
0.00
0.00

13

Mot wsed
0.00
0.00
0.00
o.M
.00
0.00
0.00
(X
.00
0.00
0.00
0.00

14

ot wsed
(X
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0
0.00
2.0
0.00

13

Tai BURMAO : Sibtable Initial Fixed Investment — local

Asount- F4 Asount- PS5 Asount- Pb

0.0
0.0
9,00
[0
2.60
0,5
9.0
0.8
2,00
0.0
0.0
(X))

st BURMAO : Sitable Current Fixed Investment

9 10
6.0 0.00
0.0 0.00
0.09 0.60
0.00 0.0
9.00 2.0
0.00 0.0
0.0 0.00
a.06 0.5
0.00 .00
0.0 .
0.9 0.00
9.90 0.60

fagunt- P7
0.00
0.00
0.00
0.%0
0.00
0.%
0.90
0.00
%.00
0.%0
0.00
0.00

12

faount- PO
0.00
0.0
0.00
.00
0.00
0.00
0.0
0.60
0.00
0.00
0.00
0.00

13

Mot wsed
0.00
0.00
0.00
0.00
0.00
0.%0
0.00
0.9
9.00
0.00
0.00
0.00

8 ? 10
fsount- ¥4 asowt- Y5 Feount- ¥5
9.60 0.0 0.%0
0.60 0.00 0.09
0. .00 0.00
0.9 0.00 0.00
0.00 0.00 0,00
.00 0.9 0.00
0.00 0.00 9.00
0,00 ©.00 0.00
0.00 0.00 0.00
0.0 0.00 0.00
0. 0.0 0.00
.00 0.00 0.00

famxit- Y7
0.9
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12

faomt- Y8
0.00
0.00
0.00
0.00
0.00
0.0
0.00
0.00
0.00
0,00
0.00
0.00

13

feount- V9
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.060
0.00

T30 BURMAO : Subtable Current Fixed Investment - local

9 9 10
fmount- ¥4 Asont- Y3 Ascunt- Y8
9.00 0.00 0.00
0.00 0.00 0.0)
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.90 0.00 0.00
9.00 0.00 0.00
0.9) 0.00 0.00
0.% 0.0¢ 0.00
0.00 0.00 0.00
0.00 0.00 0,00
0.9 9.00 0.00

Reount- V7
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
Asount- Y8
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00

()]

fsount- Y9
6.00
0.00
0.00
0.00
0.00
0.00
0
0.00
0.00
0.00
0.00
0.00

Xx-18

11

Mot wsed
.0
.00
0.00
0.0
0.0
0.0
(X
.00
.00
0.0
0.00
0.0

1”

Mot wsed
(X ]
.00
0.00
0.00
.00
0.0
0.00
0.0
0.9
.00
0.00
.00

(BFR 2.0 - ECFA, DGIEERDG (DSLTIG FINS, TOY0 ——

Mot wsed
0.00
0.0
0.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0

CONFIR 2.0 - ECFA, EGDEERING COISULTING FIRS, TBY0 —

" | H w 7 ]
Mot wsed Mot used Vot wsed Iotwsed ot wsed
0.00 0.00 .00 0.00 .00
0.00 0.00 .00 0.0 0.0
0.00 0.00 .00 0.00 0.00
0.00 0.00 0.00 0.00 0.0
0.00 0.00 .00 0.00 0.00
0.00 0.00 0.00 .00 0.00
0.00 0.00 0.00 0.00 0.00
9.% 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 6.00 0.00 6.00 0.0
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.0 0.00 0.00

- foreign i
COFAR 2.0 - EIFA, DGDEERING COSULTING FINS, TOXVO ——
1L} 15 16 ” [ ]
foount-Y10 Asount-Y1] Ascont-YI2 Asount-Y13 Ascunt-YI4
0.00 0.00 0.00 0.¢. 0.0
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00- .00 0.00 0.00 0.00
0.00 0.00 0.00 0,00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
COMFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TOXYD ——
1" 13 111 17 18
Asount-Y10 Asount-Yil Asount-Yi2 Asount-Y13 Asount-Yi4
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.%0 0,00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0,00 0.00 0.00 0.00 0.00




—

it BURMAQ : Sitatle Production Costs — foreign

Col

(ol o I o o ol )

52 Fam saterizl, snsal cost dal.
7 Riw aaternal. annual cost ).
S8 Walities, aameal coet........
<3 Energv. anual costecenneen...
56 Labowr idirect), asmual co=t..
% Raatenance. awoal cost......
56 Spwez. a3l cost...........
%% Factry everbexis, anneal cost
o) Adeisistration, labmr coet...
&1 kgmmctration, non-labowr cos
52 Rarketing, labowr cost........
&3 Marketing, non-labowr cost....

0.00
.66
0.9
.00
(X ]
0.60
.00
.00
0.0
9.00
0.0

b J
-

(X
.00
.00
0.00
(X
0.00
.00
.00
0.00
0.0
0.00

(OFMR 2.0 - ECFA, DGREEARE (DSATHG FIANS, TY) ——

3 L] 5 é 7
Inflator T Adjust- Y1 Adjust- V2 Adjest- Y3 Mdjust- Y8 Adjust- Y5 Adjest- V6
0.00 0.0 .00 .00 0.0
0.00 0.00 0.0 0.00 0.0
0.00 0.9 0.00 0.0 .0
(X 0.00 0.8 0.00 .00
(X ] 0.00 0.00 . 0.00 0.00
LX) 0.00 (X 0.00 0.00
0.0 (X .00 .80 0.00
(X ] .00 0.0 (X .00
0.00 .00 "0 .0 0.00
0.00 0.00 .00 .00 0.00
0.00 *00 0.00 .00 .00
.00 0.00 (X ] 0.00 0.90

9.00

Y BURMAO : Sihtible Standard Production Costs - foreign

Col

L

Ll o o ol ol o

54 Pam aiterial (@)ooeeececoncees
§5 Faw saterial, omt price {a)..
55 Raw m3terial ®).....c.....ee.
&7 Raw uun.;l. unt price (b)..

&3 Wilities, annual cost........
&% Energy. annudl cost...........
7 Ladowr (direct), annual cost..
71 Kaintenance, annxal cost......
7} Spares, annual cost...........
73 Factory cverheads, annual cost
73 Adainsctration, Jabour cost...
75 adeinistration, non-|dour cos
75 Mirleting, labour cost........
71 Rarveting, non-litour cost....

78 1 of annu3ll depreciation costs

0.

Prodoct A
0.00

Boanti- A
0.00

Froduct A
0.0

Standa- &
2147.00
0.00
0.0
168.00
0.00
0.00
0.%
0.00
0.00
b.00

Foreig- A
19,00

COFAR 2.0 - ECFA, DGNEERDS CSLTREG FINS, TOOG —

2 3 4 3 & 7

Cuanti- A Variat- A Quaati- B Variat- B Quamti- C Variat- C Quasti- D
0.00 0.00 0.00 0.00 0.00 0.00

Kot weed FProdoct B Mot wsed Product C Mot wsed Product B
0.90 0.00 0.00 0.00 6,00 0.00
Variat- A Quanti- B Variat- B Quamti- C Variat- C OCuamti- D
0.00 0.00 0.09 0.90 0.00 0.00

Mot wsed Product B Mot wsed Prodoct C Mot used Product B
0.60 0.00 0.00 0.00 0.00 0.00
Variat- & Standa- B Variat- B Standa- C Variat- C Standa- B
100.00 0.00 0.00 0.00 0.00 0,00
0.0 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0,00 0.00
0.00 0,00 0.00 6.00 0.00 0.00

0.00 - 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0,00 0.00

0.0 0.00 0.00 0.00 0.00 0.00

0.60 0.00 0.00 0.00 £.% 0.00
Foreig- B Foreig- C Foreig- D Foreig- € Formig- F iloxal - A
0.00 0.00 0.00 0.00 0.00 100.00

X-19




Ii: BURMAC : Sutale Production Costs — foreign

8 ? e
wet- Y7 Adjust- YB Rdjust- Y¥
0.0 6.00 0.00
¢80 .60 0.0
X L .00
0.0 0.00 .99
3.9 .00 0.00
oum 0.0 0.0
.00 0.00 .90
(X0 .00 .0
L X0 6.60 0.0
. 0.0 0.00
9.0 o.00 0.0
900 .00 0.90

12 B
Adjust-Y11 Adjest-T12
0.00 0.00
(X 0.0
(X ] 0.00
.00 .00
.00 0.00
.00 0.0
.00 0.00
(X 0.0
0.0 0.00
0.00 0.00
.00 0.0
0.00 0.00

] 13
Mjust-T13  Ajust-Tid4
(X 0.00
0.00 0.0
0.0 .00
0.0 0.0
(X 0.00
0.0 0.00
0.00 0.00
0.00 0.0
0.0 0.00
0.0 0.0
0.0 0.00
0.00 0.00

1%

Mjust-v15
0.00
0.00
.00
0.0
0.00
0.00
0.00
0.0
.00
0.0
0.0
0.00

T:501 BURMAOD : Sitale Standard Production Costs — foreign

Variat- D
9.60

het weed
9.9

Variat- B
9,00

hct wsed
9,00

Variat- D
9.0
0.0
3.9
0.0
.00
0.0
09,
0.
0,0
0.8

Locsl - B
0.

?

Qanti- €
0.9

Froduct E
0.00

OQuanti- E
0.00

Froduct E

0.00°

Standa- E
.00
0.0
0.00
0.00
6.00
0.00
0.00
.00
0.00
0.00

Local - €
0.00

10

Variat- E
0.0

Variat- €
0.00

Not used
0.W

Varsat- E
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00

Local - D
0.00

Quanti- F
0.00

Product F
0.00

Quanti- F
0.00

froduct F
9.00

Standa- F
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.9
9,00
0.00

Local - E
0.00

12

Vriat- F
0.00

Mot wsed
0.00

Variat- F
0.00

Not wsed
0.00

Variat- F
0.00
0.00
0.00
0,00

0.00

0.00
0.00
0.00
0.00
0.00

Local - F
0.00

13

Not used
0.00

ot wsed
0.09

Not weed
o.n

Not used
0.00

Mot veed
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Not used
0.00

X-20

Mot wsed
0.00

Not wsed
0.00

Not used
0.00

Not wsed
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Not used
0.00

15

Not wsed
0.00

Mot wsed
0.00

Mot wsed
0.00

Mot used
0.00

ot used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Mot used
0.00

16

Not wsed
0.00

Mot wsed
0.00

Not used
0.00

Mot used
0.00

Mot used
0.00
0.00
0.00
0.0¢
0.00
0.00
0.00
0.00
0.00
0.00

Not used
0.00

n

Mot wsed
0.00
0.00
0.00
.00
0.0
.00
0.00
.00
0.00
(X ]
0.00
0.00

(OFAR 2.0 - EFA, DIEDEERING CONSULTING FIRTS,

17

Mot wsed
0.00

Mot wsed
0.00

ot used
0.00

Mot used
0.00

Not uzed
0.00
0.00
0.00
G.00
0.00
0.00
0.00
0.00
0.00
0.00

Mot used
0.00

(¥R 2.0 - EFA, DENEERNG (OSULTDG FIRS, 1Y) ——

Mt wsed
0.00
0.00
0.00
0.00
0.00
0.00
0.0
.00
0.0
0.00
0.00
0.00

Not used
0.00

Not used
0.00

Not used
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Not used
0.00




Tan BURMAO : Sitasle Production Costs - local
COFAR 2.0 - ECFA, DGDEERDG (OSLTING FIANS, T ——

(ol i 2 3 4 3 & 7
Inflator T Adjust- ¥1 &djct- Y2 Adjust- Y3 Adjust- Y8 Adjest- Y5 AMdjust- Vé

L 82 Faw aaterizl, annual cost (a). 0.0 (X)) v 0 0.00 0.00 0.00 0.00
L €I Faw saterral. annual cest ). V.00 0.0 0.0 0.00 0.00 0.00 0.00
. L & Mulitizs, wnual cost........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 65 Energv. annmi cost........... 9,00 0.5 0.00 0.00 0.00 0.00 0.00
L 85 Labour (direct), anmual cost.. 0.00 0.00 0.00 ©.00 0.00 0.00 0.00
L 87 Rastenence. annual cost...... o.m 0.9 (X 0.00 0.00 9.00 0.0
i B9 Sowes, a3l cost...cceve..nae 0.00 [ X)) 0.00 0.00 0.00 0.00 0.00
L E% Factory cverhesds. annual cost 0.0 0.00 0.00 0.20 0.00 0.00 [ X))
L % Adainictration, labosr cost... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L ¥ adainistration, non-labour cos 0.00 .00 0.00 0.00 0.00 0.00 0.00
L §2 rarieting, labour cost........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 93 Rsrketing, noa-labouwr cost.... 0,00 0.00 0.0 .00 0.90 0.00 0.00

I»i BURMAO : Sitadle Standard Production Costs — local
COFAR 2.0 - ECFA, DGINEERING CONSILTING FIRNS, TOKYD ——

Col | | 2 3 L} S [ 7
Goanti- A Variat- A Quaati- B Variat- D Quasti- C Variat- C OQuanti- D

L M Fmacterial i3)oeeeeeecensnee 2798.00 100.00 0.00 0.00 0.00 0.00 0.00
Froduct A Mot used Product B Mot used Product € Mot wsed Product D

L ¥ Fws aaterial, umt price (3).. 1.00 0.00 0.00 (X ] 0.00 0.00 0.00
Guanti- A Variat- A Cuanti- B Variat- B Quanti- C Variat- C Quanti- D

. L % R soterial B)eveeeennnn. 0.00 2.00 0.00 0.00 0.00 0.00 0.00
Froduct A Mot used Froduct B Mot used Product C Mot used Product D

L 97 Raw esterial, wmit price i).. 9.0 0,00 0.00 0.00 0.00 0.00 0.00
Standa- A Variat- A Standa- B Variat- B Standa- C Viriat- C Standa- D

L 98 Wilities, asnual cost........ WM. 100,00 0.00 0.00 0.00 0.00 0.00
L 99 Enecgv. annual cost.......... . 624,90 190.00 0.060 0.00 0.06 0.00 0.00
L 19, sbowr (dirert), annual cost.. 140.00 100.00 0.00 0.00 0.00 0.00 0.00
L 101 Mantenance. awwal cost...... 504.00 0.00 0.00 0.00 0.00 0.00 0.00
L 192 Spares, annual cost...eeevenes 0.00 100,00 0.00 0.00 0.00 0.00 0.00
L 193 Factory overheads, annual cost 63.00 100.0., 0.00 0.00 0.00 0.00 0.00
L 104 Adaimestration, labour cost... 0.00 100.00 0.00 0.00 0.00 0.00 0.00
L 195 adeinistration, non-1adour cos 13.00 100,00 0.00 0.00 0.00 0.00 0.0
L 166 Marbeting, labowr cost........ 0.00 109.00 0.00 0.00 0.00 0.00 0.00
L 107 Narl eting, non-labowr cost.... 6879.00 100.00 0,00 0.00 0.00 0.00 0.00




Iin BURMAO : Swtidtle Production Costs — 1

nejust- Y7
XL

v
0.
0.0

9

1]

12

At~ Y8 gy - V9 Adiest-Y10 Acjust-Yii

Q.
.00
0.9
DX
0.%)
9.0%
o
0.00
0.
.00
0.9
.00

.0
0.0)
0,09
L\
0.00
9.0
0.0)
0.00
2,00
0.0
9.00
0.0

0.00
0.00
0.0)
0.00
0.0
0.0
0.60
0.00
9.0
9,00
0.0
0.90

0.0
0.00
0.60
0.0
0.00
0.0
0.00
0.00
2.00
9.09
0.00
0.00

13

Adjest-v12
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00

aocal
@ 2.0 - ECFA, ENGINEERING CONSULYING FIRNS, TOKYQ -———

14

Adjust-Y1I3
0.00
0.00
0.0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.9

13

Adjust-Yi4
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

T:1 BURMAO : Sutale Standard Production Costs - local

Variat- B
LX)

Mot used

LX)

Variat- D
0,0

ot veed
0.

Vartat- D
3,00
X
0,087
LX)
LX)
0,08
92.00
X1
0.6
6.9

?

fuanti- €
0.0}

Product €
.00

fuanti- €
0.0

Froduct E
0.9

Starnda- E
0.
.00
0.0)
2.0
0.
0.0
0.0
0.0
0,99
LX)

]

Variat- €
2,00

Not ueed
9.00

Variat- E
0.0

Not used
0.9

Variat- E
0.09
0.0)
0.0
0.0
0,00
0.0
6,00
0.00
0.00
(X))

fuanti- F
0.00

Product F
0.00

Cuanti- F
0.00

Froduct F
0,00

Standa- F
0.00
0.00
0.0
0.0
0.00
0.00
0.0)
0,90
0.0)
0,00

12

Variat- F
0.00

Not used
0.00

Variat- F
0.00

Not used
0.00

Variat- F
0.00
6.00
0.0
0.00
0.00
0.0
0.00
0.0%
0.00
0.00

B

Not wsed
0.00

Mot used
0.00

Not used
0.00

Not uszed
0.00

Mot used
0.00
0.%0
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0

X-22

13

Not used
0.00

Kot ysed
0.00

Not used
0,00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15

Not used
0.00

Not used
0.00

Not used
0.09

Mot used
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Adjust-Y15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

16

Nct used
0.00

Not used
0.00

Not used
0.00

Not used
0.00

Hot used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

17

Not wsed
*.”»
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CRFMR 2.0 - ECFA, ENGINEEKING CONSULTING FIRMS,

17

Not used
0.00

Mot used
0.00

Not used
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
¢.00
0.00
0.00
0.00
0.00
0.00

Mot wsed
¢.00
0.9
0.00
6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0

Not used
0.00

Not used
0.00

Not used
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00




I:31 BURMSO : 34tstle Production

csl

L 119 Yearly prokection, esport - A

L 111 Unit price, esport product A.
L 13 Sales taz, export procect A..

.13 Other direzt sarizble cost- A
L 113 [1rect non—vsriable cost, - A
L 1S Lsbowr included in direct - A

L 116 Yearlv production, export - B

117 Uit price. export product 8.
1€ Saiee ta., e-port product B..
119 Other direct variable cost- B
12) Birect non-variable cost, - B
121 Labowr included in direct - B

~—_--r

L 122 vesrly production, export - C

123 Umt price, esport product C.
124 Sales ta:, e:port product C..
125 Other direct varisble cost- C
1Z5 Direct non-variable cost, - C
127 Labour included in direct - C

rerEr-

L 128 Yearly production, esport - D

129 Unit price, export product D.
130 Ssles tas, export product D..
131 Gther direct variable cost- D
132 Direct noa-variabie cost, - D
133 Ladour included in direct - D

rerCcer-

P

134 Yearly production, export - E

135 Ut price, e:port product E.
135 Sales tsz, wiport procct E..
137 Other direct variadle cost- E
L 128 Direct non-variable cost, - E
L 139 Lsdbouwr included in direct - E

-ree

L 140 Yesrly production, export - F

L 141 Unit price. export product F.
L 142 Siles taz. eport proswct F..
L 143 Other direct variadle cost- F
L 144 Direct non-varsable cost, - F
L 135 Labour included 1n dsrect - F

Not used
0.0

Irflat- 2
0.0
0.00
0.00
.00
.00

Mot used
0.0)

Inflat- 1
0.9
0.00
0.90
0.3
0.00

Not used
9.00

Inflat- 1
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Inflat- 1
0.00
0.00
0.00
0.00
0.09

Not used
0.00

Inflat- 2
0.00
0.00
0.00
0.00
0.00

Not used
0.1%

Inflat- 1
0.00
0.00
0.00
0.00
0.00

-2

Quanti- Y1
0.00

1t year
0.00
0.00
0.00
0.0
0.00

Cuanti- Y1
0.00

It year
0.00
0.00
0.00
0.00
0.0

Guanti- Y1
0.00

Ist year
0.00
0.00
0.00
0.00
0.00

Quanti- Y1
0.00

Ist yeir
0.00
0.0
0.00
0.00
0.00

Quanti- Y1
0.00

Ist yerr
0.0
0.00
0.00
0.00
0.00

Cuanti- Yi
0.00

Ist yesr
0.00
0.0
0.00
0.00
0.00

Program and Sales — foreign
CONFaR 2.0 - ECFA, ENGIMEERING CONSULTING FIRIS, TOOYD ——

3 4 H [
Quanti- Y2 Ouanti- Y3 Quanti- Y& Quanti- Y5
0.00 0.00 0.00 0.00

d year 3rd year Ath year b year
0.00 0.00 0.00 0.00
0.00 0.00 0.60 .09
0,00 0.00 0.00 0.00
0.00 0.00 0.00 o.M
0.00 0.00 0.00 0.0
Quanti- ¥2 Cuanti- Y3 Quanti- ¥4 Quanti- Y5
0.00 0.00 0.00 0.00

nd yvear 3rd year 4th year 3Rh year
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
9.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
Duanti- Y2 Ouanti- Y3 Quanti- Y& Ouanti- Y5
0.00 0.00 0.00 0.00

d year 3rd year 4th year Sth year
0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
0.00 0.0 0.00 0.00
Ouanti- Y2 Ouanti- Y3 Ouanti- ¥4 Ouanti- V3
0.00 0,00 0.00 0.00

nd vear Xrd year 4th year Sth year
0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

0.00 0,00 0.00 0.00
Quanti- Y2 Ouanti- Y3 Ouanti- Y4 Cuanti- V3
0.00 0.00 0.00 0.00

nd year Yd year 4th year Sth year
0.00 0,00 5.00 0.00

9,00 0.00 0.00 0.00
0.00 0.00 0.00 0.0

0,00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
Quanti- V2 Cuanti- ¥3 Quanti- Yo Ouanti- V3
0.00 0.00 0.00 0.00

nd year 3rd yewr Ath year Sth yer
0.00 0.00 0.00 0.00
0,00 0.00 0.00 0.00

0.00 0.00 0,00 0.00
0.00 0.00 0.00 0,00

0.00 0.00 0.00 0.00

X-23

7

Quanti- Y6
0.00

&th year
0.00
0.09
0.00
0.0
0.00

Cuanti- Y&
0.00

&th year
0.00
0.0,
0.00
0.00
0.00

Quanti- Y6
0.00

&th year
0.00
0.00
0.00
0.00
0.00

Guanti- Y&
0.00

ith year
0.00
0.00
0.00
0.00
0.00

Quanti- Y6
0.00

5th yexr
0.00
0.00
0.00
0.00
0.00

Ouanti~ Y6
0.00

5th year
0.00
0.00
0.00
0.00
0.00




i BURMAO : Sitatle Production Program and Sales - foreign

Quantr- ¥7
0,00

Tth vewr

Quant:- V7
o,

7th vexr
LR
[
0,00
0,

D

Ouanti- ¥7
LX<

Tth vear
P ens
)
2.0
0.0
2,00

Quanta- Y7
0.0

Tth vewr
0,0
0,00
0,90
0.9
0,00

Ouanty- V7
0,00

Tth vewr
0.00
0.0
0,00
0.00
0,00

Quanty- V7
0.0

Tth vear
0,00
0,0
0,90
0,00
X

9

fyanii- ¥S
[

Bth vear
[ X))
.00
0.0
2,00

o0

fuanti- Y8
0.0

Sth vear
0%
0.0
0.
.00
0,00

fuanti- Y8
0.0

Sta vear
0.0}
0.
0.0
.00
0.0

Dyanti- V8
0,00

Bth vear
0.0
0.00
0,00
0.00
0.

Ouants- V8
0.00

Bth vear
0.9
0.0
0.00
9.00
0.00

Quanti- V8
0.0

Sth year
0.00
9,00
0.0
0.00
0.

10

Quanti- V¢
0.

NE vear
2.0
0.0
9.00
0.0}
0,00

Buanti- ¥
0,00

9th year
0.00
0.9)
0.00
0.00
0.0

Buanti- Y9
2.00

9th vexr
.00
o.M
0.00
0.00
0.00

Quanti- Y9
0.00

Gth vexr
2,00
0.0
0.00
0,00
0,00

Cuanti- Y9
0,00

9th vear
9.00
0.0)
0.00
0.
9.00

Qusnti- V9
0.9

fKth vear
0,00
0.0)
.00
0.00
0,00

n

Guanti-Y10
0.0

1th vear
0.09
0.00
0.6
0.00
0.00

Buanti-10
0.060

10th year
0.00
0.00
0.00
.00
0.0

Quanti-¥19
0.00

10th year
.50
0.0
0.00
0.90
0.00

Guanti-Y10
¢.00

10th vear
0.00
0,90
0.0
0.00
0.00

Quanti-Yi0
0.00

10th year
0,00
0.00
0.00
0.00
0,00

Ouanti-Y10
0,00

10th vear
0.00
0,00
0.00
0.00
0.00

12

Guanti-Yll
L.00

LIth vear
0.00
0.0
.00
0.0
0.00

OQuanti-Y11
6.0

11th year
0.00
0.00
0.%0
0.00
0.00

Ouanti-¥il
0.00

Hth yer
9.9
0.00
0.00
9.00
9.09

Quanti-vil
0,00

fith year
0.00
0.00
0.00
0.00
0.00

Cuanti-vii
0.00

11th year
0.00
0.00
0,00
0.00
0.00

Ouanti-Yi1
0.00

1ith year
0.00
0.0
0.00
0.0
0.00

13

Quanti-¥12
0.00

I2th vear
0.00
0.00
0.00
0.0
0.00

Duanti-¥i2
0.00

12th year
0.00
0.00
0.00
0.00
0.00

Quanti-Y12
0.00

i2th vear
0.00
0.00
0.00
0.00
0.00

Quanti-Y12
0.9

12th vear
0.00
0.00
0.00
0.00
0.00

Ouanti-Y12
0.00

J2Rh yeur
0,00
0.00
0,00
0.00
0.00

Ouanti-Y12
0.00

12th yaur
0.00
0.0
0,00
0.00
0,00

X-24

14

Quanti-Y13
0.00

13th vear
0.00
0.00
0.00
T 0.00
0.0

Quanti-¥13
0.60

13th year
0.00
0.00
0.00
0.00
0.00

Cuanti-Y13
0.00

13th vear
9.00
0.00
0.00
0.00
0.00

Buanti-¥13
0.00

13th year
0.00
0.00
0.00
©.00
v.00

Guanti-¥13
0.00

13th yoar
0.00
0.00
0.00
0.00
0.00

Ouanti-¥13
0.00

13th year
0.00
0.00
0.00
0.00
0.00

15

Buanti-Yi4
0.00

14th year
0.00
0.00
0.0
.00
0.00

Quanti-Y14
0.00

14th year
0.00
0.00
0.00
0.00
0.00

Quanti-vi4
0.00

14th vear
0.60
0.00
0.00
0.00
0.60

Quanti-Yi4
0.00

i4th year
0.00
0.00
0.00
0.00
0.00

Quanti-Y14
0.00

14th year
0.00
0.00
0.00
0.00
0.00

Ouanti-Y14
0.00

14th yeor
0.00
0.00
0.00
0.00
0.00

16

Quanti-¥1S
0.00

15th year
0.00
0.00
0.00
0.00
0.00

Guanti -Y15
0.00

I5th year
0.00
0.00
0.00
0.00
0.00

Quanti-V15
0.00

15th year
0.00
0.00
0.00
0.00
0.00

Suanti-¥13
0.00

15th year
0.00
0.00
0.00
0.00
0.00

Ganti-113
0.00

15th year
0.00
0.00
0.00
0.00
0.00

Guanti-¥13
0.00

15th year
0.00
0.00
0.00
9,00
0.00

17

Not used
0.00

Not used
0.00
0.00
0.00
0.0
0.00

Not used
0.00

Mot used
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Nat used
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Not used
0,00
0.00
0.00
0.00
0.00

COFAR 2.0 - ECFA, DIGINEERING (RISULTING FIRNS, TOWYO ——

Mot used
0.00

Not wsed
0.00
0.0
0.00
o.M
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Hot used
0.00
0.00
0.00

0.00
0.00

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00

Not used
0.00

Not usad
0.00
V.00
0,00
0.00
0.00
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Program and Sales — local

(%1

L 148 Vearly production. local p- A

L 147 Ut prace, local prodect A..
L 149 Sales taz. local product A...
L 139 (her darect viriable cost- A
L 1% Tirect non-variable cost, - A
L 151 Lsbow 1ncluded 1n direct - A

L 152 Vesrly production, local p- B

L 153 Umt price, local oroduct B..
L I Sales tax, local product B...
L 155 Other direct variable cost- B
L 155 Birect non-variable tost, - B
L 157 Labour 1ncluded in dicect - B

L 158 vesrly production, local p- €

L 159 Umt price, local product C..
L 15 Sales tax, local product C...
L 1i1 Other diract varisble cest- C
L 152 Direct non-varisble cost, - €
L 1] Labour 1nciuded in direct - C

r-

1¢4 Yearly grodxction, local p- D

L 1£5 Unst price, local product D..
L 155 Sales tax, local product D...
L 157 Other direct variable cost- D
L 158 Direct non-variadle cost, - D
L 159 Labour sncludeo in direct - D

L 170 Yearly oroduction, Jocal p~ E

171 Unst price, local product E..
172 Saies taz, local product E...
173 Otwer direct variable cost- €
174 Direct non-varisble cost, - E
175 Labowr included in direct - E

e

L 175 vearlv production, local p- F

L 177 Unit price, Jocal product F..
L 178 Sales tax, local product F...
L 177 Gtrer cirect variadle cost- F
L 180 Direct non-varisdle cost, - F
L 181 Labour snciuded in direct - F

Reference
2953

Inflat- 1
LK U
0.
0.0
o0.™
0.00

Feference
.00

Inflat- I
0.09
0.0
0.00
0.00
.00

Reference
0.00

Inflat- 1
0.00
0.00
9.00
.00
9.00

Reference
5.0

Inflat- 1
0.00
.00
0.00
0.0
.00

Reference
0.00

Inflat- %
0.00
0.00
9.00
0.%0
0.00

Reference
0.00

Inflat- %
0.00
0.0
0.00
0.00
0.00

LY

-

Cuanti- Y1
33824.09

Ist vesr
1.00
0.00
0.
0.0
0.00

Buarci- Y1
0.00

1t vear
0.00
0.00
0.00
0.00
(X0

Cuanti- Y1
6.00

Ist vear
0.0
0.00
0.00
0.00
0.00

Quanti- Y1
0.00

It vear
[ X))
0.00
0.00
0.00
0.0

Ouanti- YI
0.0

ist year
0.00
0,00
0.00
0.00
0.0

Quanti- Y1
0.00

Ist vear
0.00
0.00
0.00
0.00
0.0

3

Guanti~ ¥2
26580,

d yerr
1.00
0.00
0.00
0.00
0.2

Quanti- Y2
0,00

xd year
0.00
0.00
0.00
0.00
0.20

Quanti- Y2
0.00

d year
0.00
0.00
0.00
0.00
v.00

Quanti- Y2
0.00

d yerr
0.00
0.00
0.00
0.00
0.90

Quanti- V2
0.00

nd year
0.00
0.00
0.00
0.00
0.00

Cuanti- V2
0.00

nd yew
0.00
0.00
0.00
0.00
0.00

4

Quanti- Y3
255.0

rd year
1.00
0.00
9,00
0.00
0.00

Guanti- Y3
0.00

¥d yexr
0.00
0.00
0.00
0.00
0.00

Quanti- Y3
0.00

3rd yeur
0.00
0.00
0.00
0.00
0.00

Quanti- Y3
0.00

Yd year
0.00
0.00
0.00
0.00
0.00

Quanti- V3
0.00

Yrd year
0.00
0.00
0.00
0.00
0.00

Ouanti- Y3
0.00

Yd yerr
6,00
0.00
0.00

0.00

3

Quanti- Y4
2953.00

4th yeur
1.00
0.00
0.00
0.0
0.00

Guanti- Y4
0.00

ith year
0.00
0.00
0.0)
0.00
0.00

Quanti- ¥4
0.00

ith year
0.00
0.00
0.00
0.00
0.00

Buanti- Y4
0.00

#®th yer
0.00
0.00
0.00
0.00
0.00

Quanti- ¥4
0.00

ith year
0.00
0.00
0.00
0.00
0.00

o i-v
0.00

ith year
0.00
0.00
0.0
0.00
0.00

[

Guanti- Y5
29553.00

Sth year
1.00
0.00
0.00
0.00
0.00

Cuanti- Y5
0.00

th year
0.00
0.00
0.00
0.00
0.00

Quanti- Y5
0.00

N year
0.00
0.00
0.00
0.00
0.00

Quanti- Y5
0.00

Rh year
0.00
0.00

0.00
0.90

Guanti- ¥5
0.00

Sth year
0.00
0.00
0.00
0.00
0.00

Quanti- Y3
0.00

Sth year
0.00
0.00
0.00

0.00

COFaR 2.0 - ECFA, PDGINERING (CISATING FIRS, TOYO ——

7

Quanti- Y6
29513.00

6th  yeor
1.09
0.00
0.
0.00
0.00

Quanti- Yé
0.00

bth year
0.00
0.00
0.00
0.00
0.00

Puanti- Y6
0.00

6th year
0.00
0.00
0.0)
0.00
0.00

Quanti- Y6
0.0

8th year
0.00
0.00
0.00
0.00
0.00

Quanti- Y8
0.00

bth year
0.00
0.00
0.00
0.00
0.00

Quanti- Y6
0.00

8th year
0.00
0.00
0.00
0.00
0,00
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CXFAR 2.0 - ECFA, DGDEERING COSLTING FIRNS, TONYQ -——
8 $ 19 11 12 13 14 135 16 17 18

Quanti- 7 Ganti- ¥8 Ouanti- V9 Cuanti-vid Ouanti-Yil Qunti-¥I2 OQuasti-¥13 Ouanti-YI4 OQuanti-YIS  dot used Mot used
seev 4y METRge  N9GILO0 NSILAD 2955S.00 29STLY 295W.00 295300 955N.00 0.00 0.00

Th year Bth ver Gth year 10th year lIth year IXN year I3th year 14th yerr 15th year Not used  Not used

1.7 1.0 1.9 1.00 1.00 1.0 1.00 1.00 1.00 1.00 1.0

a0 . DX LX) 0.00 0.00 ¢.00 .00 0.00 0.00 0.00

XL 0, (1)) 0. 0.0 0.00 0.00 9.00 0.00 0.00 0.00

a0 .00 .00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00

[T 0,00 0. 0.00 9.0 0.00 0.00 0.00 0.00 0.00 000
fyanti- ¥7 Qunti- Y8 Ouanti- ¥9 Csanti-Y10 OQuanti-vll Quanti-Vi2 Guanti-Y13 Cuanti-¥id Quanti-VIS  Not used  Not used .

X 0.9 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tth vesr Bth year 9th year 10th vewr [Hith year I2th year I5th year 14th year 15th yeor Not used  Not used

! X)) 0.0 0.0 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00

DX D0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0. 0.00 ©.00 .00 0.0v 0.00 0.00 0.00 0.00 0.00 0.00

LX) 0. 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

! X1 0.0 0.0 . 0.0 0.00 0.9 0.00 0.00 0.00 0.00 0.00

fusmnti- ¥7 Cuanti- Y8 Quanti- Y9 OCuanti-Y10 Quanti-¥1l OQuanti-YI2 Quanti-VI3 OQuanti-YI4 Duanti-¥iS  Not wsed  Not used

0. 0.0 0.00 0.9%0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tth vewr Bth vewr 9th year 10th year 1ith year I2th year I3th yeur 14th year ISth year Mot used  Not used

0,i5) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

LX) 0.0 0.00 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ny 0,1 0w, 3,00 0.09 0.00 0.00 0.00 0.00 0.00 0.00

DX 9.0 0,00 0.0) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.0 0,00 0. 0,00 0.0 0.0 0.00 0.00 0.00 0.00 0.00

Duanti- Y7 Ouanti- Y8 Ouanti- Y9 Ouanti-Y10 Ouanti-¥Il Cuanti-YI2 Quanti-VI3 Quanti-Vid Ouanti-YIS Not used  Not used
(X)) 0.09 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0

Tth weir Bth yesr Gth year 10th year 11th year 12th year 13th year  14th year ISth year Mot used  Not used

0.0 0.00 6,00 0.00 0.00 0.00 0.00 0.00 7,00 0.00 0.00
0,90 0.9 0.00 0.00 0.00 2.00 0.00 0.00 0.00 0.00 0.00
0.09 9.00 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
.00 G0 0.90 ¢.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.9 0,00 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fuanti- Y7 Osanti- Y8 Quanti- ¥9 Ouanti-¥;0 Ouanti-Vi] @uanti-Yi2 Ouanti-¥I3 OQuanti-Yi4 OQuanti-vI5 Mot used Not used
0.0 0.60 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.0
7h year Bth yesr A vear 10th year §Ith year 12th year  I3th year  14th year ISth year Not used  Not used
0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0. 0,00 0.00 0.00 0.00 0.0 0.00 0.0 0.00 0.00 0.00
0.0 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.0 (X0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dusati~ Y7 Cusati- V8 Ouanti- Y9 OQuanti-vI0 Ouanti-¥il Ouanti-YI2 Guanti-VI3 OQuanti-Yi4 Quanti-YIS  Not used Not used
0.0 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0,00 0.00 0.00
7th veir Bth yvear 9th year 10th vear 11th year 12th year I3th year  14th yeur I5th year Not used  Not used
6.%) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 .
0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0,00 0.00 0.9 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00
.00 0.90 0.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0. 0.00 0.0) 0.00 0.00 0.00 9.00 0.00 0.00 0.00 0.00




Lmn BURMAO : Suttatle Working Capi tal Requiremsents — /1
COFMR 2.0 - HFA, DGEDERRNG (DSWLTRS FIRS, TOXY0 ——

ca 1 2 3 ] 5 [ 7

Covera- F Covera- L Covera~- F Covera- L Notused Dot wsed Mot wsed
L 182 Accounts receivable C1/C2: cas 0.00 0.00 0.00 v.20 0.00 0.00 0.00

Covera~- F Covera~- L notwused notused Jotused Dot wsed Not wsed
L 183 Inventory, ram saterial {a)... 0.00 0.05 0.00 0.0% 0.00 0.00 0.00
L 154 Inventory, ra= asterial )... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 165 Inventory, wtilities.......... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 16 Inventory, energv...ccenneees 090 . 0.0 0.00 0.00 0.00 0.00 0.00
L 107 loventory. spare parec ....... 0.0 0.00 0. 0.00 0.00 0.00 0.00
L 168 Inventory, work-10-profress... 0.00 0.0 0,00 0.00 0.00 0.00 0.00
L 159 Inventory, finiched peoducts.. 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L I®) accounte pavable......... 0.00 0.00 0.0 0.00 0.00 0.00 0.00

i BURMAO : Subtdle Source of Finance — foreign
COFAR 2.0 - ECFA, DNGINEERING CONSULTING FIRS, TOKYQ ——

Col | 2 3 L] 5 b 7

1st dishu 2nd dishu 3rd disdu 4th disbu Sh disbu &th dishu Tth dishu
L 191 Equity-0 lordinary shares)... 0.00 9.00 0.00 0.00 0.00 0.9 0.00
L 192 Equty-P ipreference sharec). ¢.00 0.00 0.9 0.00 0.00 0.00 0.00
L 197 Subsidies, grants...ocevecsnner 0.00 0.00 0.0 0.00 0.00 0.00 0.00
L 194 Loin A, foreiogn iWF).......... 26975.00 8579.00 0.00 0.00 0.00 0.00 0.00
L 195 Loan B, foreign (6F).......... 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 165 Losn C. foreign ((Fl......... . 9.00 0.90 0.90 0.00 0.00 0.00 0.00
L 197 Overdrait during production... 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tati BURMAO : Subtible Source of Finance — local
- CO'FAR 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TOKYD ——

Col 1 2 3 4 3 [ 7

Ist disbu 2nd dishu Ird disbu 4th disbu Sth disbu &th disbu Tth disbu
L 158 Equity-0 (lordinary shires)... 0.00 0.00 0.00 0.00 0.00 0.00 0.0)
L 199 Equity-P (preference shares), 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 20) Suberdies, arants...coeevrenes 0.00 0.00 0.00 0.00 0.00 0.00 0.0
L 201 Loan A, local (AL)............ 14939.00 844300 0.00 0.00 0.00 0.00 0.00
t 32 Losn #. local (R)............ 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 2% Loan €, local {(L).cceerinnnes 0.00 0.00 6.00 0.00 0.00 0.00 0.00
L 204 Overdraft ouring production... 0.00 0.0) 0.00 0.00 0.00 0.00 0.00

Tabi BURMAO : Swtible Income, Tax, Cashflow
COMFAR 2.0 - ECFA, ENGIMEERING CONSULTING FIRMS, TOVYD --———-

Col | 2 3 4 5 [ 7
Variab- ? Yearly- 1 Tan ho-{y) VYears loss Tax credit Differ- F Differ- L
L 205 InCOM® LaX.eoverrrorrerrceneee 0.00 0.00 0.00 1.00 0.00 0.00 0.00
Jst vear 6 year ¥d war 4th year Sth year bGth year Tth year
L 26 Investsent allowince (deducted 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 297 Depreciation allowance (1mitiz 3,00 0.00 0.00 0.00 0.00 0.00 0.00
L 8 Adjustaent of incose tix...... 0.00 0.00 0.00 0.00 0,00 0.00 0.00
L X% Tax rate 1n % (1f d2fined var 0,0¢ .00 0.00 0.00 0.00 0.00 0.00
L 210 Profit distributed Equity--FF) 0.00 6,00 0.00 0.00 0.00 0.00 0.00
L 215 Profit distributes Equity—-PL) 0.00 0.00 0,00 0.00 0.00 0.00 0,00
L 212 Profit distributed Equsty—0F) 0.00 9,00 6.0 0.00 0.00 0.00 0.00
L 213 frofst distributes Equsty—-0L) 0,00 0.09 0.00 ° 0.00 0.00 0,00 0.00
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it BURMAO : Stadle Working Capital Requirements — £/1

] 9 10 11 12 13 14
Motused Motused DMotused MNotused Jot wsed Mot used Mot wsed
R .00 [ X} 0.00 0.00 0.00 0.0
Mtused MNotused DMotused Motused Mot wsed Mot used Dot used
3. 0.0 0.00 0.00 0.90 0.00 0.00
AT 5,00 0.0) .00 0.09 0.90 0.00
X [ 0.9 .3 0.3 9,96 0.00
0.0 0.0 LX)} 0.00 0.00 0.00 0.00
.00 0.90 0.0 LK 0.00 0.00 0.00
LX) 0.060 0.0 0.9 0.0 0.00 0.00
LX) L2 0.00 0.00 0.00 0.00 0.00
[ X)) (XL 0.8 0.0 0.00 0.0 0.00
I:3 BURMAO : Stbtadle Source of Finance — foreign
3 9 10 11 12 13 i
fth distu 9th disdu 10th dicbu 1ith disbu J2th dicbu 13th disbu 14th disbu
2,0 0.00 0.00 0.00 0.00 0.00 0.00
0.0} 9.0 0.0 0.00 0.00 0.00 0.00
3,00 0.0 0.0 0.%0 0.00 0.00 0.00
9.0 0.0 0.00 0 0.00 0.00 0.00
.00 0.0 0.0 0.9 0.00 0.0 0.00
0. .0 .00 0.00 0.00 0.00 0.00
0. 0.00 0.00 0.00 0.0¢ 9.00 0.00
Tatt BURMAOD : Sbtable Source of Finance — local
8 9 19 1 12 13 14
Sth dicdu 9th dicbu 10th dichu FIth disbu I2th disbu I3th disbu 14th disbu
0.0 0.00 0.0 0.00 0.00 0.00 0.00
0.00 0.0 0.00 0.00 0.00 0.00 0.00
0. 0.0 .00 0. 0.00 0.00 0.00
0.0% 0.(0 .00 0,00 0,00 0.00 0.00
0. 0.00 0,0} 0.00 0,00 0.00 0.00
0.90 0.00 0.00 0.0) 0.00 0.00 0.00
0.00 0.00 2,90 0.00 0.00 0,00 0.00
o1 BURMAO ; Subtatle Income, Tax, Cashflow
-] 9 10 1 12 13 14
Not used Mot uced  Not uted Not used Mot used  Not used  Not used
2,00 0.9 0,00 0.0 0.00 0.00 0.00
Bth yesr 9th year 10th year 11th veswr 12th year 13th year 14th year
2,00 9,00 0,00 0.00 0,00 0,00 0.00
0.9 0,00 0.9 .90 0.00 0.00 0.00
0,00 0.00 0.00 0.00 0.00 0,00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0,00 0,00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0,00 0,00
0,5 0.00 0.00 0.00 0.00 0.00 0.00
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15

Not used
0.00

Not _sed
0.00
0.00
.00
0.0
0.00
0.00
0.00
0.00

15

15th dishu
0.00
0.00
0.00
0.9
0.00
0.00
0.00

13

15th dishu
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15

Not used
0.00

1Sth year
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00

11

Not used
0.00

Mot used
0.00
0.00
0.00
0.00
0.00
0.%
0.00
0.0

1

16th dishu
0.00
0.00
0.00
0.00
0.00
0.00
0.00

16

16th disbu
0.00
0.00
0.00
0.00
0.00
0.00
0.00

16

Not used
0.00

Not used
0.00
0.00
0.00
0.00
0.00
"0
0.00
0.00

COFAR 2.0 - ECFA, ENGINEERING CONSILTING FIRNS, TONYQ ——

17 18

Mot used Mot used
0.00 0.00
Not used Mot used
0.0 0.00
0.00 0.09
0.00 0.%0
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

CFAR 2.0 - ECFA, DIGINEERING CONSILTING FIRNS, TOXYQ ——

17 18

IRth dichs 18th disbe
000 _  0.00

0.00 ~ 0.0

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

COFGR 2.0 - ECFA, ENGINEERING CONSLTING FIRNS, TIKYD —-

17 18

17th disbu 1Bth disha
0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

COFAR 2.0 - ECFA, ENGINEERING CONSILTING FIRMS, TOKYO ——

17 18

Not used Mot used
0.00 0.00
Not used  Not used
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00




1:00 BURMAO : Sibta.e Working capital req., foreign

Cal 1 2 3 ] -] b 7 [}
sdc coto required Yi required Y2 required Y3 required Y4 required Y5 required Yo
L 1 receivables....... LX) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 2ras asternal Ict.. (X M 0.0 9.00 0.00 0.00 0.00 0.00 0.00
L I raw saterial other 2,00 0.00 0.0 9.00 0.00 9.00 0.00 0.00
Lt dutihrties....... . .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L Senerdveceecececess 0.0 0.0 0.90 0.00 0.00 0.00 0.00 0.00
L 3 soareparte....... 0.9 0.00 0.00 0.0 0.00 0.00 0.00 0.0
L 7 owori-in-proyess.. 0.0) 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 8 fimished products. 0.0) 0.00 0.0 0.00 0.00 0.00 0.00 0.00
L 9 hanmlrties..... . 0.00 0.00 5.0 .00 0.00 0.00 0.00 0.00
L 19 cish in hand...... 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00
L I}l current 3ccets.... 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 12 net work’g capital 0.0 0.0 0.00 0.9 0.00 0.00 0.00 0.00
L 13 incresce...... 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tabw BURMAO : Sttadle Working capital req., local
CONFAR 2.0 - ECFA, EMGINEERING CONSULTING FIRS,
Col H 2 3 4 5 [ 7 8
adc coto required Y1 required Y2 required Y3 required Y& required Y5 required Y&
L 14 recesvables....... 0. 0.00 0,00 0.00 0.00 0.00 0.00 0.00
L IS raw ssterial Ist.. 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00
L 15 rax saterial other 0.0 0.00 0.00 0.%0 0.00 0.00 0.00 0.00
L 17 utilities......... 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00
L 16 energv....... 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.0)
L IS spare-partc....... 0.00 0.09 0.00 0.00 0.00 0.00 0.00 0.00
L 2 work-1n-progress.. 0.00 0.00 0.0 0.00 0.00 0.00 0.00 . 0.00
L 21 fimiched products. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 22 liabilitses....... 0.0 0.0 0,00 0.90 0.00 0.00 0.00 0.00
L 23 cash 1n hand...... 0.00 0,00 0.00 0.00 0.00 . 0.00 0.00 0.00
L 24 current acsete.... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 5 net work’g capital 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 2 W 1ncrease..oe.. 0,00 0.5 0.00 0.00 0.00 0.00 0.00 0.0)

Tibw BURMAO : Sutatle Working capital req., consol idated

COFAR 2.0 - ECFA, ENGINEERING CONSLTING FIRMS,
Col ! 2 3 4 S [ 7 8
(%4 coto required Y1 required Y2 required Y3 required Y4 required YS required Y6
Lt 27 miC,consol........ 0.00 0.00 0.00 - 000 0.00 0.00 0.00 0,00
L 28 incresse concol... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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1w BURMAO : Subtable Working capital req., foreign
COFAR 2.0 - ECFA, ENGINEERING CIRSILTING FIRMS, TOXYD ——

9 10 n 12 13 1 15 16 17

recwired V7 required ¥8 required Y? require-¥10 require-Yll require-Y12 require-Y13 require-Yi4 require-Y13
2,00 (X1 0.00 0.00 0.00 0,00 0.00 0.00 et 1
(X0 0.0 0.90 0.00 0.00 0.00 0.00 0.00 0.00L 2
2,00 6.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 3
0,m 2,00 0.00 0.00 0.00 0.00 0.00 0.00 ¢.oot 4
0.0 0.0 0.00 0.0 0.00 0.00 0.00 0.00 0.06L 5
0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00L &
0,00 0.00 .M 0.00 0.00 0.00 0.00 0.00 0.00L 7
0. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 8
0.0 0.0} 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 9
0.0 0.0 0.09 0.00 0.00 0.00 0.00 0.00 0.00L 10
0. .00 [ X1 0.00 0.00 0.00 0.00 0.00 0.00L 11
0,50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 12
@00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 13

1:5w BURMAO : Subtable Working capital req., local
CONFAR 2,0 - ECFA, ENGINEERING CONSULTING FIRMS, TBYD ——

9 10 1l 12 13 14 15 16 17

raquired ¥7 required vB required Y9 require-Y10 require-Yil require-Y12 require-Y13 require-Y14 reguire-¥15
0.0 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00L 14
0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00L 15
0.0 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 16
.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00L 17
0.0 0,00 0.90 0.00 0,00 0.00 0.00 0.00 0.00L 18
(X 0.0) 9,00 0.00 0.00 0.00 0.00 0.00 0.00L 17
0,80 0.0 0.00 0,00 0.00 0.0) 0.00 0.00 0.00L 20
0,00 0.00 9.00 0.00 0.0 0.00 0.00 0.00 0.00L 21
0,00 .00 0.00 0.00 0.00 0.¢0 0.00 0.00 0.00L 22
0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00L 23
0.9 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00L 24
9.8 0,0 0.00 0,00 0.00 0.00 0,00 0.00 0.00L 25
0.00 0.0 - 0,00 2,00 0,00 0.00 0.00 0.00 0.00L 26

T:w BURMAO : Sbtable Working capital req., consolidated
COFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TOXYD ——

9 10 11 12 13 14 15 16 17
required Y7 required Y8 reguired Y9 require-Y10 require-Yi1 require-Yi2 require-Y13 require-Yi4 requice-Yid
v.00 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00L 27

0. 0.00 0.0 0.00 0.00 0.09 0.00 0.00 0.00L 28
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T:do BURMAOQ : Swbtavle initial fixed investment — foreign

fol 1 2

cus foreig sua fval/f
L 1 land, site........ 0.00 0.00
L Zawl atk...... .es 83.00 91.30
L 3 equipsent ash..... 28555.00  350.0
L 4 equpsent C...... 341500 Iz
L S incorporate....... 0.0 0.0
L & pp-e-pences....... 1408.30 322.00
L 7 tata) fizes....... I3N1.30 48850
L §inventorye.ceecee.. 1974.% 1074.%0
L 9 raceivables....... 0.00 0.00
L 1Ptotalieeeeees M550 TS50

3 L]
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.09 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

COFAR 2.0 - ECFA, ENGIMEERING COMSULTING FIRMS, TOKYD ——

5 & 7 8
invest- Pl invest- P2 invest- P3 invest- P4
0.00 0.00 0.00 0.00
83.00 0.00 0.00 0.00
21432.00 6%03.00 0.00 0.00
3280.00 165.00 0.00 0.00
0.00 0.00 0.00 0.00
5.4 1082.38 0.00 0.00
25140.9 8150.36 0.00 0.00
0.00 1074.00 0.00 0.00
0.00 ¢.00 0.00 0.00
1909 24.36 0.00 0.00

Tabo BURMAO : Subtadle initial fixed investment — local,

Col 1 2 3 4 3 [ 7 [ ]
cus local sum fval/l sum consol sum fval/c invest- Pl invest- P2 invest- P3 invest- P4
L 11 l3nd, site........ 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00
L 12civil AB.creesess 847.00 891.70 930.00 993.00 530.00 400,00 0.00 0.00
L 13 equipsent A+B..... 18197.00  19360.50  44552.00  49850.70  33087.00  13455.00 0.00 0.00
L 14 equipsent C...... 2194.0% U170 3639.00 6114.70 4737.00 882.00 0.00 0.00
L IS incorporate....... 0.00 0.00 0.00 0.09 0.00 0.00 0.60 0.00
L 1é po-e-penses....... 1436.00 103.00 2844.3) 425.00 699.91 2144.39 0.20 0.00
L 17 total fized..... . 2257400  22595.90  S55965.30  S57383.40  3N073.91  146891.39 0.00 0.00
L 1B inventory......... 249.00 248.00 1322.00 1322.00 0.% 1322.00 0.00 0.00
L 19 receivables....... 0.00 0.00 0.00 0.00 0.00 0,00 0.00 ¢.00
L Ztaotalie.. 9.00 294,90 7287.3% SB05.40  IW7I.9 18213.39 0.0 0.00
Tabo BURMAO : Sbtable initial fixed investment — consolidated, foreign,
COFrk 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TOKYD
Col 1 2 3 L] 5 b 7 8
grant tota UL  susnrval  sus fval sus Pl sus F2 sus P3 sus P4
L 2 sue, cons/f....... 57267.30  51194.6%  34385.30  36879.39  25140.94 9224.36 0.00 0.00
L 22 sum, local.eeoeess 19,09 L2.00 292,00 2A435.30 13932.97 §989.03 0.00 0.00
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Tatz BURMAQO : Sibtable initial fixed investasent

4

[ XL]
0.m)
(X
LX)
0.0
LX)
P 0.
(X0
6.00
L X1

tavest- F3  1avest- PB

.00
0.00
0.00
.00
0.3
0.90
0.8
0.0
°.0
6.09

Invest- P7
0.0
0.0
0.0
0.90
0.0)
2.00
(X
.90
0.00
0.

12

iavest- P8
o.W
0.00
9.00
0,00
0,05
0.60
0.0
0,00
5.00
0.0

13

Mot weed
0.0
0.00
0.00
0.00
0.00
0.00
o
0.0
0.0
0.00

Mot weed
(X
0.0
0.00
0.00
0.00
0.00
0.90
0.00
0.00
0.00

?

.90
.00
0.
DX
0.
0,00
.00
DX
0.0
.00

10

invect- PS5 invest- PS

0.0
0.9
0.6
.0
0.%)
0.
6.90
0.9
0.00
0.00

invest- P7
0.00
0.00
0.9
0.00
0.00
0.00
0.00
0,00
0.0
9.00

12

invest- F8
.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.90

13

Not weed
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

15

Mot wsed
0.00
0.0
0.0
0.00
.20
0.00
.00
0.90
.00
0.00

13

Mot wsed
0.00
0.00
0.60
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Mot weed
0.00
0.00
.00
0.00
0.6
.00
0.00
0.0
0.00
0.00

Tabc BURMAO : Sibtable initial fixed investment — local,
(¥R 2.0 - ECFA, DGDEERDE (DSRTHG FINS, TOY0 —

ot wsed
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

- foreign
COFR 2.0 - ECFA, DMGIMEERING CONSILVING FIRNS, TOXYQ ——

17 18

Mot wsed scrap vale
0.00 o.00L 1
0.00 N.75L 2
0.0 ML 3
0.00 ®NI.BL &
0.00 0.0OL 5
.00 oL &
.00 m.5L 7
0.00 1074.00L 8
0.00 o.00L ¢
0.00 PU.T5L 1B

consolidated
17 18
Mot wsed scrap vale

0.0 0.00L i
0.00 K332 2

0.00 163.00L I3
0.00 10.75L 14
0.00 0.00L 135
0.00 0.00L 15

0.00 1391.27L ¥
0.00 132.00L 18
0.00 0.00L 17
0.00 1413.27L 20

Tsho BURMAO : Swbtable initial fixed investment — consolidated, foreign,

9

cus P35
0.0)
0.0

10

sus Fé
0.00
0.9

sus P7
0.00
0.00

12

=us F8
0.00
0.00

13

Not used
0.00
0.00

"

Not used
0.00
0.00

15

Not uwsed
0.00
0.00

Mot wsed
0.00
0.00

COFR 2.0 - ECFA, EMGINEERING CONSULTING FIRNS, TOKYD ——

17 18

Not used scrap vale
0.00 0u.7SL 21
0.00 568.92L 2



Iiza BURMAO : Satile ir.vestment during production, foreign
2.0 - €FA, OGHEERDS (SR TNG FINS, TOY) ——

(%11 1 2 3 4 3 & ? L

ior Calcul cashél- V1 cashfl- Y2 cashfl- Y3 cashfl- ¥4 cashil- Y5 cashil- Y6 cashél- V7
L 151 land, sate........ e LX) .00 [ K 0.0 .0 o.% .00
L 122 anl sb....... . (X ] 0.90 0.0 0.00 0.00 .00 *»n 0.00
L 15T equipet Seb....... o.M 0.0 .0 .00 (X ] .00 .0 0©.00
L 152 equpennt C....... 0.00 .00 o 0.00 0. .00 .00 (X ]
L 155 iccorporate....... 0.0 0.00 o.M .00 .00 .00 .0 0.00
L 1S pprecpences....... 0.00 (X .00 .00 [ X ) 0.00 0.0 LX)
L 157 totsl fxzed....... .00 0.00 0.00 0.00 0.00 .00 0.00 0.00
L 158 1m pregress....... [ X 0.00 0.0 .00 .00 .00 .00 0.9
L 159 imentery...... ves HNR.® 0.0) (K] .00 0.00 0.0 0.0 .00
L 18 recervadles....... oW 0.60 0.00 0.00 .00 0.00 0.0 0.9
L 151 cach, bank..... . 0.00 0.0 .00 .00 0.0 0.00 0.% 0.00
L 1£2 tot.cwrent....... 1074.09 .0 (X 0.0 0.0 2.0 .9 0.00
L 183 cocrrecrcrrnnencns 0.00 0.00 LX) .00 .00 0.00 0.00 0.00
L 154 total ascet..... . 107400 0.0 (X 0.00 .00 0.0 0.0 2.0
L 1£3 deprecration...... .00 1975.01 s 1075.81 1975.81 1975.1 1M.15 IN.15

Iac BURMAO : Sbtable invi:stment during production, consolidated
COFaR 2.0 - HFA, DGINEERING CNSILYIG FIRNS, TOKYQ ——

Gal 1 2 3 L} - & 7 L ]

for Calcl cashil- Y1 cashil- Y2 cashil- Y3 cashil- Y& cashil- Y5 cashil- Yo cashil- V7
L 168 land. ite........ 0.6) 0.00 0.00 0.90 .00 0.00 0.00 0.00
L 157 canal dob......... 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00
L 168 equipst Rob....... .00 0.0 6.00 0.0 0.00 0.00 0.60 0.00
L 159 emiceent C....... 0.% 0.0 0.00 0.00 0.00 0.00 0.00 0.00
L 170 incorporate....... 0.0 0.060 0.00 0.0 0.00 0.00 0.00 0.00
L 171 pp-epences....... 9.00 [ X 0.00 0.00 0.00 0.00 0.00 0.00
L I72 total frzed....... 0.9 0.00 0.00 - 0.90 0.0 0.90 0.00 0.00
L 173 in progress....... 9,00 [ X)) 0.00 0.00 0.00 0.00 0.00 0.00
L 174 1aventory......... 132,50 0.00 0.00 0.00 0.90 0.00 0.00 0.00
L 175 receivables....... 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00
L 178 cish, bank........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 177 tat.current....... 1322.00 0.0 0.00 0.90 0.00 0.00 0.00 0.00
LifBloss c/feuuneeneee 0.0 0.00 0.00 0.00 ¢.00 0.00 0.00 0.00
L 179 total asset....... 1322.00 0.00 0.00 0.00 0.00 0.00. 0.00 0.00
L 163 depreciation...... 0.9 kys. V) N.17 I I28.17 3.1 2455.31 2655, 31

Tibo BURMAO : Subtadle investment during production, local
COXFAR 2.0 - ECFA, DNGINEERING CSLTING FIRSS, TONYD —

Col ] 2 3 4 3 é 7 8

for Calcul cashfl- Y1 cashfl- Y2 cashfl- V3 cashil- Y& cashfl- V5 cashfl- Y6 cashfl- Y7
L 181 total fized....... .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 162 tot.current....... 248.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00

Tibo BURMAO : Subtidble production costs, foreign
—— COFAR 2.0 - ECFA, ENGHEERING CORSULTING FIRMS, TOXYD ——

Col i 2 3 § H [ 7 8

cashfl- Y1 cashfl- Y2 cashfl- Y3 cashfl- Y4 cashil- Y3 cashfl- Y6 cashil- Y7
L 106 raw aztersal...... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 107 other M.......... 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 198 utibitses......... 0.00 177.57 1932.32 2147.00 2147.00 2147.00 2147.00 . 2147.00
LI7 energyv...ceocevees 0.90 0.00 .00 0.00 0.00 0.00 0.00 0.00
L0 1abowr..vorerneres 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 111 saintenance....... 0.00 168.00 168.00 168.00 168.00 168.00 168,00 168.00
LII2spares..ccevevecss 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 113 factory ovheoeoens 0.00 0.00 0.00 0.00 0.0¢ 0.00 0.00 0.00
L 114 sub-total......... 0.00 1885.57 2100,32 2315.00 315.00 315.00 2313.00 2315.00
L 1S tvartadlelee.oes.s 0.00 s 1932.32 2147.00 2147.00 2147.00 214700 2147.00
L 116 adein. OWM........ 0.00 0.00 0.00 0,00 0.00 0.60 0.00 0.00
L 117 Bedastrib..oeeero.. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 118 operating Covovere 0.00 10835.57 2100, 32 2315.00 2315.00 2315.00 2315.00 2315.00
L 11% depreciation...... 9,9 1875.81 1875.61 1873.61 1875.81 1875.81 159413 1594.13
L 1N sub-total....cre.. 0,00 3761.38 7613 4190.8§ 4190.88 419%.01 3909.13 3909.55
L 121 interest.orvveees 0.00 858.65 848.85 848.63 868.85 048.85 840.8% 848.83
L 122 total FCost....... 0.00 #30.23 844.9% 0N .66 9059.66 5039.80 4778.00 4778.00
L 123 tvariable)........ 0.00 1711.9 192.%2 2147,00 2147.00 2147.00 214700 2147.00
LI2Y (Jabour)severcnnns 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Tite BURMAOQ : Sutatlie i nvestament during production, foreign
COFaR 2.0 -~ ECFA, DNGDEERDYS (OSILTDE FIRS, TOY0 —

’ 0] 1 12 13 14 13 16 17 18

cashil- V8 cathfl- Y? cashii-YI0 cashél-YI1 cashfi-YI2 cash]-TI3 cashil-YI4 cashfl-TIS for Calcul for Calcul
LXK 9.06 (X LX) 0.0 0.08 (X .00 0.0 WL N
LX) X .00 .00 .00 0.00 0.00 .00 @ 0.00 L 1R
L LX) [ X)) .00 o.m o.m 0.00 0.00 0.00 .00 L 13
DX . o.0h LX) 0.00 0.00 0.00 .00 0.00 0oL 1N
(X 2. LX) .00 .00 0.0 0.00 0.00 c.00 0.0L IS
LKy L X T . .00 0.00 0.00 (X 0.00 0.00 0.00 L 156
[ X0 .0 o.M .00 0.09 .00 0.00 0.00 0.00 .00 L IV
a0 LX) (X 0.00 .00 0.00 0.0 0.00 .00 0.00L 1S
(O .06 (X .00 .00 .00 0.00 0.00 2.0 0.00 L 157
X 0.00 0.9 .00 e.00 .00 .00 .00 0.00 .00 L 160
DX 9.00 .90 (X .0 0.00 0.00 .00 0.00 0.00 L 14l
LX) LX) 0.00 0.00 0.9 .00 0.00 0.00 0.00 0.00 L 182

(X0 0.6 o.R 0.00 .00 .00 .00 0.00 0.00 0.00 L .63 ‘

2@ 0.9 LK. .00 0.00 .00 0.00 0.00 0.00 0.00 L 1a4
159415 IM.15 115 1TN.15 IIN.15 IS 1915 19415 0.00 NR.55L 1S

Tido BURMAO : Sibtadle investment during production, consolidated
COFFaR 2.0 - ECFA, DGDEERDE CDELTIG FINS, TY) ——

9 10 1 12 13 " 15 16 17 18

cishil- Y8 cashil- Y9 cashil-VI0 cashil-Vil cashil-YI2 cashfl-TI3 cashil-YI4 cashf]-YIS for Caloel for Caloud
0.00 0.00 0.% 0.00 0.00 .00 0.00 0.00 0.00 0.00 L 156
4. .60 0.99 (X 0.00 0.00 0.00 0.00 0.00 0.00 L 1&
2.0 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 L 168
.00 .00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 147
2.0 .00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L I®
.09 .00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 1M
2.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 172
0.6) 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 173
0.00 9.9 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00L 174
6. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 175
0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 17
0.% 0.00 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 177
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 17

0.00 0.09 9.00 9.00 0.00 0.00 0.00 0.00 0.00 0.00L 179 .

%53 2635.31 2:55.31 2555.38 2635.31 2655.31 2655.31 2%.32 0.00 1391.77 L 160

Tsbo BURMAO : Subtable i nvestment during production, local
C¥FPR 2.0 - ECFA, ENGIMEERING CONSULTING FIRMS, TOXYD ——

9 10 N 12 13 18 15 16 n” 18

cashfl- V8 cashil- V9 cashl-YI0 cashfl-YI1 cashfi-YI2 cashfl-VI3 cashfl-Vi4 cashf1-Y1S for Calcul for Calcul
0.0) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 181
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 182

Tabo BURMAO : Subtatle production costs, foreign
COFAR 2.0 - ECFA, DNGITERING CONSILTING FIRNS, TOXYD ——

9 10 1" 12 13 14 13 16 17 18
cashfl- VB cashfl- Y9 cashfl-YI0 cashfl-VIl cashfI-VI2 Cashfl-YI3 cashfl-YI8 cashfl-YIS Mot used Mot used
0.00 0.7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 106
9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 107
2147.90 2147.00 2147.00 2147.00 2147.00 2147.00 2147.00 2147.00 0.00 0.00 L 108
2.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 109
0. 0.00 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 110
168.00 168.00 168.00 168.00 158.00 158.00 158.00 168.00 0.00 0.00 L 111
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L §12
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 313 ‘
815,09 2315.00 2315.09 2315.00 2313.00 2313.00 2313.00 2315.00 0.00 0.00 L 114
2147.00 2147.00 2147.00 2147.00 2147.00 2147.00 2147.00 2147.00 0.00 0.00 L 315
0.0 0.00 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 116
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 117
5.9 2315.00 23135.00 2315.00 2313.00 2315.00 2315.00 2315.00 0.00 0.00L 119
1594.13 159,15 1594.13 199413 1594.13 139413 1994.15 1594.13 0.00 0.00 L §17
390915 3909.153 IN9.13 390913 3907.13 39%09.13 3909.13 309.15 0.00 0.00L 120
8:8.685 88.83 8:8.63 823.4 .97 738.32 §95.08 851.64 0.00 0.00L I2
4778.00 4778.00 4778.00 4734.3% “n.n 4647.67 4604.23 4560.79 0.00 0.00 L 122
2147.00 2147.00 2147.00 2147.00 2147.00 2147.0 2147.00 2147.00 0.00 000 L 123
0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 124
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Tida BURMAO : Sutadle production costs, consolidated
(AR 2.0 - ECFA, DGREERDG (MSATDS FIRS, TONYQ ——

Col 1 2 3 ] 3 9 7 8

cashil=- Y1 cachfl- V2 cashfl- Y3 cashfl- Y& cashél- Y3 cashfl- Y& cashil- V7
LI ramsecral...... 0. pag: I =1.3 2793.00 2.0 .0 279.00 2798.00
L 127 other PN......... . [ X .00 0.00 0.00 0. 0.00 0.00 0.00
L I8 utilrties......... 0.0} B146.58 9167.50 10185.00  10186.00 10185.00  10186.00 10185.00
LI19eneraveccencecenss 0.0 450,19 741.68 ©4.00 24.00 24,00 24.00 824.00
LI IO .cecenreecs . 12.00 12609 140.00 180.00 190.00 189.00 140.00
L I3t annotenance....... 0.0 72,0 872,00 572.00 $72.00 §72.00 &72.00 472.00
LI speareseecanncnnans 0.0 0.00 .00 0.00 0.00 .00 0.00 0.0
L I3 factory oAA....... 9.00 55.%0 R 0535.00 5.0 53.00 053.00 3.0
L 134 sub-tctal......... 6.  11895.81 13500.04 1470300  19003.00  14703.00 1AN3.00  14N03.00
L 175 ivarisdle)........ 0.0 JI2N81 12528.04 1903100 14031.00  14051.00  14031.0¢  14051.00
L I3 adain. ovb....oooee (X 19.% Hn.n 13.00 13.00 13.00 13.00 13.8
L I3 medistrib......... 0.00 43.11 01117 479.00 $679.00 5679.00 679,00 579.00
L I8 qeratiog C....... 0.0 I7X0.12 173291 2A3N5.00 21375.00 21395.00 21395.00  21395.00
L 139 depreciation...... 0.00 2.0 kv MY .17 kv W1 328.17 5.3 2355.31
t 14 sub-total......... 000 2047429 X470 2M619.18 NBIT.I8 MBI NOS0.31 24050.01
L 14] interest.....o0eee N19.3 N3B. 95 1004.95 150.0 133.88 1102.87 88.95 268.55
L 142 total Flost....... 0.0 BN ONTRON 0 BN V.0 IR0 HNNYIE MNY.LN
L 143 tvariable)........ 0.00 18578.12 IB50.M1 N300 0723.00 WIB.00 V7.0 0 0723.00
L 13 (1ds)eeeenenen- 0.0 112.60 126.00 140.00 140.00 180.00 140.00 140.00
| N 1 cesronen 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00

Tito BURMAO : Subtable local costs; marketing distribution foreign, consolidated
COFAR 2.0 - ECFA, DEGINEERING CONSILTING FIRS, TOXYD —

Col 1 2 3 [} S 3 7 8

cashfl- Y1 cashl- Y2 cashfl- Y3 cashil- Y4 cashil- Y3 cashil- Y& cashf]- Y7
L 138 variable...... coen 0.00 14850.55 16718.59  18575.60  18576.00 18375.00 18576.00  18575.00
L 147 13bour..nvecacsess 0.0 112,00 126.00 140.00 140.00 140.00 140.00 140.00
L 14€ totsl Flost....... 0.00  17883.01 19507.04 2111043 2°W6.40 0652.3B  01.16 20141.16

Tabo BURMAO ; Sbtdle sales (= production prograsme) foreign
COrFift 2.9 - ECFA, DGINEERING CONSLTING FIRSS, TOKVD ——

Tol 1 2 3 4 5 [ 7 8

cashfl- YI cashfl- Y2 cashfl- Y3 cashfl- Y4 cashfl- Y3 cashil- Y6 cashil- Y7
L 55 A.sales pa........ 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 5 -net of ta-....... .00 0.0 0.00 .00 0.00 0.00 0.00 0.00
L %8 -net dir.c........ 0.00 6.0 0.00 0.00 0.00 0.00 0.00 0.00
L 59 b.cales pa........ 0.5 0.00 0.0) 0.00 0.00 0.00 0.00 0.00
L & -net of tax....... 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00
L &1 net dIrCovvveees 0.50 0.05 0.00 0.00 0.00 0.0 0.00 0.00
L &2C,cales pa........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 83 -net of taz....... 0.00 0.00 0.90 0.00 0.00 0.00 0.00 0.00
L &4 -net dir.Coveesees 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L &5 D.sales pa........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L & -net of tas....... 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L &7 -net dir.c........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 8 E,sales pa........ 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00
L &9 -net of tiz....... 0.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 70 -net dir.C...ovsee 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 71 F.sales pa........ 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 72 -net of ta=....... 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
L 73 net dirc........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 73 total sales....... 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
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;o0 BURMAOD : Setitle production costs, consolidated
(OFMR 2.0 - ECFA, DGNEERDG CIKULTING FIRS, TOYO ——

) 10 n 2 5 " 15 % 17 1
cashél- 28 coshil- Y9 cashil-YId cashél-YIiI cashfl-YI2 cashfl-TI3 cashfl-YI4 cashfl-¥15 ot wsed Mot wsed
IS 2B J9EM NG00 279800 ZIW.00 2/ 27%.00 0.00 .00 L 1%
X .00 [ ¥ 0.00 0.0 0.00 0.00 0.3 0.20 0.00 L 17
1e185.09 10185.90  10185.00  10196.60  10185.00  10105.00  10106.00  10188.00 2.00 0.00L 1%
624 24 08 4.0 (X 24.0 82¢.00 24,00 0.00 .00 L 1Y
130,00 139, 190,90 140.00 140.00 140.00 190.00 149.00 0.00 0.00 L I3 ‘
YAk ) . 2.0 572,00 672.00 £72.00 §2.00 a12.00 0.0¢ 0.0 L 131
>0 o.m) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 172
8. 85 5.2 5.0 5.0 £5.00 85.00 5.0 0.00 0.00 L I3
HRHLM  HRLG MR MRS 14703.00 14703.0¢  1403.00  14N3.00 0.00 0.00 L 134
HOTL) 03100 1403100 14031.00 4031.00 103100  14031.00  14051.00 0.00 .00 L 135
1300 15.00 13.00 13.00 13.00 13.00 13.00 13.00 0.00 .00 L 13
S579.0F  56TV.00  6ATY.GD  BET9.00  GATR.00  BATV.00  6679.00  E67Y.00 0.00 .00 L 1%
NS AWM AT NIG.00 A0  205.00 21395.00 24500 0.00 0.0 L 138
REEI O %SRI O BSEL M55 M55 4SSl 4SS 5.3 0.00 .00 L 13y
4.1 M550 2WG0.TE WG 26050.71  2e050.31 24050.31  2M050.32 .00 0.00 L 100
9.5 558.85 6:8.65 5.41 % ™. £95.08 §51.64 0.00 .00 L 141
OIS MRIS.He 2NN BN MIRE MMM NIS5.W  MNL% .00 0.0L 12
W NG NITW  NIN.N NS00 1D NIB.00  2075.0 0.00 0.0 L I3
1.9 19,00 19.00 140.00 140.00 140.00 19.00 190.00 .00 .00 L 188
) 2.0 .00 0.00 0.09 .00 0.00 0.00 0.00 .00 L 145

Tibo BURMAO : Subtable 1ocal costs; marketing distribution foreign, consolidated
(OFM 2.0 - EIFA, ENGINEERDNG OONSULTING FIRS, TOXY) —

9 10 1] 12 3 1) 3 113 17 ]
cashél- Y8 cashfl- Y9 cashfl-YI0 cashfl-YI1 cashfl-YI2 cashl-YI3 cashfl-YI§ cashfl-YIS ot wsed ot wsed
1657600 1857500 1857690  18576.00 18576.00 18576.00 18576.00 18576.00 0.00 0.00 L 146
(LR 1¥).00 140.0) 140,60 140.00 140.00 140.00 140.00 0.00 0.00 L 147 .
ML ML M6 1M1 20141.16  DOIALLNE 014116 0141.17 0.00 0.00L 188

Tt BURMAO : Subtabtle sales (= production programse) foreign
0¥ 2.0 - EOFA, ENGDEERDG (DSILTDG FIRS, TOXVO ——
9 1% 1 12 13 1] 135 16 1 18

cashil- V8 cazhfl- Y9 canfl-YI0 cashil-VIE cashfl-YI? cashfl-VIS cashfl-VI4 cashfl-¥YIS  Not wsed Mot used

09,00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.0 L
2.9 0.4% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L
0.0) 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L
0.0 0.0 0.0 0.00 0.09 0.00 0.00 0.00 0.00 0.00L

0.0 .60 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 L 56
0.0 0.00 0.00 0.9 0.00 0.00 0.00 0.00 0.00 o00L
.00 .00 0.00 0.00 0.0 0.00 9.00 6.00 0.00 o00L 38
0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.6 0.00 0.00L 59
0.0 .00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00L &
5.0 0.0) 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00L &
0.0 9.00 0.5 2,00 0.9 0.00 0.00 0.00 0.00 0.06 L &
0.00 0.00 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00L &3
b0 0,00 0. 0.00 0.00 0.00 0.00 0.00 0.00 0.00L M
3.0} 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L &
0,68 9,00 0.0 0.00 0.00 0.00 0.00 0.00 0.60 0.00L &
LE 0.00 0.9 0.0 0.9 0.00 0.00 0.00 0.00 0.00L &
.08 9,00 0.0 0.00 .09 0.00 0.00 0.00 0.00 0.00L &8
0.0 0.9 0.00 0.0 0.9 9.00 0.00 0.00 0.00 0.00L &
0.0 9.00 0.9 0.00 0.00 0.60 0.00 0.00 0.00 0.0L 0 ‘
n
4
2
"




Tibe BURMAO : Suttible sales (= production programae) local

Col

i el i el ol ol ol ol ol ol o ol o ol ol ol

77 A.siles pacceeee..
78 -net of ta.......
9 et direc........
8 B.eales pa........
81 net of tax.......
82 -net dirc .......
&3 C.cales pa........
H oet of ta.......

8 D.sales pa........
87 -set of tax.......

88 -net dir.c........
&9 E.cales paoooooe.
% -net of tix...... .

1 net dir.Coeereene
§2 F.sales pi........
93 -net of tax.......
& net dir.C..coeeee

93 -net of ta=.......
%7 -net dar¢c... .....

0.0
.00
.00
0.0
9.0
.80
6.00
0.0
.60
0.00
0.00
9.00
.90
8.00
0.9
9.9
0.9
0.00
9.00
.00
.00

2.0 - ECFA, DGDEERNG (DSULTING FINS, 100 ——

2 3 L] 3 é 7 8
cashil- Y1 cashfl- Y2 cashil- Y3 cashfl- Y& cashfl- ¥5 cashfl- Y5 cashil- V7
2382%.00 24590.00 29535.00 29553.00 2500 M0 29555.00
628.00  24590.00  29555.00 29533.00 2MSN.00 1953300 2753300
BN ASH0.00 2953300 2956.00  29533.00 29535.00  2953%.00
0.0 0.00 0.00 0.00 0.00 0.0¢ 0.00
9.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.09 .00 0.00 0.00 0.00 0.00
6.00 0.0 6.00 0.00 .00 0.00 0.00
0.00 0.0 0.8 0.00 0.00 0.00 0.00
.00 o.00 0.00 0.00 0.00 0.00 0.0
0.0 0.3 0.00 0.00 0.00 0.00 0.00
0.00 0.9 0.00 0.00 0.00 .00 0.00
0.00 (X 0.00 0.00 0.00 0.0 0.90
0.9 0.00 4.0 0.00 0.00 0.00 0.00
¢.00 0.00 (X 0.00 0.00 0.00 0.00
0.9 .60 0.00 0.00 0.00 0.00 0.00
.60 .09 0.00 0.00 0.00 0.00 0.90
.00 0.00 0.00 0.00 0.00 0.00 0.00
T5a26.00  25590.00  29533.00 29533.00 29333.00 29513.00  29533.00
“a25.00  24590.00 29533.00 29333.00 29533.00 29533.00  I9531.00
.00  25580.00  29533.00  29533.00 29SII.0 29SING0 29530

Tibe BURMAO : Sbtable sales (= production prograsse) consolidated

Col

L
L

99 total sales.......
99 -net of taz.......

L 199 -net dir.Cooveeree

L

0l tax foreigm..... .

L1902 03z CONSevvennvees
L 167 Ladowr, fon.......

Lt
L

o labowr, loc.......
5 labour .coms.......

0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00

ODFR 2.0 - ECFA, OWGINEERING COMSULTING FIRNS, TOKW ——

2 3 L H] [} 7 8

cashfl- V1 cashfl- Y2 cashil- Y3 cashfl- Y4 cashfl- Y3 cashfl- Y6 cashfl- V7
23626.00 459000 29533.00 29333.00 29335.00 29333.00  29333.00
2352.00 2858000 29573.00 29533.00 29533.00 29533.00  29533.00
23525.00  24580.00 29533.00 29533.00  29333.00  29533.00  29533.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.9 0.00 0.00 0.00 0.00 0.00 0.00

9.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.0) 0.0 0.00 0.00
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T:00 BURMAO : Sudtadle sales (= production prograsme) local
CO¥iR 2.0 - ECFA, DGIEERING CONSILTING FIRNS, TOXYO -——
L w 11 12 13 1] 13 16 17 18

cathél- Y8 cashfl- V9 coshfl-Y10 cashfl-Yil cashil-V12 cashfl-YI3 cashfl-YI4 cashfl-VI5 Mot used  Not wsed

W50 W5 955500 95T 2955300 2953.00 293300 29530 0.00 o00L 77
050 OSIL.G 295H3.00 95T00 09555.00 9535.00 29WI.00 2955300 0.00 000L B
H5TLw 953300 95N.00 95500 295TI.0 29535.00 295300 295X 0.00 o.00L M
o.@ .00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.0L &
LX) 2.0 0.00 0. 0.00 0.00 0.0 0.00 0.00 0.00L 81
R 3.0 0.00 .00 0.00 0.0 0.00 0.00 0.00 0.00L @
L X .0 0. 0.00 0.00 0.00 0.00 0.00 0.00 0.00L ©
im0 .00 0.5 0.9 .00 LX) 0.00 0.00 0.00 0.00L
2.6 0.0 0.00 0.90 0.00 0.00 0.0 0.00 0.00 0.00L &5
X 0.0 .00 0.0 0.00 0.00 0.00 0.00 0.00 0.00L 8
0.0 0.00 9.0 0.00 9.00 0.00 0.00 0.00 0.00 0.00L o7
0.0 9.6 6.9 0.0 0.00 9.00 0.00 0.00 0.00 0.00L B8
2,03 0.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.00L 8
6.5 9.0 .00 .00 0.2 0.00 0.00 0.00 0.0 0.00L %
.00 0.00 0.0 0.09 9.00 0.00 0.00 0.00 0.00 0.00L N
o 2,03 0.00 oW 0.00 0.90 0.00 0.09 0.00 0.00L N2
.00 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 93
0.5 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L %
95334 955500 29535.00 95330 295535.00  29533.00 2953800 29513.00 0.00 0.00L 5
95500 29535.00 29533.2  29533.00  29533.00 29533.00  29533.00 29533.00 0.00 0.00L %
5L N9553.00  29533.00 95130 2953.00 29513.00  29333.00  29515.00 0.00 0.00L 97

Tade BURMAO : Sibtable sales (= production prograsme) consolidated
COFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRS, TOXYD ——

¢ 10 n 12 13 14 13 16 17 18

cashfl- Y8 cashfl- Y9 cashiI-YI0 cashfl-VIE cashfi-YI2 cashfl-YI3 cashfl-Vi4 cashf]-YI5S Mot used  Not used
2953390 29533.00 29533.00  29533.00 2953300  29533.00  29533.00  29531.00 0.00 0.00L %
1055.00 2953300 2955300 2933300 0953300 2953300  29333.00  29313.00 0.00 o.00L 99
9550 295330 2953300 09353.00  29533.00 2953300 29533.00  29513.00 0.00 0.00 L 100
2.00 0.9) . 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L jo1
0.00 0.00 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 102
2.0 .00 0.00 0.0 0.0 0.00 0.00 0.00 0.00 0.00 L 103
0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 108
9.0 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 105
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I:20 BURMAD : Subtadle finance -—

initial

s

ol ol ol ol o o ol il

3% 2qu.0. pad.......
H emwm.F, p318......0
X5 catidies.........
-t I3sn b galleeee.. .
27 loan B pad...... .
% loan Cpnd....oens
29 totsl lean........
B | S TR
31 dzbt B..eeenene..s
2 cest C............

33 total debt........
A gebt fundel.......

-
-

total fund tetal FURL

LX)
o)
2.0
HUTA
9.00
0,00
H7A.00
0.0
.00
2.3
9.00
0.M

0.00
9.00
0.00
3584030
0.00
0.0
.
0.00
o.®
0.00
0.90
0.00

Tado BURMAO : Subtable Finance -

k3

0.00
0.00
DX
0.00
0.00
0.00
0.00
.00
0.00
0.0
0.00
0.00

investment = foreign ]
COFiR 2.0 - ECFA, DGIEERBS CONSULTING FIRSS, TONYVQ ——

4 S [ 7
funds P1  funds P2 funds PX

0.00 0.00 0.0 0.00
0.00 0.00 0.00 0.00
o.M .00 0.00 0.00
0.00 2807500 8679.%0 2.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.0  25075.00 8679.00 0.00
0.00  25075.00  4754.00 0.00
0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00
0.00 25075.00 A7SR.00 0.00
0.00 100.00 100.00 0.00

initial investment = local

funds F4
0.00
0.9
0.00
0.00
0.00
0.0
0.00
0.00
0.00
0.00
0.00
0.00

COFAR 2.0 - ECFA, DGINEERING CONGILTING FIRIS, TONYQ ——

al 1 2 3 L] 5 [ 7 8
total fund total FURL localsforg total FUAL  funds PI  funds P2 funds P3 funds PA
L 5 ep.0p2id....... . 6.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 35 egu.P paid........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0)
L 37 subsidues....... . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 33 loan & psid....... THRLG DI735.00  A754.00 TSB0.30 14959.00 8443.0 0.00 0.00
L 39 laan B pard....... 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 3 loan C para....... 0.0 0.00 0.00 0.00 0.00 0.00 9.00 0.00
L 41 total loan........ AW NTT5.00 ATEAL00  35HM0.30 14700 8443.00 0.00 0.00
L 42 0cht Revorvnnnnnen 0, 0.00 0.00 0.00 14959.00 23M0Z.00 0.00 0.00
L 43 dadt Beoernneennn . 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L ddett Covvvnnnnnons 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 35 total dedt........ 9.00 0.00 0.00 0.00 14959.00 23402.00 0.00 0.00
L 43 dett/fundes....... 0.0 0.00 0.00 0.00 109.00 100.00 0.00 0.00
Tihe BURMAO : Swtabie Finance — initial investment = consolidated
COFAR 2.0 - ECFA, ENGHIEERING CONSILTING FIRMS, TOKYD ——
Col | 2 3 4 5 [ 7 8
total fund total FVAL funds Pl funds P2 funds P3  funds P4
L 17 sus equity........ 0.00 0.00 0.00 0.00 0.00 0,00 6.00 0.00
L 48 sus loan (F....... €81%.00  U57S.30  THA.00 3584030  41034.00 17I2.00 0.00 0.00
L 39 total funds....... £8156.00 0,00 34754.00 0.00 4303400 17122,00 0.00 0.00
L %) debt/fundsi....... 0. 0.0 0.0 0.00 100,00 100.00 0.00 0.00
L 5§ interest f....... 1085.30 0.00 0.00 0.0 325.9% 750.36 0.00 0.00
L S interest l....... 1333.00 0.00 0.0) 0,00 .98 9359.63 0.00 0,00
L 53 interest Coevvnen 2419.30 0.0 .00 0.00 599.91 1719.39 0.00 0.00
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T:e BURMAO : Sbtable finance — initial

fonis FS
(XL
Xy
00
G,
(X
LX)
X0
LX)
0.
3,00
.09
DX

10

funds P53
0,00
[ X1
0,00
0.0
X))
0.9
.00
(L)
0.00
0.00
09,00
0.9

1n

funds P7
o0
0.0
0.0
0.0
0.20
.00
0.0
0.00
0.00
.00
0.00
6.0

12

funds P8
2.00
0.0
0.ad
8.6
0.00
0.0
0.00
0.00
0.00
2.00
0.00
.00

Tsbe BURMAO : Subtadle finance -

13

Not used
.00
0.0)
0.0
0.00
0.%0
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Not used
0.0 L
0.00 L
0.00 L
0.00 L
0.00 L
0.00 L
0.00L
0.00 L
0.02 L
0.00 L
0.00L

investment = foreign
COMFAR 2.0 - ECFA, ENGINEERING COMSILTING FIRMS, TOXYQ ———
14 15 16 1
Not used Mot used  Not used Mot used
0.0 0.0 0.9 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.0 0.00 0.0 0.00
0.00 0.00 0.00 0.00
0.0 0.00 0.00 0.00
0.00 0.3 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

9 10 it 12 13 14

funde F§  funds Fb funds P7  funds F8  Not used  Not used
0. 9.00 0.00 0.00 0.00 0.00
0.0 0.00 0.00 0.00 0,00 0.00
0,00 .00 0.00 0.00 0.00 0.00
3.0 0.9 0.9 0.00 0.00 0.00
0,00 0.00 0.00 0.00 0.00 0.00
3,09 0.00 0.09 0.0 0.00 0.00
X)) .00 0.7 0.0 0.00 0.00
GRC 0.0 0.00 0.00 0.00 0,00
0,i%) .00 0.0 0.00 0.00 0.00
.00 0.00 .00 0.00 0.00 0.00

[ 0.9 0,00 0.00 0.00 0.00
0.( 0,0 0.0 0.00 0.00 0.00

130 BURMAO : Sulitible Finance —

9 10 1 12 13 14

funds 5 funds Pb  funds F7  funds B Not used  Not used
0,00 0,00 0.99 0,00 0.00 0.00
0. 0. 0,00 0.00 0.00 0.00
0,0% 0.00 0.00 0.9 0.00 0.00
0.0 0.9) 0,00 0.00 0.00 0.00
0,2 9.0 0.9) 0.00 0.00 0.00
IR 0.00 .00 0,00 0.00 0.00
0,9 9,M 0.00 0,00 0.00 0.09

]

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.¢0
0.00
0.00

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Not used
0.00
0.00
0.00
0.00
J.00
0.90
300
0.00
0.00
0.00
0.00
0.00

16

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00

initial investment = local
COMFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TONYD ——

17

Mot used
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

17

Not used
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00 L

Not used
0.001L
0.00 L
0.00L
0.00 L
0.00 L
0.00 L
0.00L
0.00 L
0.00L
0.00 L
0.00L
0.00 L

initial investment = consolidated
CO¥AR 2.0 - ECFA, ENGIMEERING CONSULTING FIRMS, TOKYD ——

Not used
0.00 L
0.00 L
0.00 L
0.00 L
0.00 L
0.00 L
0.00 L

FURYEEYBNRUEY
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Tabo BURMAO : Subtable funds during production, foreign
COFAR 2.0 - ECFA, DMGIMEERING CONSILTING FIRNS, TNV ——

Col 1 2 3 3 3 & 7 8

for Calcul cashil- Y1 cashfl- Y2 cashfl- Y3 cashfl- Y& cashfl- Y5 cashfl- Y& cashfl- Y7
L 185 en.0 pard........ [ X)) 0.00 0.0 0.00 o.m 0.00 0.00 0.00
L 185 en.F pad........ (X L ] 0.00 0.00 0.00 0.00 0.00 0.00
L 367 dajanze ret. ..., a0 2,00 0,00 X 0.0 0.00 0.0 - 0.00
L 1&3 profit dicst....... L X [ X 1) (X 0.00 [ XM 0.00 0.00 0.00
L 128 loww.cflom.,..... ke 72 KO 0.0 0.0 0. 0.0 0.00 0.00 0.00
L 19 loink,.cflowm....... 0.0 0.00 0.00 0.0 0,00 0.00 0.00 0.00
L 131 loanl.cflom....... [ X ] .00 0.0 [ X ) 0.00 0.0 0.00 0.00
L 192 debt A............ ATAO0 ATH.O00 UISA00  JATHH.00 IS0 MTH.00 UTA00 ATAN
L 193 dett Fooeenn..o... 0.0 2.00 0.90 0.00 0.00 0.00 0.00 0.0
LIdetC.......... . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L IYS suberdies......... 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00
L 195 n2t wortheeoooeeee 0.00 0.00 0.0 0.00 0.00 0.60 0.00 0.00
L 197 total leam........ U0 TR0 U0 MUTH.00  ATHO0  MTH.00  MTH.00  UTSLM
L 198 s.tersbank....... 9.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 199 total funds....... TR [ X ] 0.00 0.0) 0.0) 0.09 0.00 0.00

Tabe BURMAO : Subtable funds during production, local
COFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRNS, TOXYO ——

Col i 2 3 4 -] [ 7 8

for Calcul cashfl- Y1 cashfl- Y2 cashfl- Y3 cashfl- Y& cashil- ¥5 cashfl- Y6 cashil- V7
L 29 equ.0 paid........ 0,0 0,00 0.00 0.00 0.00 0.00 0.00 0.00
L 21 en.F pard........ 0.9 0.69 0.00 0.00 0.00 0.00 0.00 0,00
L 2 balanca ret....... 0.00 433%.93 SAS2.16 §567.00 &801.11 7035.13 7259.15 7269.13
L 23 profat dist....... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 24 loand.cflow....... 302,00  -4680.80  -4580.40  -3580.40  -45B0.40  -4500.40 0.00 0.00
L 25 loanb.cflow,..... . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L 205 loanC,cfiow....... 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
L N7 debt Acvvvvnrnonns 23402.00 1872160  14041.290 9340.80 4580.40 -0.00 -0.00 -0.00
L 28 dedt b............ 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00
L 29 debt C.ovvnenenen 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00
L 210 subsidies......... 0.00 0.00 0,50 0.00 0,00 0.00 0.00 0.00
L 211 net worth......... 0.00 433.93 5452.58 £567.09 £801.11 7035.13 7289.15 7269.15
L 212 total loan........ 2402, 1872160  13041.% 9350.80 4580,40 -0.00 -0.00 -0.00
L 213 s.tern.band....... 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00

L 214 total funds....... 23402.00 -343.47 771.76 1885.69 2120.711 54.73 7269.15 7289.15

Tsbo BURMAO ; Subtadble funds during production, consolidated
COPFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TOKYD ——

Cal 1 2 3 4 L4 b 7 8

for Calcul cashfl- Y1 cashfl- Y2 cashfl- Y3 cashfl- Y& cashfl- Y5 cashii- Y& cashil- Y7
L 215 equity patdieeesos 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00
L 215 net worth......... 0.00 4335.93 $452.16 6567.09 $801.11 7035.13 7269.i15 728915
L 217 long ters..evvnene 8156.00  -458).40  -4aB).40  -4680,40  -4580.40  -4480.40 0.0 0.00
L 2I8 short ters........ 0,00 0,00 0.00 0.00 0.00 0.00 0.00 0.00
L 219 total funds....... %8156.00 -343.47 m.n 16856.69 2120.73 .73 T7269.15 7269.15
L 220 loin repav..eeeees 58156.00 468040 4580.40 4580.40 458).40 4480, 40 0.00 0.00

X-41




320 BURMAD : Stidle funds during production, foreign
CRFAR 2.0 - ELFA, DGNEERING (OISILTING FIRNS, TO'Y) ——

? w 1t 12 13 L] 13 13 17 18

czshfl- V8 cochfl- Y9 cachil-Y19 cashfl-YI1 cachfI-VIZ cashfl-Y13 cashfl-YI8 cashfl-YIS tor Calcul for Calcul
LX) 0.0 0,00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 L 185
L 2.060 0.0) . 0.00 .00 0.00 0.0 0.00 0.0 L 166
DX 0,0 [ X0 .00 0.00 0.00 0.09 0.00 0.00 0.00 L 187
0.2 0.0 0.9 .» 0.0 0.0 0.00 0.00 0.00 0.00 L 108
LX) 6. -1737.0 IR -IBID -7 -IT3.0 -25045.50 0.00 0.00L 189
0.} 0.0 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 1IN
0.0 (X 0,00 0.0) 0.00 0.00 0.00 0.00 0.00 0.00 L 191
WS AT 3INALD 3127B.0  29540.99 27903.0 25065.50 0.90 0.00 A74.00L 192
0.0 (X 2,00 0.0 0.00 0.00 0.00 0.00 0.00 0.00L 193
d.00 0.6 0,00 0.00 0.0 0.00 0.00 0.00 0.00 0.0 L 1IN
m 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 195
0.0 9,00 0.0 0.00 0.00 0.00 9.00 0.00 0.00 0.00L 1%
ATAMD IR 35016.30  N278.50  29540.90  27893.20 26065.50 0.00 0.00 0.00L 17
LX) 0.00 (X ) 09.00 0.00 0.00 0.00 0.00 0.00 0.00L 1%
LR 0. -I7R.R ISR -I1T3.B -IBLIe -3 -20065.50 0.00 0.0 L 199

Téte BURMAO : Stable funds during production, local

COFAR 2.0 - ECFA, ENGINCERING COMSULTING FIRMS, TOKYD

9 10 11 12 13 14 15 16 17 18

cashfl- Y8 cashfl- Y9 cachfl-Y10 cashél-YII cashfl-YI2 cashfI-YI3 cashfl-YI& cashfI-YIS for Calcul for Calcul
0.00 .05 0.0 0.00 0.0 0.00 0.00 0.90 0.00 0.00 L 200
2.0 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 L 201
7269.15 72t9.15 7259.15 312,59 7756.04 39.48 7442.92 74856.35 0.00 13291.27 L 202
.0 .00 2.00 9.6 0.00 2w 0.00 0.00 0.00 0,00 L 203
(X)) 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 204
(X 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 205
0,9 0,00 0.90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 206
-0.% -0.00 -0.00 -0.060 -0.00 -0.00 -0.00 -0.00 0.00  23402.00 L 207
.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 L 208
LX) 0.0 0,00 0.00 0.00 0.00 0.00 0.00 2.00 0.60L 209
0.00 9,00 6.0) 0.00 0.00 0.00 0.00 0.00 0.00 0.00L 210
7259.15 72:9.15 7259.15 7312.59 7356.04 7399.48 7442.92 7486.35 0.00 0.00 L 211
9.0 -3.00 0.0 -0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.00L 212
2,00 0.00 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00L 213
72915 729.15 7269.15 312.59 7356.04 7399.48 7442.92 7486.36 0.00 0.00 L 218

Tivo BURMAO : Swtible funds during production,

9 19

cishfl- YB cashil- Y9
0,00 0.00
72:9.15 7249.15
0.0 0.00

0% 0.00
72:9.15 7269.15
0.0 0.00

11

cashfl-¥10
0.00
726913
-1731.70
0.
353143
1737.70

12

cashfl-Yi1
0.00
7312.59
-1731.70
0.00
5574.89
1737.70

13

cashfl-¥12
0.00
73%6.04
-1731.70
0.00
5618.34
1737.10

14

cashfl-VI3
0.00
7399.48
-1731.70
0.00
881.78
1731.70

X-42

15

cashfl-v14
0.00
7442.92
-1731.70
0.00
3705.22
173,71

1

casnfl-¥13
0.00
7486.36
-26065.50
0.00
-18579.14
26065.5

consolidated
COFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TOXYO
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for Calcul
0.00
0.00
0.00
0.00
0.00
0,00

for Caleul
0.00 L 213
0.00 L 2146
0.00 L 217
0.00L 218
0.00L 219
0.00 L 220




lare BURMAD : Subtidle funds income, cashflows, consol idated

CMFaR 2.0 - ECFA, ENGDIEERING CONSULTING FIRIS, TOYYD ——

Col 1

. cflow. c/f
L 221 gross prefit...... 0.00

L 222 foreign InC...... . 2.0

L 223 allowances........ .00

L 324 tazaole inC....... 0.00

P L 275 incose tiz.cecones 0.0)
L 225 net income........ .00

L 377 tx/daividend....... 0.00

L 273 net divident...... 0.9

4 L 229 acc. income....... 0.9
L 23 incl interest..... .00

L 2 (F-out.roed....... 5483800

L 232 CF-in.prodeceseese 0.00

L 733 net (F.wod....... -54858.00

L 334 ac. net-iF....... -54838.00

L 275 equ. NPV/IRR...... 0.9

L 235 HiFfsales I....... 0.0

L 337 NFiinvest %...... 0.00

L 238 net incose FOEL... .00

L 339 wfy, IRK....... 0.0

L 230 net(r ROE2)...... 0.00

L 41 totat CFoout...... 51287.30

. 22 total (F, 1neeeee,  SBIS6.00
L 743 total netCF....... §28.70

L 244 3cc. netlF...... . 858.70

L 295 depr. allow....... 0.9

L 23 taztaf var...ees 92.00

L 247 tex duk.ovvoeeeses 0,90

L 238 scc. 1nvestd...... 54858.00

2 3 4 3 b 7 8
cachfl- Y1 cashfl- ¥2 cashil- Y3 cachfl- YA cashfl- Y5 cashil- Y6 caskfl- V7
1112.76 221.98 JH.n 3576.9 3810.9 4613.04 413.0
4530.75 4599 -559.66  -S059.06 500006 -4778.00 -4778.00
0.00 0.99 0.00 0.00 0.00 0.00 0.00
1112.76 277.9%8 2.9 3576.94 3810.9% 4513.04 4513.04
.00 0.00 0.0 0.9 0.00 0.00 0.00
1112.76 .. 3329 T576.M 3810.9% 4413.04 4513.04
0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.%¢ 0.0 .00 0.00 0.00 0.00
1112.76 J40.74 6683.65  10260.59  14071.54  18685.38 T2
asi.n 718462 12008.44  IMI2.77  2192.09 27M8.78 W4
17290.12 195290 21395.00  21395.00  213%5.00 135.00  2139%5.00
73625.00  25500.00 29533.00 29533.00 29513.00 29533.00 2958.00
$375.88 51.08 8138.00  B8138.00 8138.00  8138.00 8138.00
-48192.12 -41255.03 -YM97.03 -24959.03 -15821.03  -8565.03 -545.03
25414.03 -100.00 24204.32 -100.00 0.00 0.00 0.00
.99 7.3% .56 21.3% 1.56 7.5 21.56
11.82 15.53 14.83 14.83 14.65 14.83 14.83
1:12.76 1.9 k7R ] 576.94 3810.96 4513.8¢ 4513.84
3275.61 10.97 0.00 0.00 0.00 0.00 0.00
-U3.47 m.7% 1885.569 2120.71 2WA.73 T26%.15 7269.15
7959.47  2SH08.24 2084631 M2 INM.2? 2385 228365
73625.00 2650000 29533.00 29533.00 29533.00 29533.00 29533.00
-343.47 7i1.76 1885.569 aN.01 .73 T289.15 7269.15
5.3 1296.99 3163.68 5304.39 7659.12 WM98.27 2197.82
32017 32417 .17 224.17 kys R Y 255.31 26%5.31
0.00 0.0 0.00 0.00 0.00 0.00 0.00
0.00 0.0 0.00 0.00 0.00 0.00 0.00
cABIB.00  SABSH.00  S488.00  S4B58.00  S4858.00  54858.00  54B:8.00
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Taeo BURMAO : Sudtidble Funds income,

9 10
cachfl- Y8 cachfl- Y9
431304 461384
-§778.0r  47TH.O0
Q. ¢
4511.64 451364
0,00 0.0
1013.684 45138
DR 0.0
0,00 0.
32525.89

4355%.04

21395.00

2953300

P13,

189297 157TW.97
0,00 0.0
21.% 27.%
14,9 14.83
4513.64 451364
0,00 0.0)
726915 T2%9.15
022:3,85  22233.685
15300 NEIE.00
329,15 7%9.15
29858.57 373512
2655.31 2655.31
0.7 0.0
9,00 0.00
S4R36.00  54865.00

11 12
cashfi-Y10 cashfl-Yii
4513.84 #57.28
47780 -4734.5%
0.00 0.00
4513.64 457.28
2.0 0.00
4513.64 4557.28
0.00 0.00
0.0 0.0
37140.73  A1798.00
49739.55 SR
21395.00  21395.00
29555.00  29533.00
8179.0) 8138.00
27658.97  32006.97
0.00 0.00
7.% 27.5
14.83 14.83
4513.64 4557.28
0.00 0.00
5531.45 3974.89
001,55  23958.11
29533.00  29533.00
$531.45 S5574.089
4226717  47882.0%
2855.31 2655.31
0.09 0.00
0.00 0.00
S4658.00  54B58.00

cashflows,
13 1] 13
cashfl-Y12 cashfl-Y13 cashfl-Y1d
00.72 474,16 4787.61
~4591.11 48767  -AA.D3
0.00 0.00 0.00
4700.72 74,16 4787.61
0.00 0.00 0.00
$700.72 4743.16 4787.61
0.00 0.00 0.00
0.00 0.00 0.00
4498.73  S1242.89  56030.50
0349  &5787.5% 1200.27
21395.00  21395.00  21395.00
29533.00 29513.00  29533.00
8138.00 8178.00 8138.00
40184.97 48282.97 SHAN.Y7
2.00 0.00 0.00
27,5 2.5% 7.5
14.83 14.83 14.83
4700.72 4734.16 4787.61
0.00 0.00 0.00
5618.33 5651.78 5705.22
914,66 23871.22 23827.78
29533.00 29533.00  29533.00
5518.34 5661.78 S105.22
53450.40 S9122.18  M4827.40
2655.31 2655.31 2035.31
0.00 0.00 0.00
0.00 0.00 0.00
4868.09  54858.00  54848.00

X-44
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cashf]-¥13
4831.04
~4560.79
0.00
4531.04
0.00
4831.04
0.00

0.00
80851.4
W12.95
21395.00
29553.00
8138.00
64338.97
0.00
27.56
14.83
4831.04

* 00
-18579. 14
48112.14
29513.00
-18579. 14
45248.26
2855.32
0.00

0.00
34858.00

consolidated
CO'FAR 2.0 - ECFA, DNGINEERING CONSULTING FIRIS, TOXYQ ——

17

salvage va
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
18813.27
m7n.4
0.00
0.00
0.00
0.00
0.00
18613.27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

for Calcul
0.00L 221
0.0L 22
0.00 L 223
0.00 L 24
0.00 L 25
0.0 L 2%
0.00 L 227
0.00L 228
0.00 L 29
0.00 L 2%
0.00L 231
0.00 L 232
0.00 L 233
0.00L 234
0.00L 235
0.00 L 236
0.00 L 237
0.00L 238
0.00 L 239
0.00 L 240
0.00 L 241
0.00 L 242
0.00 L 243
0.00 L 244
0.00 L 243
0.00 L 24
0.00 L 247
0.00 L 248
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COMFAR

20 UNIDOD
COFMR 2.0 - ECFA, DGDEERDG CHGLTNG FIRNS, TOY0 ——

Mini-ceeent Plant project, Thavet.furma
Decester, 19, 1967, revised
P ERRBIOLS

2 vearic) of construction, 15 vears of production
Ovrency Ccoiversion rates:
foreign curreacy | wit = 1.0000 wnits accounting cwrency
local owrency 1 wnit = 1.020) units accounting currescy
accounting currency: Thousand Kyat

Total initial investment dring construction phase

fixed assets: 55955.30 59.485 1 foreign
current aszets: 132.0 81.241 1 foreign
total  assets: 128750 99.9%98 1 foreign

Source of funds ariag construction phase

eqnty & grants: 0.00 0.000 1 foreign
foreion loans ¢ 75400
local Joans : 23402.00
total  funds : 58156.00 .70 1 foreien

Cashflow from operations

fear: 1 2 3
operating coste: 17250.12 19322.91 21395.00
depreciation I28.47 3224.17 2417
interest : 2038.95 1604.93 1570.91
production costs 2513.24 24352.02 2519.08
thereof foreign 20.571 19.9% 1 19.321
total sales : 23826.00 2£380.,00 29533.00
gross incose @ 1112.76 221.98 3342.91
net incose 1112.76 22271.98 2.91
cash balance @ -345.47 7.7 1885.89
net cishflow : 6375.08 7.0 8138.00
Net Present Value at: 10,002 = 3875.48

Interna] Rate of Feturn: 10.97 1
Feturn on equitvl: not found
keturn on equity2; not found

Index of Schedul es roduced by COFRR

Tota! init1al investsent Cyshflow Tables
Total investsent during production Frojected Balance
Total production costs Net incose statesant
Working Capital requiresents Source of finence
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Thousind Fyat

19%

0.00
LX)
882.0

[ X

13465.00

184700

8.
1322.9%0

Total Initial Investment is
Yesr . .. .. s e e s e e 1969
Fi-e4 1nsestsent costs

Land, zite predaration, developaent 0.00
Enldizas s vl words o . . . . .0
wmetliary and zervice facilities . 57.%0
incorporated 1.0 dszets . . . . . 3.0
Flact sachinery nd equipsent . . . 33087.00
Total f1zed inveciment costs . . . . 3400
fre-prosuction cacital ependitures. §99.91
Rt wortin@ C3patal . .0 .. .. . 0.00
Total rmtic] aavectaent costs . . . . n
Cfitforesgn, 162 .. ...... .34

18213.39

.68

Rini-cesent Flant project, Thayet,Bhursa — Decesber, 19, 1997, revised

.a,«%:n.
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20 UNIDO

CO¥AR 2.0 - ECFA, ENGINEERING CONSILTING FIRS, TONYO ———

Total Production Costs in Thousand Fyat

VEF v v v s v oo vormuns .. 191 1992 1993 19% 1993 1995-2000
% of nos. capacity (single product). 8.00 90.00 100.00 100.00 100.00 100.00
Fausatersal 1........... 2738.36 518.23 2798.00 2798.00 2798.00 2798.00
Dner ravcaterials .. ... ... 0.00 0.00 [ X)) 0.00 0.00 0.00
Walstaes . ... .0 000w . 8148.68 9167.50 101856.00 101856.00 101856.00 10185.00
Evrgy « o v ot 0o v v o s e £59.19 741,81 824.00 824.00 824,00 824.00
Ladour, direct » . o o v v v v v v s 112.00 126.00 140.00 146, 140.00 140.00
Sear, saintenance . . . . .. .. 672.00 §72.00 672.00 672.00 672.00 872,00
SCHEE . o v v v et 0.09 0.00 0.00 0.00 0.00 0.00
Factorvoverresds . . . o000 .. 86.40 n.n 83.00 83.00 83.00 83.00
Fcterveosts & .0 vvve e 11895.81 13500.04 14703.00 14703.00 14703,00 14703.00
rRInIstrative ovirheads . . . . . . 10.4 11.70 13.00 13.00 13.00 13.00
Indir. costs, s3les and distridution S33.11 011.17 6679.00 8679.00 6679.00 6679.00
Direct costs. sales and distribution 6.00 0.00 0.00 0.00 v.00 0.00
Derecaation . . . . . v v v v v e .17 2417 .07 324,17 324,57 2855.31
Financaal coste . . .. ...... N3B.95 1604.93 1570.91 1336.89 1102.687 858.65
Totsl production coets . . . . . . 2513.24 435202 25190.09 25956.07 =5722.04 24919.16
Costs per unit ( single product ) . 0.93 0.92 0.89 0.68 0.87 0.84
Gfstforesgna 2o v v v e v v v v .57 19.90 19.32 19.49 19.87 19.17
GHatvrsablel . . ........ .04 76.59 .13 .84 80.57 83,16
Total Iadowr » v o v v e v v v 0 v 112,00 125.00 140.00 140,60 140,00 140,00

Mini-cesent Plant project, Thayet,Rwsa - Decesber, 19, 1987, revised
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Total Production Costs ia Thousad Fyat

e ... ... ceer e 260 2002 03 N0 2005
1 of noa. capacaty Usingle product). 100.00 100.00 100.00 100.00 100.00
Fanaatertal 1o oo o v v v 00 v 79000 2198.% 2198.00 2198.6) 2798.00
Mher rameaterials . ... ... 0.00 .00 0.00 0.9 0.00
Llalatres .. .......... . 10186.00 10185.00 10185.00 10186.00 10186.00
Enerevy . « « v v v e v v n .. 824.00 824.00 824.00 N.00 824,00
Latour. cxrect & & o o v 0 0 v 0 v o 140.20 140.00 140.00 140.00 140.00
FEDIIF, saintenance . . . .. . . 872.00 8720 672,00 872,00 472.90
SPreE ... e e e .. 0.3 0.00 0.00 0.00 0.00
Fictoryoverhesds . . ... .... 83.00 3.0 83.00 83.00 83.00
Factorv costs . o v 0 e v 0 v 0 o™ 14793.00 14703.00 14703.00 14703.00 14703.00
mosnictrative overheads . . . . . . 13.0 13.00 13.00 13.00 13.00
Indir. costs, siles and diztribution 5679.00 667900 6679.09 5679.00 6679.00
Drrect costs, ssles ang distribution 0.00 0.90 0.00 0.00 0.00
Cescectation . . . . . ... s e 25%5.31 2855.31 2655.31 2655.38 255.32
Finsncaal coste . . ... .. .. . 825.41 781.9 738.52 695.08 651,64
Total prodection coste . . . . ... 875.72 24632.28 24768.04 24745.39 24701.9%
Coste per unat ¢ sinale product ) . 0.84 0.84 0.64 0.84 0.54
Hatforergn, 2. . ........ 19.03 18.89 18.75 18.61 18.45
Ciatvartstlel . . ... ..... 83.31 83.45 63.60 83.74 83.89
Total labowr . . . . . . v v v oo™ 142,00 140.0) 140,00 140,00 140.00

Mini-cesent Flant project, Thayet,Bursa — Decesber, 19, 1987. revised
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Net Working Capital in Thousad Frat

T85 vt et v s v oo osonnsnnne 1991-2005
KCBorae o oo veen .. it coto
Curesnt aecetz & .
Accomts receivable . .. 0 — 0.00
inventory aod saterizle . @ 2 — 132.00
EREFAY & v o 2 v oo n 6 — .00
Soares . ... e e o — 0.0
Mork 10 progress L ... O -— .00
Fraushed prodscte ... 0 — 0.00
Csshiwisheno ....... @& — 0.00
Total current aseete . .. .. ... 1322.00
Corrent Lizmlities and
p rccemte psvable . ., ... 8 — 0.00
Kzt worisng eapatal . . .. o000 . 1322.00
Ircresze inworiing capatal . . . . . . 0.00
ket werbing cagital, local .. .. .. 248.00
2t workang capital, foreign . .. .. 1074.00

hote: sdc = sinisus days of coverage : coto = coefficient of turnover .

Mini-teseiit Flant project, Thayet ,Bursa — Decesber, 19, 19687, revised .
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UHIDOD
CO'FAR 2.0 - ECFA, EMGIMEERING COMSULTING FIAMS, TOKYD ~——

Source of Finance, construction in Thousand Kyat

Vel severvnnes cees 1989 19%)
tauity, ordinary .. 0.00 0.00
Equity, preference. 0.00 0.00
Subsiares, grants . .00 0.00
Loan R, foreion . 24975, 8579.00
Loan B, foresgn,, 0.00 0.00
Loan C, forergn . 0.00 0,90
Loan A, local.... 14959.00 8443.00
Loan b, local.... 0.00 0.00 .
toan C, local.... 0,00 0.00
Total loan ........ 45034.00 1M22.00
Current Liabilitses 0.0) 0.0
Bink overdrait ... 0.90 0.00
Tots) funds ....... 4503400 122,00

Mini-cesent Plant project, Thaye:,burss —- Decasber, 19, 1997, revised
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Source of Finance, procduction in Thewsind Frat

1137 G reseree 199155 199:-99 D 4 o)
Exnty, ordinary .. 0= 9.6 0.00 LX)
Esnty, sreference. [ X0 [ X 0.3 o.0)
Steidies, orants . 0.0 LX) 9.0 0.00
Lom 4, foewam . X 0.0) -1i.N =25065.50
. Lezn 8, faraaon.. Q.m 9.6 0.00 .00
Lean [, foreram . LX) .60 0.6 0.9
Loan A, leeal.... -4350,. 4 .00 9.00 0.09
Losn B, lecal.... 6,58} 0.0 0.00 0.00
Lesa €, local.... [ X 1] [ X 0.00 0.00
Total lom ........ 43004 9.0 -1737.70 -260635.50
Current hiabilities 9.00 .00 0.00 0.00
Bk overdraft .... 0.9 0.00 9.00 0.00
Total funds ....... 458540 0.0 -1737.% -26045.50

Mini-cenent Plast project, Thayet buraa — Decesber, 19, 197, revised

4 ©
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29 UNIDOD
COFAR 2.0 - ECGFR, DGINEERING CONSULTING FIPRS, TOXY ——

’ Cashflow Tables, construction in Thousand Kvat
VeI ... .. v e o 1989 199
Tota! cash inflow . . $1034.00 12,0
Financial recources . 41034.00 17122.00
Ssles. net of tax . . 0,90 0.00
Tatsl cash ostélow . 739 18213.39
Total ascets .. .. 3837400 18494.00
(perating costs . . . 2, 0.00
Cost of finance . . . 393.91 1719.39
Fecaveernt ... .. 0.% 0.00
corgorate tax . .. 0. 0.00
videnos patd . . . 0. 0.00
Surplus ¢ deficit ) . 1960.00 -1091,39
Cusulateas cash balarce 195009 848,70
Inflow, Jocal .. .. 14939.00 8443.00

’ Ostélow, docal . . . . 13932.97 8985.03
Sorpluz { defiast b . 103,93 -545.03
Inflow, foreign . . . 2507500 8579,00
Outflow, foresgn . . . 2514094 §224.35
Surplus ( dehicst ) . $34.06 -543.36
et casnflow ., . . . . -38374.00 -16494.,00
Cun.lated net cashflow -36374,00 ~248:8.00

Mmni-cesent Plant project, Thayet,burss —- Decesber, 19, 1987, revised
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Cashflow tables, production ia Rosad Yyvat

| 13 S 1% 30 199 ™ 1% "
Total cast 1nflom . . 23325, 2558009 23533.00 29533.00 253300 29333.00
rieamncysl racources . o9 [ X ) .0 3.00 .00 0.00
Sslee, net of tix . . LW 2559000 5.0 255300 29533.8 255.8
Total cach outflow . . bg I X 1 25008.25 2758531 nne.n mn.z1 3.6
Tatsl aseets . ... (X 0.00 .00 0.0 .00 (X )
Goerating costs . . . 1725012 34728 A AI95.09 21395.00 AMWE.90 A58
Co=t of Timance . . . 230.73 1804.73 N 136.97 1102.97 0858.85
Fagavsent .. ... 4589, % 4580.40 48.8 4480.% 4489.%0 .00
torparste tax . . . .90 0.0 0.00 0.0 0.0 0.00
videngz pnd . . . 8.0 ¢.00 0.0 0.00 0.00 0.00
Sorplus § defrcat § . -343.47 m.ns 1895.49 A0.71 TTR.73 T29.15
Cumul ated cash bilance 3.5 1295.99 3183.60 5304.38 75812 1.
Inflow, Jocal . ... 2352800 2559000 9533.00 29553.00 29513.00 29533.00 ‘
Gutéiom, locel . . . & 21555 2E3%.07 M52.4 o ra N M. 19080.00
Swplue § gefiaat ) . H10.95 370.93 S0M.54 SIM.56 55.59 10453.00
Inflow, foreton . . . 9.0 .00 6.9 0.00 0.0 0.0)
utflow, foretsn . . . ppt X X 289.17 3183.65 3183.85 3665 8.6
Srolus ( dehiaat ) . =372 -2949.17 -1163.85 -3183.85 -3183.85 -3183.65
tet ciznflow . . . . . 8375.98 7251.08 8138.00 3138.00 8138.00 8138.00
Cumuiates net cashfion -46492.12 -41235.03 ~33047.03 -24959.03 -16821.03 -9683.03

Mini-cesent Plant project, Thavet Bburse — Decesder, 19, 1997. revised




Cashflow tables,

Total cach inflow

Financril resources

Sites, it of tax
Tatsl cich ontflon

fotal acsets . .
Gperating costs .
cost of famance .
fepiveot . . .
Corporate tx .
mvidends piid .

Sorplus { deficit )}

.

Cenul 3ted cash balance

Inflow, local . .
Grtélow, lccal . .
Sureles { deficit )
Isficw, toreran .
Outflow, foreign .
Swrplus { dehicat )

Set cashflow . . . . .
Comulated net cashilow

J ®
z COMFAR

‘ 20 UNIDO
(DR 2.0 - EFA, DGREERDS (DSATRG FINS, 1OV0 ——

praoduction ia Thousand Fyat
197 1% MM 2000 00 2002
3o 5530 Ry 33K 20253.00 29333.00 2953100
LX) .00 [ X ) 0.00 0.00 0.00
2553.% 5.0 29533.00 9533 251800 pe AN K
%30 83.65 225385 23001.53 .1 s LN Y
0.0 .00 0.00 8.00 0.00 0.00
21393.00 A395.6) A195.00 21395.00 A0 23%5.00
350.83 850685 060.65 858.55 .4 7.%
2.0 0.00 .00 157. 8 1737.% 1m.»
a.®) 0.00 0. 0.00 0.060 0.00
LX) 06.00 6.00 0.0 0.00 0.00
7259.15 T2%9.:7 728913 5531.85 5574.9 61
97.482 5.5 . n 224717 47942.06 53480, 40
29533.00 29533.00 29533.00 2953300 2955300 29553.00
1%80.60 19080.00 198000 1908900 19080.00 19980.00
16453.0 194330 10433.00 10433.00 10453.00 10433.00
0.00 .00 0.00 0.00 0.09 0.00
319385 a3 3193.85 oan.ss @11 83487
-3183.05 -3183.65 -3183.85 -4921.53 -4878.11 -4834.67
5H9.» 8138.09 2138.00 8138.00 8138.00 8138.00
-H5.03 ™. 15730.%7 385897 J2006.97 014497

Miny-cenent Plant project, Thayet,buraa — Decesber, 19, 1997. revised
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7 COMFAR
20 UHRIGO
(DFR 2.0 - €FA, DSDEERDG COSULTISG FIRNS, T ——

Cashflow tables, production in Thusind Frat

e . - .. ... .. o L] NS
Tetsl cach inflow . . 29533, 29533.00 29533.00
Financil cesources . . 0. [ X))
S:iec, net of tax . . M5H.W 29553.00 2555.00
Yotsl cach outfloe . . mn.» 7.n 48213
Yotal sccets . . .. 0.00 0.9 [ X))
Geeraticg costs . . . A395.60 21395.00 A395.0
Coet 5f finance . . . 738.52 495.08 §51.04
Facypsent . .... 1731. % 1737.% TS
p Coporste tax . . . [ X 0.90 0.00
Bicigends p31d . . . (X 9.00 0.60
Sorplus | geficit ) . 5461.78 SNG.2 -18519.14
Cumuiated cash balance MM2.18 84927, % 442%8.26
Infloe, Jocal . ... B4 29533.00 29353.00
Gutfiow. locsl . . . . 1N80.00 19082.00 19080.00
Surples { defrcit } . 104530 JNS3.0) 10453.00
Inflow, foreian . . . 0,00 0.00 o.M
dtflow, forern . . . M2 47.78 29032.14
Su-plus § deficat ) . -NL.2 -47.78 -29032. 1%
Net cacshflos . . . . . 8139.60 £138.00 8138.00
Cusul ates net coshilow a6 56420.97 5857

Mini-cesent Plant project, Thavet,Burna -— Decesber, 19, 1987, revised

20 UNIDO
COFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TOXYO ——

Cashflow Discounting:

#) keturn on Equity I:
Mot present value .....ceeeeone. 20A14.03 at 10.06 1
Internai Kitz of Return (IRFES) .. not found

b) keturn on Equity 2:
et present value .........eee.. 24284,32 at 10.00 2
Internal Rate of Return (IRRED) .. not found

c) Internal Rate of Return on total investeent:
let present value ........e..... 3ETS.B1 at 10.00 2
Internal Fate of Raturn (IR ) .. 10.97 1

Eonty 1 = Total eouity paid : Net 1ncose

Equity 2 = Imtsal equity paid : Net cash return

Mini-cesent Plant project, Thayet,bursa — Decesber, 19, 1987, revised




S5 COMFAR
. (¥R 2.0 - ECFA, DGINCERDS (Jlﬂl.l’l; FIRSS, TOXY0 ———

Net Income Statement in Thousand Kyat

Vexr . .. .. s es e e 199t 1992 1993 1% 1995
Total sales. incl. eales tax . . .. . 23526.00 26580.00 29333.00 29533.00 29533.00
Less: virisble costs, incl. sales tax. 16578.12 18550.91 20723.00 20723.00 0723.00
Uirisblessrgin .. ... ... .o Fo47.608 N0 8810.00 8810.00 8810.0)
wmclortotalsales .. ... ..., .83 2.83 29.83 2.8 2.8
Non-varisble coete, incl. depreciation 3a%.17 18%.18 38%96.18 3898.17 38%.18
perctinal s2rgan . . . .. ... .. nsi.n 4032.91 4913.82 913.63 4913.63
neloftotal sales ......... 13.%4 15.17 16.564 16.64 16.64
Costof finance .. .. 000t 38,95 1904.93 1570.91 1336.8% 1102.67
Gossgrofst . . .. .. .. c e oo 1112.7% 21.9% 3342.91 - Y3769 3810.95
Allowances . .. .. ........ . 0.90 0.00 0.00 0.00 0.00
Tacsble profit . . . . . s e o e s 11n2.7% 2277.98 3342.91 I576.94 3810.9%
Taz ... .. Pttt e 0.00 0.00 0.00 0.00 0.00
. Mt profit . .. ...... s . 1112.76 m7.98 329 3576.9% 3810.95
Dividerde paid . . . .. ....... 2,00 0.00 0.00 0.00 0.00
trdistributed profit . . . .. . ... 1112.7 2227.98 3342.91 3576.94 3810.95
hccuaulsted undistributed profat . . . 1H12.76 3340.74 £0683.65 10260.59 14071.54
Gross profit, 2 of total cales ., . . . .71 8.3 11.32 12.14 12.90
het profit, X of total sales . . . . 4.7 8.38 11.32 12.11 12.90
nJE, Net profit, Zofeqnty . . . . . 0.09 0.0 0.00 0.00 0.07
ROI. ket srofiteinterect. 2 of invest. 5.74 7.35 8.95 8.9 8.9

Hini-cesent Plant project, Thayet,Bursa —- Decesber, 19, 1987, revised




UNIDOD
COCAR 2.0 - ECFA, ENGINEERING CORGILTING FIRS, TOOY0 ——

Met Income Statement in  Thousand Frat

| 1 NP [ 19% 1997 1999 1999 2000
Total eales, 1ncl, sslestaxs . . . . & 29533.00 29553.00 295%3.00 29533.00 29533.00
Leze: varisble cocts, incl. siles tax. 20723.00 0723.00 N723.00 712300 075.00
Variablesargin . . . ... 00 0.0 8810.00 8810.00 8810.00 8810.00 8810.00
ne of totsl sales . .. ... ... 2.8 .83 2.8 2.83 2.8
Non-var13ble cests, incl. depreciation .31 B3t 3521.31 327.31 3322.31

f Cperational sargan . . . . . .o ... 5482.69 HRE2.59 H62.69 5482.69 548269
ne Tof total sales . ........ 18.5% 18.56 18.5% 18.56 18.56
(ostof finance . . o o v o 00 v n = 858.85 858.85 868.85 B:8.85 850.85
Gossprofat . . . ... .. ve o e 4513.94 4513.84 45613.04 413.84 4513.84
REIOWINCES . v v v v s o v b v s e s 0.0 0.00 0.00 0.00 0.00
Tarsbleprofit . . . . o v o v 0o o v ™ $513.64 4513.64 45613.84 4513.84 4613.64
Tai o o v o v o s s o v o s nesos 0.00 0.00 0.00 0.00 0.00
et profit o v v v i b b e e e e 4513.84 4513.8% 4513.84 4513.84 4513.84
Dividende paid . » v o o v 0 00 s v . 0.00 0.00 0.0 0.00 0.00
Undistributed profit . . . . .. ... 4513.8¢ 4513.84 4513.64 4513.84 4613.84
fccusul sted undictributed profit . . . 18595.38 3.2 21913.05 32526.85 N3
Gross profit, 2 of total sales . . . . 15.62 15.62 15.62 15.62 15.62
et profit, I of tctal sales, . . . 15.52 15,62 15.62 15.62 15.62
e, Met profit, Z of equity . . . . . 0.0 0.00 0.00 0.00 0.00
ROI. et profiteinterest, 7 of invest, 9.99 9.99 9.9 9.99 9.%9

Mini-cesent Plant project, Thavet,Bursa — Decesber, 19, 1987, revised
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—_—s by 20 UNHIDO
CUFRR 2.0 - ECFA, ENSIFEERING COSLTING FIRNS, TC-YQ ——

Net Income S*atement i1a Mhousand Vyat

............. > b2 a3 2004 005
Fatal =alez. i), sslas ta 3300 29573.0 29553.00

tal sales ' cheen 29533, 53 959 295%3.00 2953300
Les:: wariztle costs. incl. cales tar. N1H.W NTI.W 07125.00 20723.00 20723.00
Vazblesrasn . .. . ... ... 8910.00 §016.00
Y3 . K K 8810.00 8810.00 83910.00
i tof total ssles . ........ X

3l s3les 2.8 2.683 1.63 3.83 2.83

kon-varyzhle cests. incl. denrecistion Sy M 3. 3.0 327.3% R
(Ipe:stlml AFGIR ¢ o 2t v v v oo 8268 1269 SAR2.49 548269 Ha2.68
Az Toftotal esles .. ....... 18.56 18.5% 18.56 18.5% 18.56
focstof famasize .. .00 0. §25.41 781.9% 738.32 &§95.08 £51.64
Eossprefst . ... ... ... . *®52.8 aM.72 4744.06 4787.481 483104
Allguances . . . ... .. ... .o 0.0¢ 0.00 0.00 0.00 0.00
Tozadblegrafit . . v oo v v 0 v v v 4$52.26 720,72 416 4787.81 4831.08
L e e e 0.00 0.0 0.00 0.00 0.00
Betprofit . o o o v oo nmm e 4#57.718 4700.72 74,16 4787.81 4831.04
Dividerde Patl « « - o oo v v o e 0.00 0.00 0.00 0-60 0.00
Usdictrabuted profit . . o . . . . .. 457.28 4700.72 70,16 mu:l 4831.04
Accuslated widistributed profit . . . 417%8.00 4:4%0.73 51242.69 56030.50 60851.54
Groes orofit, I of total sales . . . . 15.77 15.92 16.06 lb.:."l 16.36
1et profit, 3 of total sales . . . . 15.77 15.92 16.08 15.21 16.36
ROE, fet profit, % of equity . . . . . 0.00 0.00 0.00 0.00 0.00
£01, liet profitsinterest. 2 of invest. 9.9 9.99 .9 did 9.9

Mini-cesent Flant project, Thavet,fursa — Decesber, 19, 1997, revised

% i,lé‘" COMFAR
£ z90 BHIDD
COFAR 2.0 - ECFA, ENGINEERING CONSILTING FIRMS, TONYD ———

Frojected Palance Sheets, construction in Thasad Kyat

¥eir ... ... v e e e e e 1989 199
Total ascets . ......... 41034.00 58155.00
F1:ed assets, net of depreciation 0.00 39%073.91
Conetruction 1n progress . . . . 3%73.91 16691.39
Current assets . ........ 0.00 1322.00
Cash, band . . 0 0o v v v 0 v 0,00 0.00
Cash surplus, finance avaiiadble . 1960.09 858.70
Loss carried forward . . . . .. .00 0.00
[ 0.00 0.00
Total liabslities . . . .. ... 41034.00 581%6.00
Eonstveapstal . ........ 0.00 0.00
Reserves, retairad profst . . ., . 0,00 0.0)
Frofit o o v v v v e r e, 0.00 0.0
Long 3nd sediue term dedt . . . . 41034.00 981%6.00
Current liabslsties . . . . . . . 0.00 0.60
Banl overdraft, finance required. X 0.00
Total dedt . . ...0.0o0... 41034,00 58158.00
Esutty, T of hiamlities . . . . 0.00 0.00

Mini-cesent Flant project, Thavet,Burss --- Decesder, 19, 1987, revised
X-55
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7 COMFAR

29 UNIDG

Frojected BRalance Sheets,

COFSR 2.0 - ECFA, DNGIEERDG CONSLTING FIRNS, TOYO ——

Production in  Thousand Fyat

I . ... e s e s e e 1991 1992 1993 1994 1995 199
Total azeets .. ... 00 .. b I Y RVAHN 50799.45 4959499 49025.53 S339.38
Fi-24 szzets. net of depreniation SaLI3 4951595 8$292.77 43088.860 I19648.42 ne.a
CORELPUCTIGH TN FFOWeSE . .« o X0 9.0 .00 0.00 0.0 0.
Current 26SE8E o . v b o n e e 1320 132,00 132.0 132.00 132.% 1322.00
(€ T T 0.0 0.00 0.00 0.0 0.00 0.00
Cazh ewrplus, finance 3varladie . 525.23 1295.99 3183.68 3304.39 785913 14928.28
Lese cerred forward . . L . . . @) 0.0 0.00 0.00 0.00 0.00
LEEE = o v oo v o oo e .- LR 0.0 0.00 0.00 0.00 0.00
Totsl Listilatzes . . . .. . .. 5458934 S2138.M4 50798.45 %N 9 48875.53 5uN.
Eomtveamtal .. ....... 2.00 6.00 0.00 0.00 0.00 0.9
Fecerves, retained profit . . . . 0.00 1112.76 3340.74 5583.65 10260.59 1071.54
Frofit . ..... ce e e HI2.75 7.9 32.9 3976.94 3810.% 4613.804
iLony :nd sethue tere debt . . . . 53475.5 WY 4411480 N0 AT ATA.00
Curent Liadigsties . . . . . . . .00 0.00 0.00 0.00 0.00 0.00
Esnb overdrift, finance required. 0.09 0.00 0.00 0.00 0.00 0.00
Totsh oot . .. ..0c-0 ... 53473.80 48793.20 44114.80 JU34.40 34754.00 ATSA.00
Equity, T of lisdbilities , ... 0.00 0.00 0.00 0.00 0.00 0.00

Mini-cesent Plant project, Thayet,bursa — Decesber, 19, 1967. revised

Projected Bal ance Sheets,

Yexr ...

COFAR 2.0 - ECFA, ENGIMEERING CONSULTING FIRMS, TDXYD -——

Production in Thousand Fyat

1997 1999 1999 2000 2001 2002
Totsl assete ., ... O 8053, By

3 62657.65 67280.89 70157.03 73076 .5 76039..63
Fi.ed azzetz, 1 ¢t of depreciation 34533.79 ” - -
Corstruction 1 prowese . o o | 3 0-“’ 3!8.9.;; :‘9’.’23(!:) 2655;.85 23912.53 24257.22
torrent azsete L L L L L, L, . ) y . .00 Y
Cosho Bofd o o v oo oo v oo 358 1I2%% 136 132299 '3%".% "%R
Cash surplus, finarce availadble . 2197.43 29455.58 36735.73 42267.19 47842.07 S3880.41
Lote carrres forwsrd . . . . . . .00 .00 0.% 0.00 0.00 0.00
LOES v o v v o m s e vovence 0.0 0.00 0.00 0.00 0.00 0.00
Totsl Liabihstses . . . .. ... $953.2 52587.05 47280.89 7015703 73076.80 76039.63
Ecuitvcamatal . ... .. ... 0.00 0.00 0.00 0.00 0.00 0,00
Feserves, retained profit . . . . 18585.38 23299.22 271913.65 32526.89 37140.73 41798.00
Profst . ..o v v v e n s 4513.84 4513.84 4613.84 4513.84 4657.28 4700.72
1ong 3nd sedius termdedt . . . . 3475400 475400 34754.00 31016.30 31278.50 2954090
Current idkshitres . . . .~ . & 0.00 2,00 0.00 0.00 0.00 0.0%
Bink overdraft, finance required. 0,0 0.00 0,00 0,00 0.00 0.00
Total debt . . . v v 00 s v v v 4754~ J4754,00 34754.00 33015.30 31278.80 29340.90
Equity, % of lisbslitses . .. . (SR 0.00 0.00 0.00 0,00 0.00

Mini-cesent Plant project, Thayet,Burea --- Decesber, 19, 1987, revised
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Projected BRalance

PEH L e e e e
Tet3) accete . .. ... [

Fi:ed acsete, net of dapraciation
Conztruction 1n prozese . . . .
Corrent 3csets . . .. 0 00 0.
e R 1
Czzh serples, finance availabdle .
Lesz cariec forwssd . . . . o

ezt .o o0 v ™ e s s e s e e

Totsl Lizilaties . . . . .. ..

Exuttvcamtal .. .......
Fezerves, rztained profit . . . .
Frefmit . . ..o v i v oo
Loy nd sedivs tera ? .* . . .,
Current Diabihitres . . . ., ..
Bsd overdeaft, finance required.

Total dabt ........ e

Equity, 2 of Jiawlities .. ..

CONFAR 2.0 - ECFA, DSIREERING CORSULTING FIRMS, TONY0 ——

Sheets, Production in Thousand Fyat

i3 o4 (1)
TIM5.09 82005.00 50861 .54
18601 ,.90 15945.59 13291.27
2,00 0,00 0.00
1322.0) 1322, 1322.00
0. 0,00 0.
SN2.19 £4827.41 45238.27
0.00 0.9 0.3
0,90 0.00 0.00
TSP 8209600 80861.54
0.0 0.00 0.0)
45493.73 51242.89 56030.50
738,18 4797.61 4831.04
g 1 1] 26085.50 0.1
0.00 0,00 0.%
0.0 0.0) 0.00
27603. 20 20085.50 0.00
0.00 0.00 0.00

Mini-cesent Flant project, Thayet,Bursa — Decesber, 19, .987. revised
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CASE 1 (BURMA 1)
UP PRODUCTION COST BY 10%

) o
# COMFAR

20 UNIDO

(OFAR 2.0 - ECFA.  ENGINEERING CONSULTING FIRMS, TDYO ——

Mni-tesent Flant project. Thayvet.furma
Pecexter, 19, 1997, reviced
RS 0IS .

2 vearic) of construction, 15 vears of production
currency convarsion rates:
foreign currency 1 unit = 1.0000 units accounting currency
local currency 1 unit = 1.0000 units accounting currency
sccounting currency: Thousand Kyat

Total initial investment dring construction phace

fixed assets: S5965.30 59.485 1 foreign
current assets: 132.00 81.241 1 foreign
totai accete: 57287.% 37.988 2 foreign

Source of funds dring construction phase

ecuity & grants: 0.00 0.000 1 foreign
foreign loane @ 75400
local  loans : 23452.0
total  funds : 58156.00 99.760 T foreign
Cashflow from operations ‘
Year: 1 2 3
operating coste: 18439,50 20852.63 22855.00
deoreciation : 3224.17 224,17 L
interest H N38.95 1804.93 1570.91
production costs 23702.463 25681.73 27660.09
trereof foreign 20.231% 19.69 1 19.13 7
total sales 23626,00 25560,00 29533.00
qross income -76.63 898.27 1672.91
net incose ~76.63 898.27 1872.91
cach balance -1532.85 -557.96 6.69
net cashflow ¢ 5186.50 5927.38 56568.00
Net Fresent Value at: 10001 = -6151.55

Internal Rate of Return: 8.32 7
Feturn on equityl: not found
Return on equity2; $9.2%51

:Index of Schedul es produced by COFAR

'Total initial investsent Cashflow Tables
'Total investsent during production Frojected Balance
‘Total production costs Net incose statesent
Norking Capital requiresents Source of finance

X-58




CASE 2 (BURMA 2)
DOWN PRODUCTION COST BY 10%

COMFAR

Ny
-~ : UNIDO

COMFAR 2.0 - ECFA.  DNGIHEERDG (OSULTING FIRNS, TOXYQ ——

' M —cesent Flant project. Thavet Bursa
fmcesber, 19. 1997 . revised
[#/MR/$/01S

2 year{s) of construction, 15 vears of production
currency conver<ion rates:
foreign currency 1 wit = 1.00)0 units accounting currency
local currency 1 wnit = 1.0000 units accounting currency
accounting Qurrency: Thousand Kyat

Total initial investment dwring construction phase

fixed ascets: b LV 59.486 1 fareign
current assets: 1322.90 81.241 I foreign
total  aczets: 57281, 59.988 1 foreign

Source of funds drin construction phase

equity & grants: 0.00 0.000 L foreign
foreign loams 34754.00
local  loans : 340290

. tutal  funds 58155.00 59.760 1 foreign

Cashflow from operations

Year: 1 2 3
operating costs: 16059.94 11992.% 1992490
degreciation @ 3217 324.17 324,17
interest H 2038.55 1904.93 1520.91
production costs A373.06 23021.40 4719.09
thereof foreign 20.831 20.132 19.53 2
total sales 23626.00 25580.00 29533.00
grots incose 2302.94 3558.50 #8139
net  I1ncose ¢ 2302.94 3558.60 4813.91
cash balance 845.71 202.37 3157.69
net cashflow T556.06 8587.70 97,00
Net Fresent Value at: 10001 s 13509.46

Internal Kate of Return: 13.451
Feturn on equityl: not found
. Return on equity2: not found

Index of Schedules prodxed by COFAR

Total initial investsent Cashélow Tables
Total investsent during production Projected Balance
Tota) production costs Net incose stateemt

Norking Capital requiresents Source of finance




CASE 3 (BURMA 3)
UP INVESTMENT COST BY 10%

; (C3]
7 COMFAR
Z8 UNIOO
(MR 2.0 - EFA. DGDEERDS (DGLTDE FINS, TOV0 ——

thai-ceneni Flant project, Thovet Dorma
Pecenber. 19. 1997 . revisd
P FUR/enN1S

2 year{s) of construction, IS vears of production
currency conversion rates:
foreion cwrency | wit =
local currency 1 wnit =
accounting asrency: Thousand Kvat

1.0000 wnits accounting cwrency
1.0000 units accounting cwrrency

Total initial investment dring construction phase

fixed assets: 81562.00 37.481 7 foreign
corrent assets: 1454.09 81.74 1 foreign
total assets: 53016.00 .98 1 foreim

Source of funds dwim construction phase

equity & grants: 0.00 0.000 1 foreign

foresgn loans : 38120.0)

local  loans : 257143.00

total  funds : 63663.00 59.6% 1 foreign ‘
Cashflow from operations

Years 1 2 3

operating costs: 17256.52 19330.11 21803.00

depreciation 3545.85 3545.65 3546.65

nterest H 240,15 1982.72 175.9

production costs 23043.31 2485948 26674.93

therecf foreign 2.2712 20.58 2 1992

total sales 2%826.00 26580,0% 29533.00

oross incose 582.49 1720.52 2858.07

net 1ncose @ 582,69 1720.52 2858.07

cish balance : -1019.27 118.57 1236.11

net cashflow ¢ 6359.48 7249.09 8130.00

Net Fresent Value at: 10001 -1428.71

Internal Fate of Return: 9.651

Return on eguity!: not found

Feturn on equity2: not found

Index of Schedules oroduced by COFR

Total nitial investaent

Total 1nvestaent curing production
Total production costs

Working Capital requiresents

Cashflow Tables
Projected Balance
Net incose statement
Source of f1nance




CASE 4 (BURMA 4)
DOWN INVESTMENT COST BY 10%

D congof

COFAR 2.0 - ECFA, ENGINEERING CONSULTING FIRMS, TONY) ——

Mini-cesent Flant project, Thavet,Bursa
Gecesber, 19. 1987, revised
. W/ BURBMLS

2 year(s) of construction, 1S vears of production
curTency conversion rates:
foreign curency | it =
local cwrrency | wnit =
accounting currency: Thousand Kyat

1.006) wnits accounting currency
1.0000 units actounting curency

Total initial investment dring cnstruction phase

fixed assets: 50367.21 59.485 1 foreign
current assets: 1190.00 81.261 1 foreign
total assets: 51557.21 9.9687 1 foreian

Source of funds dring constrction phase

equity & grants: 0.00 0.000 1 foreign
forein loans : 31189.00
local  loans : 21052.00 -
total  funds : $2241.00 59.702 1 foreign
' Cashflow from operations
Year; i 2 3
- operating costs: 17243.72 19215.11 21387.60 s
depreciation : 290:.28 2901.28 29%1.28
interest H 1832.32 1621.80 1411.28
production costs 21977.32 236838.79 25699.56
thereof foreign 19.81 1 19.16 1 18.61 1
total sales : 23625.00 25580.00 29333.00
Jross incose 1648.568 741,28 3833.44
net incose 1648.68 741.21 3833.44
cash balace 339.56 1432.08 381,31
net cashflow : 6182,28 7284.29 B145.00
Met Fresent Value at: 10.00 1 = 8776.55
Internal Kate of Return: 12,52 1
Return on equityls not found
xeturn on equity2: not found
. Index of Schedules produced by COFAR

Total initial investaent Cashflow Tables

Total investaemt during production Projected Balance

Tota) production costs Net income statesent

Working Capital requiresents Source of finance




CASE 5 (BURMA 5)
UP SALES PRICE BY 10%

HY ®
7COMFAR

20 UHIDOD

COFAR 2.0 - ECFA, DMGINEERING CONSULTING FIRS, TOANYQ -

Mim-cesent Plant project. Thavet Bur=a
Cecesber. 19. 1597, revieed
[P /RRBOLS

2 yearls) of construction, 15 years of production
CurTency CONversion rates:
foreion currency 1 wmit =
local currency I unit =
accounting currency: Theusand Kvat

1.0000 wnits accounting currency
1.0000 units accounting currency

Total initial investment duwing construction phase

fixed ascets: 55965. 9 39.485 7 foreion
corrent ascets: 1322.00 81.24] I foreign
total  ascets: 57261.50 59.988 1 foreign

Source of funds dring construction phase

2quity & grants: 0.00 0.000 T foreign
forezon loans ¢ U700
lecal loans 2340200
total  funds : 58156.00 59.760 1 foreion

Cashflow from operations

Year: ] 2 3
operating costs: 17250.53 19322.45 21395.00
deoreciation : kys Ry 24,17 322417
interest : 2038.95 1604.93 1570.91
production costs 22513.65 2351.55 26190.09
thereof foreign 2051 19.90 1 19.321
total siles 25989.00 29237.00 324856.00
9ross incose 3475.35 4885.45 6295.91
net incose : AR5 4885.45 6293.91
cach balance : 2019.12 9.2 4879.69
net cashflow s 8738.47 9914.55 11091.00
Net Fresent Value at: 10,001 = 23384.50

Interaal mate of Return: 15.79 1
Return on equityl: not found
Keturn on equity2:s not found

Inde:x of Schedules produced by COFAR

Total initial investaent
Total investsent during production

Cashilow Tables
Projected balance

Total production costs
Working Capital regquiresents

X-62

Net incose statesent
Source of finance




CASE 6 (BURMA 6)
DOWN SALES PRICE BY 10%

¥ ©
FCONEAR
COFiR 2.0 - EOFA, DGIEERDG Cﬂﬂl‘l;ﬂ FIRSS, TOYQ ——

' *hini-cesent Plant project. Thavet,Awsa
. [eceater, 19, 1997, revized
0P/ B B/01S

2 vear(s) of construction, 15 vears of production
orrency conversion rates:
fore1gn currency | wit = 1.0000 wnits actounting cwrency
lecal currency | wmt = 1.0000 wnits accounting cerrency
sccounting currency: Thausand Xvat

Total initial investment dring cmstruction phase

fixed assets: SS9 59.485 I foreigm
current accets: 1322.00 81.41 T foreign
total  asests: S57261.30 59.988 1 foreign

Source of funds dring construction phase

equity & grants: 0.00 0.000 1 foreign
toreton loans : TS0

local  loans : 23402.00
' total  funds : S8156.00 59.750 1 foreign

Cashflow from operations

Year: 1 2 3
operating costs: 1725).40 19322.9 21395.00
depreciation @ 2417 krs MY hra WY
interest : %38.95 1804.93 1520.91
production costs 513.53 4351.80 2619009
thereot foreign .51 19.90 Z 19.321
total sales : 21264.00 2392200 26580,00
gross incose -1249.53 -429.80 389.91
net incose -149.53 -429.80 389.91
cash balace : -2705.75 -1885.03 -1065.31
net cashflon @ 13.60 4599.30 5165.00
Net Fresent Valve ats 10,001 = -16033.25
Internal Rate of Feturn; 5.421
Retwrn on equityl: 2,381

' Retwn on equity2: 2431

Index of Schedules prokced by COFR

Tots] initial investsent Cashflow Tables
Total 1nvesteent ouring production Projected Balance
Total production costs Net incose statesent

Worbing Capital requiresents Source of finance




CASE 7 (BURMA 7)
IMPORT TAX FEE

» ®
COMFAR

URIDO

OOFM 2.0 - HFA, BEDERDE (MSULTDE FINS, TOV0 —

Mni-cesent FPlaat project, Thavet hurma
Gecember, 19, 1997, revised

[R/RRAB/OLS ‘

2 yearis) of construction, 15 vears of production
QsTenCy Conversion rates:
foreige cwrreacy | wmit = 1.0000 wnits accomting cwrvescy
lecal cwrrency | ot = 1.0000 mits actounting Cwrreacy
2t ing CUrTeRCY: Thousand Kyat

Total initial investment drin usstructio phase

fixed assets: 4178052 MN.70% T toreign
cwreat assets: 132.00 n.M I fowign
total assets: 30052 N.751 1 foreign

Source of funds drisg owstrection phase

ewity & grants: 0.00 0.000 1 foreign
foreren loams : WUTA.00
lecal loans : 89550
total  funds : §3589.00 N.A? I foreign
Cashflow from operations .
Year: 1 2 3
operating costs: 17250.12 195291 21393.00
depreciation @ 351.82 51,82 351.62
interest H 1315.50 126.25 1136.9%9
production costs 20017.4 2%90.78 2083.2
thereof foreign 2.nu1 2.161 2.331
total sales @ 73526.00 24580.00 29333.00
gross incose 2108.566 8.2 4649.48
net incose : 28.66 »ne.2 W49.48
cish balance @ 3. §243.94 S214.10
net cashflow 5375.68 1251.00 8138.00
Net Present Value at: 10.00 X = 1813%.07

Internal Rate of Retura: 13.40 2
Return on equityls not found
Feturn on equity2: not found

Index of Schedul es prokced by COFR ‘
Total initia) investaent Cashilon Tables

Total investamt during production Projected Balance

Total production costs Net incose statesent

Norking Capital requiresents Source of finance




CASE 8 (BURMA 8)
ALTERNATIVE PLAN

Y ®
Z COMFAR

20 UNIDO

Rini-ceseat Plant project, Thavet, hrsa

Becesber, 19. 1997, revised
PRR/B2201S

TOFAR 2.0 - ECFA, DGDEERDG COSULTING FIRS, TOYO ——

3 vear is) cf comstruction, 13 veurs of production

CUTENCY CORVErsSion rates:

foreign cwrrency | wmit =
local cwrency | wit =

HCouAting Currency: Thousand Kvat

1.0000 wnits axcomting currency
1.0000 mits accounting cwrrency

Total initial investment driag construction phase

fired assets:
curreat assets:
total  aseets:

N12.55

K
73:89.55

.48 1 foreign
71487 1 foreign
54683 1 foreign

Source of funds daing construction phase

equity ¢ grants: 0.00 0.000 I foreign

foreion loans : S2N7.00

local  loams ¢ HWXN2.00

total  funds : 97109.00 54.482 1 foreign
Cashflow from operations

Year: 1 2 3

operating costs: 14816.56 18556.58 18296.00

depreciation Sé14.98 S614.98 S5614.98

interest : 3532.78 Jo%0.75 2648.74

production costs 73964.32 526231 2055871

thereof foreign X812 o B B 3 nN1

total sales : 23626.00 25580.00 29533.00

gross incose -38.2 1317.8% 3.9

net ncome ¢ -338.32 1317.69 21.29

cash balance -35563.74 ~1907.73 -252.12

net cashilow @ 869.44 10023.42 11237.60

Net Present Value at: 10,001 = -8589.49

Internal Rate of Retwn: 8.461

Return on equityl: not found

keturn on equity2: 3.1

Index pf Schedul es podxed by (OFAR

Total imtial investaent

Total snvestsent during production

Tota) oroduction costs
Working Capital requiresents

Cashilow Tables
Projected Balance
Net 1ncose statesent
Source of finance

X-65




CASE 9 (BURMA 9)
FORECAST OF EXISTING PLANT

'COMFAR

20 UHIDO

CFAR 2.0 - ECFA, DGDEERING CONSILTING FIRMS, TOXYQ —---

Mini-cenent Plant project, Thayet.hwrsa
Decesber, 17, 1997
DP/RUR/B0/01S

1 yearls) of constrection, 15 vears of production
cwrrency conmssion rates:
foreign currency | wmit = 1.0000 wnits accounting cwrrency
lecal owrency | mit = 1.0000 wnits accomting corrency
aromting Cwrency: Thousand Kyat

Total initial investment dring construction phase

fized assets: #1160.00 84.317 1 foreign
cwrent assets: 0.00 0.000 7 foreign
total assets: $4180.00 84317 1 foreige

Source of tunds dwring construction phase

ewity & gramts: 89086.00 0.000 T foreign
forein loms : 21429.00
local loms : 30000.00
total funds : 135515.00 13.813 Z foreign

Cashflow from operations

Year: | 2 3
aoperating costs: 49333.00 49333.00 49533.00
depreciation @ 10585.93 10565.93 6781.93
interest H 4328.61 4190.26 4031.90
production costs 27,54 HA219.19 50346.683
thereof foreign 551 531 2.1
total sales : 59066.00 79055.00 59066.00
Qross incose @ 5361.54 -5213.19 -1280.63
net  incose @ -5361.54 -5213.19 -1280.83
cash valanze : -42209. 74 3704.36 852,71
oet cashilon : -36232.75 9533.00 9533.00

Net Present Value at: 10001 = -22779.48
Internal Rate of Return: 4.6 1
Petorn on equitvi: not found
Peturn on equity2: not found

Index of Schedules produced by COFAR

Total initial investeent Cashflow Tables
Total investment during production Projected Balance
Total production costs Net income statesent
Working Capital requiresents Source of finance

X-66




ONODA ENGINEERING AND CONSULTING CO., LID.

CHAPTER XI ECONOMIC EVALUATION

XI.1l Price Adjustment

For the economic evaluation purpose, the price adjust-
' ment was made to the following inputs:

(1) Foreign cur 2»ncy expenditure such as investment
and importec naterials

The adjustment was made using the following shadow
foreign exchange rate given by the project office

in Rangoon.

- Official foreign exchange rate: 6.62
- Conversion factor : 1.15
- Shadow foreign exchange rate: 1.15 x 6.62 = 7.61

On the other hand, goods & service tax and the
import duty which is locally levied on the
imported equipment were omitted.

(2) Labour cost

The adjustmen. was made using the conversion
factor of 0.5 which was given together with the
aforementioned data.

As seen in Chapter X, no apparent distortion is found
in the market price of cement. Therefore, the same
‘ price of cement as the market price was used for the

economic evaluation.




ONODA ENGINEERING AND CONSULTING CO., LVD.

XI.2

XI.3

Economic Rate of Return (ERR)

The following result on ERR of the project was obtained
using COMFAR.
ERR : 12.%7%

Absolute Efficiency Test .
Since the labour cost for the project is very little,

the absolute efficiency test was made using simple
formula, which is,

Es =0-(MIL +D) >W

where

E, = absolute efficiency test of the project in
terms of value adaed surplus over the wages
on the basis of data for a normal year;

O = expected value of normal annual output .
(usually annual sales revenue);

MI = expected value of normal annual current ma-
terial inputs and services purchased from
outside the project;

D = expected depreciation of fixed capital in a
normal year:;

W = expected wages in a normal year.

When taking year 3 as a normal year, the following
figures can be obtained from the COMFAR calculation for
ERR.

0 = 29,533 (x 10°Kyats) ®
MI = 17,550 (x 10Kyats)
D = 2,633 (x 10°Kyats)
W o= 70 (x 103Kyats)

Therefore, E; = O - (MI + D) = 9,350 > 70.
Thus, the project passed the absolute efficiency test.

XI1-2




ONODA ENCINEERING AND CONSULTING CO., LTD.

XI.4

xI.S

Net National Value Added

Table 11-1 was prepared to compute the net national
value added of this project. The net national value
added thus obtained is 69,461 x 103Ks after being
discounted at the Social Discount Ratio (SDR) of 6.5%
which was given together with the aforementioned data.

Import Substitution Effect

No cement has long been imported to Burma. But, it is
possible to compute the foreign currency saving effect
of the project, supposing that cement would be imported
as much as the output of the project if the project is
not implemented.

The attached Table 11-2 shows the net saving amount
both in current price and present value discounted at
10% for the life of the project plus foreign loan re-
payment period.

To start with this calculation, CIF Burma price of
cement was assumed to be 40 US$/ton (bagged cement),
considering the world market price in the vicinity of
Burma, for instance, China where CIF price of imported
cement is 37-40 USS/ton (bagged cement).

The ratio of the net present value of the saving to the
foreign loan is calculated from the results of Table
11-2 as follows:

NPV of Saving _ 13,086 (x 10°USS) _ , ¢
Foreign Loan 5,262 (x 103US$)

XI-3




F-IX

Table 11-1 Net National Value Added
(in Thousand Kyat)
- Year
Item T __ 11989 |1990 1991 |1992 [1993 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 [ 2002 | 2003 | 2004 2005 Total
1. Value of ou:p?t 0 0 23,626 [26,580 129,533 F9.533 f9.533 29,933 %9.533 29,533 29,533 29,533 29,533 |29,533 29,533 F9.533 29,533
0
2. Value of materi- | 497 | 8.443 (14,179 [15,865 [17,550 17,550 17,550 }17,550 {17,550 [17,550 17,550 {19,549 |19,549 [19,549 [19,549 |19,549 | 47,530
al inputs (N1+l)
3. Net domestic -497 [-8,443 | 9,447 |10,715 11,983 |11,983 hi1,983 11,983 J11,583 11,983 11,983 | 9,984 | 9,984 | 9,084 | 9,984 | 9,984 |-17,997
value added(1-2)
4. Repatriated 0 0 999 999 999 999 999 999 999 999 999 999 950 899 849 799 750
payments (R)
5. Net nationaz ) -497 [-8,44318,44819,716 10,984 {10,984 {10,984 (10,984 (10,984 {10,984 {10,984 | 8,985 { 9,034 {9,085 [ 9,135 9,185 [-18,747
value added(3-4
S.1 Wages (w) 0 0 56 63 70 70 70 70 70 70 70 70 70 70 70 70 70
5.2 Social(Su;plus 0 0{8,392]9,653 [10,914 10,914 10,914 [1C,914 |10,914 [10,914 [10,914 | 8,915 | 8,964 | 9,015 | 9,065 | 9,115 [-18,817
sS
6. Discount factors [1.00 {0.94 (0.88 [(0.83 [0.78 |0.73 [0.69 [0.64 {0.60 [0.57 (0.5 [0.50 [0.47 [0.44 |0.41 (0.39 0.37
at 6.5% discount
rate
7. Discounted -497 (-7.936|7.385|8,012|8,513|7.,967|7,531|6,985|6,548 6,221 165,784 | 4,458 | 4,213} 3,967 | 3,717 | 3,555 | -6,962 | 69,461
values of net
national value
added (S x 6)
7.1 Discounted 0 0 49 52 55 51 48 45 42 40 37 35 kh] kD! 29 27 26 600
values of wages
(5.1 x 6}
7.2 Discounted 0 0|7,33617,960|8,458 | 7,916 7,483 6,940 | 6,506 | 6,181 | 5,747 | 4,423 | 4,180 | 3,936 | 3,688 | 3,528 | -6,988
values of
sgcial surplus
(5.2 x 6)

Note:

1989 and 1990.

2) In the row 4, interest for the foreign loan is input.

1) In the row 2, investment financed by a foreign loan is included in the inputs value of year 2000 and onward,

by the nation of Burma is considered to be 'repayment’ of the loan, Therefore, only the investment financed

because actual disbursement

by local currency is input in

3) In the row 6, Social Discount Ratio (SOR) of 6.5% is appiied, wi..ch was given by the proejct cffice in Rangoon.

A1 703 INIIIASNGI ONV ININIINIIN]G vaene




6-IX

Table 11-2

Import Substitution Effect

(in Thousand USS)

"OIT 82 INIUINSNGD ONY INIUIINISN] VOGN

Foreign currency outflow

Year Gross saving Material Interest Repayment Net saving NPV
(at 10%)
1991 1,920 285 131 0 1,504 1,367
1992 2,160 317 131 0 1,712 1,415
1993 2,400 350 131 0 1,919 1,44"
1994 2,400 350 131 0 1,919 1,31
1995 2,400 350 131 0 1,919 1,192
1996 2,400 350 131 0 1,919 1,083
1997 2,400 350 131 0 1,919 685
1998 2,400 350 131 c 1,919 895
1999 2,400 350 131 0 1,919 8l4
2000 2,400 350 131 0 1,919 740
2001 2,400 350 131 263 1,656 580
2002 2,400 350 125 263 1,662 530
2003 2,400 350 118 263 1,669 483
2004 2,400 350 111 263 1,676 441
2005 2,400 350 105 263 1,682 403
2006 0 V] 98 263 ~361 =79
2007 0 0 92 263 -355 -70
2008 0 0 85 263 -348 -63
2009 0 0 79 263 =342 ~56
2010 0 4] 72 263 =335 ~50
2011 0 0 66 263 -329 -44
2012 0 0 59 263 -322 -40
2013 0 0 52 263 -315 -35
2014 ] 0 46 263 =309 =31
2015 0 0 39 261 -302 -28
2016 0 0 33 263 =296 -25
2017 0 0 26 263 -289 =22
2018 0 0 20 263 -283 =20
2019 0 0 13 263 -276 -17
2020 0 0 7 263 =270 ~-15
Total 35,280 5,152 2,687 5,260 22,181 13,086




ONODA ENGINEERING AND CONSULTING CO., LID.

XI.6 Other Impact to the National Economy
XI.6.1 Promotion of IDWSSD Programme

As can be understood from the fact that this project is

a part of the IDWSSD Programme, when this project is

not implemented, the IDWSSD Programme may be hindered '
because of the long-lasting and severe scarcity of

cement in Burma. Adversely, it can be said that this

project will promote the said Programme much more than

the case without the project.

XI.6.2 Contribution to increase of employment & income
distribution

The direct effect on employment increase of the project

is very little; i.e., 50 men in the Thayet cement

plant. But, as is well known, cement is one of the

most basic construction materials. Consequently, in- .
crease of employment will be generated in the following
industries by this preoject, and the income will be

distributed accordingly:

(1) Concrete products industry

- concrete products & pile
~ concrete pipe
- concrete block & tile

(2) Concrete aggregate industry

Gravel and sand are needed to produce concrete, .
and therefore more demand of gravel and sand is

generated by the output of the project. It should

be noted that extraction of gravel and sand can be

carried out by unskilled or semi-skilled labour if

labour-intensive method is applied.




ONODA ENCINEERING AND CONSULTING Co., LTD.
(3) Construction industry

Construction industry will be much active to
almost the same extent as increase of cement

supply, and demand for construction labour will be
‘ increased consequently.

XI

|
~




CASE 10 (BURMA E)
ECONOMIC ANALYSIS

; ®©
7COMFAR

20 UNIOO
CO¥aR 2.0 - ECFA, ENGINEERING CINSILTING FIRNS, TOXYQ ——

Mmni-cesent Plant project, Thayet, Bwrasa
Decesber, 19, 1967. revised ’
[P/BUR/B/015

2 year(s) of construction, 15 years of production
CurreCy conversion rates:
foreign currency 1 wnit = 1.0000 wnits accounting currency
local cwrency 1 unit = 1.0000 units accounting currency
accounting currency: Thousand Kvat

Total initial investment dring construction phase

fixed assets: 45761.84 81.871 1 foreign
current assets: 1483.00 83.277 T forein
total  assets: 48244.04 B81.914 I foreign

Source of funds dring construction phase

equity ¢ grants: 0.00 0.000 1 foreign

foreign loans : 39973.00

local loans : 8940.00

total  funds : 48913.00 81.73 1 foreign ‘

Cashflow from operations

Year: 1 2 3
operating costs: 17476.73 19574.71 21672.00
depreciation 2632.98 2632.98 2632.98
interest : 1445.32 1356.93 1267.5%
production costs 21556.02 356462 25572.51
thereof foreign 24.70 1 23.64 1 2.5
total sales ¢ 23626.00 26589.00 29533.00
gross incose 2069.98 3015.38 3960.49
net incose : 206998 3015.38 3960.49
cash balance ¢ 2914.96 3850.35 4803.47
net cashflow 614,29 7005.29 7851.00
Net fresent Value at: 10,00 % = 9677.05

Internal Rate of Return; 12.97 1

Return on equityl: not found

Keturn on equity2: not found ‘

Inde» of Schaedul es produced by COFR

Total initial investeent Cashflow Tables
Total investsent during production Projected Balance
Total production costs Net incose statesent

Working Capital requiresents Source of finance




ONODA ENGINEERING AND CONSULYING CO., LTD.

ANNEX I DEVELOPMENT OF THE ECONOMY IN BURMA

In 1948, Burma gained independence and proceeded to introduce
the Burmese way to Socialism. The Burma Socialist Programme
Party has adopted a Twenty-Year Long Term Plan in which the
guidelines are laid down to double the national standard of
living by the end of the plan period (F.Y. 1974/75 to F.Y.
1293/94), and to transfer the Burmese economy from an agri-
cultural economy to an agro-based industrial one, by develop-
ing more industries. This Long Term Plan consists of five
Four-Year Plans which targets and results are roughly de-
scribed below.

1. Implementation of the Second Four-Year Plan
(F.¥Y. 1974/75 - F.Y. 1977/78)

The Second Four-Year Plan was implemented from.April 1,
1974 and completed on March 31, 1978. Proper course was
taken to follow the general guidelines and due to the co-
ordinated efforts of all the sectors of the economy,
there was a general progress in all sectors. 1In the pro-
duction sector of the economy there was an annual average
growth rate of 4.7 per cent, in the services sector 6.4
per cent and in the trade sector 4.7 per cent, and the
Gross Domestic Product (GDP) growth rate 5.1 per cent.

Predetermined Actual Differ-
Target Achievement | ence
(%) (%) (%)
1. | Production 4.6 4.7 +0.1
- Agriculture 4.0 3.2 -0.8
- Fishery and
Livestock 2.4 3.3 -0.1
- Forest 3.1 8.5 +5.4
- Mining 2.4 12.2 +9.8
- Industry 7.5 7.4 -0.1
- Electricity 9.1 8.6 -0.5
- Construction 1.0 5.9 +4.9
2. | Services 3.8 6.4 +2.6
3. | Trade 4.9 4.7 -0.2
4. | Gross Domestic
Product 4.5 5.1 +0.6

Source: Second Four-Year Development Plan

A-1




ONODA ENGINEERING AND CNSULTING CO., LTD.

Although there was short performances in some sectors of
the economy, there was also more achievement than the
predetermined targets for the production sector as a
whole by 0.1 per cent, 2.6 per cent in services sector
and 0.6 per cent in gross domestic product value. Only
the trade sector fell short of the target by 0.2 per
cent. The implementation of the Second Four-Year Plan as
a whole was considered a success.

Implementation of the Third Four-Year Plan
(F.Y. 1978/79 - 1981/82)

With the experience gained and the momentum of economic
progress achieved from the Second Four-Year Plan, the
Third Four-Year Plan was launched with effect from April
1, 1978 and was completed in March 31, 1982.

The Third Four-Year Plan did not envisage any significant
change in the structure of the economy. The policy was
to emphasize more at increasing the aggregate output than
changing the economic structure although initial steps
were taken during the plan period for the establishment
of certain large scale industries which would use domes-
tic raw material and which would give support to agri-
cultural development. The principal objective of the
Third Four-Year Plan was that at the end of the plan
period, the path of the original Twenty-Year Long Term
Plan was to be regained.

During the Third Four-Year Plan period, commodity produc-
tion sector had made considerable development. It was
laid down that GDP should rise by 6.6 per cent per year
and actual increase during that period had been on the
average 6.6 per cent.
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The following is the comparison of the actual achievement
with the predetermined targets of the Third Four-Year
Plar:

Predetermined Actual Differ-
Target Achievement ence
(%) (%) (%)
1. | Production 1.7 8.1 +0.4
- Agriculture 5.8 8.6 +2.8
- Fishery and
Livestock 5.0 5.0 -
- Forest 5.8 7.9 +2.1
- Mining 12.2 8.2 -4.0
— Industry 12.2 6.0 -6.2
- Electricity 14.3 13.0 -I.
- Construction 11.8 18.7 +6.9
2. | Services 5.5 6.2 +0.7
3. | Trade 5.4 3.6 -1.8
4. | Gross Domestic
Product 6.6 6.6 -

Source: Third Four-Year Development Plan

Apart from the Trade sector which fell short of the
target by 1.8 per cent, the implementation of the Third
Four-Year Plan as a whole had created good economic
foundations.

Implementation of the Fourth Four-Year Plan
(F.Y. 1982/83 - 1985/86)

The Fourth Four-Year Plan, formulated within the frame
work of the plan guidelines laid down by the Fourth Party
Congress was adopted by the second session of the Third
Pyithu Hluttaw.

A review of plan performance over the Fourth Four-Year
Plan period indicates that 99.8 per cent of the plan
targets was achieved in 1982/83, 98.0 per cent in 1983/
84, 97.9 per cent in 1984/85 and 98.0 per cent in 1985/
86. Thus, the average annual performance achieved over
the 4 year period was 98.4 per cent.

A-3
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A review of growth performance during the plan period
reveals that GDP rose by 5.6 per cent in 1982/83, 4.4 per
cent in 1983/84, 5.6 per cent in 1984/85 and 6.2 per cent
in 1985/86. The average annual rate of growth achieved
was 5.5 per cent. The rising trend of economic growth
rate is attributable to a number of factors such as
improvement in the planning process, and active partici-
pation of the people in plan implementation.

The sectoral performance of Annual Plans during the
Fourth Four-Year Plan period are as shown below:

Sectoral Economic Growth Rates during the Fourth Four-
Year Plan Period (At 1969/70 Constant Producers' Prices)

1982/83 | 1983/84 | 1984/85 1985/86
Particulars (Actual) |(Actual) |(Actual) Provisional
{Actual)
1. Goods 6.2 4.6 5.9 3.2
Agriculture 6.8 4.9 3.0 2.6
Livestock and Fishery 3.5 7.0 9.7 1.9
Forestry 3.4 (-)1.5 6.9 4.0.
Mining 8.1 3.2 14.8 4.8
Processing and Manu-
facturing 5.3 3.3 8.2 4.5
Power 16.9 8.0 15.3 9.9
Construction 6.3 4.8 8.2 2.5
2. Services 6.1 4.2 5.5 7.4
Transportation 9.5 5.8 6.0 3.5
Communications 26.0 13.4 4.5 11.3
Financial Institutions 3.3 5.3 6.9 6.1
Social and Administra-
tive Services 6.8 1.9 5.6 12.6
Rentals and Other
Services 2.2 4.9 4.2 2.7
3. Trade 3.5 4.1 4.9 3.4
Total Net Output 5.6 4.4 5.6 4.3
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The fcllowing is the comparison of the actual achievement
with the predetermined targets of the Fourth Four-Year
Plan:

Predetermined Actual Differ-
Target Achievement ence
(%) (%) (%)
1. | Production 7.4 5.7 -1.7
- Agriculture 5.6 4.7 -0.9
- Fishery and
Livestock 8.1 6.4 -1.7
- Forest 4.9 4.1 -0.8
- Mining 13.6 12.7 -0.9
- Industrv 8.2 6.1 -2.1
- Electricity 17.3 14.6 -2.7
- Construction 5.4 5.4 -
2. | Services 5.8 5.8 -
3. | Trade 7.2 4.5 -2.7
4. | Gross Domestic
Product 7.0 5.5 -1.5

Source: Fourth Four-Year Development Plan

Only the services sector has achieved its performances in
accordance with planned target. Production and Trade
sectors fell short of the targets by 1.7 per cent and 2.7
per cent respectively. But during the plan period the
average annual rate of growth achieved was 5.5 per cent.

Fifth Four-Year Plan
(F.Y. 1986/87 - 1989/90)

The Fifth Four-Year Plan is being implemented from April
1, 1986 and scheduled to be completed on March 31, 1990.
The targets of the Fifth Four-Year Plan were drawn up in
accordance with the Fifth Four-Year Plan guidelines laid
down by the Party Congress. The main objective was to
strive dynamically towards the attainment of the objec-
tives of the Twenty-Year Long Term Plan.
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Planned targets are as shown below:

1985/86 1989/90 | Average | Average An-
(Base Year) | (Kyat in | Annual | nual Growth
(Kyat in millions) | Growth | Rates of the
millions) ates(%) | Guidelines
At 1969/70 Prices
1.Gross Domestic
Product 21,106 25,218 4.5 6.0
2.Gross Investment 2,711 2,864 l.4 13.5
3.Exports 1,286 1,722 7.6 16.1
4.Imports 1,231 1,491 4.9 12.5
At 1985/86 Prices
5.Gross Domestic
Product 58,118 70,788 5.1 -
6.Gross Investment 9,847 10,449 1.5 -
7.Public Investment 9,674 7,842 (-)2.9 -
8 .Exports 4,438 5,573 5.9 -
9.Imports 5,760 7,020 5.1 -
Source: Fifth Four-Year Plan Guideline

Sectoral distribution of public investment at 1985/86
prices for the fifth four-year is shown below:

Amount Per cent
(Kyat in millions)
1. Agriculture 4,539 13.6
2. Livestock & Fishery 866 2.6
3. Forestry 1,135 3.4
4. Mining 2,326 6.9
5. Processing and Manufactur-
ing 9,679 29.1
a. Agro-related 1,023 3.1
b. Agro-base 1,219 3.6
c. Other-industry 7,521 22.4
6. Power 3,206 9.6
7. Construction 1,307 3.9
8. Transport & Communications 4,700 14.0
9. Others 5,661 16.9
33,504 100.0
Source: Fifth Four-Year Plan Guidelines
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Predetermined plan targets (average annual growth rates)
were drawn up as shown below:

Average annual

. growth rate (%)
1. Production 4.7
- Agriculture 3.9
- Fishery & Livestock 6.1
- Forestry 3.8
- Mining 9.9
- Processing & Manufacturing 5.1
- Power 9.3
- Construction 2.4
2. Services 4.7
- Transportation 5.8
- Communication 3.4
- Financial 5.0
- Social & Administration 4.2
- Rentals and other services 3.0
’ 3. Trade 4.0
4. Gross Domestic Products 4.5

Source: Fifth Four-Year Plan Guideline
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The sectional performance of the First Year (1986/87) of

Fifth Four-Year Plan

(Value of Net output and services at 1969/70 constant

producers' prices)

1986/87
Particulars
Annual Pro- Per-
Plan visional | centage

1. Goods 11,776 11,180 95
Agriculture 6,048 5,866 97
Livestock and Fishery 1,489 1,413 95
Forestry 463 441 95
Mining 362 316 87
Processing and Manufacturing 2,457 2,243 91
Power 396 364 92
Construction 562 537 96
2. Services 5,627 5,576 99
Transportation 1,146 1,124 98
Communications 172 171 99

Financial Instituticns 845 866 102.4

Social and Administrative

Services 2,286 2,240 98

Rentals and other Services 1,178 1,176 99.8
3. Trade 4,458 4,282 96
Total Net Output 21,861 21,038 96

Source: Report to Pyithu Hluttaw -
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5. Structural Changes
Structural changes are planned to be 54.4 per cent in
commodity production, 25.6 percent in services and 20.0
percent in trade out of the total production value of
goods and services in the final year of the plan.
The economic ownership pattern at the end of plan period
is envisaged as 40.9 percent in State Sector, 9.2 percent
in Co-operative Sector and 49.9 percent in private sec-
tor.
Value of Goods and Services, Consumption and Investment
for 1986/87 and Targets for 1987/88 Annual Plan
(At Current Producers' Prices)
] 1986/87 1987/88
Particulars (Provision- {Annual Plan)
al Actual) Value Growth rate
Kyat in Millions Percentage
1. Goods 68,758 78,603 5.2
(us$ 9,893) |(UsS$11,310)
Agriculture 25,533 27,493 4.2
Livestock & Fishery 6,520 7,489 5.5
Forestry 1,094 1,354 4.3
Mining 920 1,557 12.1
Manufacturing & Process- 31,131 36,516
ing (USS 4,479) |(USS 5,254) 4.6
Power 422 597 12.7
Construction 3,139 3,598 14.5
2. Services 13,592 15,093 5.2
Transportation 3,449 3,876 6.3
Communications 245 324 16.1
Financial Institutions 2,167 2,364 7.5
Social & Administrative
Services 5,167 5,770 4.1
Rentals & Other Services 2,583 2,758 3.2
3. Trade 18,140 20,360 1.0
Total 100,491 114,056 5.0
(Total Inter-industry use) (44,410) (50,047) (5.1)

Source:

Ministry of No.l Industry
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Production of Selected Commodities of Processing and
Manufacturing Sector for 1986/87 and Production Targets

for 1987/88.

Commodity a/U 1986/87 1987/88
Pro-isional | Targets
Sugar Thousand Ton 63 73.25
Salt " 340 360.90
Cigarette Million No. 2,100 3,020
Cotton Yarn Thousand Ton 15.94 18.57
Shirting Million Yard 15.087 23.118
Poplin " 5.014 6.575
Gen:ts' Longyis Million No. 10.327 11.396
Ladies' Longyis Thousand No. 232 261
Children's Longyis " 179 209
Vest Million No. 3.5 4.7
Towel Thousand No. 1,516 2,003
Blanket » 1,415 1,817
Mosquito Netting Million Yara 3.243 4.619
Gunny Bag Million No. 30.833 34.9
Umbrella Dozen in 8.17 64.78
Thousand
Soap Thousand Ton 39.91 55.00
Matches Thousand Case 110 150

(Each contains
1,200 match
boxes)
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Commodity A/U 1986/87 1987/88
Provisional Targets
Paper Thousand Ton 16.65 23.9
Pulp " 5.50 6.60
Candle " 2.69 2.70
Bricks and Tiles Million No. 138.4 155.79
Cement Thousand Ton 570.6 672.00
Sheet Glass » 7.0 8.40
Wire Nail ” 2.1 4.2
Aluminium Ware Million Pound 1.267 2.047
Motor Spirit rillion Gallon 76.9 72.27
Kerosene " 2.02 1.77
Diesel 0Oil " 108.72 98.64
Furnace 0il " 50.38 44.57
Incandenscent Lamp Thousand No. 3,000 1,000
Fluorescent Lamp " 440 440
Dry-cell Battery " 20,750 20,750
Television Receiver No. 2,288 3,00
Motor Car " 2,671 2,289
Bicycle " 18,200 18,230
wWater Pump Set 5,160 5,290
Tractor No. 898 800
Power Tiller " 600 500
Fertilizer Thousand Ton 366.5 376.2
Source: Minitry of No.l Industry
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Production of Main Crops

(Thousand Tons)

Crops 1986/87
(Provisional)

Paddy (ton) 15,219
(Basket in Million) (729)
Wheat 246
Maize 323
Millet 191
Matpe 116
Pedisein 38
Butter bean 106
Sultapya 26
Soya bean 23
Gram 236
Pesingon 32
Other Pulses 22
Groundnu*. 586
Sesamum 187
Sunflower 327
Cotton 92
Jute 45
Rubber 15
Sugar Cane 3,282
Virginia tobacco (green) 57

Source: Ministry of No.l Industry
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Production oi Crude 0il, Natural Gas and Selected Minerals

Particulars A/U 1986/87
(Provisional)
1. Crude o0il and natural gas
. Crude oil Thousand US 10,103
barrels
Natural gas Million Cuft 38,220
2. Minerals
Tin concentrates (65%) Ton 1,323
Tungsten concentrates (65%) " 476
Tin, tungsten mixed concen-
trates (65%) " 966
Tin, tungsten, scheelite mixed
concentrates " 2,285
Tin concentrates (74%) » 1,571
" Tungsten concentrates (67%) " 947
Refined tin metal (99.9%) " 600
Lead sulphide ore " 399,000
Refined gold Fine Oz. 95
Refined silver Thousand 600
fine Oz. '
Refined lead . Ton 8,128
Zinc concentrates " 10,160
Copper matte ’ 203
Nickel speiss " 86
® Antimonial lead " 305
Copper ore " 2,088
Copper concentrates Metric Ton 48,768
Pig iron 1
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Particulars A/U 1986/87
(Provisional)
Steel billets Metric Ton 21,000
Steel balls " 3,000
3. Non retallic minerals
Jade Kilo 12,804
Barytes Ton 11,000
Gypsum " 43,275
Manganese cdioxide " 50
Graphite " -
Graphite concentrates " 100
Industrial/white clay " 600
Ball clay " 200
Fire clay " 1,050
Fire clay powder " 350
Calcium carbonate " 800
Feldspar " 3,005
Soap store/talc " 150
Bentonite " 700
Dolomite " 3,660
Coal " 51,000
Limestone Thousand Ton 1,472
Stone quarrying Thousand 523
Sudrum

River shingle " 187

Source:

Ministry of No.l Industry
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ANNEX II MANPOWER SITUATION FOR DECADE ACTIVITIES

1. Urban Water Supply and Sanitation

Estimated for Decade
Category Activities
Proposed | Existing | Shortage
. Managers 8 4 4
Professionals
- Accountant/Financial analysts 12 - 12
- Chemists/Bacteriologists 3 - 3
— Water Resources specialists
(Hydrogeologists/Geologist) 12 2 10
- Engineers:
Civil 67 28 39
Mechanical 13 - 13
Electrical 14 - 14
Sanitary 106 65 41
- Procurement and stores personnel 6 2 4
Technicians
- Accountants 34 2 32
--Laboratory technicians 16 1 15
- Water resources technicians 13 3 10
~ Drafting and surveying 96 33 63
® - Well drillers (foremen) 13 - 13
- Engineering design and
construction 279 159 120
- Operation and maintenance 11 0 11
- Sanitarians 4 6 -
- Training staff 15 4 11
- Store keepers 16 2 14
- Junior engineers 185 102 83
- Chairmen 30 7 23
Supervisors .
- Work charge 30 2 28
Craftsmen
- Plumbers 880 341 539
- Mechanics 88 11 77
- Well drillers 100 32 68
- Pump repair 63 17 46
. - General maintenance 529 238 291
Others
- Drivers 59 3 56
Operators
- Water works 466 276 188
- Sewage 85 18 67

Source: Report to National Meeting, January 1982
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2. Rural Water Supply and Sanitation

Estimated for Decade
Category Activities
Proposed | Existing | Shortage
Managers 2 2 -
Professionals
- Chemists/Bacteriologists 2 0 2
- Water Resources specialists
(Hydrogeologists/Geologist) 9 5 4
- Engineers:
Civil 1 1 0
Mechanical 48 18 30
Sanitary 27 6 21
Technicians
- Accountants 12 0 12
- Laboratory technicians 2 1 1
- Water resources technicians
(Sub. Assistant engineers 153 6 147
- Drafting and surveying 24 4 20
- Well drillers 322 132 190
- Engineering design and
construction (SAE) 51 12 39
- Training staff 12 0 12
- Store keepers 42 8 34
- Junior engineers 188 0 188
- Chairmen 16 0 16
- Workshop technicians 296 0 298
Craftsmen
- Plumbers 304 131 173
- Mechanics 362 60 302
- Meter repairs 12 0 12
Others
- Drivers 150 40 110
- Electricians 12 5 7
- Masons 35 7 28
- Welders 18 5 13
- Carpenters 27 9 18
- Technical clerks 29 8 21

Source: Report to National Meeting, January 1982
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PREFACE

In response to the request of the Government of the Socialist
Republic of the Union of Burma, United Nations Industrial
Development Organization (UNIDO) decided to conduct a feasi-

’ bility study in support of International Drinking Water
Supply and Sanitation Decade (IDWSSD) on a mini-cement plant
at Thayet, Magwe Division and subcontracted it to a consult-
ing firm named Onoda Engineering and Consulting Company (OEC),
Tokyo, Japan. OEC sent to the Socialist Republic of the
Union of Burma a field survey team headed by Mr. Taro Kojima
from October 12 to November 2, 1987.

The survey team exchanged views with the staff concerned of
the Government of Burma and UNIDO, Rangoon, and conducted a
field survey in the project areas. Upon returning to Japan,
the team promoted analytical and design work based on the

.‘ - data collected in Burma ,"_'a.ndvprepared the draft final report.
According to the Conclusion of discussion meeting held on
March 1llth, 1988 in Rangoon among the staff concerned of
Burma, UNIDO and us, the team reviewed several points of the
draft final report and has prepared this final report.
We hope that this report will serve for the development of
the project and contribute to the promotion of the IDWSSD
Programme. '

In conclusion, I wish to express my deep appreciation to the

officials concerned of the Government of Burma and UNIDO,

Rangoon for their close cooperation and hospitality extended

to our team, without which our task couldn't hav: been com-
‘ pleted so successfully.

Tokyo, March 1988

Kengo éyaéutake

President
Onoda Engineering and
Consulting Co., Ltd.
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INTRODUCTION
®

This technical assessment repoct is made on the existing
cement plant ani associated facilities in the Thayetmyo
cement plant, Magwe Division, based on the findings
obtained by the field survey team dvring a period from
October 12 to November 2, 1987.

Description and discussion are limited to the technical
points in this report. On the other hand, financial oper-
ation conditions of the existing plant is acscribed in the

. feasibility study on a mini-cement plant project. The
outline of findings and the results of discussion are sum-
marized below. As for the results of discussion on each
major equipment, refer to Section II. Results of Diagnosis
on Cement plant and Associated Facilities.
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I. Summary of Diagnosis on the Existing Plent
1.1 Operation of the entire plant

The operation of this plant is being suffered from a
lack of spare parts, and only No.3 kiln was being
operated during the field survey. The output of the
entire plant shows only about 25-30% of the normal
capacity of 1,000 tpd at present. In addition, owing
to difficulty of purchasing materials for paper bags,
the plant is faced to the conditions to urgently plan
and implement bulk cement shipment.

1.2 Raw materials
1) Raw material quarries

As for the main raw materials for the cement manu-
facture in the Thayetmyo plant, the following materials
are supplied from the quarry about 3.5 km far from the
plant.

o limestone
° marl

As corrective/additive materials, iron ore, river sand
and gypsum are supplied from other suppliers. During
the field survey, exploitation and suprly conditions of
limestone and marl were investigated. Since quarries of
other raw materials have not been investigated by the
field survey team, local conditions of these quarries
are briefly described below according to the informa-
tion given by IPD people.
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2) Limestone

The limestone exploited for the cement plant is usually
light-gray to pinkish and fine- to medium-grained.
They can be locally coarse-grained and cut by a large
amount of thin calcite-veins. The fossile content is
' highly variable. The limestone contains stringers and
lenses of shale with variable thickness. A thicker
zone of shales in the middle portion of the limestone
horizon has been observed in places.
A nozzle feature of the limestone is that freshly broken
pieces of the limestone give off a strong petroliferous
smell, indicative of a small amount of organogenic com-
pounds in the rock.
A lower grade of limestone is extracted from the over-
burden where the thickness of the intercalated lime-
stone bands allows this. The CaC03-content of the
lower grade limestone is ranging from 70 tc 80%, where-
. as the average figure of CaCO3-content of the lime-
stone ranges from 85 to 90%.
The moisture of the limestone is repbrted to be 0.5-
1.5% with a maximum of 3% during the rainy season.
Since the plant has presently adopted the wet process,
it can be said that variation of mcisture content of
raw materials has not so big effect on efficiency of
the plant operation.

3) Marl

Marl is produced from the overburden zone overlying the
main limestone bed. It is not a well-defined rock type

l' but rather consists of a mixture of the various rock-
types alternating in the overburden in highly variable
proportions. Consequently the quelity varies rapidly
over short periods between about 30-70% CaCO3 with an
average around 50-55%.
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4)

5)

6)

During the rainy season, the maximum moisture content
of marl is reported to be 8%.

Clay

The clay is only utilized in case the slurry has an
excessive CaCO3-content. The clay is extracted from
the deposit at the foot of the limestone quarry along
the existing ropeway. The clay is usually friable
during the dry season, however, it becomes so sticky
during the rainy season that difficulty in clay
handling greatly increases. The maximum mcisture
content of the clay is reported to be about 2% in the
dry season and about 10% in the rainy season.

Iron ore

In order to increase the amount of liquid phase and
thereby improve the burnability of the raw mixture, the
iron ore of about 1% is presently added to the raw
mixture. The iron ore is supplied from the deposit
which consists of a slightly hematitic to lateritic
cavernous gossan.

Before added to the raw mixture, the iron ore is hand-
crushed to less than 50 mm in the cement plant. The
maximum moisture content during the dry season is re-
ported to be about 1.5% and 5% during the rainy season.

River sand

In order to kecp the silica content in the raw mixture
at the desirable level, the river sand of about 4% is
added to the mixture. The river sand is produced in a
sand pit about 4.5 km to the north of the plant along-
side the Irrawaddy River. Taking into account the
mining difficulty during the rainy season, a large
stock of about 5,000 t is always kept at the existing
raw material storage yard.
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I.3

7)

8)

1)

Gypsum

The gypsum is delivered to the plant by barge from
three deposits, namely Hsi Paw in the northern part of
the country, Pakokku about 480 km north of the plant
and Phaung Lin Gyi about 300 km far from the plant.
The gquality of each deposit is above 80% in purity for
Hsi Paw and Pakokku, and 50-80% for Phaung Lin Gyi
respectively.

Quantity of reserves

The total quantity of limestone reserves in the present
quarry have been calculated from the latest information
available on core logs, surface outcrops, etc. and
reported to reach 14.4 million tonnes as a conservative
estimate for the main limestone horizon.

The material included in two thinner layers above the
main body in the present quarry would increase the
quantity of reserves by about 10%. The quantity of
limestone reserves exceed the expected consumption for
more than 50 years by the plant with a capacity of
1,000 tpd.

Conditions of the processing facilities
Raw material crushing

A hammer crusher is installed at the quarry to break
down the limestone to less than 25 mm, but the actual
maximum grain size of discharge limestone reaches about
40-50 mm, because the gap between hammer heads and
crusher inside liners exceeds the designed figures
owing -0 hammer heads being worn-out.
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2)

3)

These large-sized limestone have caused the clogging
troubles at the raw mill feeding chute. A new hammer
crusher was already purchased to replace by CIC from
the supplier in Thailand, however it has not been
replaced yet due to unproper design and manufacturing.

Raw material receiving

The limestone and marl are transported by ropeway from
the quarry to the storage yard in the plant. The ca-
pacity of the ropeway is 150 t/h in design, and the
actual capacity is reported to be about 135 t/h which
exceeds the quantitative requirement on the raw materi-
al transportation after completion of a mini-cement
plant project.

Gypsum and iron ore are received by barge and conveyed
by truck to the storage after being crushed in the
plant.

Clay and river sand are also received by truck and
stored in the raw materials storage.

There are three sets of overhead crane in the storage
yard. They have been utilized commonly for the raw
materials receiving, discharging and clinker feeding to
cement mill hoppers,

No.l and No.2 overhead cranes are being operated under
much serious conditions of uneven level of rails, super-
annuated and worn-out parts. It is necessary to urgently
carry out further diagnosis on all parts of cranes by a
specialist for accident prevention.

Raw material grinding

Each raw material is picked up by cranes and fed to its
respective hopper from where it is discharged to the
mill through the table feeder for the No.1lb and No.2
mills and the belt feeder for the No.3 mill, located
under the hopper respectively.
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4)

Water is added to the mixed materials at the mill inlet
and the mixed raw materials are ground by the wet
system. The slurry is pumped to six slurry tanks and
after blending, pumped into the slurry basin from where
it is fed to the kiln.

The flow of material is a normal process for a wet type
kiln, and the water content of the slurry is usually
controlled at 33-35% from the viewpoint of heat con-
sumption and handling. At this plant, however, water
content of the slurry is 40%2% which causes jamming
troubles in the slurry pipes.

From the viewpoint of quality and operation, it is
important that composition and water content of the
slurry should be controlled constantly. However, the
present raw material mixing facility and water adding
facility are not satisfactory. The feeder of each raw
material is a constant speed type feeder with a manual-
ly adjustable open-gate, so if the condition of raw ma-
terials changes, the amount of discharge will change.
If an accurate mixing is to be performed with this
equipment, the gate opening should be frequently
adjusted to assure a good control. At present such
adjustment is not performed so water content seems to
be influenced by their errcr in mix control.

As for the detailed discussion on defects found during
the field survey, refer to Section II.

Clinker burning

Slurry stored in the slurry basins is pumped to the
kiln feed tank located on the top stage of the kiln

end tower. A bucket scoop type feeder is installed in
the tank and the feed amount is controlled by regularly
the rotation of the bucket. 1In order to raise the
accuracy of feeding, the slurry in the tank is con-
trolled to 2 prefixed level and if the slurry comes
higher than this level, it overflows back into the
slurry basin.
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The No.l kiln diameter inside the shell is 2,550 mm at
inlet and discharge ends and 2,250 mm at center, while
the length is 76.6 m. The calculated amount of output
per unit inner volume is 23 kg/m3h (200 t/d base) which
is a little high for this type of kiln.

The produced clinker is transported by a pan conveyor
to the storage yard separated by a wall from the raw ‘
materials storage yard.

The problems are as described in Section II. Main
reasons of decrease in daily average clinker production
are considered to be as follows:

° Increase of false air from the clinker cooler and the
induced fan periphery

° Increase of water content of the slurry

° Unproper maintenance due to a lack of spare parts and
poor operation control

5) Cement grinding '

Clinker and gypsum are picked up by overhead cranes

used commonly for raw materials in the storage yard,

and charged into respective hoppers from where the ma-
terials are fed to two mills by respective tabie

feeders and belt feeders located under the hopper.

The present average output of cement mills is about 43
t/h, but the mills totally have a potential capacity of
61 t/h. They are independently equipped with a Sturte-
vant type separator and a bagfilte: for dust collec-
tion. The cement is pumped to the cement silo with a
kniyon pump so power cost is high.

Since cement temperature at the outlet of the mill '
easily exceeds the standard limit, operation of the mill
is frequently forced to be stopped in order to keep
good quality of cement. The main reason of this stop-
page seems a shortage of the circulating air volume for
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6)

the air separator, owing to impossibility of increasing
the air volume for the reason of non-availability of
the existing bagfilter.

Details of findings and discussion results are as
described in Section II.

Packing and shipping

There are two lines of packing system, which design ca-
pacity is 60 t/h and 90 t/h respectively. Both lines
have four cement silos with a totalling capacity of
4,000 tonnes and 6,000 tonnes respectively. The cement
discharged from the cement silos is conveyed by a chain
conveyor to the packer. One rotary type cement packer
is provided in the No.l line and two stationary type
packers are in the No.2 line.

Almost all bagged cement is shipped by barge from the
plant to the demand areas and depots.

The loading facilities for each line are irdependent
with separate route, so it is difficult to change the
line when a packer breaks down during operation, which
will cause trouble during busy shipping hours.
Furthermore, due to a lack of paper bags and spare

parts, the present packing capacity decreases to about

50 t/h in total.

The packing room is dusty with dust piled up everywhere
creating a very bad environment. There are several
sets of bagfilter type dust collector, but it can not
be seen that they are operating effectively.




- 0L -

I1. Results of Diagnosis on Cement Plant and Associated Facilities

Item

Present Situation

Comments

1) Limestone crusher
to ropeway

° Ropeway

° Hammer crusher

2) Raw waterial and
clinker storage
hall

® Gypsum crusher

° Design capacity of the crushing plant and the ropevay is
ea~h 150 t/h respectively, but due to the working condition
at qua~ry, the actual capacity is decreased as follows:

110 - 120 t/h
130 - 135 t/h

- crushing plant :
- ropeway 3

° Regarding the capacity for the project of a mini-cement
plant, the existing ropeway is considered to have a enough
capacity because the rehabilitation was completed in 1982.

® On the othcr hand, the crushing plant, especially the hammer
crusher, shows low capacity a bit and has problems below-
mentioned.

- Hammer and liner are worn-out and lacking in spare
parts.

- Hawmer crusher is operated with somewhat big amplitude
of vibration.

- Max. grain size of discharge limestone is about 40 -
+0 mm, which exceeds “he designed size (25 mm) for the
ravw mill feed.

° No.l and No.2 overhead cranes are operated under mu-h
serious conditions of uneven level of rails, superannuated
and worn-out parts.

® Gypsum crusher has eccentricity of rotor shaft.

= CIC has already purchased
the new hammer crusher
made in Thailand and a
chain conveyor, which are
not installed yet due to
unproper design and manu-
facturing.

- It is better to install
the new hammer crusher

" before start of a mini-
cement plant project.

- It is necessary to carry
out the detailed diagnosis
about all parts by a spec-
ialist urgently for ac-
cident prevention and a
mini-cement plant project.
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Item

Present Situation

Comments

3) Raw mills

° Productivity

° Raw mill 1A
- Shell is almost completely worn-out and cracked,
therefore, it has been already stopped because of
coming life.

° Present grinding capacity is as follows:

Designed Present
Raw mill Availa-
t-Dry/n | 170 mesh | t=-Dry/h | 170 mesh | bility
Residue Residue

18 16 - 9 10322 36,32

2 32 % 19 1022 $9.4

3 32 7% 22 10%+2 68.8

Total | 80 50 62.5

- Even though present fineness of slurry is coarse than the
designed one, availability of each raw mill capacity is
very low, which is 56 - 69% only.

= After completion of the project of a mini-cement plant,
surplus ratio of the raw mill capacity is calculated as

follows:

. Raw mill capacity

« Necessary amount of raw meal to kiln

No.l, 2, and 3
» Surplus ratio

: 50 t/hx 24 h=1,200 t/d

¢ (200+400)t/d x 1.660 = 1,000 t/d

20%

- It is recommended to
check the feed material
size distribution and the
following conditions of
the raw mill inside.

. Actual ball charge

. Actual ball size

. Opening ratio of slit
plates

. Process control items

- Feasibility study should
be carried out with 20%
surplus ratio of raw mill
capacity.

"0 “8) INILIASNGD ONY ININIINIING vaeNo




Item

Present Situation

Comments

° Major troubles
(reler to
Table-1)

~ This surplus ratio seems to be enough, but actual produc-
tion capacity of kiln No.2 and No.3 in the dry season will
increase to about 250 t/day each.
Then a surplus ratio in the dry season is computec as
follows:

. Raw mill capacity: S50 t/h x 24 h = 1,200 t/d
. Necessary amount of raw meal for kiln
No.l, 2, and 3 : (200+250x2)t/d x 1.6 = ,,160 t/d
. Surplus ratio o 3.42
- This surplus ratio is considered to be very tight
for operation and maintenance.

® According to Table-l and the field survey results in
October 1987, the raw mill department has been suffered
from the following persist and chronic troubles resulting in
50-70% of grand total stoppage hours.
- Common troubles

(1) Mechanical and electrical defects of overhead cranes

(2) Power failure
Power failure frequency: 95 times
(Oct. 1986 - Sep. 1987)

(3) Mill shell crack and slurry leakage
-~ Especially shell cracks of raw mill No.2 are found
almost over whole areas.

- Raw mill No.2

(1) Defects of mill bearing and reducer gear

- Refer to item (2) in
page 10.

- It is recommended to use
the rubber line: for wear-
ing prevention.

= CIC has already purchased
& new reducer, but it is
not instalied yet.
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Item Present Situation Comments
- Raw mill No.3
(1) Life of slurry pump blade is short.
{2) Hopper and mill inlet chute make clogging troubles = Lining plate of high
very often. molecular polyethylene
is useful to hopper.
(3) Main drive motor often trips due to abnormal rising
of bearing temperature.
4) Slurry ° There are two slurry basins, but one is out of order. = Under repair by CIC.

® High water content and slurry pipe jamming occur very oftsn,

= It is recommended to in-
crease the diameter of
slurry pipe and decrease
a target of water content
from 40%%2 to 37%+2 step
by step.
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Tabie 1 Major and Chronic Troubles
(Unit: hours of stoppage)
Raw mill No.2 Raw mill No.3
1979/80 | 1980/81 1981/82 |1982/83 | 1983/84 | 1979/80 | 1980/8l 1981/82 1982/83 1983/84
Troublas
Crane 233.10 358.15 213.10 | 291.30 275.55 343.10 400.05 374.20 | 796.45 630.23"
i (including elec-
trical troubles)
haw material 2330.00 | 140.55 0 0 0 1040.20 0 0 94,25 0
shortage
| Almosat solved Almost solved
Power failure 380.05 238.20 294.335 727.33 746,350 358.10 321.50 341.00 298.20 887.00
Mill shell 364.25 847.30 341.55 R,404.10 ﬁ,ooo.g; 130.03 264.20 198.13 394.05 547.30
Mill bearing and 607.50 134.00 732.00 133.05 {1,071.40 6.20 1.00 0 0 1.15
reducer gear
Slurry pump 0 99.30 110.55 87.40 134.43 80.23 147.30 140,25 331.15 339.05
Total hours [3,915.30 [1,818.30 |1,692.45 [3,644.00 13,229.35 F.9sa.gg %,134.52 2,034.00 5,01a.gg 5,605-32
stoppage
(ratio) (76.3) (40.4) (29.9) (70.1) (60.3) (70.1) (43.7) (24.9) (57.4) (72.8)
Grand total 5,129.30 |,506.35 [5,653.10 [5,197.25 [5,352.25 R,792.00 [2,598.50 ®#,226.35 [3,508.35 [3,302.50
stoppage hours
Source: CIC
Note: Graad total stoppage hours include stoppage due to full-loaded silo and other minor troubles.
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Present Situation

Comments

S) Kilns

® Actual clinker
Production

° Table 2 shows the annual average result of daily clinker
production.

® According to the table 2, the average daily production of
kiln No.2 and No.3 is coming down by about 8 t/day a year
(1.5 t/day for kiln No.l).

® Causes of decrease in daily average production are con-
sidered as follows:

(1) Increase of false air from the clinker cooler and the
induced fan periphery.

(2) Increase of slurry water content.

(3) Lack of optimum and periodical maintenance and un-
proper operation control.

- Procedure for improvement
to increase daily produc~
tion.

(1) Arrangement of meas-
uring instrument,

(2) Confirmation of the
present operating
condition such as gas
balance, heat balance,
etc.

(3) Planning of improve-
ment and action for
countermeasures,
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Table 2 Actual Clinker 2roduct Record
Thayetmyo-Plant, Burma

(ton/day)

(Kiln No.2 Max. 384 t/d
- and Ne.3)

rated capacity /\-

AR

300 / 419 \‘
+ ‘ A"".\
Lg/xﬁ‘—" -

f’n 2
No.3 _‘ \‘ 4/*

400

|

!
\ !
I
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Dec.28, 1983)

100

v v Py p——— —— —ryv VY v
L

T T 7 Y T
1955 1960 1965 1970 1975 1980 1985

Year

- 16 -




- Ll

Item

Present Situation

Comments

° Major troubles

° Common trc¢'ibles

- According to "Stoppage analysis .ocord" made by CIC,
there are the following common troubles:

(1) Electrical and rower failure
(2) Slurry shortage
(3) Sudden brick lining trouble of kiln

Most of serious troubles in kiln department of Thayetmyo
cement plant is poor maintenance for important mechanical
elements of kiln itself, which is discussed below,

Furthermore, the piesent instrumentation for stable and
effective operation and maintenance is poor and scme of
the existing instruments are out of order.

Kiln No.l

- Clearance between type and liner plate seems to be big
due to being worn-out.

- Cracks and deformation on kiln shell are found at several
areas.

- Almost all supporting rollers have problems in shaft
scratching, worn-out plane bearings, roller cracks etc.

- Driving parts have problems in girth gear (breakage of
gear rim and abnormal worn-out gear surface), spring plate
for girth gear (bended), torsion shaft (breakage), etc.
Refer to photo-l and 2.

~ In case of a mini-cement

plant project by using the

present kiln 1 line,

(1)

(2)

Concrete foundation of
kiln supporting roller
and drive unit seems to
be available to the new
kiln after minor modif-
ication,

Whole kiln, ID fan and
planetary cooler are not
available due to the

ma jor mechanical trou-
bles mentioned below.
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Photo 1 Breakage of girth gear rim of kiln No.1l

A
L3

:" ‘F;‘; -

‘QEI[311E1E. p

Photo 2 Breakage cf torsion shaft of kiln No.l
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Item

Present Situation

Comments

Kiln No.2

- Pinion for girth gear is so completely damaged that it is
impossible to use again.

- Girth gear is abnormally worn-out, and under raversing
work of girth gear position by CIC.

Kiln No.3

- Tyre itself is completely damaged due to heavy crack
and pittings at S5th tire station (chain part zone).
Refer to [hoto-3 and 4.

- Coupling of torsion shaft has crack.

- Many cracks are found at 2nd and 3rd tire rims.

- Xiln shell crack with a completely perforated hole is
found between 5th and 6th tire station.
Refer to photo-5.

- Kiln shell is badly and widely deformed at the area near
S5th tire station.
Refer to photo-6.

- Pinion and girth gear are damaged and abnormal gear work-
ing is found.

(3) Slurry feeding unit is
not available.

(.-} Clinker conveyor seems
to be available after
repair.

Main reason of damage of
pinion and girth gear is
misalignment (backlash and
top clearance) of gear
working.

In total, kiln No.3 has
been operated under very
serious situation due to
unexecution of ma jor and
proper mechanical mainte-
nance.
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Item

Present Situation

Comments

Track and wheel of grate cooler are worn-out exceeding the
limit.

A lot of high temperature clinkcr are spilled from damaged
grate plates. This is a reason why cement temperature at
the outlet of cement mill rises higher.

The ID fan has no ad justable surplus capacity under around
60% of rated output due to a lot of air leakage, high
water content of slurry, etc.

Lubrication oil gauge for supporting rollers are almost
broken.

No spare grate plates is
stored. Urgent procure-
ment of spare grate plates
is strongly recommended.

Damper opening ratio of
the ID fan is about 76%
resulting in nearly full
flow rate of the ID fan.
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Photo 4 Deep pilling at Sth tyre station of kiln No.3
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—

Photo 5 Perforated shell crack of kiln No.3

Photo 6 Shell deformation of kiln No.3
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Item Present Situation Comments

6) Cement mills

® Productivity ® Present grinding capacity is as follows.
The following data is not
available, which has a

-cz-
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Designed Present close relation to «ffi-
Cement Availa- ciency of grinding mills.
mill t/h 170 mesh t/h 170 mesh | bilicy
Residue Residue . Actual ball charge
* . Actual ball size distri-
2 28 82R 20 9.62R 71.4% bution
* . Separator circulating
3 33 8%R 23 7.0%IR 69.7 ratio
. Opening ratio of
Total 6l 43 70.0% diaphragm slit plate

Note: The figures were measured on 31, March 1987,

- Cement fineness (170 mesh) is nearly the same as the de-
signed value, but availability of both mills is very low,
which is only 70%.

- The surplus ratio of cement mill capacity after the pro-
ject of a mini-cement plant is expected as follows:

(200+400)t/d x 1.06(including
gypsum) = 636 t/d

43 t/h x 24 h = 1,032 ¢/d
61.6%

In case clinker production
is expected to be 200 t/d
+ 250 t/d x 2 = 700 ¢/d,
the computed surplus ratio
comes to be: 39.17%.

+ Clinker production :

. Cement mill :
. Surplus ratio :

- An expected ratio of cement mill capacity seems to be
reasonable, however, the below consideration should be
taken to practically obtain this expected figure for a
long period.
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Item

Present Situation

Comments

° Major troubles
(Refer to
Table-3)

® According to Table-3 and the field survey results in
October 1987, the cemen mill department is suffered from
the following persist and chronic troubles resulting in 50-
60% of grand total stoppage hours.

- Common troubles
(1) Overhead crane
(2) Mill stoppage by laboratory instruction
The cement mill department has to be stopped in order
to keep good cement quality, because the cement tem-

perature at the mill outlet exceeds the standard
limit.

- Refer to item (2) in
page 10,

- Standard limit of temper-
ature is lower than 110°C.
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Table 3. Major and Chronic Troubles Hours
Cement mill Dept.

(Unit: hours of stoppage)
Cement mill No.2 Cement mill No.3

1979/80 | 1980/81 | 1981/82 |1982/83 |1983/84 |1979/80 | 1980/81 | 1981/82 | 1982/83 | 1983/84

Troubles
" | Crane 124.20 130.53 40.15 383.45 150.25 247.00 192.30 137.00_ 393.10 165,00
Laboratory 366.10 333.15 0 *2) 323.15 722.40 547.15 824.43 0 *2) 550.20 |1,423.235

(Cement temper-
ature, etc.)

“011 03 ININASNOD ANV INIAIINIIND YaeNe

Electrical and 633.15 330.05 331.23 275.55 587.05 416,05 268.00 436.25 279.10 596.50
power failure

_gz-

Mill shell 655.55 | 301.50 | 340.15 | 638.20 | 723.50 | 178.05 | 431.45 | 173.20 | 698.40 | 170.15
Air separator 144.15 | 251.15 | 563.45 70.10 77.45 | 202.40 | 282.55 21,50 63.20 | 44.50
Bucket elevator & | 123.30 | 328.05 | 193.10 | 763.40 | 249.28 10.00 63.38 33.1 18.00 34.20

screw conveyor

Total hours [,047.25 |I,675.25 |1,468.50 B,445.05 2,511.10 |I,601.05 [,063.30 | 801.50 [,012.40 [2,534.40
stoppage
(ratio) | (43.5) | (44.5) | (25.5) | (54.1) | (64.8) | (50.7) | (36.1) | (20.2 | (56.6) | (56.5)
*]) g
Grand total 11045 por67.25 5,760.35 53905 5,876.30 [3,160.30 [5,676.35 [3,967.30 [3,667.00 (,335.00 ‘
stoppage hours

Source: CIC
Note: 1) Grand total stoppage hours include stoppage due to clinker shortage and other minor troubles.

2) The figures are questionable.
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Item

Present Situation

Comments

A typical record of cement temperature at the No.3 mill
outlet is shown balow.

Running 6.25 9.00 11,00 13.45 15.45 20.00 22.75_5 2.00 4.00

Stopped

>110°c  >110°C >S110°C >110°%¢

6, 8 10 12 1. 16 18 20 22 24 2 &

Time

- The data measured on 31, March 1987 show that the cement
mill department is hampered the normal operation due to
rising of cement temperature very often.

(3) Electrical and power failure
(4) Defects of mill shell

(5) Troubles of separator and transportation machinery

° If the problem concerning
cement temperature is not
solved before completion
of a mini~cement plant
project, the expected
surplus ratio of cement
mill capacity will drop
down from 61.6%1 to approx.
30%.

In case of clinker produc~
tion of (200+250x2)t/d,
surplus ratio: approx. 202
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Item

Present Situation

Comments

- Cement mill No.2

(1) Air slide for fine product transportation has often
jamming troubles.
Refer to photo 7 in page 23.

(2) The bearing for main drive gear and the shaft of
inching device are damaged.

(3) The bag filter for the mill and the separator is
not used effectively.

- Cement mill No.3

(1) The bag filter is not used completely, according to
the fact:

- Efficiency of classifying and cooling of cement
by air-swept type separator ars much decreased.

- Therefore, the cement mill {s forced to be operated
under the bad condition due to blowing out of air
and cement from the cooling air inlet duct connected
to the separator.

- Modification work such as
increase of air slide
inclination should be im-
mediately carried out by
CIC.
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Photo 7 Air slide jamming condition of cement mill No.2
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Item Present Situation Comments

° Lack of spare parts is
serious problem to
Thayetmyo cement plant.

® The following ma jor problems in packing plant are coming
from persist and chronic lack of spare parts;

7) Packing plant
(1) The rotary packer of plant No.l is manually operated by
using only 2 spouts (original 10 spouts),

(2) One set of stationary packer of plant No.2 (original
2 sets) is out of order for a long period.

"GN 700 INIIIASNOY ONY INI¥IINIING VOONO

(3) Shortage of paper bags causes troubles of cement
shipping.

® Capacity of packers

-Gz-

Remarks: Normal capacity of plant No.2 is presumption.

Tt Designed Normal Present ° Present actual capacity:
Plant No.l - 60 t/h 50 t/h 10 t/h 50 t/h x 6 hours/shift
= 300 t/shift
No.l 45 t/h 40 t/h 40 t/h
Plant No.2
No.2 45 t/h 40 t/h 0 t/h
Total - 130 t/h 50 t/h




- 0¢ -

Item

Present Situation

Comments

8) Quality control

° Raw mill slurry

® Kiln feed slurry

® Basic quality control of the Thayet cement plant is being

carried out in accordance with

"B.S. 1

2, 1958."

® Quality control standard limits compared with the actual
data are as follows:

Allowable Actual data
Items standard Raw mill | Raw mill | Raw mill
No.lB No.2 No.3
Water (2) 40+2 40.7 - 40.8
Fineness (%) 10+2 10.1 - 10.4
(Residue on 170 mesh)
Viscosity (cm) 6+2 4.6 - 4.8

Source:

CIC report dated 31 March 1987

Note: Figures show the daily average of every 2 hours.

Allowable Actual data
Items standard Kiln Kiln Kiln
No.l No.2 No.3
Vater (%) 402 - - 41.2
Fineness (§3) 1022 - - 10.3
(Residue on 170 mesh)
Source: CIC report dated 31 March 1987,

® Slurry control is very

statle.

° Agitator No.2 is out of

order.
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Item

Present Situation

Comments

® Clinker

° Chemical test results

-~ Sio Fe,0, | A1,0 Ca0 MgO SO L.O.1 | Free H.M S.M I.M L.S.F
" 2 273 273 3 Ca0
B.S 12 - - - - 1<4.0]<3.0}<3.0 - LOO> L10* 1,80% 0,66
1958 -2.10] -2.40 [ -2.10 ] -1.02
Kiln 22,14 [ 3.52 | 4.84 |64.711.45]0.2610.02 |0.21 2.12 12.65 1,38 0.92
No.3

Note 1) Figures indicate the plant operational standards,.

® Litre weight

.

Plant limit

Shift average

.\\\\\\ (kg/l) 1 2 3 Average | Range
Kiln 1.25 - 1.35(|1.25 1.29 {1.27 1.27 0.09
No.3

Note: Figures show the daily average of every 2 hours,
® Specific surface of fine product
Cement Plant limit Shift average
mill 2 1 2 3 Average | Range
(em”/gr)
No.2 2,934 ( 2,877 - 2,905 165
3,000%200
No.3 3,010 2,980 3,076 | 3,022 217

Note:

Figures show the daily average of every 2 hours.

- It is recommended to
prepare the plant own
control limits in chemical
tests,

- The kiln burning condition
seems very stable accord-
ing to the results of
actual litre weight.

- Specific surface control
is stable,
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Item

Present Situation

Comments

® Packed cement

° Test results on daily average cements

[ 1tems Fineness Setting Time Sound~ Comp. Strength SO3
noss
Res. on | Specific | W(%) Ini. Fin. mm 3 days 7 days %3]
170 mesh | surface
B.S 12| 10.02 [(3,000 45 mian {10 hrs | S mm 2,200 3,400
1958 (max) 2:200) - (min) (max) (max) P.S.1 P.S.1 -
(em“/gr) (min) (min)
Plant 8.2 2,983 31.0 125 2h 55m | 1/2 2,962 3,974 -
No. 1l
Plant 7.8 2,955 3l.0 125 2h 55m 0 3,038 3,468 -
No.2
Source: CIC
Note: Standard of specific surface shows the plant limit,

- Quality control at the
Thayetmyo cement plant
is almost completely
carried out on all items
sxcept the cement temper-
ature at the mill outlet,
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Present Situation

Comments

9) Unit consumption (Unit: ton/ton-cement)
° Raw material Present (1987)

Limestone 1.2097
Clay 0.3722
Siliceous material 0.0635
Ferrous material 0.0158

Total 1.6612
Gypsum 0.0600

‘A0 09 INILIASNGI ONY SNI¥IINIINI YOONO

Source: CIC

- In general, specific heat

° Natural gas ® Monthly average specific heat consumption for the kiln No.2

and No.3. consumption in the wet-
(Unit: kcal/kg-cement) long process will be 1,350
-1,400 kcal/kg~-clinker.
e 1984 1985 1986

~ - The reason of high spec-
Maximum 2,519 2,094 2,216 ific heat consumption at
Thayetmyo cement plant is
Minimum 1,691 1,741 1,696 that the production rate

of kilns is low as 60%
Average 1,936 1,853 1,881 compared to the designed

- figures.

Note: Designed heat consumption of the kiln No.3 is 1,360
kcal/kg~cement at 37% water content in slurry.
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Item

Present Situation

Comments

° Property of natural gas

Calorific value 8,120 kcal/m3
Methan 96.4 - 98.8%
Ethan 0.93 to trace
Propane 0.98 to trace

Component

Iso-buthan 0.97 to trace
Nor-buthan 0.54 to trace
Pentan , 0.10

- Calculated calorific
value by gas component
is as follows:

Chigh) = 10,032 keal/m>

H(low) = 9,034 kcal/m3
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Item Present Situation Comments
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® Electric power ° Department-wise power consumption (last 3 years) is as
follows:

(Unit: kWh/t-cement)

810 83 ININASNGI GNY INIEIINIING YOONO

1984 1985 1 1986
Dept.
Quarry 4.4 5.4 6.2
Raw material 36.8 43.8 50.2
Kiln/cooler 21.3 19.9 25.6
Cement 41.6 42.4 42.8 '
Administration 2.6 3.1 4.0 |
Water pump 2.9 3.6 4.9
Others ' 3.5 4.4 5.2
Total 113.1 122.6 138.9
- Power consumption shows

a tendency to increase
year by year. 1
Note: Covered area of each department is as follows:

. Raw material : Crane, raw mill and slurry
. Cement it Cement mill and gypsum crusher
. Administration: Factory lighcing and workshop
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Item

Present Situation

Comments

® Consumables

® Six sets of seven diesel engines are not available due to
a lack of spare parts, and the electric power is presently
supplied by Electric Power Corporation.
Consumables consumption are as follows:

(Per ton-cement)

Consumables Unit 1984 1985 1986
Paper bag Nos. 21-22% 21-22 21-22
Explosive kg 0.813 0.712 0.665
Grinding media kg 1.06C 0.995 1.230
Liner for grinding kg 0.219 0.250 0.177
Lube-oil, grease Litre 0.841 1.036 0.909
Fire-brick kg 3.234 1.813 3.467
Chain part kg - - -

Source: CIC

Note: Cement is shipped only in bagged cement of 50 kg.

- Even though taking into

consideration that the
consumption of grinding
media in the wet process
is in general about 2
times higher than the dry
process, the actual re-
sults of consumption at
the Thayetmyc plant seems
to be a little high.

Fire-brizk consumption
seems to be 2-3 times
higher compared with other
typical wet kilns,.
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Present Situation

Comments

® Urility

® Utility consumption is as follows:

(Per ton-cement)

Utility Unit 1984 1985 1936
*] 3
Natural gas m 296 272 365
3 *2
Water m 9.2 11.3 14.6
J Diesel oil Litre 7.7 9.1 9.5

Source: CIC

Note: The figures include ccnsumption in the non-
production area such as the administr:-ion
office, laboratory, workshop, etc.
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Item

Present Situation

Comments

10) Management

° Man pover

® Organization chart

The organization chart of the Thayetmyo cement plant is
shown in the attached drawing.

Number of personnel (as of October 1987)

(Unit: person)

Set-up 1,619
Appointment 1,249
Vacancy 370

Source: CIC

The following high skilled and e:; tensively experienced
engineers are presently required for maintenance and oper-
ation control in the Thayetmyo cement plant.

(1) Specialists for the preventive maintenance of main
machinery

(2) Designers (not draftman) for improvement

(3) Data analists necessary for planning of practical
countermeasures

- It is strongly recommended
not only to solve problems
of a lack of spare parts
but also to provide the
training of broad areas
on the preventive mainte-
nance by foreign experts.
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THAYETMYO CEMENT PLANT

Organization Chart
(as of 198%)

UENERAL MANACCR
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Planning Department
Deputy General Manager
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Pruduction Department
Duputy Goneral Manager

Flanning § Stortes Power House & Elec, Quarey Production Accounting Qualicy Control Administeation
Asst.Gen.Nanager Asst.Cen. Manager Eng. Eng. Asst,Gun, Manager Chiefl Chomist Asst . Con. Manager
Planning Stores Workshep Eloctrical Power Budgot/ Costing Salow Qualicy HResoarch Laborato~ Medical Personnel Adminiu- Security
House Finance Wages Control ry tratiun
Pensjuns
| ! | | ! | | [ I l | | |
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Source: CUlC, Ranguun
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® Spare parts

11) Eanvironmental
pollucion

Present Situation

Comments

e . —

® In general, majov consumatle parts in the cemunt ractory
ave ag follows:

(1) Hamner ‘or crusher

(2) Grinding media and liner plate
(3) Refractor,;

(4) Crate place for clinker cooler
(3) Convevor balt

(6) Filter ha» tor bag filter

(7) Canvas teor air slide

(8) Parts for packers

No stock of tie above items (1), (4). (5), (6) and (8) is
kept at prasert, which has brought the Thayetmyo cement
plant the rerious situation disturbing the stable operation.

There is no regulation standard to control the environmental
~nllutior ia Muima,

The existing aust collectors for each kiln exhaust gas are
out of function.

= It must be strongly
envisaged that the plant
operation under a lack of
ma jor consumable spare
parts will cause the seri-
ous dumuges of important
mechanical and electrical
aquipment.

- It is recommended to de-
crease the dust emission
from the chimney by re-
pairing the dust trans-
portation equipment and
dusr collectors,
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