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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 fira named Onoda Engineering and Consulting Company (OEC), 
Tokyo, Japan. OEC sent to the Socialist Republic of the 
Union of Burma a field survey teaa beaded 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 teaa pre>MOted analytical and design work based on the . 
data collected in Burma, anc:lprepared the draft final report. 
Accor~ing to the conclu~f ~n of discussion meeting held on 
March 11th, 1988 in· Rangoon aaong the staff concerned of 
Burma, UNIDO and us, the team reviewed several points of the 
draft final report and has prepared this f inel report. 
We hop! that this report will serve for the develop1tent of 
the project and contribute to the promotion.of the IDWSSD 
Prog:anune. 

In conclusion, I wish to er.press 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 have been com-· 
pleted so successfully. 

Tokyo, March 1988 

~ {l,r"~{w. Kengoya utaie 
President 
Onoda Engineering anG 
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.$ = 6.62 Kyats 
lCO Japanese Yen = 4.6 Kyats 

1 Kyat = 100 Pyas 
(as of October, 1987) 

- ii -
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U.S.$ 
Ks 

ABBREVIATIONS USED IN THE REPORT 

= U.S.Doll&r 
= Kyats 

T/D or tpd = 

T/Y = 
Metrir. Ton/Day 
Metric Ton/Year 
Hour/Day H/D 

D/Y 
kW 
kWh/T 

' µ 

g/Nm3 

F.Y. 
GNP 
GDP 
IDWSSD 

UNDP 
UNI DO 

CIC 
cc 
IWTC 
IPD 
RWSD 

= 
= Day/Year 
= Kilowatt 
= Kilowatt Hour/Metric Ton 
= Percentage 
= Micron 
= Gramme/Standard Cubic Meter 

= Fiscal Year 
= Gross National Product 
= Gross Domestic Product 
= International Drinking Water Supply and 

Sanitation Decade 
= United Nations Development Progranune 
= United Nations Industrial Development 

Organization 
= Ceramic Industries Corporation 
= Construction Corporation 
= Inland Water Transportation Corporation 

= Industrial Planning Department 
= Rural Water Supply Department 

Government = The Government of the Socialist Republic of the 

Union of Bu".'ma 
DGSE = Department of Geological Survey ~nd Mineral 

Exploration 
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CHAPTER I EXECUTIVE S~Y 

1.1 Project Background and History 

1.1.1 Project background 

The project has been planned to set-up a aini-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 c~eckered history of more 
than five years. 
The project idea is to establish a mini-cement plailt 
unit at the Thaye~ cement plant by installing a 200 tpd 
wet process kiln using the existing equipment as much 
as possible. (Refer to Chapter II.l) 

1.1.2 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 

British 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) 

I-1 
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I.1.3 Economic, financial and social policies 

The economic goals ~f the Burmese way to Socialisa are 
to raise the standard of living and to reduce inequali
ties in distribution of income. For this purpose, ~he 
Burma S~ialist Programme Party has adopted e Twenty
Year Long Tera Plan in which the guidelines were laid 
down to double the national sta~dard of living by the 
end of the plan period (1974/75 - 1993/94) and to 
transfer Bur.ma to an agro-industrialized country. 
Review has been briefly aade 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 o~ machinery and equipment through coordination 
with the Industrial Planning Department. The civil 
work and erection of machinery and equipment will be 
carried out by tte Construction Corporation of Burma. 
After the project will be commissioned and taken over, 
the management of the -~3nt will be conducted under the 
CIC's supervision. (Refer to Chapt~r 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 p1.:actical 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) .· 

I-2 



WI lWtm .. CllSlll1m Cl .• UI. 

1.2 Market and Plant Capacity 

1.2.1 Present situation of cement industry 

Presently in Buraa, there are three cement plants which 
nominal production capacity is 3,200 tpd in ~otal. A 
mep showing the location of each plant has been pre
pared. (Refer to Chapter 111.1) 

1.2.2 Delland and supply of cement 

According to the data available, 451,522 tonnes of 
cement were produced in Burma in the fiscal year 1986/ 
87, 405,382 t~nnes of which were consumed for domestic 
uses and the r~st ~as 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 8t. However, since there is a high demand 
for cement in Burma to the extent that one ton of 
cement is sold by more than 05$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 

III.2) 

I.2.3 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. 

I-3 
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The selling price includes Goods and Service taxes and 
inland transportation cost to the depots f roa the 
Thayet plant. (Refer to Chapter 111.3) 

1.2.4 Froduction progra1111e and sales forecast 

Production progrmme is assuaed as follows: 

1st year 80' of nor11al capacity 
2nd year 90• of noraal capacity 
3rd year and thereafter lOOt of normal capacity 

Taking into consideration the expected distribution 
ratio to different depots, the selling price on ex
warehouse basis is assUlled to be 492.22 Kyats per ton
ne of cement on weighted average. 
The whole quantity of canent produced after completion 
of the project is expected to be sold, because there is 
a high demand for cement in Burma. (Refer to Chapter 

111.4) 

1.2.s 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 workiilg days per year. (Refer to Chapter III.5) 
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1.3 Materials and Inputs 

I.3.1 Qualitative specifications and supply of raw materials 

(1) Limestone 

The limestone of Htone Toung quarry contains about 
50t of cao on the average and the amount of 
har•ful co.positions are lower than the allowable 
li•it and so this limestone is of good quality for 
manufacturing ordinary portland cement. 
Minable reserves are approxi.ately 15 •illion ton
nes which will last for more than 50 years for the 
T~ayet cement plant after completion ~f the project. 

(2) Marl 

The marl is produced fro• 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. 

(3) Clay 

The clay is only used in case_ the slurry has an 

excesr .. · content of caco3• 

(4) River sand 

The ~iver 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) Iron ore 

Tne iron ore will be procured froa a regional 
c<>111pany in Pakokku. Fe2o3 content in the ore 
·:aries so •uch that special consideration is re
quired to the quality control. 

(6) GypSWa 

Gypsum will be procured from the Govermaent sup
plier (No.3 Mining Corporation). so3 content of 
gypsum is ranging from about 31\ to 43t which is 
suitable in quality for cement aanufacturing. 
(Refer to Chapter IV.I) 

I.3.2 Qualitative specifications of process •aterials 

(1) Slurry 

(2) 

(3) 

At present, the quality of slurry has been con
trolled within the tar9etted values so that for 
the project the slurry is also expected to be good 
in quality. 

Clinker 

The clinker 
expected to 
weight with 

Cement 

to be produced in the project is 
have the quality of 1.25 - 1.35 litre 
free Cao of less than lt. 

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 pr~duced in the 
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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 

<-~> Energy 

Natural gas fro~ tha P~aye gas station is suitable 
in quality as fuel for clinker burning. Gas pres
sute shows, however, somewhat large fluctuatio"l 
which may cause supply problems in future. 

(2) 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. 

(3) Electric power 

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

project. 

(4) Paper bag 

Paper bags are five plys at presen~, about 7% of 
which are broken down during packing and loading 
of cement. Bulk shipment of cement is recommendP.d 
to increase gradually in the future. (Refer to 

Chapter IV. 3) 
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I.3.4 Consumption of input materials 

Consumption of such inputs into the project as raw ma
terials, utilities and energy has been calculated and 
summarized in 7able 4-11, 4-12, 4-13 and 4-14 respec
tively. (Refer to Chapter IV.4) 

I.3.5 Estimate of variable production cost 

Based on the unit price given by C!C and the results 
obtained in the st•Jdy, variable production cost 
exclusive of labor and maintenance cost has been 
c~lculated to be 194.37 Kyats per ton of cement. 

(Refer to Chapter IV.5) 

I.3.6 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. (Ref~r to Chapter IV.6) 

I.4 Location and Site 

I.4.1 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.l and V.2) 

I.4.2 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) 
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1.4.3 Environment impact 

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

1.s Project Engineering 

1.s.1 Project layouts 

Considering the basic principle of the proj~:oct and the 
investigation results on the existing plant, ~he pro
ject layouts have been prepared. (Refer to Chapter 
Vl.l) 

1.~.2 Scope of the project 

ETamining various factors in detail, the most suitable 
pror.ess for the project has been selected, and scope of 
the prcject has been decided for each process depart
ment. (~efer to Chapter VI.2) 

1.5.3 Technology bnd 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. In addition, the inves· 1ent cost has been 
cal~ulated for civil engineering work, building, plant 
machinery & equipment and auxiliary & service equipment 
which is totalling to 53,121 thousand Kyats. As to the 
s~andards of machinery and equipment, 
internationally accepted may be used. 
Vl.3) 
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I.S.4 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) 

1.6 Plant Organization and Overhead Cost 

I.6.1 Administration of the plant 

No modification of the present organiza~ion of the 
plant is required for the project, because the increase 
of employees is expected only SO and the manufacturing 
process is tne 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.l) 

I.6.2 Overhead cost 

Various overhead costs have been discussed and only the 
following is applied to the financial evaluation of the 

project: 

0 Maintenance cost 11.2 Ks/t-cement 
o Royalty for raw materials 1 K/100 f t

3-limestone 
0 Insurance cost 0.25% of investment cost 

for civil engineering works, 
machinery & equipment 

0 Goods & service tax 67.32 Ks/t-cement 
0 Distribution cost 44 Ks/t-cement 

I 

o Depreciation & financial Ref er to Chapter X 

cost 
I 

(Refer to Chapter VIJ.2) 
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I.7 Manpower 

I.8 

Manpower requirement for the project is discussed and 
manpower allocating plan has b~en 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.l 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 

o Design and supply of machinery & 
equipment 

o Construction works 
o Trial runs & commissioning 

Total 

12 

12 

9 

3 

3 

months 

months 
months 
months 
years 

Work schedule of the project has been prepared in bar 
chart, and responsib lities and roJ.es of CIC, equipment 
suppliers and contractors have been discussed. (Refer 

to Chapter IX) 
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I.9 Financial Evaluation 

I.9.1 Conditions and method of the project evaluation 

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

(1) 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. 

(2) Variable production cost 

Refer to Table 4-15. 

(3) Fixed pr~~uction 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. 

(4) 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 
grace period 
repayment 
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. . 
: 

5\/annum 
none 

o Local currency 
interest rate 
grace period 
repayment in 5 equal yearly installments 

The tot~! capital requirement for the project is sum

marized as follows: 
(Unit: thousand Kyats) 

Foreign Local Total 
oortion oortion 

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.l) 

I.9.2 Result of calculation 

(1) Basic plan 

As method 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\ (in 3rd year) 

Judging from the above figures, the project can be 

said financially viable. 
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(2) Sensitivity analysis 

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

o Production cost 
o Investment cost 
o Sales price 

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

I.9.3 Examination of financial viability of the existing 

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) 

I.10 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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° Conversion factor on foreign exchange : 1.15 
° Conversion factor on unskilled labor cost: 0.5 
0 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 12t in Buraa. 
Thus the project is quite favorable from economic 
point of view. 

(2) 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. 

(3) Net national value added 

Calculation on the net national value added has 
been carried out using the Social Discount Ratio 
(SDR) of 6.St which is given by CIC. 
The obtained result shows the net national value 
added of 69,461 thousand Kyats. 

(4) Import substitution effect 

Assuming that cement price on CIF Burma basis is 
US$40 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 
lOt. 
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: 

0 Promotion of IDWSSD Prograllllle 
0 Increase of cement production 
0 Increase of employment opportunity 
0 Effect extended to local industries 

(Refer to Chapter XI) 

I.11 Conclusion 

As a result of above study and exaaination, 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 

11.1 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 st&ndards of its people by improvement and 
changes in econo•ic 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 their 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 con~traints were found to the implemen
tation programme of IDWSSD, the Government desired to 
remove these constraints by the te~hnical 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 mir.i-cement plant. The Project office t1as 
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 
D!!partment (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 Off ic~ 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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Host of the data and inforaation 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 Novellber 2nd, 1987. 

11.1.2 Historical developaent 

As aforementioned, the Governaent is giving the top 
priority to the ra;sing of the living standards of the 
population. Plans are being designed and iapleaented 
to iaprove the econoaic and social situation of the 
population with special consideration given to the 

rural areas. 
Health is one of the iaportant sub-sectors of the 
social sector. Great efforts are being made to imple
ment a countrywide public prograaae. 
In this -respect, safe drinking water supply and sanita
tion are considered as pre-requisites to health. 
During the First and Second Four-Year Plans, Water 
Supply and Sanitation Works were carried out aainly 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 SO\ 
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 GovernaenL had formed a National Comaittee to deal 
with Water Resources and Utilization. After thoroughly 
considering the strategy for the IDWSSD Progra1111te, the 
National Comaittee set up a Technical Committee for 
IDWSSD to for•ulate the details of the proposed strate
gy and draw up tactics for achieving the objective of 

IDWSSD. 

A National Meeting on the str~tegy and detailed plan
ning for IDWSSD was held in Rangoon in January 1982. 
The Technical co .. ittee 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 Prograaae, which are greatly 
hampered by the lack of drilling equipment, pumping 
units (including prime 11<>vers, combustion engines and 
electric 11e>tors), pipings (steel and plastic pipes and 
accessories, such as joints, elbows, tees, valves and 

taps) and cement. 

According to studies carried out during fro1n 1982 to 
1984, to overcome these shortages and at the same time 
lo reduce the requirement of foreign exchange by 50% 
(from the estimated u.S.$120 million to approximately 
u.S.$60 million) the establishment of the following 

units was proposed; 

II-4 



I 

11111 EICllEElllC Ill CllSIUllC Cl.. LTD. 

(1) Under the Ministry of No.l Industry 

(2) 

(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.S.$2 million). 

(b) A welded steel pipe plant with a capacity of 
5 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 ,~n 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 component 
is worth U.S.$10 million) 

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 diese~ 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 ~.overnment, and a number of invest
ment projects based on the~r 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 Off ice was 
established under the control of the Ministry of No.I 

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 ~ting among IPD, 
UNDP and UNIDO, which was held at the IPD off ice on 
November 20th 1985, reco..ended 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 ~ne 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 inf ormatio~ necessary for the 
study. 

The study in this report was carried out substantially 
based on the data and ia1formation collected during the 
field survey. 
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11.1.3 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 dS 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. 

11.2 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 
Bur~a. The plant location is fixed to be Thayetmyo, 
Magwe Division and the quarry of liD.~stone, 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. 

II.2.2 Fuel 

Natural gas is available 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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I I. 2. 3 Product 

The final product is ordinary portland cement specified 

by British Standards 12-1958. 

11.2.4 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 

equipment. 

11.2.s Plant location 

The plant location is selected to be Thayetmyo, Magwe 

Division. 

11.2.6 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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11.3 Economic, Financial and Social Policies 

11.3.1 National development plan 

The economic goals of the Burmese way to socialism are 
to raise the standard of living and to reduce in
equa!ities 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 Sociali~t 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 es~ablish heavy ind~s-

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 aate 
(Unit: \) 

PropoEed Achieved 

Second Four-Year Plan 4 5.1 
(1974/75 - 1977/78) 

Third Four-Year Plan 5 6.2 
(1978/79 - 1981/8£i 

Fourth Four-Year Plan 1 5.5 
(1982/83 - 198~/86) 

Fifth Four-Year Plan 6 
(1986/87 - 19d9/90) 

Sixth Four-Year Plan 7.6 
(1990/91 - 1993/94) 

Average 5.9 

. . 
s~urce: Guideline of Twenty-Year Long Term Plan 

II.3.2 Sectoral economic growth rate 

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

Table 2-2 Sectorial Economic Growth Rate 
(Unit: \) 

Sectors Target ~chievement 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 ·11. 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 th~ targetted 
economic growth rate. 
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11.3.3 Targets for export, import, consumption and investment 

Targetted values in the last yeac 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 Kvat) rate (t) 

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 

Il.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 
(mil lion Kvats) (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: Re ort to P ithu Hluttaw p y 
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Table 2-5 Balance of Payment 

( . t Uni : Ml. ion Kvats ) 
Fiscal Receipt Payment Surplus (+) or 

Year Deficit (-) 

1978/79 4,859 4,655 +204 
1919/80 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 Pyi.thu Hluttaw 

Table 2-6 Balance of Trade 

(U "t ni. : m!. ion K t ) ~va s 
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 -1,777 
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 Pyi.thu Hluttaw 

Table 2-7 Foreign Exchange Reserves 

(U •t ni. : mi ion K t ) •va s 
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 I . Source: Report to Py1thu 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 

Averaqe - 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." 

11.4 Project Promotor 

II.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 56078 
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II.4.2 Dutie~ 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. 

II.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 ~f machinery and equipment w~ 1 1 be carried out by 
Construction Corporation (CC) in Burma. The project 
will be carried out and operated under respor1sibility 
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 ~ontrolling 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. 

11.4.4 Financial possibilities 

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 Govern:nent. 

11.5 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. 

(bJ Author 
MINROH-Ingenieurgesellsc~aft fur die 
Gewinnung und Verwertung von mineralischen 
Rohstoffen mbH, West Germany, July 1985 

(c) Conclusion 
The limestone production capacity of the 
quarry 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 rehabilitatiora and 
extension, Thayetmyo cement factory 

(b) Author 
Ceramic Industries Corporation, June 1985 

Cc) Conclusion 
The 1110st economical alternLtive 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) Title 
Terms of Reference for feasibility study for 
several •ini-cement plants in Bur•a 

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

(c) Conclusion 
Kyaukse Township (Mandalay Div.), Pyinaana 
Township (Mandalay Div.), Ngape Township 
(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 vertic3l 
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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(4) 

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 
Programe. Therefore, the recomenda
tion to delete further study on rice 
husk ash cement was finally accepted 

by IPD. 

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 a 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 beJ 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 one~ 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 ceme~t employing a vertical 
shaft kiln seems to be unsuited for the time 
being for a mini-cement plant for the IDWSSD 
programme. 
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CHAPTER III MARKE'r AND PLANT CAPACITY 

III.l Present Situation of Cement Industry 

III.1.1 Location and outline of the cement plants 

Presently there are three cement plants in Burma, 
namely, Thayetmyo plant, Kyangin plant end 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 ?lant 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 p_rivate 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
abili ty of necessary spare parts. 
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(L) 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. 

(c) 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. 

(2) 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) No.I and No.2 kiln lines 

These two production lines were established 
by Kawasaki Heavy Indust~ies (Japan) in 1976. 
The total capacity is 800 t/d (400 t/d x 2) 

in wet process. 

(b) No.3 and No.4 kiln line~ 

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) tlith 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 
Plant Name Kiln Process of Name of Supplier 

No. *2 Oper-
t/d t/vear at ion 

*l 
1 200 60,000 1937 F.L. Smidth & Co. 

(Denmark) 
Thayetmyo 2 400 120,000 Wet 1962 D.I.A. Invest Export 

(German Democratic 
Republic) 

3 400 120,000 1969 Kawasaki Heavy Indus-
tries (Japan) 

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

-1 400 120,000 1976 

2 400 120,000 1976 Kawasaki Heavy 
Kyangin Wet Industries 

3 400 120,000 1°1J5 (Japan) 

4 400 120,000 1985 

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

Pa-an 1 800 240,000 Dry 1986 Five Cail Babcock 
CS.P\ lPrant".•\ 

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.- · . , c·f 300 working days per year. 

III-3 



--
lllDl EICllEElllC AID CllSILTllC Cl .. LTD. 

III.2 Demand and Supply of Cement 

111.2.1 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 wa~ 
covered by import till 1963,.however ~~e import of 

ct..~1ent has stopped after the completion of No. 2 
kiln line (120,000 t/y) of Thayetmyo plant in 19~2. 

During F.Y. 1976/77 to 1983/84 and in F.Y.1986/87, 
some portion of cement was exported to earn th~ 
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 

Cons ump- Yearly 
Fiscal Production Import Export ti on 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 I 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 *l 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.S 
78-79 274,039 109,702 164,337 {-) 6.3 
79-80 387,824 122,060 265,7'54 61. 7 

[980-81 376,892 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 

So11rce: CIC 

Note 1) Production in fiscal year 1973/74 shows 6 months 
results due to change of fiscal year. 
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(2) Production performance of cement plants 

Fisca1 
Year 

1977-71 

78-79 

79-80 

80-81 

81-82 

82-83 

83-84 

84-85 

85-86 

86-87 

Production performance of each cement plant for 
the last 10 years is su1111narized 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 

tt: t 'y (Un" I ) 

Thayet I yang in Pa-an Tota1 
Product iY ity 

Cap. Prod. Cap. Prod. Clp. Prod. Cl~- Prod. (1)/(A) (I) 
(A (I) 

300.000 135.706 240.000 137.274 540.000 272.91k> 50.6 

300.000 102.061 240.000 171.978 540.000 274.039 50.7 

300.000 195.855 240.000 191.969 540.000 387.824 71.8 

300.000 205.115 240.000 171.777 540.000 376.892 69.8 

300.000 146.865 240.000 161.798 540.000 308.663 57.2 

300.000 180.108 240.000 155.255 540.000 335.363 62.1 

1 
240.000 182.205 240.000 141.685 480.000 323.890 67.5 

240.000 180.120 240.000 119.254 480.000 299.374 62.4 

-1. 

240.000 147.483 480.000 287.108 120.000 434.591 60.4 

~.J 

240,000 113,895 480.000 286.395 240.000 51.232 960.000 451.522 47.0 

Source: CIC 

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

2) Kyangin extension (400 t/d x 2) COllpleted in Septellber 1985. 

3) P1-1n kiln (800 t/d) COllpleted 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 respective 
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 Ce.s"'ent Surplus (+) 
Deoartment Plants --

196S-66 17S 141 (-) 34 

1966-67 191 146 (-) 45 

1967-68 152 158 (+) 6 

1968-69 202 180 (-) 22 

1969-70 221 164 (-) 57 

1970-71 24S 172 (-) 73 

1871-72 307 172 (-) 13S 

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 (-) SS 

1978-79 239 164 .<-> 75 

1979-80 320 266 (-) 54 

1980-81 384 305 (-) 79 

1981-82 409 208 {-) 201 

1982-83 593 294 (-) 299 

1983-84 786 284 (-) S02 

1984-85 815 Z99 (-) 516 

1985-86 ~49 435 {-) 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 Qemand and Supply (1/2) 

1977-78 1978-79 1979-80 l 980··Al 
Sr. Name of Ministries 
No. 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 
2 Ministry of Trade 70,000 51,135 70,000 17,317 50,000 37 ,852 88,735 45,084 
3 Ministry of Defence 22,900 10,994 22, 100 12,460 21,900 31,732 22,500 29,223 
4 Min•itry of Agriculture and 16,705 ll, 354 13,486 15,177 54,302 28,880 64,488 39,372 

Forest 
5 Ministry of Transport and 7,850 l, 452 4,696 J,431 5,202 4,663 5,976 4,426 

Coaaunication 
6 Ministry of No.l Industry 9,693 10,566 12,802 8,692 20, 777 15,967 23,322 24,533 
7 Ministry of No.2 Industry 13,200 13,283 21,260 20,430 57,970 38,931 70,870 53,222 
8 Ministry of Mines l, 331 388 1, 393 454 2, 115 1,553 2,801 3,037 
9 Ministry of Homs & Reli&ious 8,762 6,727 6, 188 1,867 12, 661 2,994 12,855 14,327 

Affairs 
10 Ministry of Education - - - - - - - 2,794 
11 Minsitry of Co-Operatives - 9,396 - 711 80 987 - 1,770 
12 Ministry of Information - - - - - - 43 72 
13 Ministry of Culture - - - - - - - 40 
!4 Ministry of Planning and - - - - - - - -

Finance 
15 Ministry of Social Welfare - - - - - - - -
16 Ministry of Labour - - - - - - - -
17 Ministry of Health - - - - - - 75 427 
18 Welfare and Development - 10,188 - 30,632 - 28,085 - 18,958 

Total 230,441 175, 375 239,925 164,332 320,007 265, 760 384, 612 305, 146 

Source: CIC 

- e e 

(Unit: ton) 

1981-82 

Demand Supply 

95,300 56,926 
54,902 23, 571 
16,000 17, 182 
99,505 27,085 

5,510 2,991 

26,665 19,400 
77,780 37,347 
4,358 2,214 

26,968 8,911 

- 4,256 
1,200 626 

37 34 - 14 - -
10 3 - -

486 972 - 4,809 

't08,721 206,341 
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Table 3-5 Ministry-wise Cement Demand and Supply (2/2) 

1982-83 1983-84 1984-85 
Sr. Name of Ministries 
No. Demand Supply Demand Supply Demand Supply 

1 Ministry of Construction 147,900 109,159 190,000 117, 584 159,000 86,159 
2 Ministry of Trade 63,862 15,278 131, 958 6, 734 139,728 9,710 
3 Ministry of Defence 29,650 27,234 30,580 23,284 30,830 21,846 
4 Ministry of A&riculture and Forest 79,901 41,901 82,806 36,815 64,905 36,177 
5 Ministry of Transport and Conwnunica- 6, 160 3, 671 8,555 2,351 13,485 3, 102 

ti on 
6 Ministry of No.l Industry 2CJ,654 9,672 21,916 6,416 34, l 32 9,472 
7 Ministry of No.2 Industry 82. 771 51,091 96,609 50,426 87,985 40, 155 
8 Ministry of Hines 7, 110 3,229 6,154 2,296 6,225 4,245 
9 Hini1try of State & Reli&ious Affair• 34, 747 8,505 33,567 3,331 40,440 3,367 

10 Ministry of Educatior& 74,261 2,454 67,861 5,951 80,380 3,668 
11 Hinsitry of Co-Operative1 16,224 2,803. 17, 350 1,658 42,500 2,135 
12 Hini1try of Information 1,010 125 1,272 96 831 40 
13 Hini1try of Culture 69 41 99 25 151 12 
14 Hini1try of Plannin& and Finance 4,215 1,901 4,612 354 1,770 187 
15 Hini1try of Social Welfare 92 18 36 24 40 10 
16 Hini1try of Labour 140 43 45 20 91 -
17 Ministry of Health 3,159 1,106 3, 106 383 8,245 779 
18 Hini1try of Livestock and Fisheries - - 8,295 4,396 11, 724 2, 735 
19 Ministry of Enercy - - - - - -
20 Others 64,770 42,691 80,283 61,746 92,805 7!' 57 5 

Total 645,695 320,922 785,104 323,890 815,267 299,374 

Source: CIC 

(Unit: ton) 

1985-86 

Demand Supply 

145,386 121,242 
163,028 27 I 713 
30, l 97 25, 178 
63,950 57, 233 
11,314 4,782 

59,737 20,995 
49,040 32,740 

5,241 3,478 
25,486 4,020 
18,673 2,887 
44,049 7,067 

319 71 
112 51 

1,585 240 
26 21 

152 25 
181,584 2,275 
10,206 5,142 
27,566 19,560 

111,035 99,871 

948,686 434,591 
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111.2.2 Future forecast of cement demand and supply 

(1) Future forecast of cement demand 

As explained in Chapter 111.2.1 (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 sunnarized 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 

Ministrv 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 appcoximately lSt of 
demand forecasted by ministries as potential 
demand. 

Proposed major development projects and large con
struction ~ites 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) Dockyard project (Thilawa) 
(e) Container yard construction at Rangoon Jetty 

(f) Prome-Rangoon highway project 
(g) Bassein-Manywa highway project 
(h) Sedawggi dam project (Mandalay Div.) 

(i) Nawin dam project (Near Prome) 
(j) Irrawaddy river crossing bridge project 
(k) Industrial training center (Upper Burma) 
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Table 3-7 Forecast of Ministry-wise Cement Demand 

No. Name of Ministries 1986-87 1987-88 1988-89 
-

1 Ministry-of Defence 29,200 29,200 29, 200 . 
2 Ministry of Constructi~n 130,000 130,000 130,000 
3 Minsitry of Agriculture and Forests 98,500 99,000 99,000 
4 Ministry of No.2 Industry 53,984 50,400 77, 130 
5 Ministry of Power & Energy 27,560 27,560 27,560 
6 Ministry of Transport and Communica- 11, 320 11, 320 11, 320 

ti on 
7 Ministry of No.l Industry 88,595 52,800 88,595 
8 Ministry of Livestock and Fisn.eries ll, 570 11, 570 11, 570 
9 Ministry of Hines 5,240 5,240 5,240 

10 Ministry of State & Religious Affairs 26,000 26,000 26,000 
11 Ministry of Education 18,670 18,670 18,670 
12 Minsitry of Co-Operatives 48,000 51,200 55,020 
13 Ministry of Trade 80,000 90,000 100,000 
14 Ministry of Health 12,000 · 12 ,000 12,000 
15 Ministry of Information 320 320 320 
16 Ministry of Culture 120 120 120 
17 Ministry of Planning & Finance 1,585 1,585 1,585 
18 Ministry of Social Affairs 26 26 26 
19 Ministry of Labour 150 150 150 
20 Welfare, Development & Others 127,500 171,295 134,600 

Tutal 770, 340 788,456 828,106 

21 Potential Demand (15%) 115, 551 118, 268 124,215 

Grand Total 885,891 906,724 952,321 

Source: CIC 

e e 

1989-90 

29,200 
130,000 
99,200 
69,630 
27,560 
11, 320 

88,595 
ll, 570 
5,240 

26,000 
18,670 
57,020 

110,000 
12,000 

320 
120 

1,585 
26 

150 
134,500 

832,706 

124,905 

957, 611 

e 

(Unit: ton) 

1990-91 

29,200 
130,000 
99,500 
76,000 
27,560 
11, 320 

88,595 
11, 570 
5,240 

26,000 
18,670 
60,020 

120,000 
12,000 

320 
120 

1,585 
26 

150 
129,500 

847,376 

127, 106 

974,482 
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Fiscal 
Year 

1987-88 

11988-89 

~989-90 

11990-91 

(2) Futu1·e prospect of cement supply 

Supply of cement from the existing 3 cement plants 
is forecasted as per Table 3-8 hereunder. From the 
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 be~n completed. 

Table 3-8 Forecast of Cement Demand and Supply 

{Unit: ton) 
Estimated Supply 

Estimated Estimated 
Demand Thayet Kyangin Pa-an Total Deficit(-) 

906,700 120,000 336,000 144,000 600,000 (-) 306,700 

952,300 120,000 336,000 168~000 624,000 (-) 328,300 

957,600 120,000 336,000 168,000 624,000 {-) 333,600 

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 ce~nt 
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 
nit: t ousan (U • h d k :ya ts 

Particulars 1980-81 1981-82 1982-83 1983-84 1984-85 1985-86 

KA) State Sector {17, 739) :19,190) K23,901) {25, 127) {27,396) (27,640) 

1) Construction Works '15,531) 06,635) {21,303) (22,194) :24, 134) .23,916) 
- 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 
- Hine 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, \80 3,213 3,438 

Total 20,989 22,477 27,294 28,585 30,959 31,372 

Source: Report to the Pyithu Hluttaw 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 depa~tment 
ap?rox. 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 ~apita in Burma is very 
low when compared to the othe~ Asian countries. 
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Table 3-10 Calculated Results of Cement Demand and Supply 

Forecast of 
Fiscal Cement o,?mand Production Forecast Surplus (+)/ 
Year with annu~l 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 

89-90 568,800 120,01)() 336,000 168,000 624,000 (+) 55,200 

90-91 614,300 120,000 336,COO 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 lF-8, '.)00 624,000 (-) 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,COO 624,000 (-) 350,800 

97-98 1,052,700 120,000 336,000 168,000 624,000 (-) 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_,ooo 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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Thailand 

Indonesia 

Malaysia 
Singapore 

Philiooines 
Hong Kong 

Taiwan 

Korea 

Japan 
Nepal 

India 
Bangladesh 

Pakistan 
Sri Lanka 

Afghanistan 
Burma 

Laos -
Cambodia 
Viet Nam - .. 
China 

Brunei 

Macao 

1963 

30 

5 
94 

40 
285 
115 
40 

290 
4.2 

20 

19 
26 

6 

·-'- 8 

27 
12 

120 
31 
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Table 3-11 Per Capita Cement Consumption in Asian Countries 

64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 

33 39 49 60 66 68 73 72 I 74 77 74 79 90 107 116 137 
6 7 5 5 6 8 10 12 I.~. ..!.?.... 20 21 21 22 26 27 --- .. 

103 ' 117t130 
-

98 92 74 62 70 65 66 141 159 151 160 180 203 
203 370 451 366 372 426 504!514 541 549 646 557 544 582 

44 50 52 67 75 70 66 67 73i 71 66 83 81 73 73 77 
328 350 285 167 163 190 221 321 ' 289 ! 289 301 272 357 445 512 473 --120 142 149 180 231 252 252 279 313;354 391 405 496 523 591 662 

42 52 65 93 111 138 169 190 I 174 215 229 243 250 305 403 424 

319 313 361 401 447 477 528 544 616 715 639 547 572 608 689 705 
4.4 7.9 8.7 3.4 6.1 6.6 8.7 7.6 7.8 8.9 12.9 17.1 12.l - 8 9 

20 22 22 22 22 25 26 27 28! 26 24 26 29 29 32 30 
( 9) 2 2 2 3 4 4 4 ( 5) 5 8 

26 19 19 19 24 24 44 40 39 53 59 47 43 44 55 52 
24 25 29 25 34 34 31 32 31 35 34 2~ 27 28 40 45 

9 11 11 8 5 4 6 5 4 5 4 4 7 15 15 26 
7 5 6 7 7 7 6 6 7 7 5 6 7 7 7 11 

15 18 17 14· 16 21 14 9 9 10 17 17 
-· .... 

33 42 26 24 18 5 
26 34 90 75 79 69 49 63 49 42 2 22 20 23 - . -
15 22 24 26 29 34 39 47 53 49 44 54 64 68 73 78 

186 208 337 375 420 474 450 465 484 397 545 798 644 726 490 310 . 
85 100 122 56 46 63 70 114 147 240 155 100 113 175 182 315 

• 
it: k 

80 81 82 83 84 

13& 133 130 144 161 
36 44 49 54 52 

227 237 316 302 336 
587 682 915 1,352 1,374 

BO 72 75 85 64 
643 650 918 604 563 
752 684 590 584 561 
345 321 313 442 456 

704 659 584 591 587 
10 10 13 13 12 
30 33 31 39 39 
10 10 11 12 14 
55 49 57 59 60 
65 57 54 47 43 

18 19 
8 7 6 8 8 

26 11 13 . 15 

80 80 107 105 117 

458 458 848 723 
341 480 563 447 

Source: CEMBUREAU 
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111.3 Marketing of Cement 

111.3.1 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: kvat/ton) 
Ex-

Depot Ex-Factory On-Barge On-Truck Warehouse 

F.angoon 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-of f icial 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 

basis of ex-warehouse sales. 
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III.3.2 Cement distribution 

From the Thayet plant, the produced cement is trans

ported in SO kg-bags by barges to depots in Myede, 
P.iandalay 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) 

~· 1983-84 1984-85 1985-86 1986-87 
Depot 

Rangoon 60.733 66.841 38.276 9.700 

I % 33 37 26 9 

Mandalay 56.656 56.399 63.089 53.860 

I % 31 32 43 47 

Myede 66.720 54.411 44.865 50.329 

I % 36 31 :n 44 

Total 184.109 177,651 146.230 113.889 

I ' 100 100 100 
Scurce: Data from Thayet plant 

According to 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 Project 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 example of retail selling price in 

Mandalay, Magwe and Sagaing Division. 

Table 3-14 Retail Selling Price 

Cities Retail Selling Price 

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.} 698.00 

Source: UNIDO, Rangoon 

On the other hand, a~cording 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 estimate for calcul~tion 
of profitability for this study, because of a possible 
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III.4 

future escalation in the average selling and distribu

tion cost. 

Production Progra11U11e and Sales Forecast 

For study of production programme and sales forecast 
for the new production line, the following have been 

tak~n into consideration. 

Construction period: 

Start of operation 

2 years 

1991 

III.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 111.3 {Marketing of Cement), 

the selling price of cement is regulated by the 

government on a depotwise basis. 
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Therefore, taking into cc~sideration 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 

(%) (Kvat/t) 

Rangoon 10 509.00 

Mandalay 50 516.00 

Myede 40 458.30 

Weighted 
average - 492.22 

(2) Sales 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 

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 (l03Ks) 23,626 26,580 29,533 
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111.s Plant Capacity 

111.s.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 aaterials, 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 bt~ 

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) In 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 capa~ity is set to be 20~ tpd, 
the existing facilities for cement transportation 

are expected to be sufficient. 

(6) In case of 200 tpd capacity, utilities supply 

equipment are also usatle as they are. 

(7) As discussed in Chapter VI, the wet process kiln 
is most d~sirable fro• technical and econ<>11ical 
viewpoints, because the No.2 and No.3 kilns are of 

the saae process, i.e. wet process. 

The nominal plant cdpacity has been finally 
deter•ined to be 200 tpd, considering the above 

mentioned conditions. 

III.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 
an<l/or accidental down-time, mainly due to kiln brick 
maintenance and accident. Moreover, since there are 
various types of machinery and equ~pment 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 supply 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 

~ No.l No.2 No.3 Total 

Nominal capacity 60,000 120,000 120,000 300,000 
(t/v) 

* * 
Normal capacity 60,000 60,000 60,000 180,000 

(t/v) 

Working day 300 300 300 -
(davs/v) 

Note 1) The reason why the figurea 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) 

Crushei.· 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 IV MATEPIALS AND INPUTS 

IV.l Qualitative Specification and Supply of Raw Materials 

IV.1.1 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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H 
<: 
I 

w 

Month L.O. I 

Jan. 37.80 

Feb. 39.42 

Kar. 39.22 

Apr. 36.02 

Kay 39.17 

Jun. 40.92 

Jul. 42.94 

Aug. 40.24 

Sep. 42.04 

Oct. 41.85 

Nov. 42.11 

Dec. 39.96 

Ave. 41.15 

Max. 4:...94 

Kin 36.02 

a 1.90 

Source: CIC 

• 

Si02 

8.02 

7.08 

7.03 

13.88 

6.56 

3.62 

1.50 

5.96 

1.09 

1.88 

2.38 

4.70 

-
5.31 

13.88 

1.09 

3.47 

• 
Table 4-1 Chemical Analysis of Limestone in 198S 

Al 2o3 
Fe2o3 

cao MgO so
3 

3.30 1.22 47.90 1.28 0.20 

, ~ 60 0.86 49.10 0.97 0.22 

1. 57 o. 74 49.82 o. 77 0.24 

1. 76 0.66 4S.80 0.94 0.23 

2.06 1.13 48.85 1.12 0.20 

1.42 0.54 S2.30 n.1s 0.20 

0.40 0.36 S3.80 0.42 0.09 

1.34 1.10 50.20 0 • .59 0.18 

0.28 0.32 54.10 0.44 0.21 

0.86 0.22 53.00 0.64 0.31 

0.14 0.78 52.70 1.06 0.26 

1.04 0.58 51.60 o. 71 0.24 

1. 31 1), 71 50.76 0.81 0.22 

3.30 1.22 54.10 1.28 0.31 

0.40 0.22 45.80 0.42 0.09 

0.81 0.31 2.32 0.26 o.os 

• 
. .. - ·-

Total 

99.32 

99.26 

99,49 

99.29 

99.09 
. 

99.76 

99 • .51 

99.61 

98.48 

98.76 

99.43 

98.83 

99.27 

-
-
-

Moisture 

1. SS 

1.12 

o. 79 

1.19 

0.6S 

2.39 

4.14 

4.64 

4.22 

2.32 

1.60 

1.03 

2.14 

4.64 

0.6S 

1. 37 

ct -ct = ... -In 
ii ... ... -ii In ... -m 

" --"' Cl 
!:; 
ii 
en 

" ,. 
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!1:11 



ONIDA Ell,llEEllll' HD CllSULTlllC Cl .• LTD. 

IV. l. 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 tabl~, quality variation is rather 
high. In 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 sit~. 
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 Si02 content 

which is the main component. 
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H 
<: 
I 

U1 

Hon th L.O.I 

Jan. 25. 71 

Feb. 21.88 

Har. 23. ll 

Apr. 21.97 

Hay 20.38 

Jun. 26.48 

Jul. 23.10 

Aug. 22.38 

Sep. 25.50 

Oct. 24. 71 

Nov. 24.24 

Dec. 32.03 

Ave. 24.30 

Max. 32.03 

Hin 20.38 

a 2.91 

Source: CIC 

e 

Si02 

30.38 

34.86 

32.24 

33.00 

36.84 

25.04 

34.27 

30.vO 

18.18 

25.54 

36.20 I 
19.36 

29.65 

36.84 

18.18 

6.03 

• 
Table 4-2 Chemical Analysis of Marl in 1985 

Al2o3 Fe2o3 Cao MgO 

9.11 2. 73 30.40 1. 32 

11.35 3.29 26.80 1. 52 

13.60 2.61 26.97 0.84 

11.04 4.00 27.80 1. 27 

10.49 5.87 24.30 1. 51 

11.85 2.23 32.20 1.14 

10.94 3.64 25.80 1.17 

15.20 4.96 25.40 0.98 

8.42 2.86 41.70 2.01 

8.32 3.04 36.10 l. 51 

8.36 2.58 25.60 2.00 

3.52 4. 1 t, 34.20 1. 35 

10.29 3.50 30.19 1. 39 

15.20 5.87 41.70 2.01 

3.52 2.23 24.30 0.84 

2.83 1.04 5.09 0.34 

• 
.. •9 - • ·-

so3 
Total 

0.14 99.79 

0.14 99.84 

0.18 99,55 

0.38 99.46 

0.53 99.92 

0.97 99.91 

0.42 99.34 

0.40 99.32 

0.46 99.13 

0.36 99.58 

o. 32 99.80 

0.20 99.82 

0.38 99.63 

0.97 -
0.14 -
0.22 -

.. - -

Moisture 

3. 12 

3.20 

3.96 

2 .10 

2.21 

8.97 

9.22 

9.51 

8.26 

5.59 

3.75 

2.24 

5.18 

9.51 

2.10 

2.85 

---= ... = ii ... ... -l::i .,, .. --" --~ -!:; 
ii .,, 
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I Month I L.0.1 5i02 
I 

I I 
I Jan. I 2.11 73.18 
I 

I I 
Feb. 6.00 64.61 

Ma!". 
l 
i 0.83 83.16 

l I i Apr. 1. 51 82.11 
t 

I May 1.89 77. 56 

Jun. 2.98 79.2(\ 

I Jul. 3.00 73.84 I 
1-1 
<: 

I Auf.. 2.98 79.52 

I 
0\ 

Sep. 3.23 78.134 

Oct. 3.05 PO. 54 
l I I Nov. 2.69 71. 76• 

Dec. l. 54 84.22 

Ave. 2.65 77.43 

Hax. 6.00 84.22 

Min 0.83 64.61 

0 1.25 5.34 

Source: CIC 

e 

Table 4-3 Chemical Analysis of Siliceous Ha~erial in 1985 
{River Sand) 

Al 2o3 Fe2o3 Cao MgO so3 

16.21 3.87 2.::~ 1. 39 0.05 

19.31 5. 71 1.80 2.20 0.15 

6.55 5.75 1.90 o. 70 0.05 

6.60 5.85 2.20 0.90 0.20 

12. 39 4.65 2.40 0.00 0.00 

9.64 2.20 4.20 o. 78 0.10 

13.88 3.72 4.50 0.85 0.12 

9.64 2.20 4.20 0.78 0.20 

7.94 3.30 4.10 1.16 0.39 

7 .9"6 3.04 3.80 1.01 0.35 

14. 31 5.25 3.20 1. 42 0.36 

8.20 1.44 3.30 1.03 0.14 

11.05 3.91 3.18 1.09 0.18 

19.31 5.85 4.50 2.20 0.39 

6.55 l.44 1.80 o. 70 0.08 

3.94 . 1.47 0.94 0.40 0.12 

e 

. - -

Total 

99.93 

99, 77 

98.94 

99,37 

99,73 

99.10 

99.91 

99.52 

98.96 

99.76 

98.99 

99.87 

99.50 

-
-
-

e 

Moisture 

0.30 

0.38 

0.13 

0.20 

0.10 

0.32 

0.35 

0.40 

0.52 

0.10 

0.86 

0.41 

0.34 

0.86 

0.10 

0.19 

) 
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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 oper.ation standard document that specifies 

Fe2o3 content not less than 75%. 
Daily average chemical analysis data of the actually 

received iron ore are shown in Tahle 4-4, which indi

cates high quality variation in Fe2o3 content. 

IV-7 



ONIDA El"llE[lllC AllD CHSULTllC Cl., LTD. 

Fig. 4-2 Locality map of ~aw material occurrences 
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1-1 
<: 
I 

'° 

Ho nth L.O.I 

Jan. 10.19 

Feb. 12.56 

Mar. 6.73 

Apr. 8.00 

Hay 3.24 

Jun. ?.54 

Jul. 5. 71 

Aug. 3.90 

Sep. 10.16 

Oct. 9.23 

Nov. 7.52 

Dec. 8.00 

Ave. 8.15 

Hax. 12.56 

L :· 3.90 

2.15 

Source: CIC 

-
Si02 

14.58 

24.64 

4.90 

18.00 

38.64 

12.86 

4.46 

4.36 

4. 74 

11.38 

6.09 

23.28 

13. 99 

38.64 

4.36 

10.19 

e 

Table 4-4 Chemical Analysis of Ferrous Material in 1985 
(Iron Ore) 

Al 2o3 Fe2o3 Cao MgO so3 

7.67 64.13 2.20 0.78 0.10 

17.00 41.20 2.00 1.88 o.io 

6.45 "!7. 79 2.30 1.42 Nil 

10.50 60.74 1.80 0.68 0.10 

12.97 36.43 1.40 0.78 0.14 

8.36 68.32 1.40 0.54 0.00 

1.00 84.00 1.00 0.56 O.l'4 

8.18 82.00 1.00 0.30 Ni. l 

7.08 75.76 1.20 0.00 Nil 

7.96 65.60 3.60 l. 75 0.33 

5.24 78.08 1.90 0.46 0.16 

9.16 57.60 1.20 0.68 0.13 

8.46 65.97 1. 75 0.89 0.11 

17.00 84.00 3.oo 1. 88 -
1.00 36.43 1.000 0.30 -
3.77 14.59 0.71 0.49 -

• 

. -

Total 

99.65 

99.48 

99,59 

99.86 

99.60 

99.10 

96.77 

99.74 

99.74 

99.85 

99.95 

99.97 

99.32 

-
-
-

Ho~1ture 

l. 39 

l.Oi 

l. 21 

1.09 

l. 62 

7.58 

6.81 

6.95 

7.00 

1. 43 

1.44 

1.01 

3.22 

7.58 

1.01 

2.75 
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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 .2H2o 
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. 
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e 

~on th ·Combined water 

Jan. 21.66 

Feb. 21.40 

Har. 21.32 

Apr. 22.54 

Hay 21.14 

Jun. 22.70 

Jul. 23.49 

Aug. 19.13 

Sep. 19.61 

Oct. 21.96 

Nov. 20.04 

Dec. 22.20 

Ave. 21.43 

Source: CIC 

e 

Table 4-5 Chemical Analysis of Gypsum in 1985 

lnsol. + Si02 Al 2o3 Fe2o3 Cao so3 

7.46 2.78 0.82 30.80 36.09 

9.20 1. 33 0.51 30.50 35.92 

6.55 1.02 0.34 30.60 39.04 

9.01 0.81 0.69 30.50 34.60 

7.81 0.31 0.37 29.60 40.07 

11.24 0.55 0.81 29.80 34 30 

14.58 0.40 0.80 27.40 31. 71 

10. 77 0.40 0.58 25.30 43.19 

20.60 2.74 1. 58 27.40 26.35 

9.90 o.0s 0.67 31.30 34.21 

9.12 0.49 0.51 30.80 37. 38 

14.48 0.20 0.36 21.30 40.03 

10.89 1.00 0.67 28.78 36.07 

• 

(Uni '% 
Total 

99.61 

98.86 

98.87 

98.15 

99.36 

99.40 

98.38 

99.37 

98.18 

98.89 

98.34 

98.57 

98.84 I 

drv basis) 
Moisture 

1. 39 

1.07 

0.41 

0.42 

0.98 

5.70 

5.31 

4. 7,1 

2.89 

1.44 

1. 37 

1.04 

2.23 
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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 40±2% 

• Fineness (Residue on 90µ): 10±2% 

caco3 (titration) 
Viscosity (FLS-rings) 
Hydraulic modulus (HM) 

Silica modulus (SM) 

Iron modulus (IM) 

76.0±0.2% 
6.0±2.0 cm 

2.05±0.05 
2.4±0.2 

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 (H~) 2.13 

Silica modulus (SM) 
Iron modulus (IM) 

2.41 
: 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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Hon th L.O.I 

Jan. 35.06 

Feb. 34.97 

Har. 34.95 

Apr. 34.84 

Hay 35.11 

Jun. 34.02 

Jul. 34.17 

Aug. 34.13 

Sep. 34.41 

Oct. 35.09 

Nov. 34.80 

Dec. 34.90 

Ave. 34.71 

Source: CIC 

• 

Si02 

14.21 

14.76 

14.41 

14.31 

14 68 

13.53 

13.21 

14.45 

14.74 

14.10 

14.48 

14.00 

14.24 

• 

Table 4-6 Chemical Analysis of Slurry in 1985 

Al 2o3 Fe2o3 Cao MgO so3 

3.94 2 .13 42.65 - -
3.f6 1. 78 42.66 - -
4.05 1. 66 42.79 - -
4.07 2.03 42.68 - -
4.19 1. 69 42.84 1.15 0.35 

4.37 l. 95 43.58 l. 79 0.32 

4.35 2.02 43.73 1.58 0.24 

3.32 1. 41 43.47 l. 51 0.37 

3.42 1. 91 42.90 - -
3.51 2.08 42.53 - -
4.07 2.30 42.63 - -
4.35 2.32 42.59 - -
3.96 1.94 42.92 - -

• 

.. -··- - .. .. --- -·· 
Total Fineness 

(90u) 

97.58 10.8 

98.03 10.9 

97.85 11. s 
97.92 10.7 

99.99 10.6 

99.55 10.4 

99.29 10. 2 

98.69 10.5 

98.39 10.6 

97.30 10.9 

98.27 10.6 . 
98.15 10.6 

97.76 10.7 

-

Hohture J 
(%) .. 

40.o 

41. 2 

41.0 

41.0 

41.0 

41. 2 

41.4 

41. 3 

40.4 

40.7 

40.8 

41.0 

41.0 
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IV.2.2 Clinker 

The quality of clinker is governed oy the quality 

variation of the slurry and the burning condition 
inside the kiln. Clinker to be produced is specified 

as follows: 

Litre weight 

Free cao 
Color of clinker 

1.25 - 1.35 
less than 1.0% 
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 sp~re parts. 
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Table 4-7 Chemical Analysis of Clinker 

Si02 \%) Al
2
o

3 
(%) Fe2o3 (%) cao (%) *2 HM SH IM 

Kiln 
- - - -

No.2 

1982 21.93 

1983 21. 77 

1984 22.12 

1985 21.87 

1986 21.68 

Average I 2! . 87 

Source: CIC 

Kiln Kiln 
No.3 No.2 

2i. n 6.17 

21.72 6.31 

•1 
22.08 3.15 

21.84 5.11 

21.56 5.75 

21.79 5.43 

Note: *l 
*2 
*3 

Kiln Kiln Kiln Kilh Kiln Kiln Kiln Kiln 
No.3 No.2 No.3 No.2 No.3 No.2 No.3 No.2 

6.19 3.32 3.42 65.20 65.16 2.08 2.08 2.31 

6.23 3.41 3.44 65.79 65.93 2.09 2.10 2.24 

6.32 2.87 3.09 65.52 65.45 2.32 2.08 3.67 

--
5.79 J.Hi 3.10 65.57 65.39 2.13 2.13 2.44 

5.80 3.31 3.39 65.90 65.6C 2.14 2.13 2.39 

6.07 3.22 3.29 65.60 65.51 - - -
The figure seems to be made by a clerical error. 
HM is increasing year by year. 

Kiln Kiln Kiln 
No.3 No.2 No.3 

2.26 1.86 l. 81 

2.25 1.85 1.81 

2.35 1.10 2.05 

2.46 1. 81 1.87 

2.35 1. 74 l. 71 

- - -

Measuring meth~d in the laboratory seems to have chan1ed since 1986. 

Free Cao (%) 

Kiln Kiln 
No.2 No.3 

- 0.01 

0.09 0.04 

0.01 0.04 

0.09 0.05 

1*3 *3 
0.59 0.37 

- -

--! 
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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 rleviation 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 clea~ly 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. 
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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 (cm2/gr) 2,250 2:800 3,200 

. Residue on 90µ - 8 12 
(%) 

Chemical composition 

. Lime saturation factor 0.66 1.02 0.90 o. 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 

Com~ressive strength 

. 3 days (lb/in2 ) 2,200 2,200 

. 7 days (lb/in2 > 3,400 3,400 

. 28 days (lb/in2
> - -

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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Specific 
Hon th Surface 

2 (cm /2) 

Jan. 2,801 

Feb. 2,801 

Har. 2, 719 

Apr. 2, 774 

Hay 2,801 

Ju, .• 2,719 

Jul. 2,902 

Aug. 2,824 

Sep. 2,801 

Oct. 2,824 

Nov. 2,852 

Dec. 2,902 

Ave. 2,810 

Max. 2,902 

Hin 2,719 

0 56 
Source: CIC 

Lechate-
lier 

Expansion 
( 11111) 

1 

0 

0 

2 

1 

2 

0 

0.5 

0.5 

1 

0 

1 

0.75 

-

-
-

e 

Table 4-9 Physical Properties of Cement 
(As of 1985) 

Vicat (min.) 2 Compressive Strength (lb/in ) 

Initial Final J days 7 days 28 days 
settinR settinR 

180 230 3,612 4,363 -
170 230 3,757 4,624 -
165 215 3,902 4,335 -
160 210 3,466 4,478 -
160 210 3,035 4,046 -
165 210 3,033 3,757 -
160 210 3,612 4,335 -
160 210 3,612 4,479 -
160 210 3,179 4, 191 -
155 205 3,468 4, 191 -
155 205 3,179 4,046 -
165 205 3,251 4,841 -
163 213 3,426 4,307 -
180 ;:30 3,902 4,841 -
155 205 3,035 3,757 -

7 8 274 276 -

e 

... ~ --- - i ·-
Lime 

Saturation K.M 
Factor 

0.92 2.04 

0.94 2 .13 

0.90 2.11 

0.92 2.14 

0.87 2.00 

0.90 2.10 

0.91 2.09 

0.91 2.14 

0.92 2.08 

0.92 2.12 

0.93 2.11 

0.90 2.09 

0.91 2.09 

0.94 2.14 

0.87 2.00 

0.02 0.04 

e 

d 

S.M 

2.03 

2.10 

2.33 

2.45 

2.26 

2.32 

2 .17 

2.50 

2.39 

2.30 

2.08 

2.27 

2.27 

2.50 

2.03 

0.14 
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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 115 gas well, about 3,000 ft deep and ap
proximately 1,000 lb./in2 of pressure, and 116 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 ~escribed 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 
q~ality of water by preventing rust and contamination 

in co~ling 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 foe 
emergency U$e at present because of the lack of spare 

parts. 
Since the electric power demand is estimated to be 
nearly ~he same even after completion of this project, 
the present capacity and volt~ge of power supply are 
considered sufficient for the project. However, as 
shown in Table 4-10, frequency of power failure in
clud.i.ng 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 Dur~tion 

Month Frequency Cumulative Duration 
(b) ·-

1986 October 4 13:35 
November 5 00:07 
December 5 00:08 

1987 January 3 01:59 
February 2 00:04 
March 10 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 Paoer 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 exp~rience 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 dayo, 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 
(Drv tit-cement) (Wet tonnes) 

Limestone 1.2097 75,200 

Marl (Clay) 0.3722 23,800 

Silica 0.0635 3,800 

Iron ore 0.0156 980 

Total 1.6612 -

Gypsum 0.060 3,700 

Source: CIC 

IV.4.2 Utilities 

I 

In this report, the same figures as the average unit 
consumptions of fire brick, grindinn ~edia, luoricant 
oil, paper bag and electric power Juring last 3 years 
\1984-1986) 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 ten cement) (ton per vear) 

Fire brick 2.838 kg 170.3 

Gri1 ding ball 1.095 kg 65.7 

Mil..l 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 bags 
' 

Electric power 125 kWh 7.S MWh 
' 

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: 103kcal/t-cement) 

~ 1984 1985 1986 Average I 
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 
can 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 103kcal 
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 
io3kcal per tonne of cement, which is approximately 
equal to a mean value of the minimum average f igl•re of 

Table 4-13 and thP. achievable figure from the technical 
viewpoint und~r the good management condition. 

IV-23 



11111 EICllEHllC AID CllSILTllC Cl.. LTD. 

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 u~it pric6 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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Energy 

e e 

Component 

Limas tone 

Harl (Clay) 

Silica 

Iron o~e 

Gypsum 

Fire brick 

Grinding 1'All 

Hill liner 

Lubricating oil 

Diuel oil 

Paper bag 

F.lectric power 

Natural gas 

Table 4-15 Estimate of Variable Production Cost 
(Materials and Inputs) 

Unit Price Unit Cost 
Quantity (Ks/t) (11.s/t-cement) 

Foreign ' Local Foreign Local 
(t/vear) 

75,200 - 13. 23 - 16.58 

23,800 - 13.23 - 5.24 

3,800 - (negligi- - 0 
ble) 

980 - 268.0 - 4.38 

3, 700 - 328. 73 - 20.44 

170.3 10, 100 1,900 28.66 5.39 

65.7 3,787 3,257 4.15 3.57 

12.9 13,800 6,350 2.97 1. 37 

55.74 (kl) - 5.24 Ks/l - 4.87 

522 (kl) - 0.55 - 4.79 
(Ka/ l) 

1.290 - 4.14 - 89.01 
(mil. bags) (Ks/bag) 
7.5 (HWh) - 0.20 - 25.00 

(Ks/kWh) 

39.24 3 - 2. lfl - 13. 73 
(mil. ft ) (Ks/l03ft 3) 

I 

T o t a l 

• 

Annual Cost 1 (10 Ks/Year) 
Foreign Local Total 

- 995 995 

- 314 314 

- 0 0 

- 263 263 

- 1,226 1,226 

1,720 323 2,043 

249 214 463 

178 82 2C.O 

- 292 292 

- 287 287 

- 5,341 S,341 

- 1,500 1,500 

- 824 824 

2, 147 11, 66 l 13,808 
I 
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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 cf 
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.l 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 available 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 to be easy. 

(8) The management system necessary for operation of a 
cement plant is not required to be newly estab-

1 ished, 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 Site 

The site has alre~dy decided to be the place for the 
existing production line 1. Besides reasons mentioned 
above in Section V.l, this selection also 3eems 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. 

,l) Material handling facilities such as raw meal and 
-

clinker trar.sportation 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 coets for land acquisition and preparation are re-

quired in the project. 

V.3 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 ~n independent 

republic in Southeast Asia, having an area of over 
678,000 square kilometers. Of the total area 57% 
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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 lOnN 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 Tow~ship is located in 

the Magwe Division. 

(2) 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 Tenasseri• and Arakan 
coasts it exceeds 5,000 nan. The central region is 
not only away from the sea but also in the rainy 
shadow of the Arakan Yoma, and rainfall gradually 
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 ccncen
trates in the rainy season with some yearly 
fluctuations, and a ~ery few appreciable 
rainfall is observed in the summer and 
winter seasons. The maximum annual rainfall 

of. 1,494.7 mm was record~d 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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in the winter season it becomes rather lower 
with the daily minimum temperature of S°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 hcmidity 
ranges from 87\ to 100\ throughout the year. 

(c) Wind direction and velocity 

The maximum wind velocity recorded in 1983 
~as 60 miles per hour, and wind direction is 
generally southwest in the monsoon season and 

northeast in winter respectively. 

(d) River discharge 

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

respectively. 

(e) 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. 

V-7 



< 
I 

Q) 

Average llOnthly rainfall in mm 

Maxi•um llOnthly rainfall in mm 

Hiniaum monthly rainfall in mm 

Maxi•um daily rainfall 
wit~1in llOnth in Ill 

- - - - -

Average number of rainy days 

Average nwaber of days with 
more than .... rainfall 

Average number of days with 
more than 10 ""' rainfall 

Maxi.um number of rainy days 

MaxillWI number of days with 
more than l Ill rainfall 

Maximum number of days with 
more than 10 ""' rainfall 

Source: CIC 

e 

Table 5-1 Rainfall (Daily Record• from 1965 to 1983) 

Jan. Feb. Har. Apr. Hay Jun. Jul. Aus. 

2.6 0.7 1.3 12. 9 118.6 186.6 173.1 176.4 

34.3 7.6 24.1 54.6 396.0 281.2 285.8 232.4 

0 0 0 0 3.0 90.4 81. 3 130.8 

31.8 7.b 24.1 23. l 150.9 120.1 55. l 69.8 

0.3 0.3 0.3 1.8 9.2 17.8 19.6 21. 5 

0.3 0.2 0.1 1. 5 8.1 15.9 17.5 18.4 

O."l 0 0.1 0.6 3.3 5,7 5.8 5.9 

2 2 3 6 17 24 28 8 

2 1 1 5 16 21 26 24 

l 0 1 2 8 9 9 8 

e 

I 

~.p. Oct. Nov. Dec. I 
E 

140.5 109.6 37.6 3.3 

307.8 220.2 148.1 27.9 I 
43.9 24.4 0 0 p 

~ 
113.5 82.6 41.2 19.0 

13.9 9.0 4.0 0.8 

11. 6 8.2 3.8 0.6 

4.6 3.2 1. 6 0.1 

22 17 11 4 

22 14 10 4 

9 7 6 1 
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Table 5-2 Yearly Rainfall 
(Based on Daily Records from 1965 to 1983) 

Average annual rainfall in - 953.4 

Recorded maxi•u• annual rainfall in - 1,494.7 

Recorded minimum annual rainfall in - 69.8 

Recorded maximwa monthly rainfall in - 396 

Recorded maximum daily rainfall in ma 150.9 

Average nUlllber of rainy days per year 98.J. 

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

Average number of days per year with 
more than 10 mm rainfall 31.l 

R-:?corded maximwa number of rainy days per year 127 

Recorded minimum number of rainy days per year 74 

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

Recorded minimum number of days with more than 
1 mm rainfall 10 

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/Sh 130 

Period within two 2/8-hours rainfalls in h 48 
(at least) 

Source: ere 
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Tabl• 5-3 Temperature and Humidity (1983) 

.Jan. Feb. Har • Apr. Hay Jun. Jul. 

Haxiaum humidity (l) 95 91 96 87 95 96 100 

MinillWI humidity (l) 38 lB 23 20 27 44 50 

~ ~er•&• humidity (U 59 43 38 43 56 80 84 
~ 

0 
Daily aver•&• maximum temper-

ature c•c> 33.1 37.2 37.6 41.3 38.3 37.4 35.6 

Daily averace minimum temper-
ature c•c> 5.'l 7.9 10.2 19.3 22.8 21. l 22.e 

Daily aver•&• mean c•c> 20.8 20.6 27.8 32.8 32.8 34.7 28.3 

Source: CIC 

e e 

Aua. Sep. Oct. 

100 96 97 

60 42 47 

84 82 77 

36.8 37.2 36.0 

22.a 20 16 

28.3 29.2 25.6 

e 

Nov. Dec. 

95 95 

46 48 

39 58 

3.!i.6 33.9 

7,9 5.6 

23.9 19.3 
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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 indicatin~ 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 

The education system of Burma is basically divided 

into three courses as follows: 

- Primary education 

- Secondary education 

- University and 
college education 

from 5 years to 10 years 

age 
from 11 years to 16 
years age, inclusive of 
high school education 
from 4 years to 7 years 

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. 

(3) Manpow~r 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 presen~ 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) Industry 

Major industries of the project area are cement 
and agricult~re. There exists some appreciable 

fishery and forest activities observed in the 

project area. Many small stores line the shop
ping dis~rict of Thayetmyo town, and small-scale 

commerce is actively practiced in the town. 

(5) 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. 

(6) Water supply 

Since the Thayet cement plant is located along the 
Irrawaddy river, water for drinking and industrial 

us~s 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. Waler analysis 
data obtained in the site is shown in the follow

ing table. 
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Table 5-5 Water Quality 

(Unit: ppm) 

Quai.ity 

Total hardness (as CaC03 ) 48.0 

Carbonate hardness c~s CaC03 ) 43.0 

Non-carbonate hardness (as caco3 > 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 

Source: CIC 

(7) Fuei 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 t~ 
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/cm2. 
The average figures of composition of the gas are 
given in the following table. 
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Table 5-6 Property of Fuel Gas 

(Urait· \) . 
Component Average figure 

Methane 96.4 - 98.8 

Ethane 0 - 0.93 

Propane 0 - 0.98 

I so-butane 0 - 0.97 

Normal butane 0 - 0.54 

Pentane 0 - 0.10 

Calorific value 8,120 kcal/m3 

Source: CIC 

(8) 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 ~iant
owned car-ferry between Myede and Thayetmyo. 
Traffic of the road is not heavy at present except 
in Rangoon, indicating considerable 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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Another possible way to access the ~hayetmyo Town
ship is by train from Rangoon to Prome, from where 
to Myede oy car. The principal distances are as 
follows: 
- Railway 
- Road 

- Rive.~ 

Rangoon - Prome 
Rangoon - Prome 
Rangoon - Myede 
Rangoon - ~hayetmyo 

Thayetmyo - Mandalay 

(9) Medical facilities and others 

260 km 
287 km 

355 km 

488 km 
474 km 

There is one general hospital and one disper.sary 
respectively in the Thayetmyo Township. As for 
communication facilities, more than 50 sets of 
telephone and one telegram line ~re 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. 

V.4 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 st:ould increase the 
employment opportunity. It has, however, a few 
employment opportuni .y in comparison with such 
project as to set up a new cement plant, since the 
project includes or.ly the scope to set up a new 
kiln by using as much as possible equipment of the 
existing plant. The cirect 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) 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 ~ector 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. 

(3) Contribution to regional economy 

When the project becomes operational, the in
creased output of the existing plar.t may con
tribute to the regional economy by increasing the 
business opportunities for materials supply sec

tors and the transportation sector. No gre~t 
impact v1l the regional population and improvement 

of infrastructure may be expected, because the 

increased output of product is not so large. 
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CHAPTER VI PROJECT ENGINEERING 

VI.l Project Layouts 

The bas:c principle of this project conceived by CIC is 
to set-up a mini-cement plant unit by installing a r.ew 
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 t~ch-
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 capa~ity 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 rep~ir 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.l 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 burner platform are to be used 
with minor modifications. 
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- A new dust collector of cyclone type for the No.l 

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 minor 

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.I, in this project the 
new 200 tpd gas-fired wet process rotary kiln is to be 
iPstalled 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.I 
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 general, the cement manufacturing process is divided 
into two types of the dry process and the wet process, 
both of which are subdivided into ~everal 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 

(fl 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
ment ioned 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 fa~tor 

(a) Properties of raw materials 

(b) Kind of fuel 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 pceheater 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 SP 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. Therefoce, 
even if the fuel conswnption, maintenance cost, etc. 
decrease sharply after conversion to SP kiln system, 
it can be said that the conversion will be at no com

mercial prof it. 

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 ~nd 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 maint~nance 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 maxi•u• commercial 
prof it 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 •uch 

as possible as stLted in Chapter VI.l. 

As an alternative plan, semi-dry suspension preheater 

type kiln process, which is considered the second re
comaendable plan fro• 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 bottle~eck 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 approximately 
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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. 

~he deposits of the present limestone and marl are 
sufficient both in quantity and quality posing no 

proble..15 for this project. 
The capacity of the quarry equipment is also 

adequatP- for the project. 

Judging from the present conditions of the quarry 

and its equipment as abovementioned, no 
renovation, modif i- cation and additional 
installation of the equipment and facilities is 

required in this project. 

(2) Ropeway 

The limestone and marl are transported to the 
cement plant by 3,637 m long ropeway ~hich 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 ir. 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. 

(3) Material storage hall 

The storage hall has the respective capacities of 

lS,000 t for raw m~terials and 10,000 t for 
clinker and gypsua. 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 supe1vision 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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Raw mill 

No.lb 

No.2 

No.3 

Total 

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 

t/h-dry 170 mesh t/h-dry 170 mesh 
basis Residue basis Residue 

16 - 9 10±2, 

32 7, 19 10±2, 

32 7, 22 10±2, 

80 - 50 -

Source: CIC 

The total actual capacity of three raw mills is 50 
t/h i.e. 1,200 tpd. The required quantity of 
slurry for clinker production of 600 tpd is about 
1,000 tpd on dry basis, which shows that there is 
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 N0.2 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 space 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 fi~ld 

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 pre£ent 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. 

- Several cracks are observed on the No.3 kiln 

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

deformed grate frames. 
The clinker spill~ge 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 fellowing works will be carried out in this 

project: 

- Complete replacement 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.l 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. 
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- A new gas burner for the No.l kiln will provided 
together with a gas treatment unit consisting of 
p.ressure 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. 

(6) 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 gypsum 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 ~e stopped frequently 
due to rise in cement temperature at the outlet of 

mill, troubles of overhead cranes and =onveyors, 

electrical and power failt~&.t, oerects of mill 
shell, etc. as stated in the attached Annex III, 
so the actual margin in the capacity of cement 

mills seems a little. 

The main problems in the cement grinding depart

ment were pointed out as follows: 

- Tt.e 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 bag filter for the No.3 mill has not been 

operated completely, and air flow rate to be 
introduced into the mill and air separator is 

abnormally small. 

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

out in this project; 

- Hodif ication of conveyors having troubles such 

as jamming 

- Renovation of bag filters 

- Study 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. 

(7) 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 opera~ed 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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- 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. 

- R~novation of conveyor, bag filters, etc. will 
be performed as far as possible and essential 

parts to the work will be supplied. 

(8) 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 N~.l kiln will 

be carried out in this project. 

(9) 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.l General 

As mentioned in Chapter VI. 2, the r.ew 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 e~isting 

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 specif iations 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 

Dimension Diameter inside shell 2,400 mm 

Length between f ranges 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/d 

Dimension Diameter inside shell 2,600 mm 

Length 76,600 mm 

Inclination: 3.99/100 (tan 9) 
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5 

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 
SS41 Materials : Shell 

Refractories: 

Tire Cr-Mo Cast Steel 

Roller SFCM 70R 

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 

AccessoLies: Feed end smoke chamber, burner 
tunnel with a cooling fan, oil 
spray device for girth gear and 

pinion, air seal devices, etc. 

Planetary Cooler 1 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 cru3her 
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6 

7 

8 

9 

Kiln Burner 

Capacity: 5 t/h 
Motor 11 kW IM 

Chutes, lift~rs, outlet casing 

air seal device, etc. 

1 set 

Type Natural gas burning type 

Capacity 2,000 Nm3/h-natural gas 
Accessories: Gas treatment unit consisting 

Primary Ait Fan 

Type 
Capacity 

Pcessure 

Motor 

Pan Conveyor 

Use 

Type 

Capacity 

Dimension 

Motor 

Dust Collector 

Use 

Type 

Capacity 

Dimension 

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 400 mm 

Length of conveyor: 45,200 mm 

7.5 kW GM 

1 set 

Dedusting from kiln exhaust gas 

Cyclone type dust collector 

1,200 m3/min 

Diameter of cyclone: 2,000 mm 

Nos. of cyclone: 4 
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10 

11 

12 

13 

Screw Conveyor 4 sets 

Use 
Capacity 

Conveying collected dust to kiln 

: 2 t/h 
Dimension : Diameter : 250 .. 

Motor 

Rotary Valve 

use 
Type 
Capacity 
Dimension 

Motor 

Total length: 22,000 .. 

: 1.5 kW GM x 4 sets 

: 

: 

: 

: 

: 

3 sets 

Air seal between screw conveyors 

Air seal type rotary valve 

2 t/h 
Diameter 
0.4 kW GM 

: 250 111111 

Bucket Elevator 1 set 

Use 

Type 
Capacity 
Dimension 

Motor 

: Conveying the collected dust to 

kiln 
Centrifu9al discharge type 

: 2 t/h 
Width 
Height 
1.5 kW GM 

250 mm 
11,000 mm 

Induced Draft Fan (IDF) 1 set 

Use Exhaust gas from kiln 

Type Turbo-fan 

Capacity 1,200 m3/min at 200°c 

Pressure 300 mmAq 

Motor 110 kW DC 
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14 

15 

16 

Packer 1 set 

Type Stationary 4 spouts type packer 

Capacity 45 t/h 
Bag weight gross: SO kg 

Instrument 

System 

Signal 

1 set 

Analogue signal system 

: DC 4 - 20 mA 

Measuring points and principle: 
- temperature S - thermocouple 

1 - pyrometer 

- pressure 3 - transmitter 

s - 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 

Electrical Equipment 1 set 

(1) Operation panel 

Type 
Dimension 

Mounting 

Steel-made, 

Width 

Depth 

Height 

self-standing 

2,000 mm 
61)0 mm 

2,000 mm 
Graphic board, push buttons, 

indicators, recorders, 

annunciators 

(2) Motor starter panel 

Type Steel-made, self-standing 
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(3) 

Dimension Width 

Depth 
Height 

3,000 mm 
450 mm 

2,100 mm 

Mounting Breakers, relays, timers, 
terminal blocks, etc. 

Cable & wire 

Kind \'inyl sheath insulated cable 

& wire 

Size 2 2 - 80 2 mm mm 

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 m3 (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: 

JIS, JEC, JEM (Japan); DIN, VOE (Germany); BS, IEE 
(UK), UF, trrE (France); ANSI, NEMA (USA); and stand-

ards recommended by IEC. 

VI.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 por~ion 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 

- c~mmissioning 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 103 Kyats) 
No. 

Foreign Local Total 

1 1 No.2 Rav Mill Shell 0 0 2,071 1,411 3,482 

2 2 Slurry Pump 0 0 215 144 359 

3 1 Slurry Scooper 0 0 94 63 157 

4 1 Rotary Kiln 0 0 

20, 158 13,679 33,837 
5 1 Planetary Cooler 0 0 

6 1 Kiln Burner 0 0 565 377 942 

7 1 Primary Air Fan 0 0 102 69 171 

8 1 Pan Conveyor 0 0 823 558 1, 381 

q 1 Dust Collector 0 0 

10 4 Screw Conveyor 0 0 

1,212 820 2,032 
11 3 Rotary Valve 0 0 

12 1 Bucket Elevator 0 0 

13 1 Induced Draft Fan 0 0 619 414 1,033 
(IDF) 

- 1 Spare Parts 0 306 0 306 

- Contingency 0 0 2, 190 662 2,852 

T o t a 1 28,355 18, 197 46,552 
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Table 6-3 (2) Estis.ate of Investment Cost (2/2) 

(Auxiliary and Service Equipment) 

Item Q'ty Item description Foreign Local Cost (in 103 Kyats) 
No. 

Foreign Local Total 

14 l Packer 0 0 2t9 180 449 

15 I Instrument 0 0 269 179 448 

16 l Electric Equipment 0 0 767 511 1,278 

- l Water Suppl7 Equip- 0 0 91 61 152 
ment 

- l Laboratory F.quip- 0 0 269 180 449 
ment 

- I Renovation of 0 0 1,615 1,083 2,698 
ExistinR Equipment 

- l Spare Parts 0 165 0 165 

T o t a l 3,445 2, 194 5,639 
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VI.4 Alternative 

VI. 4 .1 General 

For the purpose of finding out another possibility to 
increase the production of the T~ayet cement plant to 
600 tpd, ~n 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 pLo
cesses, the semi-dry process with a 2-stage susp~n

sion preheater was decided to be adopted in the 
alternative. The outline of the alternative i~ 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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Some modification such as adding a cooling 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 
utilized after the same renovation as the basic plan. 

VI.4.2 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\ and will 
become dry raw meal. As the heat source of dryer, the 
exhaust hot gas from the 1st 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 1st-stage 

cyclone (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 m,,. 

The specific production capacity of semi-dry process 

kiln with a 2-stage preheater is expected more than 30 
3 kg/m .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. 

30 kg/m3.h x 838 m3 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 proces~ 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. 
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Item 

Raw 
material 

Utility 

Energy 

• 

Component 

Limestone 

Harl (Clay) 

Silica 

Iron ore 

Gypsum 

Fire brick 

Grinding ball 

Hill liner 

Lubricating oil 

Diesel oil 

Paper bag 

Electric power 

Natural gas 

• 
Table 6-4 Estimate of Variable Production Coit 

(Alternative) 

Unit Price Unit Coit 
Quantity (Ka/t) CKs/t-cementi 

Foreign Local Foreign Local 
(t/vear) 

75,200 - 13. 23 - 16.58 

23,800 - 13. 23 - 5.24 

3,800 - (negligi- - 0 
ble) 

980 - 268.0 - 4.38 

3, 700 - 328.73 - 20.44 

108.0 10, 100 1,900 18.18 3.42 

65.7 3,787 3,257 4.15 3.57 

12.9 13,800 6,350 2.97 1. 37 

55. 74 (It~) - 5. 24 Ks/i. - 4.87 

522 (k1) - 0.55 - 4. 79 
(Ks/1) 

1.290 - 4.14 - ~q.01 

(mi 1. bags) (Ks/bag) 
7.5 (HWh) - 0.20 - 25.00 

(Ks/kWh) 

29.43 3 - 2.10 3 3 - 10.30 
(mil. ft ) (Ka/10 ftl ) 

T o t a l 

• 
Annual Coit 3 ( 10 Ki/Year) 

Foreian Local Total 

- 995 995 

- 314 314 

- 0 0 

- 263 263 

- 1,226 1,226 

1,090 205 1,295 

249 214 463 

178 82 260 

- 292 292 

- 287 287 

- 5,341 5,341 

- 1,500 1,500 

- 618 618 

l, 517 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 copditions 

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 

explained 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 preheater 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.S 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 

3 

4 

No.2 Raw Mill Shell 1 set 

Same as the basic plan 

Slurry Pump 

Use 

Capacity 
Pressure 
Motor : 

Filter Press 

Use . . 
Capacity 
Accessories: 

Slurry Pump 

Use 
Capacity 

Pressure 

Motor 

2 sets 

Slurry transportation from 
basin to filter press 

60 m3/h 
4 kg/cm2 

30 kW IM 

3 set 

Dehydration of slurry 
8.3 m3/h (cake) 

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 

3 sets 

Low pressure pump for f ilt~r press 

90 m3/h 

7 kg/cm2 

75 kW IM 
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5 

6 

7 

8 

9 

Slurry Pump 

Use 
Capacity 

Pressure 

Motor 

Belt Conveyor 

3 sets 

High pressure pump for filter press 

13.5 m3/h 

15 kg/cm2 

18.5 kW 

3 sets 

Use 

Type 
Capacity 

Dimension 

: Conveying cake to box feeder 

Flat belt type 

Motor 

Box Feeder 

Use : 

Capac it} 
Accessories: 

Belt Weigher 

Use 

Type 

Capacity 

Motor 

Belt Conveyor 

Use 

Type 

Capacity 

Dimension 

Motor 

8.3 Nm3/h (cake) 

Belt width 

Length 
5.5 kW GM 

1,800 mm 

15,000 mm 

l set 

Feed of cake to dryer 

Max. 65 t/h (wet basis) 

Cake storage bunker (40 m3) 

l set 

Weighing of cake 

Flat belt type 

20-65 t/h (wet basis) 

5.5 kW (Variable speed motor) 

1 set 

Conveying cake to dryer 

Trough belt type 

Max. 65 t/h (wet basis) 

Belt width 700 mm 
Length 20,000 mm 

5.5 kW IM 
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10 

11 

12 

Dryer 

Use 

Type 
Capacity 

Dimension 

Motor 

: 

1 set 

Drying of cake 

Dispersion dryer 
48 t/h (dry basis) 

Diameter 

Length 

2,250 mm 

6,300 mm 

: 200 kW IM 

Suspension Preheater 1 set 

Use 

Type 
Capacity 

Dimension 

Heat exchange between raw meal 

and hot gas 

: 2-stage suspension preheater 

600 t/d 

Size of tower 
10,000 mm x 10,000 mm x 32,500 mm height 

Diameter of cyclone shell 

Cl 

C2 

FAn ( IDF) 

Use 

Type 

Capacity 

Pressure 

Motor 

4,160 mm 

2,500 mm 

Preheater 

Turbo fan 

1 set 

2, 700 m3 /m.in at 180°C 

550 mmAq 

380 kW DCM 

Accessories: Suction damper with actuator 
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13 

14 

Dust Collector 1 set 

Use Preheater exhaust gas 

Type Cyclone type dust collector 

Capacity 2,700 m3/min at 180°C 

Dimension Diameter of cyclone 2,500 mm 

Nos. of cyclone: 8 

Accessories: Screw conveyors, bucket eleva

tor, rotary valve, dust tank, 

pneumatic conveyor 

Fan 

Use 

Type 

Capacity 

Pressure 

Exhaust gas 

Turbo fan 

1 set 

3,000 m3/min at 150°C 

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 one 

- Brick works and steel works 
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16 

17 

Fan 

Use 

Type 
Capacity 

Pressure 

1 set 

No.l air compartment of clinker 

cooler 
Turbo fan 
230 m3/min at 30°C 

400 mmAq 

Motor 30 kW IM 
Accessories: Suction damper with actuator 

Fan 

Use 

Type 
Capacity 
Pressure 

3 sets 

No.2 and No.3 air compartment 

of clinker cooler 

: -Turbo fan 

1,160 m3/min at 30°C 

300 mmAq 

Motor 90 kW IM 
Accessories: Suction damper with actuator 

18 Clinker Cooler (Modification) 1 set 

19 

Consisting of: - Modification of air compart
ments increase from 1 to 3 

Dust Collector 

Use 

Type 

Capacity 

- Replacement of a half of 

grate p_lates 
- Renovation of grate frames 

1 set 

Cooler exhaust air 
Cyclone type dust collector 

480 m3/min at 160°C 

Dimension Diameter of cyclone 330 mm 

Nos. of cyclone : 12 
Accessories: Screw conveyor, rotary valve 
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20 

21 

22 

23 

Belt Conveyor 

Use : 

Type : 

Capacity 
Dimension 

Motor 

Belt Conveyor 

use 

Type 

Capacity 
Dimension 

Motor 

Packer 

1 set 

Clinker transportation to 

clinker storage 
Trough and heat resisting belt 

type 
40 t/h 
Width 
Length 
1.5 kW GM 

600 mm 
7,200 mm 

1 set 

Clinker transportation to 

clinker storage 
Trough and heat resisting belt 

type 

40 t/h 
Belt width 600 mm 
Length 70,600 mm 

7.5 kW GM 

1 set 

Same as the basic plan 

Instrument 

System 

Signal 

1 set 

Analogue signal system 

: DC 4 - 20 mA 

Measuring points and principle: 
- temperature 11 - thermocouple 

1 - pyrometer 

- pressure 8 - transmitter 
10 - pressure gauge 
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24 

- material flow 1 - load cell 
2 - swing time flow 

switch 

- hopper level 1 - paddle ~witch 

1 - load cell 

- damper position 

2 - ultrasonic monitor 

2 - poten~iometer 

- machine speed 3 - tachogener~tor 

- indicator 
- re..::order 

7 - moving coil type 

3 - pen type 
3 - multipoints type 

Electrical Equipment 1 set 

(1) Operational panel 

Type 
Dimension 

Mounting 

Steel-made, self-standing 
Width 2,000 mm x 2 sets 

Depth 600 mm 
Height 2,000 mm 
Graphic board, pushbuttons, 

indicators, recorders, 

annunciators 

(2) Motor starter panel 

Type 

Dimension 

Mounting 

(3) Cable & wire 

Kind 
Size 

Steel-made, self-standing 

Width 5,000 mm 

Depth 450 mm 

Height 2,100 mm 

Breakers, relays, timers, 

terminal blocks 

Vinyl sheath insulated 

2 - 100 mm2 
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VI.4.7 Standards 

The technical standards to be applied in this 
alternativ~ plan are the same as those of the basic 

plan. 

~ VI.4.8 Estimate of investment cost 

I 

I 

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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Item 
No. 

l 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

-
13 

14 

15 

16 

- 17 

18 

19 

20 

21 
I 

-

-

Table 6-5 {l) Estimate of Investment Cost {Alternative 1/2) 
{Plant Machinery and Equipment) 

Cost {in 10 3 Kyats) 
Q'ty Item description Foreign Local 

Foreign Local Total 

1 No.2 Rav Hill Shell 0 0 2,071 l ,4ll 3,482 

2 Slurry Pump 0 0 242 163 405 

3 Filter Press 0 0 9,510 6,578 16,088 

3 Slurry Pump 0 0 387 258 645 

3 Slurry Pu.."llp 0 0 646 430 1,076 

3 Belt Conveyor 0 0 1,292 879 2, 171 

1 Box Feeder 0 0 1,346 9ll 2,257 

1 Weigher 0 0 323 2lt. 539 

1 Belt Conveyor 0 0 269 181 450 

1 Dryer 0 0 4,210 2,930 7 ,140 

1 Suspension Pre- 0 0 5,209 3,586 8,795 
heater 

1 Fan {IDF) 0 0 2,099 1,400 3,499 

1 Dust Collector 0 0 3,098 2,098 5, 196 

1 Fan 0 0 1,076 717 1,793 

1 Kiln (No. 3 Kiln 0 1,023 687 1,710 
Modification) 

l Fan 0 0 83 57 140 

1 Fan 0 0 216 145 361 

Clinker Cooler 0 0 286 483 769 
{Modification) 

l Dust Collector 0 0 205 140 345 

1 Belt Conveyor 0 0 166 112 278 

I Belt Conveyor 0 0 415 281 696 

l Spare parts 0 2, 153 0 2,153 

Contingency 0 0 3,798 1,195 4,993 

T o t a 1 40,123 24,858 64,981 
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Table 6-5 (2) Estima~e of Investment Cost (Alternative 2/2) 

(Auxiliary and Service Equipment) 

Item Q'ty Item description Foreign Local Cost (in 103 Kyau) 
No. 

Foreign Local Total 

14 1 Packer 0 0 269 180 449 

15 1 Instrument 0 0 1,346 894 2,240 

16 1 Electric Equipment 0 0 3,988 2,651 6,639 

- 1 Water Supply Equip- 0 0 155 102 257 
ment 

- 1 Laboratory Equip- 0 0 269 180 449 
ment 

- 1 Renovation of 0 0 1,615 1,083 2,698 
Existing Equipment 

- 1 Spare Parts 0 392 0 392 

T o t a l 8,034 5,090 13' 124 
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CHAPTER VII PLANT ORGANIZATION AND OVERHEAD COST 

VIJ.l 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. 

\l} 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 oumber 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 zeparated 

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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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 

T:1e 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 emplovee 

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. l'lanager, 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 
Appreiltice 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 conducte~ 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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• 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 fo~ upgrading operation ef
ficiency, maintenance ~fficiency and safe oper
ation, the ~peration standards and maintenance 
standards Must be prepared by fully considering 

this point . 

• For raw material and cement grinding departments 
maintenance management must be strengthened and 
necessary repair must be perforar.ed to let them 

show their potential capacities. 

(2) Process operation management 

When considering the etonomic 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. 
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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 i~ familiar. However, for 

future efficient operation of this plant, the 
preparation of proper operation manual and techni
cal training of operating staff are necessary and 
it is recomnended to conduct such training by the 
present engineers with high technique in the plant. 
In addition, statistic approach is also recomnended 
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. 

( 3) 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, anti tc keep the health of em-

ployees. 

It is, therefore, recommended that the following 

activities should be promoted. 

0 To keep the present safety and health programme 

for managing all matters on safety and health. 
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0 To establish a regulation for safety and health 
as a basic policy of safety control. 

0 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. 

0 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) 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 

of the plant. 

(4) Training cost 

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

expenditure. 

(5) 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. 

(6) Royality for raw materials 

One Kyat per a hundced cubic feet is considered as 
limestone and marl royalties which are included 

in the administration non-labor cost. 

(7) Land cost 

No land cost both for acquisition and rental is 

considered. 

(8) 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.1.1 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 f acili
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 bot11 in pre-production phase and operational 
phase, labors shown in the allocating plan in Chapter 
VIII.1.3 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 allocating 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 SO 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 Lequired, however, recommendation described in 

Chapter v11.1.3 should be minded. 

( 2) Mann;: ng plan after completion of the project 

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

operation. 

o Operator 2 persons,'shif t x 5 crews/shift 

0 Burner master 1 persons/shift :;< 5 crews/shift 

o Patroller 7 persons/shift x 5 crews/shift 

0 Total so 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: 

Categ~LY Nos. of employee 

0 Technician (Grade 8) 5 
0 Technician (Grade 6 & 5) 45 
0 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 t~e machinery 

and equipment cost item. 

VIII.2 Cost of Manpower 

Wages and salaries including benefits and sc=i31 
security contribution of the present employee 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 

Technic!.an (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 manpvwer 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 

Category 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.l 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) Pceparation 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 

~uppliers 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 supervis~ the construction. 

Discussion and description on type of the contract are 

made below. 

Various types of contract ca~ be considered, but ~he 
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 cont:-ol ano administer the work responsi

bility, constructior. schedule and future apare parts 

management, and this would place an excessive load onto 

the Thayet plant business management. Under a cost

plus-fe~ contract, many fOssible ri~ks would be imp~sed 

on CIC in case of work dela1 or occurrence of un

expected problemo. 
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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 
const~uction 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

encP. 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 anc responsibilities 

amcng the equipment suppliers, CIC and CC must be 
clearly defined before commencement of the work. 

IX.2 Breakdown of Work 

In order to implement this project, it is necessary to 
clarify and bre~kdown 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) Mechanical work 

Installation of machinery and equipment, instal

lation of prefabricated equipment (hopper, duct, 

chute, pipe, etc.) and supply of small parts. 

(3) Electrical work 

Ix.2.2 

Installation of electrical equipment and execution 

of ~able wiring. 

(4) 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. 

Oversea~ portion 

(1) Civil and building construction 

Design, supply of st.eel construction materials and 

supervision. 

(2) Mechan~cal work 

Design and supply of machinery and equipment, 

supply of prefabricating materials (hopper, duct, 

chute, pipe, etc.) and supervision. 
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(3) Electrical work 

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

IX.3 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 machine·ry and equipment, and the direct construction 

work to be conducted locally. 

(1) 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. 

(2) 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 construc~ion 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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Civil construction is exF~cted to take 6 months, 
and 1Rechanical installation work is expected to 
start in the 4th month after commencement of 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 te shut down during this period. 
Commissioning is expected to be completed within 3 

montas, lherefc,re, the commercial operation can be 
expected to start in the 24th month aft.er award of 

contract to the equipment supplier. 
In the abov~ schedule, local conditions concerning 

construction work which is thought to require a 
little longer time than in industrialized cou~

tries is taken into consideration. 
The bar chart of project implementation is shown 

in Fig.9··1. 

(3) 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 employee~ 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. 
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IX.4 Responsibilities of ~ork 

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. 

(l} Preparation work 

CIC is ~xpected to be responsible for the imple
mentation of the preparation work described in 

Chapter IX. l. 

(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) Constru~tion work 

It is planned that cc will carry out me=hanical 
and electrical installation. The equipment sup
pliers are, however, consider~d to be responsible 

for super~ising such installation work and com

missioning of machinery and equipment. 

(4) Trial runs 

The trial runs will bE carr:ed 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 ~f the plant. 
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IX.S 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. 

I 

!X.6 Payment 

It is planned that machinery and equipment cost will be 

covered by a foreign loan, while construction cost, 

pre-production expenditure and w~rking capital will be 
financed by a local loan. Therefore, the civil engi

neering work and cor.struction 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 ~xpected. 
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Month I 

Item 

Proiect Authorization -<: 
Preoaratorv Work 
Financin~ Arran2ement 
Preoaration of Tender Dor•Jlllent 
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X.l 

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. 

X.1.1 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: 

X-1 
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- Direct labor cost required additionally for the 

project 

- Factory overheada consisting of the depreciation 

of 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 
adm~nistrative overheads of the existing plant 
operation were not taken into account, because 

these will remain the same, irrespective of 

whether the project is implemented or not. 

(3) 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.1er 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 oil 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. 

(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 

- grace period 

- repayment 

(b) Local currency 

2.5%/annum 

10 years 

in 20 equal yearly 

installments 

As instructed by the project off ice in 

Rangoon, no equity is considered and the 

source of finance is from a local loan of the 

following conditions: 

- interest rate 

- grace period 

- repayment 

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 

(U "t ni. : T h ousan d K ,ya ts 
Foreign Local Total 

Land 0 0 0 

Site preparation 0 0 0 

Civil work 83 805 888 
(machine fou:-.dations) 

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 
Continqencv 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 Traininq 322 34 356 
Expenditure Test I Labour 0 69 69 

run I Material 0 0 0 
Sub-total 322 103 425 

Working capital 1,074 248 1,322 

Total 33,279 21,589 54,868 
<Arprox.8.29 

Mil.USS) 

X-4 

) 



>C 
I 

U1 

Ho. 

l 

2 

3 

4 

s 

6 

7 

8 

9 

10 

e ·e 

Table 10-2 Summary of Production and Marketing Coat 

Unit Unit price IJnit COit 
Item Contents consumption (Ks) (Kalt-cement) 

per ton of Foreign !.::.:al Foreign Local 
cement 

Limes tot l.2097 t 0 13.23 0 16.58 
Clay 0.37l2 t 0 13.23 0 5.24 

Rav materials Silica sand 0.0635 t 0 (negligible) 0 0 
Iron ore 0.0158 t 0 268.0 0 4.38 
Gvoaum 0.0600 t 0 328.73 0 20.44 
Sub-total l. 7212 t - - 0 46.64 
Fire brick 2.838 kg 10.1 1.90 28.66 5,39 
Grinding ball 1.095 k& 3.787 3.257 4.15 3,57 
Hill liner o. 215 kg 13.80 6.350 2.97 1. 37 

Utility Lubricant & diesel oil 
Lubricant C.92<; 1 0 5.24 0 4.87 
Diesel oil 8.7 , 0 0.55 0 4. 79 4 

Paper baa 21. 5 bag 0 4.14 0 89.01 
t;lectric Dover 125 kWh 0 0.20 0 25.00 
Sub-total - 15. 587 35.78 134.00 

Eneray Natural gas 6,540 3 0 2.10 0 13. 73 
x 10 cu.ft 

Labour (direct) addition only 50 man - 233 man month 0 2.3:\ 

Maintenance includina re- - - - - 11.20 
nair 

Factory over- In1urance premium for the new equipment - 1. 38 
heads Depreciation of the n•w a11et1 
Adriinis t ration - -
labour 
Adminiltration Royalty for extraction of lime•t~~e 0 0.215 
non-labour Coat of finance for new in\e1tment 
Marketin1 - -
labour 
Marketina Go~ds and Service tax 0 67. 32 
nnn-1.a hnur ~•11 ; ....... 11 distrihnto~ ... D t!""llt 0 /,,/,, 0 

Tot£1 35, 78 320.82 -· 

• 
Annual co1t for fu11 3 oroduction (10 Ks/annum) 
Foreign Local Total 

0 995 
0 314 
0 0 
0 263 
0 1 226 
0 2.798 2 798 

1,720 323 
249 214 
178 82 

0 292 
0 287 
0 5,341 
0 1.500 

2 .147 8.039 10.186 
0 824 824 

0 140 140 

168 504 672 

0 83 83 
to be calculated bv COMFAR 
0 0 0 

0 1" I 13 
to be calculated bv COMFAR 
0 0 0 

0 4,039 4,039 
0 . ~ "1..n ' ""'n 

2 315 19 080 21. 395 

---= ,.. -., ii 
:::i -i ---.., -~ -c:; 
i 
" ;• 
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(2) Revenue 

Th~ annual revenue is calculated for each year 
respectively as ~hown in the following table. 

Table 10-3 Annual Revenue 

-- 1991 19~2 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 deoots (Ks/t) 
annual revenue 

(103Ks) 
23,620 26,580 29,533 

X.1.3 Result of calculation 

-

Results of calculation for the input data stated in the 
foregoing is summarized as follows: 

(a) IRR: 10.97% 
(b) Pay-back period: 7.1 years 
(c) Break-even point (in Year 3): 62.lt (37,300 t/y) 

Sensitivity analysis was carried out on IRR and the 
oreak-even point in the following cases: 

Table 10-4 Results of Sensitivity Analysis 

Case Variation IRR Break-even ooint 
Operation Annual pro-

(%) rate (t) duction(t/v) 
1 Up production cost by lOt 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 investmen~ cost by 10% 12.52 56.5 33,900 

5 Up sales price by lOt 15.79 46.5 27,900 

6 Do~n sales price by lOt 5.42 93.3 56,000 

1 Import tax free (equivalent 15.40 47.2 28,300 
to decrease in total in-
vestment cost bv 24.St) 

X-6 
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Each case number is corresponding to the index of 

COMFAR programme as follows: 

Table 10-5 Index of COHFAR Programme 

Case Index of COHFAR 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% 

6 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 su1mnary sheets f~r all the above 

cases are attached hereto. 

Also shown is a graphic illustration of IRR sensitivity 

analysis. (See Fig. 10-1.) 

X-7 
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Fig. 10-1 Sensitivity Analysis on IRR 

I 
/ 

./ Q) 15 1.5 

·-- /i ~ 

w--=---- / I 
2 --- --- v i i -----=::..... 

I / I . 10 
/ -r---... (?) 

10 

v cu--
/ I 

/ 
5 

VG) I Is 
I I 

90% 95% 100% 105% 110% 

Note: 

(BASIC PLA.•O 
INPUT DATA 

(i) - Production cost 

© - Investment cost 

(i) - Sales price 

X-8 



HIDA HCllEElllG AID CllSILTllC Cl., LTD. 

X.2 Examination of the Existing Plant's Financial° Viability 
after Implementation of the Project 

x.2.1 Necessity of the examination 

Even if the project itself is f jnancially viable, it is 
meaningless unless the Thayet cement plant as a whole 
is financially via~le after implementation of the pro
ject. To examine this point, the existing plant's 
financial status in c~se 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 ~ny investment to renovate them. 

- Production and marketing unit costs are th~ 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 ave~age 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 existin~ loan will be paid and repayment of the 
loan made. 

X-9 
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From the above forecast made by using COHFAR, it 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. 

X.2.2 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 fro1il yearly defici~ 
of about 5 million Kyats in 1989 and 1990 respec
tively, which is considered to be very much likely 
according to the COMFAR calculation. lh 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 
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(4) Furthermore a cost comparison table may.better 

explain th~ effect of the project to the plant's 
net profit. (See Table 10-7.) 

X.2.3 Evaluation of the result 

12,000 
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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 

{oer 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 

*l) Rupiah 
Do. (in 1986) 78,100 4j7.4 

(69.1 US$) 
Hong Kong Ex-factory price HK$ 

380-400 322-339 . . Source: Onoda Eng1neer1ng and Consulting Co., Ltd • 

Note: 1. The exchange rate of Indonesian Rupiah to USS 

was devalued in 1986 from 1,130 Rp./US$ to 
1,645 Rp./US$. 

2. Unless otherwise mentioned, the price is of 

1987 and of bagged cement. 

3. The conversion of the respective ~rices 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 Compar.ison of Total Cost of Cement by Case 

... ___ -
Year F.Y. 1985/86 Year 3 (1993) --- - ~ - ---- -. ___ --. -· ··--------

·-·---~- Actual Project Without With Project 
Item Proiect Proiect 

Production cost *l) l 339.J 
245.3 301.5 282.8 245.3 

Depreciation 53.7 56.5 55.6 44.3 
. 

Financial cost 32.3 26.2 33.5 31.1 14.S 

Goods & Service Tax 67.3 67.3 67.3 6:' 1 67.3 

Ex-factory cost 438.7 392. 5 458.8 436.8 371.4 

Average selling & 
distribution cost 44.0 44.0 44.0 44.0 44.0 

Averaae cost at depots ~n 
Ranaoon. Mandalay and Myede 482.7 436.5 502.8 480.8 415.4 

Note: 1. The fiaures exclude depreciation. financial coat and goods & service tax. 

e 

(Unit: Kyat/t-cement) 

Year 7 (1997) 

Without With 
Proiect Proiect 

301.S 282.8 

3.0 16.8 

26.2 22.3 

67.3 67.3 

398.0 389.2 

44.0 44.0 

442.0 432.2 
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10. 
11. 
12. 
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15. 
16. 
17. 
18. 
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22. 
23. 
24. 
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28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
16. 
J7. 
38. 
39. 
40. 
41. 

Table 10-8 Certified Average Exchange Rates 
(As of October 1987) 

Australian Dollar A.$ 1 = K 
Austrian Schilling A.Sch 1 = K 
Bangladesh Taka B.Taka l = K 
Belgian Franc B.Fr B.Fr l = K 
Canadian Dollar Can $ 1 = K 
Chinese Yuan RM6 1 = K 
Czechoslovak Crown Cze.Cr 1 = K 
Danish Kroner D.Kr 1 = K 
Deutsche Mark DM l = K 
East German Mark E.G.H l = K 
Egyptian pound Egypt £ 1 = K 
English pound £ 1 = K 
Finland Markka Finn Mark 1 = K 
French Franc F, Fr 1 = K 
Greek Drachma G.D 1 = K 
Hong Kong Dollar H.K.$ 1 = K 
Indian Rupee I.Rs 1 = K 
Israel Shekel (New) I.S 1 = K 
Indonesian Rupiah I.Rupiah 100 = K 
Italian Lira I.L 100 = K 
Japanese yen J .Y 100 = K 
Korean won (South) K.Won 100 = K 
Kenyan Shilling K.Sh 1 = K 
Laosian Kip L.K 1 = K 
Malaysian Dollar Ringg; M.Ring 1 = K 
Nepalese Rupee N.Re 1 = K 
Netherland Guilder N.G 1 = K 
Dutch Florin 
No!'wegian Kroner N.Kr 1 = K 
New Zealand Dollar N.Z.$ 1 = K 
Pakistan Rupee Pak.Re 1 = K 
Philippine peso P.Fes.o 1 = K 
Singapore Dollar S.$ 1 = K 
Spanish peseta S.P 1 = K 
Sri Lanka Rupee S.L.Re 1 = K 
Swedish Kroner Sw.Kr 1 = K 
Swiss Franc S.Fr 1 = K 
Thai Baht Th Baht 1 = K 
U.S.Dollar US$ 1 = K 
u.s.s.R.Rouble Rouble 1 = K 
Vietnam Dong (New) Dong 1 = K 
Yugoslav Dinar Y.D 1 = K 
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4.7710 
0.5123 
0.2144 e 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 
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165.00 
X?.00 

1074.GO 

..._-Pl 
o.410 
0.00 
0.00 
0.00 
o.oo 
o.oo 
o.oo 
O.GO 
0.00 
0.00 
o.oo 
0.00 
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l ll Und •••••••••••••••••••••••••• 
l 14 Sitt Pf'll*'llllll 11111 dt\"Rlllll9t 
l 15 Structurts lll1d cavil Iii •••••• 
l lo Structure 11111 cavil lbl •••••• 
l 17 lncarw1ted firttl IS!tts.-111 
l 16 lnccrpanted h:ed 1Sstls, -lb! 
l 19 lncar1ic;nted fired 1s!tls,-lcJ 
l :!t) Plilll iud11nerv illld equipa-lil 
l :?I fl ant Mtbinerv and e-111ipa-lbl 
l :2 fc&-1liarv and !!rv1ct hcilib 
L ::!3 f>rt-;irodutlilll t-:penditurts ••• 
l 24 lr1ventan-. 11Drl1ng cao1t1I •••• 

Dlpr'K- l 
0.00 
o.oo 
5.00 
3.25 
0.00 
0.00 
o.oo 
5.00 
o.oo 
5.00 

:.ro.oo 
0.00 

Typt af * 
l.00 
1.00 
I.Oil 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
I.~) 

1.00 
1.00 

Scnp - l 
0.00 
0.0!) 
;).00 
0.00 
uo 
o.oo 
o.oo 
0.00 
0.00 
0.00 
o.oo 

100.00 

lllpncj;;.ti 
0.00 
0.00 

:.'0.00 
30.00 
o.oo 
o.oo 
0.00 

20.00 
0.00 

:?0.00 
5.00 
0.00 

ilmallt-tl 
0.00 
o.oo 

405.00 
.;2.00 
0.00 
0.00 
o.oo 

11'35.00 
0.00 

1•n.oo 
0.00 
0.00 
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llllull- P2 
O.tlO 
o.oo 

400.00 
0.00 
0.00 
o.oo 
0.00 

6562.00 
0.00 

717.00 
101.00 
248.00 

llmant- Pl 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
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L ~ LllMI •••••••••••••••••••••••••• 
l :?6 Sitt pr111ar1han illd develapee 
l 27 Structurts and ci vi I Iii .... .. 
l :e Structures and civil lbl ..... . 
L 'l9 lncaroonted fixed Hstts,-111 
l Jo) lncarponted hxttl 1Sstts,-Cbl 
l '31 lncarpanted fired Hstts,-Ccl 
l 32 flant uct.1nery and IQUJpe-Cil 
l )'j i'hnt INClllllll"'i illd equipe-lbl 
L '34 Au::1l11r•: anti servact fic11iti 
l 15 fre-orocluct1an r.ptnditurn ••• 
l :>o l11Y111torv. NOrli119 Cilli til •••• 

lllprtc'"ft l 
0.00 
o.oo 
il.00 
0.00 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
o.oo 
0.00 

Dlprtciiti 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Scnp - l 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 

Dlpreci1ti 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
o.oo 
0.00 

Alcult- YI 
0.00 
0.00 
0.00 
0.00 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 

Miult- Y2 
0.00 
n.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 

Alcult- Y3 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
o.oo 
0.00 
o.oo 
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L l7 lll'd ........................... . 
l J8 S1 tt pr111r ih an illd dtvllllPll 
L ;9 StructurH illd ci v1 I Iii .... .. 
L 4') Structurn il\d ci vii lbl .... .. 
:. 41 lncarparited fixed it1tt1,·lil 
L 42 lncarporitlO hr.Id IHtl1,-Cbl 
l 4l lncarparated fixed 111tt1,·Ccl 
L 44 f'llnt uclnrMv an;j 111u1pe-lal 
L 45 f'lant •1thllllf'Y 11\d ~1111·lbl 
L 46 Aun lilrY llld WYICI flc11Jh 
L 47 f're-prqd\lctaan r.;pendi turn .. . 
L 48 lnvlllt'l"Y' NGl"hfl9 UPI t1l .. .. 

lllprtc'"ft l 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.~ 
o.oo 
o.oo 
0.00 
0.00 
0.00 
o.oo 

lllprtci lli 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.(.(1 
1.00 
1.00 
1.00 

Scr111 - l 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
O.()(J 
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lllprtci lli 
o.oo 
o.oo 
0.00 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 

Alcult· YI 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
c.oo 
o.oo 
o.oo 
o.oo 
0.00 

Alcult- Y2 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 

Alcult· Yl 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
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9 9 10 II I:! n 14 15 16 11 II 

lbu:t- f4 .-.it-P5 -..t-f6 -...t-P7 -...t-N ...... ...... .... .. .... .... .. .. 
•).~II) 0.00 o.oo 0.00 0.00 O.IO .... 0.00 .... .... .... 
l•.\•:• •).(II) (1.00 o.vo 0.00 .... 0.00 .... 1.00 0.00 . ... 
(I.("' (l.00 0.00 uo O.Oll 0.00 o.oo 0.00 .... 0.11 .... 
(•.•:11:. il.w (l.i)i) o.oo O.N o.oo o.eo 0.00 o.oo .... 0.00 

t).{•) o.oo 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 

\•.00 i).(-0 o.oo 0.00 o.oo 0.00 o.oo o.• .... .... O.llO 

0:0.(.0 0.00 0.00 0.00 0.00 0.00 t.00 0.00 .... .... . ... 
(I.I)) o.oo O.Oll .... O.N O.N t.00 O.IO o.oo .... O.GO 

i).00 0.00 0.00 o.oo 0.00 6.00 t.00 t.00 t.00 o.oo t.00 

6.•:oil o).00 0.00 0.00 uo 0.00 o.oo O.GO .... • •• O.Cll 

0.(•) o.oo o.oo •uo 0.00 o.oo .... 1.10 t.00 .... 0.00 

0.(•j O.Ot) o.oo 0.00 0.00 0.00 0.00 0.00 ••• t.00 0.00 
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0.(•j 0.00 0.00 0.00 0.00 0.00 .... O.GO t.00 O.IO .... 
0.00 v.oo 0.00 0.00 O.GO O.GO O.IO O.GO .... .... . ... 
UllJ O.Ot) o.oo uo O.IO O.IO o.oo .... .... ••• . ... 
i•.w o.oo 0.00 0.00 0.00 0.00 o.oo 1.(10 O.GO 0.00 O.GO 

.;.ro 0.00 0.00 0.00 0.00 O.IO 0.00 o.oo uo ••• . ... 
O.•)) 0.00 0.00 0.00 .... 0.00 O.IO O.IO o.oo .... o.eo 
I).(•) o.oo o.oo 0.00 O.IO o.oo 0.00 o.eo O.IO O.IO .... 
\•.eje} '•.{~ O.(li) 0.00 0.00 0.00 O.?O 0.00 0.00 .... .... 
•).(II) 0.00 0.00 6.00 uo o.oo o.oo 0.00 o.oo 0.00 0.00 

Oh! o.oo C.00 0.00 0.00 0.00 t.GO c..oo o.oo 0.00 OJ..IO 

0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 
(o.i)i} o.oo o.oo o.oo 0.00 0.00 0.00 0.00 O.IO O.IO O.OI 
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8 ' 10 II 12 13 .. 15 16 17 • 
lolmlt- H il9aur.t- 15 --- .. -..t-Y7 Alaant-11 ~-19 Allult-YIO Alaant-Yll llllmt-fl2 llmlllt-fll lllllllnt-YH 

').00 0.00 0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 O.t,;. .... 
'1.00 il.00 o.oo uo 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 
l}.l)j 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.eo O.GO O.GO 
0.(•j 0.00 0.00 0.00 o.oo o.oo o.eo 0.00 o.oo 0.00 0.00 

0.00 O.Oo) 1).00 0.00 O.llO 0.00 0.00 0.00 o.oo o.oo 0.00 

fl.00 o.oo o.oo 0.00 0.11(\ o.oo 0.00- ~.00 o.oo o.oo 0.00 

0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo 
o.oo o.oo o.oo o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 

0.00 o.oo o.oo 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 
(l.l)iJ t).00 0.00 o.oo o.oo 0.00 O.GO o.oo 0.00 0.00 0.00 
O.•ji) o.w 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo o.oo 
(1.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 
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IDf'M 2.0 - EEfA, B&lllEEIPli ID&l.Tlll& Fllll5, TllYO -
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l.launt· Y4 -.it- Y5 -.it- Y6 AlcMlt- Y7 -.it-YI ,....t-Y9 Alaunt-YIO Allllltt-m Allult-Yl2 Allult-Yll AllulMH 
1).00 o.oo o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo o.oo 
fl.Gt) o.oo o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 o.oo o.oo 
0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 o.oo o.oo o.oo 
o.oo o.oo 0.0.) o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 
1),\(1 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
0.00 o.oo o.oo 0.00 o.oo o.oo o.oo o.oo o.oo 0.l)O o.oo 
0.00 o.oo o.oo o.oo o.oo 0 !)O 0.00 o.oo o.oo o.oo o.oo 
O.Oo> 0.00 o.oo o.oo o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 
O.•\) o.oc 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 
O.•» t).00 o.oo 1).00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
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Col 

l ~ ;;_. Nteriil. -1 cast i.i. 
L ~ Ii..• uterail. -a cast "'. 
l :;4 Uh Ii lies. illlldl ca!l •••••••• 
l ~ Elllrl[I•. -· tlld ••••••••••• 
l 50 l._. illinttJ. -a aid •• 

l 51 lltlllllllillte. -· tlld •••••• 
l 5ii s..ire. -1 co!l ••••••••••• 
l ~ Fict;ry 11>-erlled!. -a ta!l 
l •) Allli•istntami. ,._. CD!l ••• 
l 61 W..•1!tr1limi • ...-1a1a1r cm 
L •~ r.arteta ... lalllw cast •••••••• 
l i:~ llariet1119. --li!lllW cort •••• 

Wlitar l .... .... .. ., .... .... .... .... . ... 
O.IO 
O.IO 
0.'10 .... 

M.iast- n .... .... .... . ... .... . ... . ... 
0.00 
uo 
o.• 
O.IO 
0.00 

l • 5 ' 1 

M.imt- n Mimt- n .... . ... 
O.IO .... 
.... o.oo .... . ... .... . ... 
t.00 .... .... . ... .... . ... .... . ... 
o.oo t.00 .... . ... .... ... . 

M,illst-ft 
0.00 . ... . ... . ... . ... . ... 
••• .... .... .... .... .... 

---- 15 ---- " .... . ... ..• . ... .... . ... .... . .. ... . ... .... . ... .... . ... .... . ... 
.... o.oo .... . ... .... . ... ... . ... 
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lllFM 2.0 - BH. EElilEltm amu• FllllS, .,. -
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lhNnti- A Vriit- A a.ti- I V..iit- I lmlli- C v.i1t- C a..ti- I 
L M ~ ... 11Steri1I l1J.............. 0.0I) 0.00 0.00 O.IO O.IO 0.00 0.IO 

Pradlrt A rat 11911 Prllllatt I lat 115111 Pradact C ti· ..r Pradlrt I 
L 65 fi• Nter11l, anal orict f1J.. O.IO 0.40 0.00 0.00 O.IO 0.00 O.CO 

lblnti- A V..iit- A fl•ti- I v.ill- I IUlti- C V..ill- C a..ti- I 
l iii RM 111terul "'........... ••• O.GO O.IO .... 0.03 0.00 0.00 o.oo 

fraUt A M 115111 Pradact I lat 115111 PraUt C M 111111 Prailuct I 
L a7 QI uterul. 11ut orace lltJ.. 0.(11) 0.00 0.00 0.00 o.eo 0.00 0.00 

l ti Uhhhl!. 111111111 CD!t •••••••• 

L ct ffter9y. lllllUll cost ••••••••••• 
L 7\) lillcalr ldirKU. -· cost •• 
L 11 f111nten.iice. llllllUI cO!t •••••• 
L 71 Sown. llWlllil c0tt ••••••••••• 
L 73 FKtcrv C>'trMICll, 111111111 COil 
L n .W.inutnu111. lakur cost ••• 
L 15 ild&1n11tr1t1an, nan-lakur cos 
l 76 nw1tt1114, llH!r cott •••••••• 
L 77 11-.rr1t1n.1. n111-1 ... cost •••• 

Stllld!- A 
2147.00 

0.00 
o.oo 

168.00 
o.oo 
0.00 
0.@.) 
0.00 
O.IJt) 
o).00 

Vri1t- A 
100.00 

o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.l)O 
0.00 

Stllldl- I 
o.oo 
0.00 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
0.00 
o.oo 

V..ill- I 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
o.oo 
(1.00 
0.00 
0.00 

Stllllli- c 
o.oo 
0.00 
0.00 
0.00 
0.00 
fl.00 
o.oo 
0.00 
0.00 
0.00 

V..ill- C 5tnll- I 
0.00 o.oo 
o.oo 0.00 
0.00 0.00 
0.00 O.IO 
o.oo o.oo 
o.oo 0.00 
o.oo 0.00 
0.00 0.00 
o.oo o.oo 
~-~ o.oo 

For11,- A Fartit" I Farli9- C fartit· D For11r E Fartit" f Loc1I - A 
l 18 1 Gf Mll\Utl lllprKllUCll Cotti 100.00 0.00 0.00 0.00 0.00 0.00 100.00 
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\l.•io> o.v.; .... .... ... .... . .. ••• • •• .... • •• 1).00 0.00 .... .... ••• 0.00 . ... .... . ... ••• o.to 
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\'•11t- D ~ti- E v.-11t- E bnti- F Vlrill- F lat 115111 lat 11511111 lat 115111 lat 11511111 lat 115111 lat 115111 
l).(JO O.ilt) o.oo o.oo 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 

lc.t ll!ld fradact E lat.- ftalact F lat 1151111 lat 1151111 lat 1151111 lat1151111 lat1151111 lat1151111 ti1151111 
1).00 0.00 0.00 o.oo 0.00 0.0I} o.oo 0.00 o.oo o.oo I.GO 

\'¥11t- D INati- E Vlr11t- E bati- F Vlriil- F lat 11!1111 lat 1151111 lat1151111 lat 115111 ti1151111 ti 115111 
1).00 0.00 o.oo o.oo 0.00 o.~ 0.00 o.oo 0.00 0.00 o.oo 

lll;t used frorkt E ti UHd 'radla.t F lat 1151111 latll!ld lat 115111 lat UHd lat 115111 llat 115111 lat115111 
•).00 o.oo· 1).00 o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 o.oo 

\'iriat- D Standl- E v .. 11t- E Stilldl- F v .. ill- F llat 111111 lat "5111 llDt 115111 llDtusld llat 11!111 llDt 115111 
1).00 O.Oi) 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 
il.00 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 
o).tlt) o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo 0.00 o.oo 
''·°') 1).00 o.oo 0.00 o.oo 0.00 o.oo 0.00 o.oc c;.oo o.oo 
o).00 o.oo 0.00 o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 
0.1)1) o.oo 0.00 0.00 o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 
.; .. :.; 0.00 o.oo o.oo o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 
(/,•)i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
1),ilil 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo o.oo o.oo o.oo 
il.•"!oi o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 0.0(I o.oo 0.00 

LGCll - I Lacal - c Lac1I - D lac•I - E Lac1I - F lat Ulld llDt Ulld llDt Ulld llDt Ulld llat Ulld llat Ulld 
1),1)) 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo 
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TJ1t1 8URl"IAO: Sulalillle Production Costs local 
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l II:! J.i11 Ullf'i ii• -1 cast Iii. 
l 6~ ~ill Mt~19J. illllbil Cl!!l ill). 
L i4 lll1ht1n. -1 cast •••••••• 
l 65 EMr9V. -1 cast ••••••••••• 
l ID li!HW ldirecU, illllllll cad •• 
l Ii! lli1.tlliir1U. 111111111 caEl •••••• 
l Bil So•e. ~ ca!l ••••••••••• 
l ET FiClDrY 1.verlltids. illllUll caEl 
l '4i ilifaini!lnli•. 1-., cast ••• 
l ii ~IU!lr1li1111. --li!MW CDS 
l ~ r.ar1 eti119. lillclr cast •••••••• 
l 9l lbrleti119. AG11-lillaur cast •••• 

l•fl1tar 1 
uo 
v.oo 
0.00 
MIO 
0.00 
o.oo 
0.4.IO 
o.w 
0.00 
0.00 
o.oo 
i>.00 

2 

llllJUSl- n 
0.00 
0.00 
0.00 
0.00 
0.00 
0.1)1) 
0.00 
O.M 
0.00 
0.00 
0.00 
0.00 

; • 5 6 1 

ildJ ~t- !'.! 
.. 0 
o.oo 
0.00 
0.00 
0.00 
0.1» 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ldjust- Yl 
0.00 
o.oo 
o.oo 
o.oo 
O.GO 
O.GO 
0.00 
o.oo 
O.M 
O.GO 
o.eo 
o.oo 

Adjust-" 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
0.00 
0.00 

ld.illsl-15 
0.00 
o.oo 
o.oo 
o.oo 
o.oo 
~.00 

0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 

ldjust-" 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
o.oo 
uo 
0.00 
0.00 
0.00 

hoi BURttAO : Sulatillle Standar d Production Costs - local 
CllFM 2.0 - HFA, BlillllEERO& lll&l.TO& FllllS, 'RnO --

Col 2 l • 5 6 1 

GNiati- A v .. i1t- A !Wati- I Vlri1t- I a.ti- C Vrill- C AIMli- D 
l ~ P111 llill!ri!l 111 •••••••••••••• 27'111.00 100.00 0.00 0.00 0.00 0.00 0.00 

f'rmlrt A 11Dt 115111 Prm.rt I 11Dt 115111 Pndict C 11Dt used Pradlid I 
l i5 '-• 111teri1l, !flit price 111.. 1.00 0.00 0.00 ~ 00 0.00 0.00 0.00 

IWati- A V..ilt- A IWati- I v .. i1t- I AIMti- C V•ill- C AIMti- I 
l 'f6 Rill Nleri 11 !Ill •••••••••••• ,. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

frDMt A llDt 115111 frDMt I llDt 115111 Praduct C llDt used Pndict D 
l 97 R• uleri1l, 111il price ibl.. 0.00 i>.00 0.00 0.00 0.00 0.00 0.00 

L 98 UlilihH. -1 co!t •••••••• 
L 99 EnB'ty. illllllil CO!t .......... . 
l l•k .-.r ldirertl. IMUll cast •• 
L 161 lli1nt111MCe. illllllll cost ..... . 
l I•~ So .. n, illllllll cost ....... ~ .. . 
L lvl F.ctary overlleidl, illllllll cost 
L 1('4 Ada1nutr1llan, l.llllalr CO!l ... 
L lif.i ilcla1ni1tr1llan, non-liOol.r cas 
L lilfl ll•lehn•J. llbau' cast ...... .. 
L Iii? llirl eta~, 11G11-lillaur CO!t .. .. 

Stilldi- A 
8')39.00 

&:?4.00 
140.00 
5rl4.00 

6.00 
ll.00 
0.00 

ll.00 
o.oo 

6679.00 

V•11t- A 
100.00 
100.00 
100.00 

0.00 
100.00 
100.0v 
100.00 
100.00 
IOl).60 
100.00 

Stilldi- I 
0.00 
0.00 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
0.00 
0.00 
;;.oo 
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v .. i1t- I 
0.00 
o.oo 
o.oo 
0.00 
0.00 
0.00 
0.60 
o.oo 
o.oo 
0.60 

Stilldi- c 
0.00 
O.OG 
0.00 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
o.oo 

v .. i1t- c 
0.00 
o.oo 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 

Stilldi- I 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
0.00 
o.oo 



r~1 EcURMAO : s...tale Production Costs local 
CllFiiP. 2.0 - ECFA, BliDHRDli CDl!ilUDli FllltS, TI»."10 --

9 ' IY II 12 n 14 15 16 17 18 

Ac!Jl'!t- \'! f.d.PS- " Hll - ':- \"9 Mjet-no Acjll!l-Yll Ad)95t-TI2 Adjll!l-YIJ Adjmt-Yl4 ldjusl-TI5 llat _. ti 115111 

•) .. •:•) \I.{•) l).(lo) 0.00 0.00 o.oo 0.00 0.00 0.00 0.1» t.00 

(t.•:·:· ('.((• l).l)i) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
•) .. :•) (l.•)I) O.MI 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
.:•.•)) •).\II) "'-'~ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

•).00 (o.')} 0.00 0.00 0.00 uo 0.00 0.00 0.00 o.oo o.oo 
(o.•)llj t).w 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 

').(a) (l.•:it 0.00 uo 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 
•!.•:.O 1).(11) 0.00 o.oo o.oo 0.00 o.oo O.ot 0.00 o.oo tt.00 
•).(•') (I.(•) 1).00 lll.00 0.00 o.oo o.oo 0.00 0.00 0.11'.> o.oo 
..:·.·=·:· •}.00 O.w o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 
ii.(•) o.oo o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 
o).ilo) •).00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

T!111 BURttAO : S..tllllt Standard Product: ion Cost:s - loc•l 
IDIFM 2.0 - ECFA, Blilll&illli Clll!ill.Tllli FIJllS, 1000 -

ii ~ to II 12 I] 1-1 15 16 17 18 

\'lll'lit- " l'uinh- E Vri•t- E &Mali- F Vri•l- F llatt1511d llDt 115111 llDt UHd ll:t 115111 lllltusal llat U5ld 

•).(II} o.~> •).00 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 

llat U!!d PracM:t E llDt U!td Pra61ct F IDt 115111 llDt used Mlt.,. llDt U5ld llDt 115111 llat U5ld llat used 
.; . .:.; 1).00 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 

\'~r11t- Ii l!uinh- E varut- E l!o.JJnti- F \'ri•t- F IDt ll5ld llDt ll5ld llDt ll5ld llDt U5lll llDt ll5ld llDt used 

•).00 (1.00 0.61) 0.00 o.oo 0.00 o.oo O.t'> o.oo o.oo o.oo 

hat IP!ed frDM:t E llDt U!td Product F Mlt U5lll llDt U!td llDt U5lll llDt U5lll llDt ll5ld llDt U5ld llDt used 

l).\o) O.•» \I.Vil o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 

\'il'lit- rr Shrod•- E Varut- E Stllllli- F Vill"iil- F llDt U5lll llDt U5lll llDt U5ld tlDt U5ld llDt U5ld llDt U5lll 

•).00 o.oo 0.1)) 0.00 0.00 0.00 0.00 0.00 0.0!' o.oo o.oo 
oj.l)o) 11 • .:i0 il.00 0.00 0.00 MO 0.00 0.00 o.oo 0.00 0.00 

•).\aj l).o)) 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 
o).•)i} •>.OO il.00 o.oo o.oo MO o.oo 0.00 0.00 0.00 0.00 
•).(II) (l.•)r) 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 ,.00 o.oo 
.;.oo ~Mil 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 

;J.w \I.Iii) 0.00 O.CiO 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 
(•.i)) 0.00 0.00 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo 
•).(liJ O.•)I) il.(11) O.Oi> 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 
(r.•)o) •).0:•) O.•)) o.oo 0.00 o.oo o.oo 0.00 o.oo 0.00 o.oo 
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£.:Ga BURHAO ; ;&tililt Production Proqram and Sales - -foreign 

------- CDFM 2.0 - ECFA, Ellill&l'dllli Cll&l.Tlllli Fllll'l!i, 111'.YO -

r~1 :! l 4 5 6 7 

Mot U!ed Aiinti- YI !Wnti- Y2 ~i-Yl lmnti- Y4 Aiinti-15 l\iinti- Y6 

l II•) \urlY prDCM:han. F:DOf't - A 0.1)} 0.00 0.00 o.oo 0.00 o.oo 0.00 

lrflit- ? 1st yer 7nd ,_. 3nl yew 4th yew 5th yew 6th JN" 

l Ill Ulit 11nct. e;pirt praduct A. (1.00 0.00 0.00 o.oo 0.00 o.oo 0.00 

l '12 S:le! t.a:;, e::iiart prDict A •• o.oo 0.00 0.00 o.oo 0.00 0.(.11) O.Oi> 

• i:; Ott.er dar~t ·arulllt c:05t- A o.oo 0.00 o.oo 0.00 o.oo 0.00 0.00 

l 114 ['lrtct ll(Jl-.;;r'lilllt CU!t, - A 0.00 0.(~ 0.00 0.00 0.00 0.00 0.00 

l II~ Lillaur included an d1rKt - A 1).00 o.oo o.oo 0.00 0.00 0.00 o.oo 

ltit U!ed ~i-YI ... ti- Y2 l\Nnti- Yl Alinti- Y4 &Wnti-15 lmnti- Y6 

l Ill• Ytvlv pradtJCtim. r.ocrt - I 0.(.11) 0.00 o.oo o.oo o.oo 0.00 0.00 

lnflit- 1 l!l yur 7nd VHf' 3nl ye.- 4th ye.- 5th ye.- 6th JN" 

l 117 lkl1t 11nce. e:DOf't praduct 1. 0.00 0.00 0.00 0.00 o.oo 0.00 0.•-0 

l lllS Sale! t,;;.. e::pcrt praduct I .. 0.00 0.00 0.00 o.oo o.oo o.oo o •• , 
l 119 Otlllr direct variilllt cost- I 0.l)O 0.00 0.00 0.00 0.00 0.00 0.00 

l 1:.;J li;rKt llllll-\"¥1illlt cmt. - I 0.00 0.01} 0.00 o.oo 0.00 0.00 0.00 

l l:.'l lillour 1ncluded in direct - I 0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 

Mot U5ld ~ti- YI ... ti- Y2 ... ti-Yl IWnti- Y4 IU!ti- Y5 a..nti-Y6 

L 122 ~earh production, r.:port - C o.oo 11.00 o.oo 0.00 0.00 0.00 0.00 

lnflit- 1 1st yur 7nd ye.- 3rd ye.- 4th ye.- 5th ye.- 6th JN" 

l l:.'l IJ'llt Dt'IC!, e::llGf't praduct c. o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 

I L 1~4 Sile! t1:. t.:PGrt pr~t c •• 0.00 o.oo o.oo 0.00 0.00 0.00 0.00 

L 1:.'5 Other direct v¥ulllt cost- c 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 

L 12ii Direct nan-var1iblt cll!t. - c 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 

L 1:.'i Lillour included in direct - c 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

Mot U5ld ~ti-YI CWnti- Y2 lkianti-Yl lmnti- Y4 IU!ti- Y5 ..,_ti-Y6 

L 1:!8 Ytll'lv praduchon, r.port - D 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 

lnfl1t- 1 1st Yfil" 2nd ve• 3rd ye.- 4th ,. .. 5th ,. .. 6th ,. .. 
L 1:?9 !hit price, r.:part praduct D. 0.00 0.00 o.oo o.oo o.oo o.oo 0.00 

L 13') S;ln ti;, r.;port product D •• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

L 131 !itller d1r1ct v.ll"liblt cost- D 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

L 132 lhrtct lliJll·,arublt cost, - D 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo 
L H3 Libour 1ncludtd Ill dartct - D o.oo 0.00 o.oo o.oo 0.00 0.00 ll.00 

not UHd ~ti- YI Cklinti- Y2 lhdnti- Yl ... inti- Y4 lhdnti- Y5 bnti- Y6 

L I J.I Ylff'lv production, r.part - E o.oo o.oo o.oo 0.00 0.00 0.00 o.oo 

lnflat- 1 lit Ylif' 2nd VIII' 3rd ,. .. 4tll ,. .. 5th ,.. 6tll "ftlr 

L 135 that once, r;part product E. 0.00 i).00 o.oo o.oo 0.00 Cl.00 0.00 

L 11' S.ln ti:, f';port product E •• o.oo Cl.00 i).00 o.oo o.oo 0.00 0.00 

L 131 Otller direct v.ll"1illlt cmt- E Cl.00 0.00 0.00 0.00 0.00 o.oo 0.00 

L 1::11 lllrtct nan-varailllt c111t, - E 0.00 o.oo o.oo o.oo 0.00 0.00 0.00 

L 1:;9 Llll!our anclucltd an dir1et - E 0.00 0.00 o.oo o.oo 0.00 Cl.00 0.00 

Not Ultd lklinti- YI lklinti- n Ci.anti- Y3 ... inti- h bnti- Y5 lklinti· Y6 

L I~ Y1vh production, ei;part - F O.i.11) 0.00 o.oo o.oo 0.00 o.oo o.oo 

lnflat- 1 lit Ylir' 2nd .,. .. 3rd ,. .. 4tll Ylir' 5th .,.,,. 6tll .,. .. 
l 141 lklit lll'ICI, 11part product F. o.oo o.oo o.oo 0.00 o.oo o.oo 0.00 

L 14:? SilH ta~, r.:port prOduet F •• o.oo O.Oo) 0.00 o.oo 0.00 o.oo 0.00 

L IU Other direct v1riilll1 c01t- F o.oo o.oo 0.00 o.oo o.oo 0.00 o.oo 
L 144 Direct nan-v1rulllt cott, - F o.oo o.oo o.oo o.oo o.oo o.oo l'.00 

L U5 Llllour ar.c:lucltd an dartet - f o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
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T!111 BURt1AO : !Mlhlll~ Production Progralft and Sales - -foreign 

------------------ CC!f'M 2.0 - ECFA, Bl611EERIJl6 CMill.TlllG FllllS, lD-10 -

9 ' 10 II 12 ll 14 15 16 17 18 

l'>J311h- 'f7 (.l>.,1311\.1- YS l'uinli- ,., l!uinti-nO l!uinli -YI I lWnti-YIZ tmnti-Yl3 tmnti-Y14 ..._li-Yl5 llol 115111 lfDt 115111 

•).(It) O.\ii) 0.(() 0.00 C..00 o.oo 0.00 o.oo (1.00 0.00 0.00 

7th \·Hr eth \-eil' 9tt. weir l(itll weir lltll Yff' I~ Yff' 13th ftir 14lla yew 15'11 yew llDt 115111 lfDt 115111 

·:•.\•) 1).00 O.CIO 0.00 0.00 o.oo 0.00 0.00 o.oo o.oo o.oo 
•).•:•) .;.oo 0.1); 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 

•).(•) 0.00 1).00 o.oo 0.00 0.00 0.00 O.» o.oo 0.00 0.00 

•).•:•) •).(IO) O.Ot> o.oo o.oo 0.00 . 0.00 0.00 0.00 o.oo 0."9 

•).~-·:· •).•:•) O.\l(i 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 o.oo 

C!u¥ot?- n i!uinh- \11 lmnti-..., a.anti-YlO Bunti-Yll ..,_li-Yl2 lmnti-Yll ~i-Y14 ..... ti-Y15 llol ll5ld llol used 

(l,(o.) O.CiO 11.00 o.oo 11.00 0.00 0.00 0.00 o.oo o.oo 0.00 

7th \~:!I' ~ \-ear' 9tll year IOOI tfir llt.'i yr¥ IZtll Yff' 13th ye.- 14th ye.- 15th 'lfi'" llol ased llol used 

•).(lo) (l.o)) 0.00 o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 O.OI' 

(•.( .. ) O.w O.C.) 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo o.oo 
1),\11) 0.00 o.oo 0.00 o.iio 0.00 0.00 o.oo o.oo o.oo o.oo 
{•.•)) •i.ioii 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 

•) .. :.:. O.Ot) 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 

l'uillti- •;7 C!uar.ti- YI C!uanli- ..., C!uanti-YI') l!ianti-Yll C.Santi-Yl2 l!uinli-Yll Alanti-Yl4 lhlanli-Yl5 llDt ll5ld llol used 

•).00 0.00 •}.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

7th ~Hr st;, Yfil' 9th yeu lilth Yfil' lltll Ylif' 12th Yff' 13th Yff' 14th,... 15th ya- llol ll5ld lfDt used 

.;.~.; \•.0:•) il.(IO) 11.00 il.00 6.00 il.00 o.oo 0.00 o.oo 0.00 

il.•)o) O.•AI 0.00 0.6il o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 

•).00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo o.oo 
{I.•» 1).00 0.00 o.oo il.00 0.00 0.00 0.00 0.00 o.oo 0.00 

l).(lo) 0.(111 o.oo o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

(luilltl - Y7 l!tJillli- YI C!uanti- Y9 l!o.unti-YIO C!uanti-Yll c.ianti-Y12 lkiinti-Yll ..... ti-Yl4 &anti-Y15 llol USld llol used 

•).(•) 0.00 0.00 c.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 

7th V!il' 8th veil' 9th t"fK l(Jtll veil' 11th veil" 12th ye;ir 13th ye• 14th Yfit' 15th tfir llDt ll5ld llDl ll5ld 

•).((/ 0.00 C;OO o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 

0.00 o.oo 0 •• 10 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 

0.00 0.00 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 o.oo 0.00 

0.1)) 0.00 1).00 o.oo 0.00 o.oo 11.00 o.oo o.oo o.oo 0.00 

il.00 0.00 0.00 0.00 o.oo o.oo c..00 o.oo 0.00 o.oo 0.00 

l'uillh- )7 Ouillh- YI C!uillti- Y9 ~io•ti-YIO IM111ti-YI I !Mllllti-Yl2 WM!h-Yll C!uillti-Yl4 u.ianu-m llal ll5ld llDt ll5ld 

il.00 0.00 o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo 0.00 

7th ~·Ir &th Viii' 9tll veil' l(Jtll year 11th ye .. 12th yeit' 13th ye• 14th year 15th year llol ll5ld llal ll5ld 

0.00 o .. xi t).00 o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo 
•),,•)•} 0.0'1 O.Oo> O.Oi1 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 
().(olJ 0.00 0.00 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 0.00 

1).00 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo o.oo o.oo o.oo 
il.00 o.oo t).00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 

!ki111h- Y1 l\i111t i - \11 C!uonti - Y9 lkianti-YIO lhianti-Yll lkianti-Y12 INll!ti-Yll lkllnti-Yl4 lkllnti-Yl5 llot UMd llDt UMd 

0.\11) 0.00 O.•XI 0.(1() 0.00 o.oo o.oo o.oo o.oo o.oo 0.00 

7th vtJr Stll r•• 9th veil' lilth Viii' 11th VI" 12th ,.,,. 13th .,.. 14th .,.,, 15tll .,.. lfDt Ulld llot UMd 

(1.00 o.oo o.oo o.oo o.oo 0.00 o.oo o.oo o.oo o.oo o.oo 
il.iJ.) il.(l(l 6.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo l>.00 

0.00 6.1)) t),00 o.oo o.oo 0.00 0.00 o.oo o.oo 0.00 o.oo 
(•,00 (1.00 0.(lo) 0.00 O.Oo> 0.00 o.oo o.oo o.oo o.oo o.oo 
•i.(01 v.Ot> il.00 0.00 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 

x-24 



--
Tota 8URttA•) : Suttlt-le Produc~ion f>rogra• and Sales - local 
-------- ----- CllFM 2.0 - ECFA, F.ll&UEEllUI& Cl}Sl.Tlll& FIRKS, 111."10 --

[;ii :> l 4 5 6 1 

ReftrlllCe LWnb-YI l!u.Mb- Y:> ...-i-n hlnti-Y4 lmnli- Y5 ~i-Y6 

l 14: •Hrlv c-rll!lt.oet1011. lac•l p- A Y.il-!.(ll) :!3'6:>6.l)i ~.00 295».00 :?9S».OO :?9531.00 Mll.Oil 

la flit- I 1st ye.- ::w ye.- lrd Y6'" 4tla ye.- 5tll JR"' 6tla ye.-

l 141 Ont prace, lix:•I Dl':Dlct A •• @.ell) 1.00 1.00 1.00 1.00 1.00 1.00 

l HS Sties ti:. IGCal prdlct A ••• O.\IC 0.00 0.00 0.00 o.oo 0.00 0.00 

l lol" Citt.er dared vi1'1illle cl!!t- A 0.(•) 0.00 0.00 0.00 o.oo 0.00 o.w 
l 15':• ~1rect 111!11-.•iillle cmt, - A 0.00 o.oo 0.00 o.oo O.liO 0.00 0.00 

l ·~· lillcalr UIClllll!d an direct - A 0.00 O.llO 0.00 o.oo 0.00 0.00 0.00 

I l!Rference hF.li- YI twnti- Y2 c.-ti-n l!liinti - Y4 lmnti- Y5 "-ti- Y6 

l I~:! Ysrlv prndt.ictian, lacil p- I i>.00 0.00 1),00 o.oo o.oo o.oo o.oo 

lnfl•t- l l!l WHr' 2nd yew lrd yew 4tla JM" 5tll ye.- 6tla JM" 

l I~ lh1t pnce, lix:•I 11r111M:t Ji •• 0.0.) o.oo 0.00 o.oo 0.00 0.00 O.GO 

l I~ S!ln tu, lcul praduCt 1 ••• 0.00 o.oo o.oo 0.00 o.oo 0.00 0.00 

l 1~5 Otlltr darKt v1r1illle cmt- I o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 

l I~~ liired llOll-v•iilllr tmt, - I 0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 

l 157 Ul!tW ll'IClui!ll in dared - & 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 

112fer111ee hati- YI IM!ti- Y2 .... ti-YJ ~i-Y4 .... ti-Y5 hanti- Y6 

l ·~.e rfil"lt praduehan. lacill p- c o.oo 6.06 0.00 0.00 0.00 o.oo o.oo 

lnflilt- 1 1st Yfll 2nd Yfll :Jn ye.- 4tla ye .. 5tll ye.- 6tll ye.-

l 159 lt11t price. latill pr-.Ct c .. 0.00 o.oo O.GO 0.00 o.oo o.oo o.oo 
l I~) Sties tu. laul prlllM:t c ... 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 

l 1:.1 Otller dar!>:t vil'"iible cl!!t- C o).00 O.Oil o.oo 0.00 0.00 o.oo O.Oi) 

L Iii:' Direct nan-v;iriillle cmt, - c 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 

L It~ lll!our anciudld in direct - [ •).00 o.oo il.00 0.00 o.oo 0.00 0.00 

Reference Wilnti- YI lhlilnti- Y2 &liilnti-Yl LWnti- n ~i-Y5 .... ti-Y6 

I 
L li'.4 'rur!' pr~.JChan, lacal p- D 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 

fnfl•t- 1 l!t Yell ::w Yfll lrd VU' 4th J"NI' 5tll ,_. 6tll "" l 1!5 1)11 t pnce, lac•l pralld D .. o.oo 6.00 0.00 o.oo 0.00 o.oo 0.00 

L I~ Sales tiX. laul pracM:t D ... o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 

l li.7 Otll!r direct v .. iible cll§t- D 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 
l 1611 lhrect llOll-vrullle ;;ll§t, - D o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 
L lli9 lillaur 1nclud!a 1n direct - D il.00 O.Oo) 6.00 o.oo o.oo o.~ o.oo 

Reference lklilnti - YI LWnti- Y2 .... u-n bnti- Y4 LWnti- Y5 bnti- Y6 

l 170 \'eB" Iv praduch Oii, I 11ti1l p- E o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 

lnflit- 1 1st YI• ::w ff• lrd ff• 4th ye• 5th "' 6th ye .. 

l 171 ()lat price, lacill praduct E .. o.oo 1).00 0.00 0.00 o.oo o.oo o.oo 
L 17:' S~IH t.a:;, lanl pracM:t E ... o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 
l 173 Ot1• direct v•ublt colt- E o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 
l 174 llir~t nan-v•uble cCKt, - E o.oo o.oo 0.00 o.oo 0.00 0.00 0.00 

l 175 lillllur 1rduded in dirKt - E 0.00 o.oo o.oo 0.00 0.00 o.oo o.oo 

Reference l\JM!ti- YI C!uMti- Y2 imnu- n "' i- Y4 lhlilnti - Y5 lmnti-Y6 

L l7b ~Hrl• prllducllan, laul p- F 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 

lnflat- 1 1st YI• :?nd YI• 3rd .,,,, 4th YI• 5th .,, .. 6th "' L 1n ()11t price, lacal pracM:t F .. o.oo 0.00 o.oo (1,00 o.oo 0.00 0.00 

L 178 S1ln till, lanl prllllJCt F ... o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 
L 17.; litr• a1r1ct v•ublt cost- F 0.00 o.oo 0.00 0.00 o.oo o.oo o.oo 
l lllil Direct nan-vir&illlt COit, - F o.oo 0.00 o.oo o.oo o.oo o.oo o.oo 
l 181 Llllaur 1ncludtd an direct - F o.oo 0.(l•) o.oo 0.00 o.oo o.oo o.oo 
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Toti EcURHAI) : Suttible Production Progra• and Sales - local 

---------- COFM 2.0 - e:Ft, Bl&llEERlllli IDBl.Tlllli FIRllS, 1lnO -

8 4i Jo) II 12 ll 14 15 Ii 11 II 

Cwrih- 11 C!>.JM1ta- YB l!uinh- .,., l\iinti-Ylo) !minli-Yll hnti-Yl2 ..._ti-Yll 111Nnli-Yl4 Dllnti-YIS lot UHd llDl ... 

:c5::.·:•) ~~1 ..... •:· ~.\(I :!'15Il.OO :?9533.00 ~('o) :!!5]3.00 ~.00 295ll.OO 0.00 0.00 

"th \"!JI' Btll ft.II' lith \"HI" II.Ith yew llth yew I~ ye.- lltll yur 14tll,.. 15tll yer llDl ... llDl 115111 

1.-"•) l.{•j 1.0:.W> 1.00 1.00 1.00 1.00 1.00 1.00 1.0'> 1.00 

t) .. •:•:• l• .. (li) 1).00 1).\9) 0.00 o.oo c.oo o.oo 0.00 o.oo 0.00 

\t.•:0) (•.(•) 6.•)) •>.e:--> 0.00 0.00 0.00 0.00 o.oo O.GO 0.00 

(•.(!\• 1).\11) 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 

.: ... (1i1 •).{it) 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 

C'll:nta- 't7 l!uinti- YI ANnti- ,., ~ti-YIO a..ti-Yll 111Nnli-Yl2 .._ti-Yll .._ti-YH Alinti-YIS llDl 115111 llDl uud 

•) .. •:•) o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo O.GO 0.00 

7th ~!ii" Stll yew 9th YHr" Ii.Ith we.- 11th yur l:!t•,.. lltll yur 14th yur 15tla yur llDl llSld llDl llSld 

\..{•) o • ...o 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 

•).\II) O • .ll) 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 

(I.•)} i).00 {t.00 0.00 O.Ov 0.00 0.00 0.00 0.00 o.oo 0.00 

•).\•) 0.1)1) O.\a) o.oo 0.00 0.00 o.oo O.GO o.oo 0.00 0.00 

(•.ht• 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 

('U!llh- Y7 {llJillti- YI llNnti- " Alinti-YIO .._.ti-Yll bnti-Yl2 lllNnti-nl 1Wnti-Yl4 Alinti-TIS llDl llSld llDl used 

(l.\li, 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 

7th 't"!.11' 8th \"!JI' 9th Yffl' IOtll ve.- 11th yur 12th yur lltllyur 14tll yur IStb yur llDl llSld llDt used 

0.1)) 0.(1) 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo 
•).00 O.Oi) 0.00 0.06 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 

•).•YJ t).(o(I •).•:•) i).00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

•).\•) i).1)) o.oo 0.(11) &.00 o.oo 0.00 0.00 0.00 0.00 o.oo 
(I.\•) 0.\1(1 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 o.oo 

lluinta- Y7 l!uinb- YI l\Nnti- " l.Wnti-YIO l!uanti-Yll ~illti-Y12 l!uinti-Yll 1Uiti-Yi4 bnti-YIS ti UHd llDt used 

(•.rJi:• 0.(iO 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 

7th -;eor 8th \'!!I" 9th ye .. loth re• 11th Y!ll' 12th yur lllh YN' 14th"' IStb yur llDl used llDl used 

''·•)) o.oo o.oo (i.00 0.00 0.00 0.00 o.oo 11.00 0.00 o.oo 
•).\ii) i).•)) o.oo o.oo 0.00 i).00 0.00 0.00 0.00 0.00 0.00 

0.01) O.C(I O.Go) 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 

•).00 (;.(11) o.oo G.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

v.•)j •).00 O.t)) 0.00 o.oo o.oo o.oo o.oo o.oo 0.00 o.oo 

tlliillh- Y7 l!>JM1ti- Y8 lluanti- Y9 lluanti-Y:O bnti-Yll 1Uiti-Yl2 .._.ti-Yll .... u-m .._.ti-YIS llDt used llDt used 

MO 0.00 0.00 0.00 o.~ 0.00 o,oo o.oo o.oo o.oo 0.00 

1th \"!II' 8th Y!K 9th Y!lt' 10th Y!llf 11th fell' 12th ye• llth re• 14tll ye• 15th ye• llDt used llDt used 

0.('I) 0.00 o.oo 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 

0.(11) 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
<1.•» t).00 o.oo o.oo 0.00 o.oo 0.00 0.G;) 0.00 o.oo o.oo 
0.00 O.•lO o.oo o.oo o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 
(1.1)) \•.(!\) o.oo o.oo o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 

wonh- Y7 l!uJ.1h- Y8 l!uanti- " l!uMtti-YIO l!uanti-Yll lhlinti-Yl2 c.i.nti-Yl3 lkl111ti-Yl4 bftti-Yl5 Not used Not used 

0.1)) o.oo o.oo (1,00 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 

7th Y!U' 8th Y!lt' 9th .,. .. 10th Y!llf 11th year 12th .,.. llth .,.. 14th .,. .. 15th yeM" lllDt used lllDt ulld 

O.•YJ 0.00 0.00 o.oo o.oo o.oo o.oo o.oo 1),00 o.oo o.oo 
0.(11) ().00 o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo (J.00 o.oo 
(i.00 o.oo O.•XI o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0.00 

•).iJ(J (1.00 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 
(1,1)1) (i.00 0.00 o.oo 0.00 o.oo ~.00 o.oo 0.00 o.oo o.oo 
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Tilla BURHAO : !Mlhllle Working Capi ~Al Requi re.-en~s - ~ 'l 
Cll'fM 2.t - HFA. Ellill&ltlll& ID&LTPI& FJlllS, 1llK10 -

C.."1 2 3 • s • 1 

C-.a- F C-.a- L C-.a- F to.Ta- l tillS!ll ti ... ti ... 
L 1r- llccU1ts receiYillle ClJC: en o.oo 0.00 0.00 v.:IO 0.00 0.00 o.oo 

Clr\T.a- F r-.- L nalllstll not ... tiusel ti ... tillllll 
l Ill I-tart, r• Nttrial (1J ••• 0.00 o.w; o.oo o.n 0.00 0.00 0.00 
l 11!4 l1111111tary. n• eeterial ~I ••• 0.00 0.00 0.00 t.00 o.oo 0.00 0.00 
l 1115 ••-tart, utilibes •••••••••• 0.00 o.oo uo 0.00 uo 0.00 0.00 
L lfit lm:111tarr. ener,v •• u ••••••••• o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 
L 187 1n-tar1. !Pre ... ~= ...•••• uo uo 0.00 o.oo o.oo 0.00 o.eo 
L Iii& llMlllarw. aat-11t'prar rtH ••• o.oo 0.00 0.00 0.00 o.oo 0.00 o.oo 
l 199 ln•-entary. fini!lltd ., oduds •• 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 
L 19') ic:c-i! peyillle •••••••••••••• 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 

T!lli BURttAO : Sulllillle Source of' Finance -foreign 
IDFM 2.0 - ECFA, EllillEERPI& ID&LTPI& FllllS, Tlllll -

Col 2 l • s 6 1 

l!t di!llu w di!llll 3rd ... 4tll di!llll SU. . .. 6tll •i• 7tJa di!llu 

l 191 E•atrO (ardiiury dlireJ ••• o.oo o.oo 0.00 o.oo o.oo O.c-9 0.00 
L 192 EGuitrP lprefer111te !lwel. c.oo o.oo 0.00 o.oo 0.00 o.oo o.oo 
l 19J !iull!idies, qrillts ••••••••••••• 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
L li4 lain A. farti9" U1FI •••••••••• 261)75.00 8619.00 o.oo o.oo 0.00 0.00 o.oo 
L 195 Loan 9, fartiflll Ulfl •••••••••• 0.1)0 0.00 0.00 0.00 o.oo 0.00 0.00 

L llfil Lllill C. fare19'1 lCfl •••••••••• 0.00 o.oo O.•:io C).00 o.oo Ci.GO 0.00 
L 197 Owerdnft 11winca prmkti111 ••• o.oo 0.00 0.00 0.00 0.00 0.00 0.00 

Tilli BURMAO : Sulltillle Source of' Finance local 
---------------- CllFM 2.0 - HfA, EllillEERllli ID&LTllli Flfll!i, 1000 -

Col 2 l 4 5 6 1 

1st di511u w di!llu !rd disbu 4tll disbu 5tll disbu 6tll disbu 7tll disbu 
L 1418 £qui tV-0 (ard111¥Y sllil"HI ••• 1).00 o.oo 0.00 0.00 0.00 0.00 o.oo 
l 199 EquitrP (preference slllrn I • o.oo o.oo (1.00 0.00 0.00 0.00 0.00 
L :'I)) !Uludin, gnnts ••••••••••••• 0.00 o.oo 0.00 o.ro o.oo o.oo 0.00 

L :!i)I Lllill A, lanl "'-' • ••••••••••• 14959.00 8441.00 tl.00 0.00 0.00 0.00 o.oo 
l ::.11'.12 LOill i. lac1l fkl •••••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L :!i)) l.DMI C, lac1l IQ.I •••••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
L 2( .. Ovtrdr1ft taring prmkt1111 ••• o.oo 0.0.) 1).00 0.00 0.00 o.oo o.oo 

hbi BURMAO: Subtible Income. Tax• Cash-flow 
---------- CllFM 2.0 - ECFA, EllilllEERllli IDl!ll.Tlll6 Flfll!i, Tll:YU --
Col 2 l • 5 6 7 

Yil'iill- ? Ye•lr % TA llo-fyl Years lass Tu crldit Differ- F Differ- L 

L 2')5 lncOlt tu .................... o.oo o.oo o.oo 1.00 0.00 0.00 0.00 

Isl YI¥ :!nd ""' 3rd ynr 4th Yt• 5tll ""' 6th ""' 7tll ""' L :?06 lnvnt1111t lllllWillCe ldlducted o.oo 1).00 0.00 0.00 0.00 0.00 o.oo 
L '1'17 DlprlCHtllll lllCllllllCe hn1ti1 1).00 0.00 O.OCI (1.00 0.00 0.00 o.oo 
L :))8 Ad1ust1111t af incDM tu •••••• 0.00 o.oo o.oo 0.00 o.oo 0.00 o.oo 
L :!1)9 fir rite an % hf "'hnld v• o.oo ··.00 o.oo o.oo 0.00 0.00 0.00 

L 21il Profit dislributed £qu1tr--ffl 0.00 t.00 0.00 o.oo 0.00 o.oo o.oo 
L :?II Profit dJllrJbutld Eau1ty-·fl.I o.oo 0.00 1).00 o.oo o.oo o.oo o.oo 
L :12 ?raht dutrillutld EQ111ty-oFI 0.00 o.oo O.tiO o.oo o.oo 0.00 0.00 

l :?13 fraf1t d11tributld £qu1ty-ill o.oo 0.00 o.oo . o.oo o.oo o.oo o.oo 
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T11n BURHAO : Silltillllt Working Capical Require.ents - f'/l 
mot :?.O - ECFA, Blill&Rllli CllSl.Tllli FIRllS, Ta'.10 --

9 ' 10 ll I:? ll 14 15 16 17 ll 

lll!t ~ lbt UHll llDt used ...... ti ll!ed ti usell tim8 ti 111111 Mused Mused tiusell 

l'.i.t-:0 o.oo 0.(~ o.oo 0.00 0.00 o.oo o.oo 0.00 o.oo uo 

ltt UHd ti UHll ti used lfDt used tillml ti 111111 ...... lfDt ~ lat used tiusell lfatllsell 

l'.i.w 0.(•) o.oo 0.00 o.oo 0.00 0.00 O.l'O 0.00 O.:t o.oo 
{\.•:,:. •).00 0.9') i).00 O.GO 0.00 o.oo 0.00 0.00 0.00 o.oo 
·=·.i·1 1).0:-) O.w Ui) 0.00 o.oo o.oo o.uo 0.00 0.00 0.l)O 

\l.Oi) O.iiO 1).00 0.00 o.oo o.oo o.oo o.oo O.CIO o.oo o.oo 
i').\11) O.ilO 0.(11) 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 o.oo 
•).•:.:. 0.(iO 0.00 O.tiO 0.00 0.00 0.00 0.00 0.'10 0.00 0.00 

•).w (l.•)i) 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
(t.(o) 0.00 i).(lo) O.Oll 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 

T!ba BUR11AO : Si.ofltilllt Sourc~ o.f: Finance -foreign 
IDFM 2.0 - EIJ'A, Bl&DEEltllli Cll&1. Jiiii FJlllS, Tlt'111 -

a ' 10 ll 12 ll 14 15 16 17 II 

eth da!tia 9tll lliS!Ju l(oth di !llu lltll dasllu IZll di!llu IJtll disllu HUI di!iillll 15tll di!iillll 16tll da!iillll lltb di!llll lltlldi• 

•J.•:oO o.oo o.oo o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
(1.(11) oi.00 O.Oo) 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 
•).00 o.oo 0.00 0.1.lO 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo 
v.•X- 0.00 0.00 0.10 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 
lj.(li) O.lit) 0.1)} 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 
i).(•) i).io) 0.00 o.oo 0.00 i).00 o.oo o.oo 0.00 0.00 o.oo 
1).00 0.00 0.00 o.oo o.·~ 0.00 0.00 0.00 o.oo 0.00 0.00 

Ti111 8URMAO : 516tiblt Source of' Finance local 
IDFl.R 2.0 - EIJ'A, BlillliEERllli IDBI.Jiiii FINIS, TOOIJ -

8 9 I•) II 12 ll 14 15 16 17 II 

8tb di!llu 9tb di!bu IOtb di!bu 11th disllu 12th disllu IJtll disbu HUI di sllu 15tll disbu 16tll disbu 17tll disbu 18tll disllu 
(I.I)) 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 
1).00 0.00 o.oo o.oo 0.00 1'.1.00 0.00 0.00 0.00 o.oo 0.00 

O.•M 0.(iO fJ.00 0.(11) o.oo o.oo o.oo 0.00 o.oo o.oo 0.00 

(1.00 0.00 •).00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 o.oo 
0.•::00) 0.00 1).('Jt) o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 
1).(1() 0.00 o.oo o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 
(I.((\ 0.00 •).00 o.oo o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 

htn 8URMAO : illltilllt Income. Tax. Cash-flow 
--------- Cll'fM 2.0 - ECFA, EN&JlllEERllli IDBI. Jiiii FJAtlS, Tll'lO -

9 • 10 II 12 ll 14 15 16 17 18 

Not uHCI Not U!ecl Not UHd llDt uud Not uHCI Nat Ulld Not uud Not uud lat used Nat used llDt used 

1).(ii) (I.I)) o.oo 0.00 0.00 o.oo o.oo 0.00 o.oo 0.00 0.00 

8th ve.r 9tb Ye.II' 10th Vflt' lltb ytlt' l::?th .,.,, lltb .,.,, 14th.,. .. 15tll .,.,, '1Dt used llDt Ulld llDt used 

•).00 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
Cl.•XI o.oo O.•XI o.uo 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 
1).00 0.00 o.oo o.oo o.oo o.oo 0.00 0.00 o.oo o.oo o.oo 
o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 o.oo 0.00 o.oo 
0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 0.00 o.oo 0.00 

o.oo o.oo o.oo o.oo o.oo 0.00 o.oo o.oo ~.oo o.oo o.oo 
0.00 il.00 o.oo 1).00 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 
o.~> o.oo 0.00 o.oo o.oo o.oo o.oo o.oo 0.00 o.oo o.oo 
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' 
T:!!oo BURl"IAO : Subta..e Working capital req •• ~oreign 

IDFM 2.0 - e:FA, Ellill&Rllli Clll!ill.Tllli FUllS, T:J:YO -

Cal I 2 3 4 5 6 1 I 
9dc cato required YI r_.jred Y2 required Y3 requint Y4 r•red Y5 required Y6 

l I r1ce1'"•les ••••••• 
l 2 rill materul l!t •• 
L ~ r;t11 &!ll!l'Ul olller 

l • uhhtil!! ••••••••• 
l 5 enef"o'IY•••••••••••• 
l ii 5Gil"r-G¥l! ••••••• 
l i IO'l-in-protrl!!S •• 
l & hn1 !lied pro61cts. 
l 9 h•1hlies ••••••• 
l li1 ti!h in 1131111 •••••• 
l II current i!~ls •••• 
l I:? net IJIO"I: ., Cillil•I 
l n rllC inaeHe •••••• 

t).00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 
Ct.Ill) O.o.l 0.00 0.00 0.00 0.00 0.00 0.00 
o).00 0.00 0.00 t.00 o.oo ').00 0.00 0.00 
o).00 o.oo 0.00 o.oo 0.00 0.00 o.oo 0.00 
0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 0.00 
O.•)) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
(1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.81' 0.00 o.oo 0.00 0.00 0.00 
0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 
0.\11) o.oo 0.00 o.oo 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.\11) 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

Ta. BURMAO : !Ultallle Working capital req. • local 
·---------------------- CllFM 2.0 - EIH. Ellill&Rllli ar&l.Tllli FJRllS, Tit:YO --

Col 

l 14 recea,,,.dlles ••••••• 
L 15 ra. uterul 1st •• 
l lb ri» scterHI olller 
l 17 uhhtie! ••••••••• 
l 16 ener9v •••••••••••• 
l I~ !llif'Mil'h ••••••• 

l ;?I} -~-111-pr~I!!! •• 

l 21 hnnlled pro61cts. 
l :?:? hilnllhes ••••••• 
l 23 Ci!ll 111 hilld. ••• •• 
l 24 curr111t ~set! •••• 

l 3 net 1111rt'q caoihl 
l 2t NllC 1ncreiff •••••• 

1 2 3 4 5 6 1 I 
9dc coto required YI required Y2 required Y3 required Y4 required Y5 required Y6 

0.00 1).00 0.00 o.oo 0.00 0.00 0.00 0.00 
0.00 o.oo 0.00 o.oo 0.00 0.00 o.oo 0.00 
6.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo 
0.1)) 0.00 o.oo o.oo 0.00 0.00 o.oo o.oo 
0.00 0.(•') o.oo 0.00 o.oo o.oo 0.00 o.oo 
o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo 0.00 
0.00 0.00 0.00 o.oo o.oo 0.00 o.oo o.oo 
0.00 •).00 o.oo 0.00 0.00 0.00 o.oo o.oo 
0.00 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo 
o.oo o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 
o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 
0.00 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 

hbw BURMAO: Subtillle Working capital req., consolidated 
--------------------- CllFM 2.0 - ECFA, EllilllEERll& C!NaTll& FIRllS, Tll'YO -
~l l 2 3 4 5 6 1 I 

Ide coto reQUirld YI required Y2 nquired Y3 required Y4 required Y5 required Y6 
L 27 rllC,can!ol..... •• • 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 
l ::S 1ncruH con!ol... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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T:N BURMAO: St6table Working capital req. • -Foreign 
------------ CllFM 2.0 - EIFA, Ellill&Rllli m&l.TDli FIMS, Ta10 --

9 10 11 12 ll 14 15 16 17 
reat.01r!d Vi required ~8 rtQUired Y'i require-YIO require-YU require-Yl2 require-Yll require-Yl4 require-Yl5 

•).(•) •).I)) 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 l 

(•.-=-=· 0.(11) 0.1)0 o.oo 0.00 0.00 0.00 o.oo 0.00 l 2 

•).00 6.0>J 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo l l 

(•.(•) o.oo o.oo o.oc o.oo 0.00 0.00 o.oo Ci.00 l 4 

(l.Oi:• (I.(~) 0.00 0.00 0.00 0.00 o.oo o.oo O.OG l 5 

(>.{•) o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 l 6 

•).(1(1 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo l 1 

1;.(11) 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 l e 
1).(-j t).(•) o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 l 9 

0.(•) 0.00 0.1)) 0.00 0.00 0.00 o.oo 0.00 0.00 l 10 

•).(•) o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 l u 
(t.(-0 o.oo o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 l 12 

(1.(1() 0.1)) o.oo o.oo 0.00 o.oo 0.00 o.oo 0.00 l 13 

li!IM BURMAO: Wltilllle Working capital req., local 
-------------------- IDFllR 2.0 - EIJ"A, BlilllEERIN& IDBI.TIN& FIRllS, Tll'.YO --

9 10 II 12 ll 14 15 16 17 
r~irecl i7 rtQUired •11 required Y9 require-YIO require-YU r..Ure-Yl2 require-Yll r..Ure-Yl4 r..Ure-Yl5 

0.(•i 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 14 
v.00 0.00 v.00 0.00 0.00 0.00 0.00 0.00 0.00 L 15 
O.Ot) li.00 O.l}(I 0.00 0.00 0.00 0.00 0.00 0.00 L 16 
1).((1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 17 
6.(•) 0.(il) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 18 
~ ~ ~ ~ ~ ~ ~ ~ ~L~ 
0.(o) il.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 20 
1).(1(1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 21 
0.(•) •).00 o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 l 22 
•).Oii 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 23 
Q.t:o) O.C() O.Ot) 0.00 0.00 0.00 0.00 0.00 t>.00 L 24 
~ ~ ~ ~ ~ ~ ~ ~ ~L~ 
0.1)) 0.00 O.(li) t).00 0.00 0.00 0.00 0.00 0.00 L 26 

hbw BURMAO : 5'..btable Wor•c i ng capital req. • · consolidated 
---------------- - IDFM 2.0 - EIJ"A, BlillEERIN& IDSl.TIN& FIRllS, Tll:YO -

9 10 II 12 13 14 15 16 17 
reou1red Y7 recauirtd Y8 rearJired Y9 require-YIO require-VII require-Yl2 require-Vil require-Yl4 requi;e-Yl5 

v.oo o.Ot> 1>.00 o.Ot> o.oo o.oo o.oo o.oo o.oo L 21 
O.•)t) 0.(1() 0.00 0.00 0.00 O.Oo) 0.00 0.00 0.00 L 28 
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Tollo 9URMAO : S.olltaolt initial -fixed invest•ent - -foreign 
--------- CllFM 2.0 - RfA, 06JllEERD1i ID&l.Tllli FIRllS, 111.10 --
Col 2 3 4 5 6 7 8 

I 
919 farei9 sm fvillf iiwest- Pl imest- P2 inwst- Pl iAWSt-,.. 

l I hnd, site •••••••• 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
l :'. ClYll t;•I! ••••••••• 83.00 91.lO o.oo o.oo BJ.00 {1.00 0.00 o.oo 
l > eqwpmenl i\•8 ••••• :.iam.oo ~-:?O 0.00 0.00 21452.00 6903.00 0.00 0.00 
l 4 tQUIJ*fll c ••.... 344:5.00 :Jm.c.:; 0.00 0.00 :t.'80.00 16:5.00 0.00 0.00 
l 5 incorparilt ••••••• 0.00 il.00 0.00 0.00 o.oo 0.00 0.00 0.00 
l i: Po-t:ll'Mft ••••••• 14(18.30 322.00 0.00 0.00 3:5.94 IOllZ.36 o.oo 0.00 
l 7 ~:?~!I fi ;!!J ••••••• "291.30 -m&.50 o.oo o.co 25140.94 8150.36 0.00 o.oo 
l 8 ar.•entarv ......... loi74.00 1674.00 0.00 0.00 0.00 1074.00 o.oo 0.00 
l II r:!CHv311lts ....... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
l I•) t o t i 1 ......... 34~.:ro 35760.50 0.00 0.00 25140.94 9224.36 o.oo 0.00 

Tallo BURMAO : !Ultilllt initial -fixed investment - local• consolidated 
CllFM 2.0 - RfA, BliJllEERDli ID&Ullli FIE, 1IEU --

Col 2 l 4 5 6 7 8 

- lacil sm fnl/I 
- cansal - fvil/t i-.t- Pl illftSt- P2 ilMSt- Pl inwst-" 

l ll hnd, site ........ o.oo 0.00 0.00 0.00 0.00 o.oo o.oo o.oo 
l I:? ci\-i I A+I ......... 847.00 891.70 930.00 981.00 Sl0.00 400.00 o.oo 0.00 
l ll equiNellt i\•I ..... 18197.00 19360.50 46552.00 49860.70 ll087.00 1346:5.00 0.00 o.oo 
l 14 IQUllNll!lll c •••••• 2194.l)j 2341.70 :5639.00 6114.70 47:57.00 1112.00 0.00 0.00 
l 15 1ncoroar Jte ••••••• 0.00 o.oo o.oo 0.0l) 0.00 0.00 O.GO 0.00 
l 16 Po-t:pell!ift ....... 1436.00 103.00 2844.30 425.00 699.91 2144.39 o.~ 0.00 

I l 1; tohl fi~ed ••••••• Z?m.oo 2'1696.90 SS965.l0 S738l.40 l907MI 16891.39 0.00 0.00 
L 18 111ventar~ ••••••••• 249.00 248.00 1322.00 1322.00 o.oo 1322.00 0.00 0.00 
l l'I recei v311lts ••••••• 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
l 2') tat i 1 ......... 229:?2.00 2:!944.90 5T.!87.Y! 587«i.40 39073.91 111211.39 O.Ck. 0.00 

bllo 9UR1'1AO : !Ullillle initial -fixed investment - consolidated• -forrign. local 
CllFM 2.0 - RfA, El&lllEERlfli ID&l.Tlfli FllllS, 1000 -

Col 2 l 4 5 6 7 8 

grillt toti FWl. - l'Yll -fvil -Pl ... n 5119 Pl _,. 
L :?I sua, cons/f ••••••• 57:.'87 .lO 61194.69 34365.~ l6879.39 25140.94 9224.36 0.00 o.oo 
L 22 5'9. lac.ii •••••••• 1v.0t> .2.00 22922.00 24'Jl5.l0 13912.97 8989.03 0.00 o.oo 

, 
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t.t-:; 8URttqo : ~tale initial ~i::ced invest_,,t - f:oreign 
~· 2.0-e:FA, Elftb&lllli c•u• Fllll!i, 111:11 --

' 10 II l:? ll 14 IS 16 17 II 

l••-P-t- P5 a!M!t- P6 =-t-'7 i•.st- Pl llDt ll!d llDt 11!111 M11911 ti 11!111 lllt11911 Kr• nl• 
(l.(lt) i).w 0.00 0.00 O.tlO ~.o.> .... O.IO . ... UOL I 

t).(a) (1.00 0.00 o.oo 0.00 o.oo .... uo .... 20.JS L 2 

(l.V.~ o.oo 0.00 0.00 0.00 o.oo o.eo 0.00 uo 19.JS L 3 
•).\-) o.~ o.oo t.llt) 0.00 o.oo 0.00 o.oo o.oo a1.25 L • 
(I.•:•) o.oo 0.0.) 0.00 o.oo 0.00 0.00 O.Oi 0.00 UOL s 
•).(a} 0.00 o).ilO 0.00 o.oo o.oo 0.00 .... 0.09 O ... L 6 

il.•:O.:• 0.{'I) 0.00 O.\IO O.t!U 0.00 0.00 o.oo 0.00 mt.JSL 1 

•).•:-> (l.t-) t).00 o.oo 0.00 uo uo 0.00 .... 1074.tol I 

(1.00 i).00 o.oo o.oo o.ot uo o ... o.oo O.to O.tol ' •).0:11) 0.1)) 0.00 0.00 O.IO o.oo o.to ••• .... WM.JSL 10 

Tillci BURttAO : Sabtillle initial .fixed investment - loc•l ... consolid•ted 
llJAR 2.0 - e:n. Elftb&lbli CEl.Tbli FllllS, 'Ir.ta --

9 10 II 12 13 14 IS 16 17 II 

i~"P-t- P5 i•Vlr!t- P6 i11¥ftt· P7 iiwnt- fl lllt 11!111 !'IDt 115111 M11911 MBlll lat .... Kr. Yll• 
{1.00 0.00 0.00 0.00 o.oo 0.00 O.IO uo 0.8' o.toL II 

o.oo O.iit) O.IO 0.00 0.00 0.00 O.IO o.to o.to 20.52 L 12 

o.w 0.00 0.00 t).(10 0.00 0.00 O.IO o ... 0.00 116311.10 L 13 

t).~) il.ilO 0.00 O.IO 0.00 O.ot 0.00 0.00 0.00 IM.JS L .. 
(l.(li) 0.1)) 0.00 O.CK. o.oo 0.00 0.00 o ... 0.00 0.00 L 15 

•).00 0.1)) O.IO 0.00 0.00 0.00 0.00 O.IO o ... 0.00 L 16 

li.V.) O.ilO O.IO 0.00 0.00 O.GO o.oo 0.00 O.IO 1m1.27 L 17 

.; . .:~ {l.ilO 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 1m.oo L II 

0.1)) 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 L It 

li.00 u.oo i).00 0.00 0.00 o.oo 0.00 o.oo o.oo 141.13.27 L 20 

Tillo BURttAO : ~tilllt initial .fixed investment - consol i dated" -forei{lnr local 
~- 2.0 - EliA, Blill&Rlll& IDISILTlll& FUlllS, Tll:1ll -

9 10 II 12 13 .. 15 16 17 18 

~P5 
_,. 1119p7 !U9 Pl lat 115111 lat 115111 llDt llHd llDt llHd lat 111111 Kl'iP fth 

ti.I)) u.ov u.oo 0.00 0.00 0.00 o.oo 0.00 o.oo 9044.JS L 21 
•).00 {I.ill) 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 5568.52 L 22 
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Toto 9URt1AO : Sultt~lt i r.v•st.•1Pnt. during product.ion. -farwign 
~2.t-ma. B&DE911& CDl!ill.Tb& FllllS, llt:W --

CJ! ? ~ • 5 ' 1 I 

•• ulail D!Ml-n cdlfl- 'C cnllfl- n clSllfl- ,. UIMl- '5 clSllfl-" cdlfl-Y1 
l 151 111111. sate •••••••• O.\a) 0.@e ••• .... . ... . ... . ... . ... 
l I~ t1•1l .O•I ••••••••• ·-~ uo .... .... . ... . ... . ... .. .. 
l 151 eqga_.t ~ ......... o.eo O.N t.eo .... • •• ... • •• . ... 
l l~-4 ta1111)11Ml c .•.••.• 0.40 . ... O.t\' . ... o ... • •• . ... • •• 
l I~ IGCGl'llllf'ilt ••••••• o.vo .... O.QO . ... o.eo .... . ... . ... 
L l~ll!t~······· O.GO O.M .... 0.00 0.00 ••• .... .. . 
L 151 tatil h:el ••••••• •• oo .... o.eo . ... .... . ... . ... . ... 
l 12 I• pr'911!"ftS. •••••• t.w .... O.OI .... I.to .... . ... o.eo 
L 159 1--."llltcry ••••••••• 1074.00 o.oo .... MO .... ... . ... . ... 
l lb') rea1~ibln ••••••• I.ii 0.68 ••• .... . ... • •• . ... . ... 

I l llll ci!ll. !NI* ••••••• .... .... .... . ... . ... . ... o.eo .... 
L lt1 tat.cwrat ••••••• 1074.00 t.to .... ••• . ... • •• • •• o.oo 
L 16; •••••••••••••••••• o.oo 0.00 .... .... . ... O.lt .... . ... 
l ·~ tat•l i!!el ••••••• 107U•> 0.00 .... .... . ... o.ec . ... ••• 
l lt5 dlDrKlilhM •••• •• I.Oil 1115.11 1115.11 1115.11 1115.11 1115.11 15".15 1594.15 

Til!o BURttA0 : Subl•le i nvc ~st..-ent. during production, consolidated 
aw•u-ma. BlilllEElb5 l'ml.JDli FllllS, 111:!1 -

Cal 2 l • 5 ' 1 I 

... Ulol cnbfl-n clSllfl- n clSllfl- n clSllfl- '" U!MI- Y5 clSllfl- Y6 clSllfl- Y1 

l 160 lillll. !llt •••••••• O.'» ••• o.oo ••• .... ••• 1.00 .... 
L 1~7 cnll M ••••••••• 0.00 0.00 ••• .... . ... 0.00 0.00 .... 
l Iii -.ijlet M ••••••• 6.00 t.llO 0.00 t.00 .... ••• 0.00 0.00 

l ·~· l!lllicmtl [ ••••••• o . .-io 0.00 .... 0.09 . ... 0.00 o.oo o.oo 
L liV 1ntcrpcl'ilt ••••••• o.oo o.oo 0.00 ••• ••• o.oo o.oo ••• 
L 111 •~······· o.oo 0.00 0.00 O.to o.oo o.• 0.00 .... 
L an total h:et ••••••• 0.00 O.CIO 0.00 0.00 ••• uo o.oo ••• 
l I 71 i• 11ri19rns ••••••• .>.00 o.oo 0.00 0.00 0.00 0.00 o.oo O.GO 

L 174 1.-tarr ••••••••• 1:m.oo o.oo O.CIO o.oo O.IO 0.00 .... 0.00 

L 115 recti•lllles ••••••• o.oo O.GO 0.00 o.to o.to 0.00 0.00 o.eo 
L 116 ci!ll. INnl •••••••• o.oo MO O.GO t.410 0.00 0.00 0.00 o.oo 
L 177 tat.twrtnt ••••••• am.oo 0.00 o.oo 0.00 o.oo 0.00 o.oo o.oo 
L Iii Ill!! elf •••••••••• o.oo 0.00 0.00 o.oo e.oo 0.00 0.00 0.00 

L 11' tat1l l!Ht ••••••• llZ?.00 o.oo o.oo o.oo 0.00 0.00 0.00 0.00 

L 18') dtpreci1hmi •••••• 0.00 l?M.17 r.!'.M.17 3??4.17 lZZit.17 3224.17 2655.31 2655.31 

Tillo BURttAO : !iullt•le invest111ent durin9 product.ion, local 
CIWM 2.0 - BJ'A, BliJllEEltllli CDl!ll.TDli FJMS, Tll10 -

Col 2 J 4 5 6 1 I 

far C.laal usllfl- YI camfl- n cnllfl- Y3 usllfl- ,. cnbfl- Y5 asllfl- Y6 cnllfl- f7 

L 181 latil fi~td ••••••• o.oo o.oo 0.00 o.oo o.oo o.oo o.oo o.oo 
l I&:? tat .currtnt ••••••• :?48.00 o.oo 0.00 0.00 o.c.o 0.00 o.oo o.oo 

hlla 8URl'1AO : !iulltalllt product.ion costs. -foreign 
IDFM 2.0 - e:FA, Ell&JllEEltllli IDSl..Tlll& FJlll5, 1000 -

Col 2 3 4 5 6 1 8 

nsllfl- YI nsllfl- Y2 clSllfl- Y3 asllfl- ,. cnllfl- Y5 nsllfl- Y6 cnllfl- f7 
L 100 r• Hllf'lll •••••• 0.00 o.oo 0.00 o.oo o.oo 0.00 o.oo 0.00 
L lil7 atlllr rd! •••••••••• o.oo o.oo 0.00 o.oo 0.00 o.oo 0.00 O.to 
L l•l8 ut1hl1n ••••••••• o.oo 1717.57 1932.32 2147.00 2147.00 2147.00 2147.00 . 2147.00 
L lil9 lllll"9y ............ 0.00 o.oo ').00 0.00 0.00 0.00 0.00 0.00 
L 110 lillGur •••••••••••• o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
L Ill u1nt111111te ••••••• o.oo 168.00 168.00 168.00 168.00 168.00 168.00 168.00 
L II:? t0•n •••••••••••• 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
L I H fKtary 11\t ........ 0.00 o.oo o.oo o.oo o.oc o.oo o.oo o.oo 
L 114 sub-total ••••••••• 0.00 ie.57 2100.32 2315.00 2315.00 2315.00 2315.00 2315.00 
L 115 lv•1lllltl •••••••• o.oo 1717.57 1932.12 2147.00 2147.00 2147.00 2147.00 2147.00 
L Iii idll111. CIVIi ........ o.oo 0.00 0.00 o.oo o.oo O.Gil o.oo o.oo 
L 117 "..i11tra11 ••••••••• 0.00 o.oo o.oo 0.0(, o.oo o.to 0.00 0.00 
L 118 oper.1t1119 c ••••••• o.oo 1885.5" 2100.32 2315.00 2315.00 2315.00 2315.00 2315.00 
L 119 d1111"1Clit11111 ...... •).•)I) 1815.81 1875.81 1875.81 1875.81 1875.81 1594.15 15'4.15 
L l:?I) 1ull·tat1I ••••••••• (l.00 3761.38 3976.IJ 4190.81 4190.81 4190.81 3909.15 3909.15 
L l~I 1nt•nt •••••••••• 0.00 868.85 868.85 868.85 868.85 868.85 868.85 868.85 
L IZ:? lalil fC11t ....... o.oo 4610.23 ........ 5059.66 5059.66 5059.66 4778.00 4718.00 
L IZl lv•1Allltl ........ 0.00 1717.57 1932.32 21•1.oo :?147.00 2147.00 2147.00 2147.00 
L 1:1 llMclurl, ••••••••• o.oo o.oo o.oo 0.00 o.oo o.oo 0.00 0.00 
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Ts:o E<UR:'tA•) : ~tillle invest•ent durin9 production,. -forei9n 
------------------ CM'• 2.t - B:H. Bl&n&llll!; CDl!ill.Tb& FllllS0 llnO -

' 1¥ II I? ll 14 15 .. 17 II 

cw.fl- '9 Cl!tfl-" cl!llfl-nt c8fl-TII ciSllfl-TI2 cmfl-nJ c8fl-JJ4 ci!Ml-TI5 .. CAIClll fer CAIClll 
¥ .. •:•:· 0.00 Uo> U» o ... I}.~ uo .... 0.00 .... l l:il 
~\.\"a) v.oo .... .... .... . ... . ... . ... . ... 0.00 l ISZ 
t• .. t-:a 0.0.) t.¥» .... 0.00 .... 0.00 0.00 0.00 UOl 151 
•).i•) ¥.{lo) o.oo U'll o.oo o.oo 0.00 0.00 0.00 0.00 l 15' 
V.•:•) Ullll 0.00 •).Ot o.oo 0.00 o.oo 0.00 C.Ot 0.00l 15.'5 

~--=·> M;i O.w ••• .... O.IO O.IO O.to 0.00 O.to l 156 
l>.t" 0.411) o.oo .... O.OI .... o.oo 0.00 0.00 O.IO l ISl 
•).\•) o.oo uo O.IO .... o.oo 0.0'> o.eo 0.00 O ... l 19 
\•.•)I) 0.@i O.Oi .... o.eo .... . ... .... 0.00 O.OOl I' 
0.\-. o.oo uo o.ot ••• o ... 0.00 o.oo o.oo O.OO l 160 
l).~·:o t.00 O.to uo ... 0.00 O.IO 0.00 0.00 O.IO l 161 
.;.w t.o.l O.IO .... O.to o.oo o.oo o.eo 0.00 O.IO l 162 
O • .Jo) 0.00 0.4» 0.00 0.00 .... uo .... O.OI O.IO l .03 
•).(..; .... .... .... 0.00 o.oo o.oo o.oo 0.00 0.00 l 16' 

l~~-15 1594.15 1594.15 15".15 15".15 15".15 15".15 15".15 0.00 197i.15 L 165 

Tille! BUR11AO : Sullt•le invest-.ent during production,. consolidated 
IDRI 2.0 - HFA, BliDHI• IDl!ill.Tllli FDllS, 11IJD -

9 .. II 12 ll .. 15 16 17 II 

cHMI- II cilhfl-ft cHllfl-'10 usltfl-Yll osllfl-'12 usltfl-'1J usltfl-'14 osllfl-'15 .. CAIClll ... CAlad 
t).00 0.00 .... O.IO o.oo .... O.IO O.IO t.00 0.00 L 166 
t.\'lo) uo 0.00 O.IO o.oo .... O.IO 0.00 O.IO O.IO L 167 
•).(..; 0.00 .... o.oo o.oo 0.00 .... o.eo 0.00 O.IO L 161 
0.00 o.~ 0.00 0.00 O.IO o.oo 0.00 o.oo 0.00 O.IO L 16' 
t).00 0.00 .... 0.00 ••• o.oo .... o ... o ... 0.00 L 11' 
t).00 t.00 .... O.GO 0.00 O.GO O.GO t.10 o.oo O.OOL ITI 
1).00 o.oo o.oo o.oo 0.00 0.00 0.00 0.00 0.00 O.OOL In 
(i.~) t.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L l1J 
0.((1 0.1)) 0.00 o.oo o.oo 0.00 O.llO O.GO o.oo 0.00 L 114 
o.oo 0.00 o.oo 0.00 o.eo o.oo 0.00 0.00 0.00 0.00 L 115 
o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 L 176 
0.00 o.oo 0.1).) 0.00 o.oo o.oo 0.00 o.oo o.oo O.IO L 111 
(1.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 L 111 
0.00 o.oo uo o.oo 0.00 0.00 0.00 o.oo 0.00 O.GO L 119 

:?t55.ll :?055.:n Zi.55.31 :?$5'5.ll 2655.31 2655.JI 2655.JI 2655.32 0.00 13291.27 L 180 

Tao BURttAO: !illltible invest.ent during production. local 
ClllFM 2.0 - e:FA, EllilllEBllll& IDl!ill.Tb& FllllS, 1000 -

9 10 II 12 n .. 15 16 17 18 

Cl!-'lfl- " cHllfl- Y9 nsllfl-YIO usllfl-Yll clsllfa-Yl2 cmfl-Yll mllfl-Yl4 nsllf l-Yl5 frr CAlcul frr CAlad 
0.00 o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 O.OO L 181 
o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 L llZ 

Tao BUR'1AO : Sulltible production costs. -for•iQn 
CIWM 2.0 - B:FA, Dl&JliERlll& lll&LTllll& FllllS, 1000 -

' 10 II 12 n .. 15 16 17 18 

Cisllfl- Y8 cHllfl- Y9 mllfl-YIO cnllfl-Yll cHllfl-Yl2 .:isllfl-Yll usllfl-YH cmfl-Yl5 lllDt ..... lllDt used 

o.oo O."O o.oo o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 L 106 

•).00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 L 107 

2147.00 :?147.00 :?141.00 2147.GO 2147.00 2147.00 2147.00 2147.00 o.oo 0.00 L IGI 

0.00 0.00 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 L 109 

i).I)) 0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 0.00 L 110 

168.00 168.00 168.00 168.00 161.00 168.00 168.00 168.00 o.oo 0.00 L Ill 

0.00 0.00 o.oo o.oo o.oo o.oo 0.00 0.00 o.oo 0.00 l 112 

1).00 o.oo 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 L Ill 

:m5.oo 2315.00 2315.00 2315.00 2315.00 2315.00 2315.00 2315.00 o.oo 0.00 L 114 

:?147.00 :?147.00 2147.00 2147.00 2147.00 2147.00 2147.00 2147.00 0.00 0.00 L 115 

0.00 o.oo o.oo o.oo o.oo o.oo 0.00 o.oo o.oo 0.00 L 116 

0.00 0.00 o.oo o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 L 117 

2315.00 2115.00 2315.00 2315.00 2315.00 2315.00 2315.00 2315.00 o.oo 0.00 L 118 

1594.15 1594.15 159-t.15 1594.15 1594.15 1594.15 1594.15 1594.15 o.oo 0.00 L 119 

39(19.15 ™9.15 39-09.1:1 J90t.15 3909.15 3909.15 3909.15 3909.15 o.oo 0.00 L 120 

868.85 868.!l:I Bt.8.85 825.41 111.97 TJl.52 695.08 651.64 o.oo 0.00 L 121 
4i78.00 4178.00 4778.00 4714.56 4691.11 4647.67 4604.23 4560.19 o.oo o.oo l 122 

:?147.00 2147.00 2147.00 2147.00 2147.00 2147.00 2147.00 2147.00 o.oo 0.00 L 123 

0.00 o.oo 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 0.00 L 124 
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Til!a 8lJRl1AQ : 5ul!Ullle production costs. consolidated 
aw• 2.0 - ma, Bl&D&lbli Clll5ll.Tbli FIM!i, 1lnO --

Col 2 :; 4 5 6 1 I 

cH•fl- n cl!llfl- 12 CAsllfl-YJ cafl- Y4 can- Y5 cafl- Y6 callfl- Y1 
l I~ r• N.o ail •••••• 0.\1>) ~il.l6 2511.23 ms.oo mt.M 21'11.M 21'11.00 21'11.00 
L l:!i otlllr i;tl •••••••••• o.oo 0.09 0.00 0.00 o.eo o.oo 0.00 .... 

I 
L a:e 11t1ht1n ••••••••• o • .:.> IHI.Ma 9167.50 IOlti.00 10186.GO IOlllUO 10186.00 IOllUO 

l 1::9 -~············ o.oo 659.lt 741.61 824.00 124.00 lt!4.00 IM.00 824.00 
l I Ji'J hllaur •••••••••••• I).~) 11?.GO 126.00 140.00 H0.00 140.00 140.00 140.IO 
l Cl u1•t111J11Ce ••••••• 1).1)!; i7?.00 .12.00 672.00 612.00 672.00 m.oo 6n.oo 
l I~ Sllil'H •••••••••••• o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 O.IG 
l I;) iKllW'Y It .......... o.oo 66.40 74.10 IJ.00 fi.GO 13.410 IUO IJ.00 
l 134 !Jll-tGtel ••••••••• .. ., llll'lla.61 IDiO.M H1';l.OO 14103.00 14101.00 14103.00 14101.00 
l l:lS iw•iilllel •••••••• o.oo 112':!4.61 1331.M 14031.00 14011.00 14001.00 14031.10 14031.00 
l l'k .... 9'11 •••••••• 0.00 10.40 11.11 13.00 13.00 13.00 n.oo 13.00 
l 1)7 !Mistriat ••••••••• o.oo 5"'J4l.11 6011.17 6619.00 6619.00 1679.10 6619.00 1619.10 
l IJI ISilrillll9 c ••••••• 0.1)) 11250.12 1'322.tl 213'5.00 21M.OO 213'5.00 213'95.00 213'5.00 
l 1:;9 dlprl!illiaa •••••• 0.00 JZ?4.17 3:24.17 3224.17 ~.17 3224.17 ~.ll 2155.31 
l 149 salt-tlltill ••••••••• 0.00 :llt74.2t 22547.M 24619.11 24619.11 246H.ll ND.ll 244!50.JI 
l HI Ulllf'Hl •••••••••• ?41t.l0 ))38.'5 llOt.fi 1510.tl 13J6.19 1102.11 111.15 Ml.15 
l IC lat1l Kort ••••••• O.Ot> :!:,'51').?4 243SZ.02 26190.M Zit56.16 25122.M 24tlt.16 :mat.16 
L an '"•i•leJ •••••••• o.oo 16.."11.I? ler.50.91 20m.oo 20m.oo 20m.oo :mm.GO 20m.eo 
l 144 lhllClll"I •••••••••. 0.00 112.00 126.00 140.IO 140.00 140.00 140.IO 140.00 
l 145 •••••••••••••••••• O.(lj) o.oo o.oo 0.00 0.00 o.oo 0.00 0.00 

Jillo BlJRttA() : !iAtillle local costs; •arketing distribution foreign., consolidated 
CIK"M 2.0 - Etfl, Bl&lllEERDli CDal.Tbli FIM!i, Til.'10 -

Col 2 3 4 5 6 1 I 

I tl!hfl- YI cl!Ml- Y2 ciSbfl- Yl cafl-Y4 clSllfl- Y5 callfl- Y6 usMI- Y1 
l Hb ~il'iillle •••••••••• o.oo 14860.:Z 16718.5' 18576.00 18576.00 11576.00 11576.00 18576.00 
l H7 hl1aur •••••••••••• (l.(oO 112.00 126.00 140.00 140.00 140.00 140.00 140.00 
l 14E tat;I feast ••••••• 0.00 1188l.OI 195o)7.M 211lMl 2""96.40 2Q6i2.38 20141.16 20141.16 

Jilla BURMAO : Sul>lillle sales <= production progra-e> foreign 
aw::a 2.0 - EtFa, Bl&lllEERDli CDal.Tbli FIM!i, 1000 -

!:ol 2 l 4 5 6 1 8 

cHllfl- YI cHMl- Y? cHllfl- Y) cic..1111- Y4 cffllfl- Y5 cHllfl- Y6 usMI- Y1 
l 50 A,ulrs P•········ 1).00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
L 5" -ntl of h:: ••••••• ('.00 i).00 0.00 il.00 o.oo o.oo o.oo 0.00 
l '58 -Mt 111r .c •••••••• 1).00 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo 
L st li.ults Iii·· •••••• O.•)) o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 
l bil -net of tn ..••.•• 0.00 o.<io 0.00 o.oo 0.00 0.00 0.00 0.00 
L 61 -net d1r .c •••••••• 6.00 0.00 o.oo 0.00 o.oo 0.00 o.oo o.oo 
l 6:! C,ults pa •••••••• 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 
L 63 -net of l~ ••••••• 6.00 (1.00 o.oo 1).00 0.00 0.00 0.00 0.00 
l i4 -net d1r .c ......... 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 
L 65 D.HllS ........... 0.00 o).00 0.00 0.00 o.oo 0.00 0.00 0.00 
l iO -net of li1 ....... o).00 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 
L ,., -net dir .c ........ o.oo 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 - l 08 E,uln p1 ........ 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo o.oo 
L b9 -net af t1:; ....... 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 o.oo 
l 7iJ -net dar.c ........ 0.00 o.oo o.oo 0.00 o.oo o.oo 0.00 0.00 
L 71 F.11ln p1 ........ 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 
L n -net of t1: ....... o.oo o.oo o.oo 0.00 o.oo 0.00 o.oo o.oo 
L 7J -net dar .c ........ 0.00 o.oo o.oo 0.00 o.oo 0.00 o.oo 0.00 
l 74 lolil Hits ....... 0.00 o.oo o.oo o.oo o.oo o.oo 0.00 0.00 
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T.illa EcURl1AO : S..ollt»le production costs. consolidated 
---------- mot 2.0 - an. Elli.a. cma.Tmi FllllS, 1lbU --

~ 10 II 12 ll .. 15 16 17 II 

c~fl- '' cHllfl- n cr.tafl-Ylo) cafl-Yll cdlfl-Yl:! catl-nl cafl-Yl4 usllfl-Yl5 lat 115111 latllSlll 
:?"'~ii.(•:• :?1'18.00 :?1'111.w :?1'UO 21'M.OO 2111.00 2111.o.l 21'8.00 o.oo UOL 13 

.:.·.·:-:. •).\It• O.•:-:• O.l'O 0.00 0.00 0.00 I.GO 0.00 .... L 127 
li-1~.i·j 1919.j •• ;.) IOlti.00 10116.fl) 101•.vo 101•.oo 101•.• ...... v.oo 1.00 L 131 

&:·v:•) &:!4.\a) 11:!4.00 11:!4.to 11:!4.M 124.0ll 124.00 IM.00 O.OI 1.00 LI~ 
·~j.\o(t l~.·)I) lfY.llO lft.00 140.to H0.80 140.GO ..... . ... o.oo L llO 
~7:.•:0) Ii~-''° 67.!.00 612.to 612.to 612.GO 612.0I •12.80 UC. O.Ol L 131 

o}.•)0 O.i:!t) 0.00 .... . ... . ... . ... 1.00 .... I.OIL 112 
&:.•:.:· U.(•j l>.00 l>.00 IJ.00 IJ.00 IJ.OI IJ.00 .... I.OIL ID 

HnH.(-:0 ltiV}.(11) 1471.\J.(IO 14703.ill) 14101.0I 14103.Gt" 14103.to H1t3.0I .... O.Ol L 134 
l.P:•ll .•)) 1.fem.u.:i 14•nt.OO 144ilUO \40ll.OO 140Jl.OO 14031.tO 14031.0I .... l.Ol L 135 

I}.\ .... H.00 IJ.00 13.00 IJ.OI 13.0I IJ.10 13.0I ••• • ... L 136 
64N.~> 66'9.00 6619.w 6619.t!O 6619.CIO 6619.00 '619.00 6619.0I o.oo I.OIL 131 

:?lli'S.(11) :?IM.00 21WUO :!11'5.to 213'5.0I 21l95.00 213'5.0I 21M.OI o.oo t.Ol L Ill 
~~-~ ~.JI 21155.ll ~.31 as5.ll 355.31 2655.;i 2655.ll .... I.Oil IB 

:!.:'5o).11 :?~~.JI 2ml.ll 246).ll 24G9.31 ~.ll 2'850.ll :Na.ll .... • ... L 140 
U.15 &ill.85 S.&5 13.41 111.'6 731..5:? 695.• 651.M .... t.N L 141 

:?~1'9.li :?4919.li :?ttlt.16 2'111S.n 24112.3 24111.14 247'5.B 2'1191 ... . ... • ... L 142 
=-:•i'2J.·:-:. :!Vm.t-> :?\IID.w Nm.to 21723.GO 20m.eo 20m.oe 21m.oo o.• t.to LIU 

14•).•:oO 141).00 14'>.00 140.01 140.0I 140.IO ...... 140.0I .... I.OIL 144 
i•.•)i o).llo) 0.00 uo 0.00 1.00 0.00 0.00 .... •.oo L 1'5 

T!llo BURl'IAO : S.tlllle local costs; •arketing distribution -foreign. consolidated 
mot 2.0 - an. Blill&ltllli cma.TDli FllllS, 1llnll --

9 10 II 12 11 14 ;,i " 17 II 

usbfl- t"I cffbfl- Y9 ci!Ml-YIO ci511fl-Yll cafl-Yl2 CMWl-Yll asltfl-YH asltfl-Y15 llltllSlll tillSlll 
11576.00 18576.00 18516.00 18576.00 18576.00 18576.00 11576.0I 11576.00 O.GO 0.00 L 146 

l4i1.ejo) 1 ... ).00 140.00 141).00 140.GO 140.00 140.00 140.00 o.oo o.oo L 147 
Y.>141.16 .:!>)Hl.16 ::.'OHl.16 20141.16 20141.16 21141.16 21141.16 21141.17 O.OI O.IOL le 

Tito BURl'IAO: ~tillle sales (=-: production pr09r..-> -foreiQn 
IDFM 2.o - e:FA, BliDEEIDli EEl.TDli FJlll!i, 1IDU --

' liJ II 12 13 14 15 16 17 II 

ct:t.fl- t'8 U!llfl- Y9 u!llfl-YIO cHMl-Yll cHllfl-YI? cftllfl-J13 cafl-YH c8fl-Y15 lat .. lat .., 
1).00 0.00 o.oo o.oo o.oo O.GO .... O.GO 0.00 0.00 L 56 
(1.00 0.00 uo 0.00 .... o.oo O.CIO o.eo 0.00 o.oo L 57 
o).iJij •).00 o.oo O.GO U» o.oo o.oo 0.00 0.00 0.00 L 51 
•).(•j 0-(il) 0.00 0.(IO 0.00 o.oo o.oo O.w o.oo o.oo L 59 
(I.iii) il.(11) O.Ot) ll.GO uo o.GO O.OI 0.00 0.00 0.00 L 60 
e).00 .;.oo o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 L 61 
il.(lo) 1).00 0.j)) o.oo o.oo 0.00 o.oo O.IO O.IO o.«. L 62 
e).00 0.00 o.oo o.oo 0.00 0.00 o.oo O.IO o.oo o.oo L 63 
(l.ojt) o.oo o.oo 0.00 0.0I) o.oo 0.00 o.oo 0.00 O.IOL 64 
•).(o) O.w 0.00 0.00 0.(IO o.oo o.oo 0.00 0.00 0.00 L 65 
(•.iji) e).00 0.00 0.00 o.oo o.oo .... 1.00 o.oo 0.00 L 66 
oj.00 0.00 0.00 0.00 O.M 0.00 o.oo o.eo 1.00 O.toL 67 
·=-··~) o).flr) 1).00 1).00 O.Ot) 0.00 o.oo 0.00 o.eo o.oo L 61 
•).i•) il.w o.oo 0.(11) o.oo o.oo o.oo o.oo O.IO 0.00 L " (1.00 0.00 Cl.w (1.00 (1.00 O.GO O.CIO o.oo 0.00 0.00 L 70 
•).(o) 0.00 0.00 0.1),) 0.00 O.IO 0.00 0.00 0.00 O.ot L 71 
i}.i/I) O.w o.oo 0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 L n 
o).iJi) i).o)o) o.oo 0.00 0.(IO 0.00 o.oo o.eo o.oo 0.00 L n 
il.ojo) o.oo o).ljl) 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 L 74 

x-36 



lillo 8URt'IAO : Suttillle sales <= production progral'MM!) local 
llWM 2.0 - HFI, Blill&lllli CDISll.Tllli FIMS, Ia1ll --

Col 2 3 • 5 ' 1 I 

U!tafl- n ciSllfl- r.? ciSllfl-Y3 ciSllfl- Y4 ciSllfl- '5 ci!llfl- Y6 cafl- f7 
L i1 A.sslK .......... . ... 2'"Ji26.GO :at.to 29513.GO 29533.• 29531.ID Mll.GO :?r.o».00 
l 18 "1let of ti: ••••••• o.oo ll63.ID 269.00 Mn.GO 2'5lJ.OO Mn.GO MJJ.00 Mn.00 
L 79 -aet llir .c •••••••• O.GO :?l&S.N :.r.80.00 295ll.OO :!9533.00 29533.00 29S».GO mn.• 
l Ill) 1.!ilft .......... 0.60 o.to 0.00 uo 0.00 0.00 0.41(, 0.00 
L II -aet of lilt ••••••• .... .... O.IO O.GO 0.00 O.GO O.GO uo 
L a:? -..t llir.c ••••••• .uo 0.00 o.oo 0.00 0.00 O.GO O.IO O.IO 
L liJ [.UIH .......... .... 0.00 .... uo 0.00 O.GO 0.00 0.00 
l iM -Mt of tu ••••••• t.00 0 ... 0.00 . ... O.GO O.GO 0.00 .... 
L 85 -aet llir .c •••••••• O.ii 0.00 O.GO .... o.oo o.to 0.00 0.00 
l ii l.Hll! .......... 0.00 O.IO uo .... 0.00 O.IO 0.00 0.00 
L I! -- of ta ..••••. 0.00 o.oo . ... 0.00 0.00 O.IO 0.00 0.00 
l • -..t 4ir.c •••••••• 'll.00 O.IO uo 0.00 o.oo .... 0.00 0.00 
l li9 E.wn .......... t.110 O.IO . ... o.oo 0.00 o.oo 0.00 o.oo 
t 'M -aet of ta ••••••• .... O.IO O.IO .... 0.00 0.00 0.00 O.GO 
L 91 -aet llir .c •••••••• 0.00 C.00 0.00 11.00 o.• 0.00 0.00 0.00 
L ".? F.tUIS Pi•••••••• t.iO o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 
l 91 -.t of ta ••••••• 0.'10 .... Ut . ... 0.00 0.00 0.00 0.00 
l 'N -Mt llir .c •••••••• 0.00 .... 0.00 o.oo o.oo .... 0.00 0.00 
L 95 tatll Hin ••••••• 0.00 ::!li:!6.IO r...eo MJJ.GO :!fm.00 29533.IO MJJ.oo 29Sl3.00 
L ·~ -aet of t1: ••••••• i.UO -_.y. • .., 390.00 :!9533.00 2'!m.OO 29533.00 29533.IO :.1511.00 
L t;7 -.et Illar .c ••.••••• v.oo :?163.GO :!fa&.~ MJJ.00 29533.GO 29533.00 Mn.00 295ll.OI> 

Tilla BURttAO : SuM•le sales <- production prngra-e> consolidated 
lDIF• 2.0 - HFa. BlillEEIPI& DISl.11116 FIMS, lanJ -

Cal 2 J ' 5 ' 1 I 

us1111- n U!Ml- '2 usMI- Y3 ciSllfl- " CISMI- '5 c.sllfl-" usllfl- f7 
L 98 lolll Silft ••••••• 0.00 23626.GO ~.00 ?Vm.00 2'!m.OO 29513.00 2'1533.00 MJJ.00 
L "-Ml of l•-······ o.oo ?36?6.00 26580.00 MlJ.GO 29533.00 29533.00 29513.00 295JJ.OO 
L 100 -Mt llir .( •••••••• 0.00 ~.00 269.00 :!9533.GO 2'!m.OO 29533.GO 295JJ.GO 295ll.OO 
L 1\•I t1: f•111J11 ....... 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo 
L l•Y.? ti:: cans .......... 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 
L Iv~ lillar. f911 ....... 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 
l llM 1 illaur, lac ....... o.eo 0.00 o.oo o.oo o.eo 0.00 O.GO o.eo 
l lil5 lillaur .cllllS ....... 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 
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T!ilO 9URt1AO : SuMillle sales <= production progra-> local 
CDf'M 2.0 - EIFA. B&ll&RPli ID&l.11116 FllllS, D10 -

9 10 II 12 ll 14 15 16 17 II 

u!hfl- '1'8 ci!llfl- ft clsltfl-YIO c_,1-Yll ci511fl-n2 ciSllfl-Til cnllfl-YH ci511fl-TI5 MuHll ---~.\iii :-95».(il) ~-00 mn.oo 2'15Jl.OI) 29513.00 2'15Jl.OO 29.m.OO o.oo o.oo l 11 
~-Vt:• ~~.((• 29533.00 Mn.00 M».00 29531.00 29Sl3.00 29533.00 0.00 0.00 l 11 
~n . .:,i .. iml.llO 295».00 w.m.oo 295ll.OO ~-00 29Sl3.00 29Sl3.00 0.00 o.oo l 19 

{•.((I o.oo o.oo 0.00 0.00 uo O.GO o.oo o.oo 0.00 l .. 
•).(1(1 o.oo o.oo O.llt) o.oo o.oo o.oo o.oo 0.00 0.00 l II 
.; . .:.; •).00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 l 82 
•).(i\I ii.00 0.(iO o.oo 0.00 o.oo uo 0.00 o.oo o.oo l ll 
.).·:·:. ii.Cit O.•)) 0.00 o.oo O.OI> 0.00 0.00 o.oo o.oo l .. 
(•.i-) o.oo o.oo 0.00 .... o.oo o.oo o.oo o.oo 0.00 l 15 
\..•>> IMIO o.oo 0.00 O.OD 0.0D O.OD 0.00 O.OD 0.00 l • ii.\(. o.oo 0.00 O.OD O.OD o.eo o.oo O.GO 0.00 0.00 l 17 
0.(ai 0.00 v.oo O.GO 0.00 O.GO o.oo O.GO o.oo O.GO l • •).(IO) o.oo 0.00 0.00 o.oo o.oo O.GO O.GO o.oo O.GO l .. 
6.(•) ii.00 0.00 o.oo o.eo o.oo 0.00 O.GO o.ec, O.OD l 90 
1:1.(lli 0.00 0.(oi) O.Oo) 0.00 0.00 O.GO o.eo 0.00 0.00 l ti 
(t.o)) >).(•) 0.00 O.i'lll 0.00 o.oo 0.00 0.00 0.00 0.00 L 92 
~· . .:. O.iit; 0.00 0.00 0.00 o.eo 0.00 0.00 o.oo 0.00 L 9l 
0.(•) o.oo 0.00 o.eo o.oo O.GO o.oo 0.00 o.oo o.eo L M 

:?95n.•)>) :?95».0i) 2'15Il.OO 295ll.OO 29533.00 295».00 29533.00 29533.00 O.GO O.GO L 95 
:?95TI.iiti ::..T.rS>.00 2'15Jl.Ut} 295ll.OO 29533.00 295».00 29533.00 29533.GO 0.00 0.00 l " mn.<.; mn.oo :?'15n.OO Mn.00 29533.00 295ll.GO 29533.00 295]3.00 o.oo 0.00 l '1 

Tillo 8URl'1AO : Sullt•le sales <- production progra-e> consolid•ted 
CDf'M 2.0 - EIJ'A, B&D&Rlll& ID&l.Tlll& FIRllS, 111:111 -

t 10 II I? ll 14 15 •• 17 II 

cHllfl- Yi cftllfl- 19 cl!llfl-YIO cHMl-Yll cl!Ml-Yl2 cnllfl-Yll ci511fl-Yl4 ti5hfl-Y15 
- used 

Mused 
:'95)l.t)o) :?95Sl.OO mn.oo 295ll.OO 2'15n.OO mn.oo 29533.00 295ll.GO o.oo 0.00 l .. 
~n.oo mn.oo :?95Sl.OO mn.oo 29531.00 295Jl.OO 29531.00 2'533.00 o.oo 0.00 L 99 
=~.(•) ~.00 :Y..33.i» :.'9531.00 ~>J.00 29Sn.oo ::?9533.00 295ll.OO 0.00 o.oo l 100 

•).('' 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 L 101 
0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 0.00 o.oo o.oo l 102 
•).(ol) 0.00 o.oo O.iJIJ o.oo o.oo 0.00 0.00 o.oo 0.00 l 103 
\J.00 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 o.oo O.oo l UK 
•).Vil o.oo 0.00 o.oo 0.00 o.oo 0.00 o.oo o.oo 0.00 L 105 
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T:ta BURMAI) : S.Jblil!le finance - initial investnaent = foreign 
------------ mFMR 2.t) - ECFA, DllillEEllll& CllSLTlll& FIRllS, nnO --
!:col :? ') • 5 6 1 8 

tohl fund tGlil FVll. funds Pl fullds P2 flftls PJ fullds H 

l ~1 !!-iti.O. p11d ••••••• (l.i•) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

l :~ P.111.f". Hid ••••••• 1).1)) o).00 0.00 o.oo o.oo o.oo o.oo 0.00 

l 3 !:;ii!idle! ••••••••• o).(11) o.oo 9.00 o.oo 0.00 o.oo 0.00 o.oo 
l ::; llil'i lo ~Id ••••••• l4™.00 3.51MO.l0 0.00 o.oo 26075.00 8679.00 0.00 0.00 

l 21 IGMI 8 !!!id ••••••• 1).00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 
l :'5 lllill C i;;;1t1 ••••••• (I.I)) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

l :9 totil IH\ •••••••• 34JC.A.OO ~).lO 0.00 O.o.l 26075.00 8679.00 o.oo o.oo 
l :io) llllll .............. i).00 0.00 o.oo o.oo 26075.00 34754.00 o.oo 0.00 

l )I O!bl i. ••••••••• .. (1.00 0.(.lo) 0.00 0.00 0.00 0.00 0.00 0.00 

L r.! lletit c •••••••.•••• o.oo o.oo 0.00 (1.00 o.oo 0.00 o.oo 0.00 

L TI totil Mt •••••••• o.oo o.oo uo o.oo 26075.00 34754.00 0.00 0.00 

L :'.'-4 ciel!tffund!I ••••••• 0.00 0.00 0.00 0.00 100.00 100.00 o.oo 0.00 

Tal!o BURMAI) : :iulltale finance - initial invest.ent = local 
CIWM 2.0 - ECFA, Bl&lllEERlll& CllBl. Tiii& FllllS, Tll"10 -

C~>l 2 l • 5 6 1 8 

tolil fund tot1I F\'ll. loc1I +far9 lalil FVll. funds Pl fullds P2 flftls Pl fmids" 

L ~ e-l!l.0 D!id •••••••• MIO 0.00 0.00 o.oo o.oo o.oo o.oo 0.00 

L 341 lllU.f' Diid •••••••• 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 O.Oi) 

L 'SI !ulisid1n ......... O.w o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 

L 3il loan;. ~id ••••••• ::7.¥.•:? .(•) :4735.00 34754.00 351MO.!O 14959.00 am.oo 0.00 0.00 

L ;t I.,.,. 8 Dild ••••••• il.(ol.) o.oo 0.00 0.00 o.oo 0.00 0.00 o.oo 
L ¥.I IOill C Pild ••••••• o.oo 0.00 0.00 0.00 o.oo 0.00 u.oo 0.00 

L 41 lOlll IOill •••••••• :!]4;):?.00 24735.00 347'""..4.00 351M0.30 14959.00 8441.00 0.00 o.oo 
l 4:! ac1il it •••••••••••• O.•Xi 0.00 o.oo 0.00 14959.00 23402.00 0.00 0.00 

l n dibt 1 ..•...•..••• 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 

L 44 llftt [ ............ i>.00 o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 

L ~5 tolil dfft •••••••• i).00 0.00 0.00 0.00 14959.00 2J4;)2.00 0.00 0.00 

L ·~ detllfund!~ ••••••• C•.l)j 0.00 0.06 0.00 100.00 100.00 o.oo o.oo 

hbo BURMAO ; Sublible finance - initial investnaent = consolidated 

--------- CIWM 2.0 - ECFA, Ellilr&Rlrli CIJSUlll& FJllllS, Tll:lO -

Col 2 l 4 5 6 1 8 

tt!lil fund lolil F\W. funds Pl funds P2 funds Pl fll\ds P4 

L U s .. r.iu1tv •••••••• 0.00 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo 
L <18 s~ IOM CF••••••• ~150.00 60575.ll) 34754.00 324'>.lO 41034.00 17122.00 o.oo 0.00 

L ~9 tot•I fims ....... ~156.00 0.00 347'"".A.OO 0.00 41034.00 1712:?.00 o.oo 0.00 

L 5-j dlbt/fund!t ••••••• ti.(•) 0.00 0.(.o) 0.00 100.00 100.00 o.oo o.oo 
L 51 1nterHt f ••••• •• !(ti.JO 0.00 o.oo 0.00 325.94 760.36 o.oo o.oo 
L ~= JnllrHt 1 ••••••• 1m.w 0.00 0.(.o) 0.00 :m.98 959.0'3 o.oo o.oo 
l ~:> 1nterHt c. .•.... :?U9.]i) 0.00 o.w 0.00 699.91 1719.'39 0.00 o.oo 
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T~ 8URMAO: Subhble f'inance initial invest•ent = f'oreign 
Clll'AR 2.0 - EtfA, Olill&Rllli IDSLT1116 FIRllS, TOOO -

' 10 II 12 I) 14 15 16 17 18 

f~! P5 flflds fa flSllls P7 funds PB ti.UHll llDt used .... uHll .... uHll lfDl used lfDl used 

\•.•: .. ) •).((• tl.(IO 0.00 1).00 0.00 0.00 O.ilo) o.oo 0.00 l 2l 

•i.~·:· I).(•) O.o)) o).(o) O.Oo) o.oo o.oo o.oo 0.00 o.oo l 24 

•).(ii• o).(iil o.~) O.fli'..I o.oo 0.00 0.00 o.oo o.oo 0.00 l 25 

(•.\•:• 0.00 O.\i(I O.(i(I 0.00 o.oo 0.00 o.oo o.oo 0.00 l 26 

v.•:-> it.la.j o.oo 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 l 27 

•).•:•) o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 l 28 

(•.·=-:· o.oo (.1.(11) 1).00 0.00 O.Oi> o.oo o.oo o.oo o.oo l 29 

•).•)•) (I.ii) 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 l 30 

C>.il'i 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo o.oo 0.0':' l 31 

•).((I o.oo o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo l 32 

•:S.•:'j t).(o{o o.oo o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 l n 
•).\•) o.oo 6.•» (t.00 o.oo o.oo 0.00 0.00 0.00 0.00 l 34 

Tal!G BURMAO : Subtable f'inance initial invest..ent = local 
Clll'AR 2.0 - e:FA, E11611&111116 IDISll.Tllli FIRllS, llt10 -

' 10 II 12 ll 14 15 I 17 II 

fund! P5 f!llds P6 flJlds P7 funds fl .... used .... used llDt uHll llDt u5ld lfDl used llDt uHll 

.:0.l)j 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 l 35 

•).(!() o.oo o.oo 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 l 36 

0.00 •).(o0 O.Oo) o.oo 0.00 0.00 0.00 0.00 0.00 0.00 L JI 

•).(.0 (l.1)1) 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 o.oo l 38 

O.•)) 0.00 0.00 o.oo 0.00 o.oo o.oo .>.00 o.oo 0.00 L 39 

.; • .:.:a (l.00 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 L 40 

(J.l)o) 1).00 (l.<oO O.I'.") 0.00 o.oo o.oo .).00 0.00 0.00 L 41 

•).(•) o.w 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 L 42 

I).(•) ;:,.oo 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 L 43 

•).C-) o.oo ').00 0.00 o.oo o.oo o.co 0.00 0.00 0.00 L 44 

('.•)) (].((! 1).1)0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 45 

•).(•) (I.I)) 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 L 46 

TiOO BURMAO : Sulltible f'inance initial investment = consolidated 

----------- Clll'AR 2.0 - e:FA, Oli1NEERlll6 IDISll.Tllli FIRllS, Tll.'YO -

' 10 II 12 13 14 15 16 17 II 

funds P5 funclS P6 funds P7 fns fl Not used llDt uud Niil !did lfDl 115111 NDt U5ld lot uwd 

;,.;,.) •).00 0.00 o.oo o.oo 0.00 o.oo 0.00 0.00 0.00 L 47 

•).iJiJ (1.00 o.oo o.oo o.oo 0.00 o.oo 0.00 o.oo 0.00 L 48 

il.Oo) o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 L 49 

0.(oO 0.(>) o.oo o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 L 50 

().i)) 1).(1) O.o)) 0.00 0.00 0.00 o.oo 0.00 o.oo O.Oll L 51 

•).\•~· ii.Oil •).00 1).00 o.oo 0.00 o.oo 0.00 0.00 o.oo l 52 

.,.;,;, iJ.(o) 0.00 •).00 o.oo O.Oi> o.oo o.oo o.oo 0.00 L 53 
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Tillo BURMAO : Subtiblt funds during production, foreign 
CIK11t 2.0 - ECFA, E11&111EBt111i mBl.Tllfi FlllllS, nno -

[ol :? l 4 5 6 1 8 

far [1lcul uslaf!- YI can- Y? can- n can- Y4 ciSllfl- Y5 cullfl- Y6 ci!laf l- 'f7 
l le5 eav.O 1N1d •••••••• O.lio) 1).00 O.Oo> 0.00 0.00 0.00 0.00 0.00 
l I& r,iu.P INid •••••••• •>.w \1.00 0.00 o.oo 0.00 o.oo 0.00 0.00 
l !~' t-~I~!' r~ ••••.••• \•.•)) •).00 0.(i(l . (l.•XI 0.00 0.00 O.Oll . 0.00 
L Iii lll'Ghl di!l ••••••• o).\IO 0.00 0.00 0.(IO 0.00 0.00 0.00 0.00 
l I~ IGalliii.cflDt ••••••• 3-4154.1'.•) 0.00 \1.00 o.oo 0.00 o.oo 0.00 0.00 
L I!>) lllilli,cflaw ••••••• o).00 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 
L HI loanC,cflaw ••••••• ¥.00 \1.00 0.00 0.00 0.00 0.00 0.00 o.oo 
L I~ debt A •••••••••••• 'J.t1"".tl.OO 34754.00 l4754.00 34754.00 34754.(10 34754.00 34754.00 341"".A.OO 
l m deM & •••••••••••• o.oo 1).(11) 0.00 o.oo o.oo o.oo 0.00 0.00 
l 194 dtllt [ •••••••••••• o.oo 0.C)I) 0.00 0.00 0.00 0.00 0.00 0.00 
l I~ SllM1dies ••••••••• 0.00 1).00 0.00 0.00 0.00 0.00 0.00 o.oo 
l 196 Ml lllirtll ••••••••• o.oo \1.00 0.00 o.oo 0.00 0.00 0.00 0.00 
l m tobl llYll •••••••• j-4]54.00 347.A.OO 34754.00 34754.00 34754.00 34754.00 34754.00 34754.00 
l I~ s.tera,llilll: ••••••• 1).00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 
l 199 tolil funds ••••••• J.1754.00 O.CoO 0.00 O.Oi) 0.00 0.00 0.00 0.00 

Tma BURMAO: Subliblt funds during production, local 
CIK11t 2.0 - e:FA, Ell&lllEBtllfi ClllSll.Tllfi FllllS, TlllO -

Col 2 l • 5 6 1 8 

far C.lcul c1!hfl- YI ci!hfl- Y2 cafl- '3 can- Y4 Cishfl- Y5 ci511fl- Y6 can- 'f7 
l ))) equ.O Diid •••••••• o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
l ::!i)I q.P Pild •••••••• o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 
L ~;z 1111 lllCI ret ••••••• 0.00 Cn&.93 5452.16 6561.fY'I 6801.11 7035.13 739.1~ 7269.15 
L :?1:1; profit di!l ••••••• 0.00 0.00 0.00 o.oo o.oo 0.00 o.oo 0.00 
l :2\'4 llNllA.cf11111 ••••••• 2340:?.00 -%80.40 -4680.40 -4680.40 -4680.40 -4680.40 0.00 0.00 
L 2''.15 lllMi,cflaw ••••••• 0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 
L ::?i>O loanC,cflaw ....... o.oo o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
L 267 debt A ............ 23402.00 IBnl.60 14041.20 9360.80 4680.40 -0.00 -o.oo -o.oo 
L 2'j8 debt Ii ............ 0.00 0.00 0.00 o.oo o.no 0.00 0.00 0.00 
L :!1)9 debt C ............ 0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 
L 210 !Ubti!lin ......... 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 
L 211 net 111rth ••••••••• 0.00 Cn&.93 Sf52.16 6507.09 6801.11 7035.13 7269.15 7269.15 
L 212 lDlil 111111 ........ 2l4o>:?.OO 18121.60 1-IOoll .:ZO 9360.80 4680.40 -o.oo -0.00 -0.00 
L :?13 1.tv•.llilll ....... o.oo 0.00 (1.00 o.oo o.oo 0.00 0.00 0.00 
L 214 tolll fl.fill! ••••••• :?J4V2.00 -341.47 m.76 111116.69 2120.71 2354.73 7269.15 7269.15 

Tibo BURMAO: 5.il!hlllt funds during production, consolidated 
---------------- aJFM 2.0 - ECfA, EN&U&RIN& Cll&Ullfi FllllS, Tlt.10 --
[GI 2 l 4 5 6 7 8 

far C.lcul til!llfl- YI cnllfl- Y2 tisllfl- Yl c1slln- Y4 Cishfl- Y5 tisllfi- Y6 nsllfl- 'f7 
L :15 ICIUI tr p;111d ....... 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 
L :!lo ntt lllll'lh ......... 0.00 4JJ6.9l 5452.16 6567.09 6801.11 7015.13 n69.15 7269.15 
L :m 111119 ter• ......... 58150.1)) -46&).40 -COWJ.W -4611(1.40 -4680.40 -4680.40 0.00 0.00 
L 218 tllart ter• ........ o.oo MIO 0.00 0.00 0.00 0.00 o.oo o.oo 
L 219 tot•I funds ....... 58156.00 -143.47 m.76 111116.69 2120.11 2354.73 7269.15 n69.15 
L ?.XI IOMI r111•v ........ 58156.00 4WJ.W 4680.40 4680.40 46&).40 4680.40 0.00 o.oo 

I 
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· :t3 fcURNA•) : !dli~lt .funds during production,. .foreign 
llll'llt 2.0 - ECFA, Ell611&Rhl6 CU&l..Tllli FIRllS, T:J10 --

9 I•) II 12 13 14 15 16 17 18 

n!llfl- \"8 C*!llfl- Y9 Cl!Ml-YIO) ci!llfl-Yll ci!llfl-Yl2 cftllfl-Yll c.sllfl-TI4 cafl-Yl5 tar c.Jcul far r.Icul 
•).(11) 1).00 0.00 0.(o) 0.00 0.00 0.00 0.00 0.00 o.oo l 115 
(•.·:-=· •).(,j) 6.o)) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 l IM 
•).\•:• •).(•) •).{oi:• 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo l 111 
(•.·~:· 0.00 6.o)) O.•)) 0.00 o.oo 0.00 0.00 0.00 0.00 l 1• 
•).•:•·) (i.(•) -1737.70 -1737.7@ -1737.70 -1737.70 -1117.70 -26065.50 0.00 0.00 l 189 
•).(•) 1).(o) O.Oo) 0.00 0.00 0.00 o.oo 0.00 o.oo o.oo l 1'10 
•).(Iii 0.1)) o.oo 0.(11) 0.00 0.00 o.oo o.oo o.oo 0.00 l 191 

!..fl«.A.~•) ::4~..f.(11) )ja)l6.3') 31218.60 29540.'ll) 21803.?i> 26065.50 o.oo 0.00 34154.00 l 192 
0.(•) (l.o)) •).00 0.0@ 0.00 0.00 0.00 0.00 o.oo 0.00 l 193 
0.00 0.00 1).00 uo 0.00 0.00 o.oo o.oo 0.00 0.0.) l 194 
•).\II) 0.00 0.00 o.oo 0.00 uo o.oo 0.00 0.00 o.oo l 195 
lo.•Jo) 1).00 0.00 0.00 !.1.00 0.00 i>.00 o.oo 0.00 0.00 l 196 

:.:.154.(•) ).1751.00 35016.!0 312711.60 29540.90 211m.20 26065.50 0.00 0.00 o.oo l 191 
<·.·=·:. 0.('6 v.u.:i 0.00 o.oo 0.00 0.0I) 0.00 0.00 o.oo l I'll 
•).(•) O.ia) -1m.w -1m.7t> -1117.70 -1m.10 -1117.70 -26065.50 0.00 0.00 l 199 

Ti!io 8URt1AO : Subtlblt -funds during production, local ------ CllFM 2.0 - eJ:A, EJl&llEERllli CD&l.Tllli FIAnS, Tll.10 -
9 10 II 12 13 14 15 16 17 18 

>:i!hfl- ~11 C!!lifl- Y9 Ci!llfl-YIO C!!lifl-Yll Cisllfl-Yl2 Ci!llfl-Yll Cisllfl-Yl4 ci511fl-Yl5 far Cilcul far Cilcul 
(i.(•) o.oo 0.1)) 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 l 2GO 
•).(o(i 0.00 0.00 (i.00 o.oo 0.00 0.00 0.00 0.00 0.00 l 201 

7:?69.15 T'-69.15 T'.i9.15 7ll2.59 ml.04 7399.48 7442.92 7486.36 o.oo 13291.27 l 202 
•).(>) o.oo 0.00 0.00 0.00 o.w 0.00 0.00 o.oo o.oo l 203 
•!.•Jo) 0.(lo'.I (i.00 0.00 0.00 0.00 0.00 1),00 0.00 o.oo l 204 
ii.(•) ii.I)) 0.00 o.oo o.oo O.CoO 0.00 o.oo o.oo 0.00 l 205 
6,(11) o).00 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 l 21)6 

-v.w --0.00 --0.00 -0.00 -0.00 -o.oo -0.00 -0.00 0.00 23402.00 l 20" 
•!.(lo) li.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo o.oo l 208 
•>.•» 0.{11) 0.00 0.00 o.oo 0.00 0.00 o.ori ?.00 0.00 l 209 
(t.00 •).00 6.1)) o.oo 0.00 0.00 0.00 0.00 o.oo O.CO L 210 

7209.15 7".09.15 ~9.15 731:?.59 7356.04 7399.48 7442.92 7486.36 o.oo 0.00 l 211 
... ;.I); -t).00 -6.00 -0.00 -o.oo -0.00 -0.00 -0.00 0.00 o.oo l 212 
•).00 11.00 o.oo 0.00 o.oo 0,0(o 0.00 0.00 0.00 0.00 l 213 

T.!it9.15 1"..69.15 7269.15 7ll2.59 mti.04 7399.48 7442.92 7486.36 o.oo 0.00 l Zl4 

T.00 BURMAO : !Mllilll1 .fund• du,.ing p,.oduction, consolidat•d -------- CllFM 2.0 - ECFA, EJl&llEERlll& CllSl.Tllli rJlllS, TllCYll -
9 10 II 12 13 14 15 16 17 18 

c:Hllfl- YB c:Hhfl- Y9 cHllfl-YIO cHllfl-Yll C:illlfl-Yl2 Cilllfl-Yll cnllfl-Yll, cHllfl-Y15 far Cilc:ul for Cilcul 
l}.o)(t 11.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 l 215 

7:?c9.15 ~9.15 7269.15 7312.59 mti.04 7399.48 7442.92 7486.36 o.oo 0.00 l 216 
0.(o) 0.00 -1737.70 -1m.10 -1m.10 -1m.10 -1m.10 -26065.50 0.00 o.oo l 217 
l}.(o) o.oo 0.1)) o.oo o.oo 0.00 0.00 o.oo o.oo 0.00 l 218 

72~.15 7209.15 5511.~5 5574.89 5618.34 5661.78 5705.22 ·111579.14 0.00 o.oo l 219 
(l,C.) o.oo 1m.10 1m.10 1m.10 1737.70 1m.10 26065.50 o.oo o.oo l 220 
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Til!O BURtlAO : Subtible funds inco..e. ca~hflows 9 consolidated 
CllFilR 2.0 - ECFA, BliDEBtllli ID&l.Tllli FIRIS, 11t'.YO --

Col 2 3 4 5 6 1 8 

en ... elf ei!llfl- YI rnltfl- Y2 enltfl- n ei!hfl- Y4 cnbfl- '5 cnltfl- Y6 cafl-Y7 

L ~I Grll!!! araf it •••••• o.oo 1112.76 :zm.• nu.ta 3576.94 3810.96 4613.84 4613.84 

l ~ fare1oJ11 inc ••••••• i).(11) -46j().:?3 -4844.IJI -51159.66 -5059.66 -5059.66 -4718.00 -4718.00 

l :?:!3 illl!WM.Cft •••••••• 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 

L :?:!.f h::illle inc ••••••• o.oo 111?.76 2227.IJI Jl42.91 3576.94 3810.96 4613.84 4611.84 

l '.!.3 inc- ti: •••••••• o.•> 0.00 0.00 o.oo uo 0.00 0.00 0.00 

L ~ net inc-•••••••• 0.00 lll?.76 Z?27.IJI 3342.91 3576.94 lll0.96 46ll.84 4611.84 

L ~; b:!d1~·111end ••••••• o.oo o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 

l =:-a net d1vid!llt •••••• o.oo o.oo 0.00 0.0i) 0.00 0.00 0.00 0.00 

l ::!::'9 iCC. inc:-••••••• o.oo 1112.76 3340.74 6681.~ 10260.59 14071.54 18685.38 23:..'99.22 

L ~..{! incl interest ••••• 1).00 3151.71 7184.62 12098.44 11012.21 21926.09 274Gll.18 3391.46 

L ::::1 CF-aut.i;rod ••••••• 5411611.00 17250.12 19322.91 21395.00 21395.00 21395.0i) 21395.00 21395.00 

L ::!l:? CF-in,prad •••••••• 0.00 :?lDl.00 26580.00 29533.00 29S33.00 295Jl.OO 29531.00 29533.00 

L :::n net CF .prod ••••••• -541168.00 6175.• 751.'11 81ll.OO 8131.00 8138.00 81ll.OO 8138.00 

l ?3.f KC. net-Cf•••• • • • -548.il.OO -48492.12 -41m.03 -now.03 -24959.03 -16821."3 -8683.03 -545.03 

L ~~ l!Qli. lffllRR •••••• O.•)) :!5414.0l -100.00 24:!1M.l2 -100.00 0.00 o.oo o.oo 
L :?Jb IU!ules % ••••••• 1).00 26.99 27.30 ?7.56 27.56 27.56 27.56 27.56 

l :!37 "1/IR\"Hl i ...... 0.00 11.62 13.:?3 14.Bl 14.Bl 14.83 14.83 14.Bl 

L :?311 net inc- P.OEI ••• o.oo !112.76 2227.IJI 3142.91 3576.94 11110.96 4611.84 4613.84 

l 21~ rrfY. IM •••••••••• 0.00 ~75.61 10.97 0.00 o.oo 0.00 o.oo 0.00 

L ::!¥J netc; ;~1 •••••• il.00 -341.47 771.76 l&.69 2120.11 2354.71 7269.15 7269.15 

L :?41 lotfl CF,cait •••••• 571i7.30 '!3969.47 mll.24 27646.ll 27412.29 27178.27 :!2263.85 22261.85 

L 2.f:? totil CF, 1n ...... 58156.00 23626.00 ~.00 ?1533.00 29533.00 295n.OO 29533.00 295ll.OO 

L ::!4> totil netCF ••••••• W.70 -343.47 m.76 l&.69 21:!1>.71 2354.73 7269.15 T'..69.15 

L ::!44 Kc. llitCF •••••••• &11.7(1 m.n 1296.99 llBl.68 5304.39 7659.12 14928.27 22197.42 

l :'-15 deOr. illClll ••••••• O.•'.IO )::!24.17 1:??4.17 1:?24.17 3224.17 3224.17 2655.:n 2655.31 

L :?U h:l 1f vw ••••••• •).00 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 
l :P t•~ due ••••••••••• 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 

l :.i& KC. IRYHta •••••• 54&11.w 54&8.00 54&11.00 548611.00 548611.00 54&11.00 54868.00 54868.00 
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T!C!O EcURHAO : Sulltibl~ funds income. cashflows. consolidated 
CllFM 2.0 - mA, Bl&lllEERIJI& CllBl.Tllli FllllS, nt.10 -

9 !(I II 12 13 14 15 16 17 II 

C!!llfl· 'i8 Ci!hfl- Y9 u!hfl-YIO Cisllfl-Yll c.ashfl-Yl2 c.ashfl-Yll c.ashfl-Yl4 c.ashfl-Yl5 YI•• Yi f .. Cilcul 
~~13.Bol 461J.84 4i11J.84 4657.28 4700.n 4744.16 4187.61 4831.04 0.00 0.00 l 221 

-4i78.~·) -4!.'11.00 -me.(otJ -47:'4.56 -4691.11 -4647.67 -4604.:?l -4560.79 0.00 o.oo L m 
t).t•) ~.I)) 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo L m 

4013.54 4Gn.&1 46ll.114 4657.211 4700.n 4744.16 4187.61 4931.04 o.oo 0.00 l 224 
•).(o() O.o)) •).0:11) 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 l 225 

~613.1!4 4013.IK 4613.IM 4657.28 4700.n 4744.16 4187.61 4831.04 0.00 O.Oil l 226 
ol.{'I) (• • .lo) 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 l 227 
(I.•:•) i>.t'li 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo l 228 

27913.('5 3:'526.89 37140.73 417911.00 46498.73 51242.89 56030.50 60861.54 0.00 0.00 l 229 
35::74.15 4::550.&I 493':;9.53 548:?2.21 60104.90 65787.59 71270.27 76752.95 0.00 0.00 L 2!0 
:!IJ'r.i.C•:• 21195.(11) 21195.00 21195.00 21395.00 21395.00 21395.00 21395.00 0.00 0.00 l 231 
~~J.(•) mn.ci0 29533.00 29533.00 29533.00 295JJ.OO 29533.00 29533.00 o.oo o.oo l 232 
91!!!.(•) ene.·:•) 81!9.(ll) ena.oo 81J8.00 81'38.00 8138.00 8138.00 14613.27 o.oo L m 
7592.97 1573o).97 2MS.97 32006.97 40144.97 482112.97 56420.97 645511.97 79tn.24 0.00 l 234 

o).(li) o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo l 235 
27.5b 'Zl .56 'Z/.56 'Zl.56 27.56 27.56 'Zl.56 27.56 o.oo o.oo l 236 
14.9~ 14.83 14.Bl 14.83 14.83 14.83 14.83 14.83 o.oo o.oo l 237 

4613.64 %13.64 4613.64 4657.28 4700.n 4744.16 4187.61 4831.04 o.oo 0.00 l 2J8 
(l.(tl) o.oo 0.00 0.00 0.00 0.00 0.00 r 00 o.oo 0.00 l 239 

T..'ii9.15 T'J.9.15 5531.45 5574.89 5618.33 5661.78 57Cl5.22 -18579.14 14613.27 0.00 L 240 
222~3.85 22203.85 20)1.55 239'".;.8.ll 23914.66 23871.22 231127.78 48112.14 0.00 0.00 l 241 
2C?SJ~.((I ~TI.00 29533.1)) 29533.00 29533.00 mll.00 29533.00 29533.00 0.00 o.oo l 242 
1:!09.15 7169.15 5531.45 5574.89 5618.34 5661.78 57Cl5.22 -18579.14 0.00 0.00 L 24l 

:<i46G.57 :>Gra.n 4::?267.17 47842.06 53460.40 59122.18 64827.40 46248.26 0.00 0.00 L 244 
2C~~.Jl 2655.31 :?655.ll 2655.31 2655.31 2655.ll ~.31 2655.32 o.oo 0.00 L 245 

6.0:..) 0.00 0.00 o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 l 246 
1).((1 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 L 247 

~~.{lo) 54868.00 548611.00 54868.00 54868.flo) 54868.00 54868.00 548611.00 0.00 o.oo l 248 
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• COMFAR 
~O UUIOO 

--------------·----------- mAR 2.0 - ECFA. EIHEERlll& CDal.Tlll& FIRllS, Ta"1ll -

llini-c_.t Plint lf'llitct, lUftt.lwlia 
liec!llHr. 19. 1'87. rm Sid 
lltiMi&)f\115 

2 Yfit'(SI of ClllHructiClll, 15 ~ of 11"1dictilll 
orrer.cv aa1versi111 r1t11: 

farei411 tln'lllCY I .Ut a: 1.0000 mils ~ti .. curracy 
lat1l cwrency I mil= l.Go'..IOO units ~tilll Dn'lllCJ 

ICC-ti:Jt curnncy: ThauSlnd [yit 

Total initial investment .... i.,canstndi111pi.ne 

h11d H!els: 
currlllt nHts: 
totll ISHts: 

~.!O 
1m.oo 

512117.30 

'1.486 l ftnip 
81.241 l fcnip '1.• l ftnip 

Source o-f -funds wi .. canstnct1111 ~ 

llPI tr I tr.ts: 
fcrei911 ICllllS : 

o.oo 
34154.00 
2l402.00 
2156.0i> 

0.000 l fcreip 

lac1l l1N115 : 
tat1I funds : ,, • 760 l fcrei!ll 

Cash-flow -fro. oper.ations 

1tar: 1 2 :s 
ap1r1tana Cll!ts: 17250.12 19122.91 21395.00 
cleprtci 1ti111 32'24.17 
anteret 2008.95 

production tll!l!i 22513.24 
tlltrtof fortilJll :Z0.57 l 
total Hits m~.oo 

cyoss incme 1112.76 
ntt lllCll9t 1112.76 
Cl!ll bilMICt -34:1.47 
ntt nshfl.., 6375.1111 

Nit Prn111t Y1l• il: 10.00 l • 
lnter111I Ritt of Ptturn: 10. 97 l 
l'.tturn an eiuatvl: not fCUld 
litturn an IQUJ ty:?: not faund 

3224.17 32'24.17 
lllOt.93 1570.91 

24352.02 26190.09 
19.'10 l 19.32 l 

:?t580.00 ~..n.oo 

2227.911 3342.91 
2227.911 l342.91 
771.76 1&.69 

7ZJ.(19 lllll.00 

3675.61 

-------·------------------------·----------------------
Index o-f Schedul •• prDIMld bv mFM 

Tolil 1nitul in'lftt1111t 
Total 1n~ntM1t dur1119 pr-.Chan 
Tolil oroM:tian costs 
llarl 1119 C11111 tal r1QUirn111t1 

C.,tMIOll T•l11 
flrOJICltd llllllU 
lltt lllCOle llit-t 
Source of fan.nee 
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.~.'~:~~. 
\7'1.~l.)~ -=-
~~~·; .•,-.; \£1 
~~"'"'·=~ rnMran 
~--:c.-·.n: ""vnr n~ 
~- ~ :; I) 1_1t1 I 00 

---------------------------- CDFra 2.0 - Hfl. Bltb&Rlllli CIMLTbl& FllMS. TalO -

Total lni ti al Invest...nt i• ~ F.Yil 

'IHI' •••••••••••••••• 

Frf'.I anOHtltllt costs 
lilld. !Ht• Drl!lllf'l!lUll. ~1.-t 
i<.Jlldl~oft i113 Cl~ll llOrl! • ••• • 
.Calurv illd !trYIC. hcah~ift • 
inccrt-:ll'il.cl h•ld nffls ••••• 
rlarot .r.Kt.1-. 11111 e;auaoaent ••• 

Tahl h:el an~-e~ Cll5t5 •••• · 

fr1-or01CtlC111 Cil!llil e:-pllllialins. 
l'lel IO"tli14 Cilillil • • • • • • • • 

Tohi 1mh•I a•we~l Cll5ts ••• 

Ci 1 t far•1911. an ?. 

1'89 

0.00 
SlO.Oll 

4157.00 
J.00 

31G87.0ll 

lll74.00 

6'9.91 
0.00 

Jl07l.91 

64.34 

19'19 

0.00 
400.'10 
E!.4.IO 

0.1'.\) 
13'65.00 

14747.00 

11213.l'I 

lbi~ Pl.-t lll'"DJld1 n.a,el,llrM - llnllllr, 19, 1'87. rm• 

.~~~~. 
~I © 
~~COrlFAR 
~·~ 2.0 UHIDO 

----------------------- CDFllft 2.fi - ECFA, Dl&DEERbl& DIS.l.Tltli Flllti, Tinl -

Total Production Costs i• Thauund [Hl 

\"•it' •••••••••••••••• 1991 1992 1991 1994 1995 1996-2000 

i. of -· UPKi lt ls1119le prCMilctl. 111).00 90.00 1110.00 100.00 100.00 100.00 
RIV Nten ii I • . . • • • • . . • . ma.lb :?518.23 27911.00 2798.00 2798.00 2798.00 
iltner ,.., .. teri1ls ........ (J.00 o.oo o.oo 0.00 o.oo 0.00 
L'tlhtle! ............. 8148.66 9167.5') 10186.00 10186.00 10186.00 10186.00 

[Aer4y ••••••••••••••• 659.19 741.61 824.00 11:!4.00 824.00 824.00 
L~. direct ••••••••••• 112.1)) 126.00 141).00 146.w 140.00 140.00 
!'!r,mr, .. i11teN11Ct ........ 67:?.00 6T.?.OO 672.00 672.00 672.00 672.00 
5Girft .............. ().('I) 0.00 0.00 0.00 0.00 0.00 
F Ktarv o.rerl'tids ......... 66.40 74.70 IJ.00 81.00 BJ.00 83.00 

riClc:'"Y COili ........... 11894.61 muo.04 14703.00 14701.00 14703.00 14701.00 
f;;J&J 111 Strlh we CIYlif"lltidS • , • , , • lil.40 11.70 13.00 n.oo ll.00 IJ.00 
llld1r. costs, Hits illd d11tri..,Jti111 5J4l.11 6011.17 6679.00 6679.00 6679.00 6679.00 
lllrKt CO!tl. Hin ir.4 d11tra"'ta111 G.00 o.oo 0.00 0.00 u.oo o.oo 
lit:wec Uh 1111 • • • • • • • • • • , , 3224.17 3224.17 322-1.17 3!?4.17 3224.17 2655.ll 
fJllJACHl CO!tl .......... :VJl.95 l~.9J 1570.91 IJlb.89 1102.87 868.85 

-----
Total proilcb111 colts ••••••• ?.'SIJ.24 24352.02 26190.09 25956.07 25722.04 24919.16 .............. .............. &ASAamaaA .............. ----Cotu .,.,. w.i t f 111191 • rrlllluct , . 0.95 0.92 0.89 0.88 0.87 0.84 
Cif It fartaqn, l . , . , • , , • , , :.10-57 19.90 19.32 19.49 19.67 19.17 
Of It Yil"lllllit.1 , • , , , , , , , , 73.04 76.59 79.IJ 79.84 80.57 Bl.16 
i't)t1I lil»oul" •••••••••••• 112.00 126.00 140.00 140.00 140.00 140.00 

-----· 
"ini-c111111l Phnl projKt, Thiytt,8'r .. - Die...,, 19, 1987. rtriSld 
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~ .·cortFAR 
·J 2.0 IJH I 00 

----------- ------------- CllFllR 2.0 - ElFA, Blib&Rllli ID&Ullli FllllS, Tll.10 --

Total Production Costs i• 1llmYllil t:r•t 

\ur •••••••••••••••• ~.iOi 2002 :!OOJ :!004 2005 

t Gf llOA. CiHCllt (Sillijlf mraductl. 100.00 100.00 100.00 100.00 100.00 
~SM uter1il I ••••••••••• 27911.~ 27911.00 21911.00 27'lll.(il) 27911.00 
Utter ,.,, Mleruls ........ 0.00 0.00 o.oo 0.00 o.oo 
lot1hbH .............. 10116.00 10186.00 10186.00 10116.00 10116.00 
E'IErlV ••••••••••••••• 1124.00 l!•.oo 1124.00 1124.00 1124.00 
litatr. 111nct • • • • • • • • • • • 140.i.IO uo.oo 140.00 140.00 140.00 
r-i1111 r. N111t111111er ........ 672.00 iT.?.00 '72.00 672.00 672.00 
Sp;;rft .............. 0.00 0.00 o.oo 0.00 o.oo 
FKlort cr.-erlleid! ......... 83.00 BJ.00 113.00 113.00 83.00 

FKtorv Ci!Sls ........... 147•».00 14703.00 14701.00 147VJ.OO 14703.00 
MIA:lil!trilh-e O\'!l"llei;ls •• • • • • 13.00 13.00 13.00 ll.00 13.00 
lrod1r. costs. tilH !lld di:tnbuli111 6679.00 6679.0l'I 6679.00 6679.00 6679.00 
&lrKt CG!ts. SilH illd dHtnbutllll 0.00 0.00 0.00 0.00 0.00 
['f!il"Klihlll •••••••••••• 26~.31 2655.31 :?m.31 2655.31 2655.32 
f1r.;r.cul costs .......... 1125.41 181.96 r.>11.si 695.iJll 651.64 

Totil i;raclJchlll CD!l! ••••••• 24875.72 24812.211 24788.84 24745.39 24701.96 
-============ 

Costs ~-er u1u t I SUl!Jllf praduct I . 0.84 0.84 O.IM 0.84 0.84 
Of It fG"tlqR. 1 .••••••••• 19.03 18.89 18.75 18.il 18.46 
(of 1t ;;;rut.Ir.~ .••••••••• 8J.JI 83.45 81.60 81.74 BJ.St 
Tot.I I a11Giir • • • • • • • • •••• l+).(10 141).(Ji) 140.00 14(1.00 141).00 

llini-ctMnt Plillt project, Tltiyet,llll"u - lllclllller, 19, 1987. revised 
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• 1
COMFAr ~ 2.•) Utll 00 

---------------- CMllR :!.O - ECFA. DEIJ&Rllli CDllSll.Tllli FllllS, Tll:1CI --

Net Working Capital in 0-11111 rYlt 

'ieil" • • • • • • • • • • • • • • • • • 1991-:!0l15 

i:c ... -er t;;e • • • • • • • • • .tc cato 

[l!f'r!Pt M!tt: '-
~Ct""ts recei,,illlt • • • 0 
fll•"91tan a.id S!teriil! • O 
tr¥'1\' • • • • • • • • • 0 
~t! • • • • • • • • • 0 
llat'l an pro.yr:! • • • • 0 
f1;:ust.ed pr!Y.to.JCt! 0 

Li:h Ill hillCI • • • • • • • 0 
Tcitil currer.t i!!et! • • • • • • • • • 

C;irnnt hil11ht1a ill!I 
.:.CcCPJllt! Di\'illlt •••••• 

~t i;r.rllroil CiCrllil ••• • 
lr.crH!t an tO"llnq Cilll lil 

!~t ..arhs.~ upihl. forel'lft ••••• 

0.00 
ll'.!2.00 

0.00 
CMll) 
o.oo 
0.00 
0.00 

II!Z.00 

o.oo 

1322.00 
0.00 

248.00 
1074.00 

Source of Finance, construction in Thousnl Ky1t 

\ear •••••••••••••• 
·~ 1990 

Eau1ty. ard1n.-y •• 0.00 0.00 
EGUI h. Dt'tflrlllCt. 11.00 0.00 
Sutmo1r.. qril'ltl • <i.oo 0.00 

Lo.in A. for ta !111 • 211)75.W 8079.00 
LOil'I 8. fart1qn,. o.oo 0.00 
LC!ill C, fart1911 • 1).00 o.oo 
LOil\ A, I ac1I .... 14959.00 8443.00 
Loin 8. loci I .... o.oo o.oo 
LOill C, lac1I •••• o.oo 1).00 

----------- --------
Tc;tll IDill ........ 410>1.00 17122.00 

Curr111t hib1hhn 1).1)) 0.00 
(jlfll O'ilrdr ,; t .... o.oo o.oo ------- -----
T~hl f1111d1 ....... olJl)J4.00 17122.00 -·-----------------------------------·---
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f-~-~~) © 

-f.Ol'!f.~o~ 
---------------- D1FM :?.O - Hft\. 91611&111& lDl5ll.Tll& Fl815. ~18 -

Source of Finance. prc.ducti on •• 1'au!illd t Yll 

•fir •••••••••••••• •"-"·~ .~_,., :-:111.•!- 4 :-A15 

E~11t1. aroJtllJl"r •• o).~oi' 1).00 0.00 0.@0 
EG-.11 l\'. ii'1!fll"111a. O.oio.i \l.oio.i O.w o).(lo) 

i.:t.!l:ll!!. oi"il"t5 • (1.00 l).o)o) 0.00 0.00 

l!!!R "· fQ:'l!l'111 • .;.{•j 0.\)) -am.N -::!il'l65.:M> 
Le;;.'\ I. f:;rft.;a •• \I •• ;.:. uo O.llO 0.411) 
LCOA c. iare•• • O.\~ 0.00 0.Go) 0.00 
lli!ft A. kul •••• ... ~.+> ').00 ,).00 O.Gt> 
lllill l!. lac1l •••• {i.~) o.o.> 0.00 0.00 
lc:-:A c. local •••• o.w 0.l}O 0.00 0.00 

Tahl loaa •••••••• ~-4'> 0.00 -am.7' -::."6065-50 

[!ll"rst h~ihhe t.00 0.00 O.GO O.Ot 

fi:!lt -··•t .... 0.00 0.00 0.00 0.00 

Tobi funcli ••••••• ~-4Y O.C!i> -1m.11 -16065.50 

• f.Orl.f.,~of 
-------------------- CDFM :?.O - ECfA, Bl&D&ltllli lDl!i1l.TDli FU!ll!i, Ja10 --

, Cash-flow Tables. construction in TllouYnd ly1t 

iHr ••••••••• 1989 1990 

Tool ci!ll 1nf1:111 .. 41034.0.) 171!?.00 
-----

FinMKi1l rl!!awcn • fl(IJ.t.00 171!?.00 
SilH. net of li:: •• •i.00 o.oo 

hhl n!ll out fl'lll • • ~m.91 llr.?ll.39 
---------

fohl HHl!I .... ;am.o.> 16.494.00 
(IPf,..hn.J CO!l! • • • e).00 0.00 
CG!t of hn111tt ••• ~ff.91 1719.39 
rtt;l\'llllit li.00 0.((1 

LGf'W 1te tl:i li.ijoj 0.00 
Iii Vldenelt Pild ... 0.00 0.00 

Surplu1 I dthca t > . "°"·"' -1091.39 
CuJ1Ullteo cun llil ..-.c1 1•00.09 1168.7(1 

lnfllllf, laul .... 14959.00 8443.00 , Mflcw. locil •••• mn.97 ~.(i~ 

)urplt:! i iltiiCI t I lVZi.::,3 -~.e)~ 

lnfllllf. far11911 ... ~b>)75.00 8679.00 
wtflCllf, far11qn ••• ::?5149.94 m•.36 
Surolu1 I dthcat I . 9)4.()D ·545.36 

lltt CHhfllllf ••• , , ·38374.00 -16494.00 
Cu...:htld 11.t cilhfllllf ·)6374.00 -mtl.00 ---------------------------------------------------------------

1hn1-c19111t PIMt pr'OJICt. JNyet,lurN -- Declllllr, 19, 1987. rmMd 
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aw. 2.0-e:n. eg-- C111511.111& FllllS, ... --

Cashflow tables. production i• ~[-

t:lil" .......... 1991 199? 199) 1"4 1!95 lfti 

l~il Ci~ aafl"' .. ?:.U.w ~ ... Mn ... Mn ... 295Jl.• mn.• ----
i 1roon.:ul r!!flo..l"Cff • io.ii>) O • .JO .... .>.• ••• . ... 
Sile. r.et Gi liO: •• ::!'".:.Ci.00 ~.iii Mn.to M».80 Mn.• M».• 

Tahl c!!il mtflCllf •• ~'-41 :z.8.25 27646.ll 27412.29 27111.27 2lSJ.IS 

rail nHti . . . . UI.> .... .... ••• ... . ... 
liilrih-. cods ••• IT.50.12 ln!!.t: :!IM ... :?IM.GO 21M.• ~M. .. 
Cr-t af i i11JDU • • • :i&ll.'5 imc.n ~.•1 1316.19 1102.17 B.15 
f~ 461!t.W 4611).40 ""·"" ...... ... ... . ... 
i:Grl!'ll"ite h.~ O • .JO ~.00 0.00 .... .... . ... 
~ ~a*"C: ~Id ... 0.00 i.00 O.Oil O.Oil .... . ... 

5".lf'pl~ i •hi::it J . -14).47 771.15 !&.6t 2120.71 2J54.7] 72it.15 
C.-litH ci5h HlillCe ~.:?; 1:?%.ff 3113.61 5»1.ll 7659.12 14'31.ll 

l•flGot. lc1Cil .... ?JD.00 2119}.00 :?95JJ.GO Mn.00 2'1.m.00 295]J.10 
!Aitf:~. lacil •••• 21~5.ti5 :?:!i1'.07 2446:?.46 :zcz:t.M :mM.42 19080.• 
5'.irpl:as I lfftica t I . 241o).95 l74il.9J 5070.54 9\4.56 55311.51 10453.00 
(llflt!IO. fCrElfll ... o>.w 0.06 0.00 0.00 0.00 O.Oo> 
ikitfla., f:Jrelo:lft ••• 2754.42 :?969.17 llll.85 lllJ.15 ]113.15 ]llJ.15 
5'.orplv! I dtfmt I . -:::7",,U'.? -:?969.li -1113.15 -llll.15 -llll.15 -]lll.15 

tltt Ci!llfllllf ••••• 6PS.• T!Sl.08 8118.00 a111.oo 81'311.00 81ll.OO 
CU1Uliteo r.et cffllfl• --164~.12 -41235.0l -ncm.01 -24959.0J -161121.0J -1683.0J ------

llini-c-t Pl•t projlCt, 'llllyet,._.., - Die ..... , 19, 1917. rlfrim 
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.COl'IFAr' 
.- ZO UtllOO 

aw:• 2.t-BR. 0&11&11115 Dl151Ullli FllMS, 1lnl --

I Cashflow tables. production i• 'lllllllHllll rm 

\fir ••••••••• l"1 lftl "" 2o. 2lllOI ~ 

Tahl cs allfl• .. ::!9m.M :?tS».00 .T...)Ut ~.00 mn.eo :Mil.00 

f IDBICI ii rftGllr{ft • 'Iii.it . ... . ... .... . ... uo 
Ssrt!. Mt of lii> •• :.'95».~ Mn ... ~T.#lo>.00 mJJ.it 2'5JJ.GO 2'5JJ.OO 

latil ci9 Glllfl• • • !l'1iJ.l5 2?3J.IS Z?:!ll.85 :?4lle'I~ nm.n :?1914..66 

fatil 1!9t5 . . . . .... .... .... 9.00 . ... . ... 
llHrita., Dl!l5 ••• 21lf5.6t) 21M.t0 21M.to 211'5.to 213'5.to 21M. .. 
Cr.t of fallilla • • • H.85 111.15 .. .85 111.85 125.41 111.• 
~ <tMO .... .... 1137.Jt 1137.ll 17J7.]1 
CarwKR t• ~.~ .... . ... .... .... . ... 
ii~•*"- IN•• . . . o.ev uo •.oo 0.00 .... o ... 

!iarpl• I !llficit t . T.!it.IS T.!69.r== 739.15 5511.45 :5574.lt 5'11.34 
C-htd ci!ll kl111a ~•7.42 :?tWo.51 36115.72 CZ!i7.17 4ilt2.06 53460.40 

lafl1111. lac:1I .... :?ml.8 29531.40 2'P.m.OO 2'533.00 MD.to 2'1533.00 

I lhitfl•. la:il •••• l'fl. ... 00 lfOll0.00 1.-..00 1-... 1"80.00 1"180.4» 
Snln I lltficit t . IMSl.00 ltm.Oi> 1om.oo lMSl.00 1om.oo IM5J.OO 
IAflrill. farRa .. ... 0.00 uo o.oo .... 0.41@ 0.00 
Aitn ... farRiof' ••• 1181.15 llBUS 3118.85 "21.5.5 4111.11 4134.67 
Sur1l115 ( lltfacat t . -llll.15 -:;111.85 -llll.15 -«?I~ -4178.11 -41JU7 

HK ci!Ml., ••••• llJl.00 1131.00 81Jl.OO 1131.00 8131.00 8131.00 
U..litld .t c.-in .. -545.iil 159Z.'7 lsn!).t7 231168.'7 l3I06.'7 40144.'7 

lli .. -C~ Pl.t llll"Djld, TllAJlt, ... 111 - Dlcealiilr, If, 1'87. rm• 
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ft!w.JicoMFRR 
~ 20 l_ltfl[ll) 

-------------·---------------- CllFM ?.O - HFA. Blill&lllll& CDSl.To:& FilllS, TOOO --

Cashflow tables. productioni• 

\flt' ••••••••• 

Tt-til er.II 1afl:111 •• 

i11wnc11l remr;:n • 
S=it!. net of le •• 

Tatil nuts . • • • 
CirEr ill~ CD!l5 • • • 

Cet :if h•J1;Ct • • • 
~.-at 
i:;,rwilt ta:: 
Eanll!IP- P!loill ••• 

Sunhl! i dlfuit I • 
C_,iilH c.ell NhllCt 

l11fla... laul • • • • 
Wtfil!lf. laul •••• 
5urplll! 1 dehci t I • 
l11fli... farei~ • • • 
Mfl..,,.. farea.- ••• 
!iu:-D!d i dlflCll I • 

ll!t C!CJiflclll ••••• 
C-littc: net ciSllflc.t 

0.00 
:?1>95.00 

TJll.52 
am.it 

t.00 
t.v.l 

5661.11 

591~-·· 

:?9m.C-) 
IQ0.00 
l~.w 

6.00 
4791.~ 

-4791.:.?Z 

81311.00 
48E.f7 

:!Jll?7.11 

o.~ 

?1395.00 
'95.GI 

1137.10 
o.oo 
i.00 

Mn.GO 
19ie>.OO 
1om.oo 

o.oo 
4741.11 

-4747.11 

Cllll.00 
5M20.f7 

mn.oo 

O.GO 
21395.IJO 

6Sl.i4 
~.5) 

0.60 
o.oo 

-11519.14 
46-."'411.26 

295Il.OO • ._..00 
1om.oo 

o.@ 
29032.H 

-290r.?.H 

81311.00 
6C58.97 

.f.OM.f~! 
--------------------- CDFM 2.0 - UFA, Bl&llEElllll& ID&Ulll& FINIS, TOOO --

Cashflow Discounting: 

11 lielurn Cll Eoinh I: 
lflt pret111l ..... •••••••••••••• ~14.0J 1t 
lnttrAll liil~ of Return flllllEll •• not flUlll 

Ill a.turn Cll E.,alv :?: 
rM lll'ffllll vii• . • .• . • . .•••••• :!4:!fM.32 1t 
lnter,..1 liatt af btur11 lllifUI •• not flUlll 

cl lnt•111I Rate af Raturn C11 tohl iiwnt.nt: 
u.t D'ftllll v.tl• • • • • • • • • • • • • • • 1615.61 1t 
l11tr111l f'.1t1 of ii.1tur11 I lliR I • • 10. f7 I 

E0i•1 tv I • Tat1l IOUI ty Hid : lllt lncmt 

E"'1ty :? • l111t11I -.i1ty 11111d : Nit cHll retur11 

10.0G I 

10.00 I 

10.00 I 

111111-c_.t Phnt proJtct, Tlllyet ,luru - lltclllllllr, 19, 1987. rm Sid 
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.corirnR 
-~ 2.0 Ull I DO 

·------------·--------- CIJFM 2.0 - ECFA, Elllill&Rllli ID&l.Tllli FlllllS, la'YO --

Net Income Statement in ThlliYnd Knt 

ffir ••••••••••••••••• 1991 1992 1993 1994 1995 

lohl nits. incl. !llle tr. ••••• 236~.oo 26580.00 29513.00 29513.00 29533.00 
LH!: -.;.oraible CO!h. lllCI. Hits tu. 16518.12 18650.91 20121.00 20121.00 :.'0723.00 

l';;rultlf 11¥tllR ........... 7(147.• 1929.09 •10.00 •10.00 •10.o.l 
~ 't: oi tollll Slll !S .......... :!9.llJ 29.IJ 29.Bl :!9.Bl 29.Bl 

llan-v1r1illle c~l!, incl. dl!lreciitilJl Jll96.17 ~.18 31196.18 31196.17 ~-18 

4'fr;;h1111l -~1111 •••••••••• 3151.71 4032.91 4913.112 4913.83 4913.81 
.l! 't of totil salts ......... 13.~ 15.17 16.64 16.M 16.64 

c~t f!f hn:t11te ............ 2(1j8.95 1904.93 1570.91 ln6.89 1102.87 
-----

~0!5 i:roht ••••••••••••• 1112.76 2227.98 3342.91 3576.94 3810.96 
ill I Gw!r.Cts • • • • • • • • • • • • • • 0.00 0.00 o.oo 0.00 o.oo , li.:!llle profit ••••••• , •••• 1112.76 22:!7.99 3-"".>42.91 3576.94 3810.96 
h:: ................. 0.00 0.00 0.00 0.00 0.00 

llet profit , • • • • • • • • • • ••• 1112.76 2227.99 3342.91 3576.94 3810.96 

D1 .-1der.cl£ piid • • • • • • •••••• 0.00 0.00 O.Ot) o.oo 0.00 
1)-.distnbuted profit •••• , •••• 1112.76 2227.98 3342.91 3576.94 381o.96 
kcumulited und1!tnbutEd proht ••• 1112.76 3341.>.74 6683.65 10260.5' 14071.54 

Grms profit, I of tohl !ilH •••• 4.71 8.JS 11.32 17.11 12.90 
tel profit, % of tohl !ilH •••• 4.71 8.JS 11.32 12.11 12.90 
ii:lE, Net proh t • I of 1q111 ty • • • • • 0.00 o.oo o.oo 0.00 0.0" 
r.01. t;et ~'1fll•1r.ten£t, 1 of invet. 5.n 7.35 8.96 8.96 8.96 -------------------

"ini-cnent Plillt project, TMyet,h!'n - Declllller, 19, 1987. rlYiucl 

) 
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--------·-------------------- CDAR 2.0 - EtFA, Blill&Rll5 Cll&l.Tllli Fiii&, nt:WO --

Net Income Statement in 

tei:" ••••••••••••••••• 

Tvhl !iles. ulCI. Hies tu ••••• 
le:!: •iirlible cll!h, incl. !iles tu. 

\'aruble 1¥9in ••••••••••• 
o'I! 'l of totil !ilH ••••••••• 

C'l!eratiar.il iur91n •••••••••• 
.\! t of tohl ul es • • • • • • • • • 

Co:t of hnilllC"e • • • • • • • • • • • 

~II!! profit ••••••••••••• 
.llIOWillCH • • • • • • • • • ••••• 

Ti'illle i;roht •••••••••••• 
Ti; ••••••••••••••••• 

llet IJ'Oh t • , • • • • , • • • • • • • 

Iii .-uli!nd! Pii d • • • • • • • • • • • • 
!.hl1:tnbuted profit ••••••••• 
iict.1111dated unch!tnbuted profit ••• 

6rou profit, 1 of tohl Hin •••• 
r:et or oh t. ~ of tct•I HI H • • • • 
Rf!E, rtet profit. t of equitv ••••• 
1\01. liet pr oh t•interHt, 1 of inYHt. 

1990 

295».00 
:!1'.1723.00 

•10.00 
:?9.83 

3m.31 

5482.69 
18.56 

868.85 

4!113.84 
0.00 

4613.84 
0.00 

46ll.84 

o.oo 
46ll.84 

111695.38 

15.62 
l~.62 

0.00 
9.99 

1997 

295Jl.OO 
207.!J.OO 

•10.00 
29.81 

3327.31 

5482.69 
18.56 

858.85 

4613.84 
0.00 

4613.84 
0.00 

4611.84 

0.00 
4611.84 

23299.22 

15.62 
15.62 
0.00 
9.99 

1998 

295JJ.OO 
20723.00 

•10.00 
29.83 

3327.31 

5482.69 
18.56 

868.85 

4613.84 
o.oo 

4613.84 
0.00 

4613.84 

O.Oi> 
4611.84 

27913.05 

15.62 
15.62 
0.00 
9.99 

1999 

mn.oo 
20723.00 

•10.00 
29.Bl 

3327.31 

5482.69 
18.56 

868.85 

4613.84 
o.oo 

4613.84 
0.00 

4613.84 

0.00 
4613.84 

:r.?526.ll'i 

15.62 
15.62 
0.00 
9.99 

mn.oo 
20723.00 

•10.00 
:?9.ll 

3327.31 

5411:!.69 
18.56 

858.85 

4613.84 
0.00 

4613.84 
0.00 

4613.84 

0.00 
4613.84 

l7140.7J 

15.62 
15.62 
0.00 
9.99 

nini-c:1A11t fl111t project, TIYvet,llru - lllcfllller, 19, 1987. rmHd 
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Net. Income S'":at.ement. 111 lllodilld l"nt 

\Hr ••••••••••••••••• 

fahl :al.:. ar.;;l. ::IH tJ· .••••• 
LH:: ~it'lot-lt CO!t:. incl. !ilft ta. 

\'!<"1itrlt a.>r.un ••••••••••• 
~ i. of lotil HIH ••••••••• 

~-.. il'1illlt CC-!t!. 1nd. d!:!recutlan 

~:h~I Ail'"u111 •••••••••• 

,'I;; t oi tohl !ales • • • • • • • • • 

CO!t of hna.-.:e ••••••••••• 

&-°O!! proht ••••••••••••• 
tel I c;;.illCH • • • • • • • • • • • • • • 

Ti::ablt i;rah t • • • • • • • • • • • • 
h~ ••••••••••••• · •••• 

r:ct profit •••••••••••••• 

litYlillr.ci! l!Sld • •• • • • • • • • • • 
lt"od1 !tnlluted profit • • • • • • • • • 
liccu.JUlited ..wtntnbvted profit ••• 

Ur!!!! profit. 't of total ules •••• 
:~t ~.roh t. ~ of tat•I ulH • • • • 
Rl.iE, !lit profit, I of equity ••••• 
l'-.01. let proht+interHt. 1 of in~'ftt. 

~n.oo 

~723.tiO 

8910.00 
29.81 

825.41 

4C51.:!I 
o.~ 

~.:!& 
0.00 

4657.::11 

0.00 
4657.28 

417'i8.00 

15.77 
15.77 
0.00 
9.99 

:.'95n.oo 
~7.?l.lil) 

8816.(11) 
29.U 

3327.ll 

541[?.69 
18.56 

781.96 

4700.T.? 
0.00 

4700.72 
O.•)I) 

4700.T.! 

o.oo 
4700.T.! 

464'8.73 

15.92 
15.92 
0.00 
9.99 

:.'95n.OO 
:'OT.!J.00 

•10.00 
29.8J 

3327.ll 

5482.69 
18.56 

4744.16 
0.00 

4744.16 
o.oo 

4744.16 

0.00 
4744.16 

51242.119 

16.06 
16.06 
0.00 
9.99 

295Jl.OO 
20m.oo 

•10.0@ 
29.81 

~.:n 

54112.69 
18.56 

695.Cll 

4787.61 
o.oo 

4787.61 
o.vo 

4787.61 

o.oo 
4787.61 

56010.50 

16.:?I 
16.21 
o.oo 
V/9 

mn.oo 
:!07.?J.OO 

11110.00 
29.81 

5482.68 
18.56 

41111.04 
0.00 

4831.04 
0.00 

4831.04 

0.00 
4831.04 

61J861.54 

16.36 
16.36 
0.00 
9.99 

llin1-c9!Rt fbnt project, Thivtt,liw .. - DKlllllEr, 19, 1997. rMsed 

Projected Balance Sheets., construction in lllodilld Kyil 

\til" .............. 1'89 199i) 

Tobi H!tl! .......... 410).4.00 ~·~.00 

------- -----
F1~ed i!Uts. net of depreciatian 0.00 l'I07J.91 
Col'o!tructlon 111 progrts1 .... 39073.91 161191.39 
C1.11"r111t 111et1 " . " ...... 0.00 IJ:?:?.00 
(i!ll. billl ........... O.w 6.00 
Cuh surplus, fir.111e:e 1 .. i1hble • 1960.(19 868.70 
Lou urn Id f orlllt'd ...... i).00 6.00 
Lau . " " .... " " " " " .. " 0.00 0.00 

Total lulnlihH •••••••• 41034.00 581~.oo -·--------- -------
Eau1tv CIDJtll .... " " . " . 0.00 o.oo 
~111rvt1. ret11r.ed prohl •••• o.oo 0.00 
fr.:.ht ""." ".". "." .. 0.6'J u.v.; 
Lc.nq v.d 11~1119 ttr• dlllt , , • , 410J.f.OO 21~.oo 

Current lub1ht1n ••••••• o.oo 0.00 
i1nl ovtrdr•ft, hnll'!Ct rtQUared. 1).00 o.oo 

Tohl dlllt . """"" .. 4WJ4.00 ~·~-00 

E:u1tv, t of l11b1hhH . o.oo 0.00 
-------------------------------------------------------------------------------------------· -----------------------------

""11-cn1111t flo111t proiect, Tn1v1t,~•• --- Dtctllbtr, 19, 1987. rrvued 
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WcoMFAR 
--- " ZO IJU I 0(1 

-------------·--- CDFilR :?.O - ECFA, Ell&llfiRJlli aJllSll.Tll:& FllllS, 11»"10 --

Projected Balance Sheets, Production in Tllau!Md•·yit 

\Hf' •••••••••••••• 

!~hi !!:!Eli •••••••••• 

F1-M H:ft!. net of ci!Dr~UtilSI 
cor.:tn...:uc;r. "' pr~~F.! •••• 

Curre'\t iHEt!i ••••••••• 

Ci:A, •....a ••••••• • ••• 
(i:ll ~Olli!, fir.;nce !V!lhlllf • 
LI!!! ccrraeci farw;rd • • • • • • 
ll!E: • • • • • • • • • • • • • • 

fotil hot.ihbi!! •••••••• 

Ecu1tv n111til ••••••••• 
P-...:er.e. nt11ned profit •••• 
frot1t ••••••••••••• 
i..!Al !I'd llid1• ter• debt • • • • 
Curr!llt hil!iillll!! ••••••• 
liillt cr;erclrift. finni! required. 

lr;til d!tt • • • • • • • • • • • 

E2t11hr, 't of liibilihes 

1991 

5:?m.n 
Y.w 

():?'.!.\)) 

0.((1 

5:?5.:?J 
Y.(•) 

\).iii) 

•}.00 
o.oo 

1112.7~ 

~75.iO 
0.00 
0.1)) 

0.00 

199:? 

4'516.95 
0.00 

11:?2.CO 
0.00 

129~.99 

6.00 
6.00 

52135.94 

0.00 
1112.76 
Z!ZJ.98 

48195.:?0 
0.00 
o.oo 

48795.20 

0.00 

l'l'll 

46292.n 
0.00 

1122.00 
0.00 

)181.68 
o.oo 
0.00 

0.00 
3340.74 
3342.91 

44114.80 
0.00 
0.00 

44114.80 

0.00 

1994 

4969U9 

4W&.60 
o.oo 

1m.oo 
o.oo 

5l04.l9 
0.00 
0.00 

49694.99 

o.oo 
6681.65 
3576.94 

39414.40 
0.00 
0.00 

39434.40 

0.00 

1995 

l9844.42 
0.00 

1322.\IO 
0.00 

7~.13 

0.00 
0.00 

0.00 
10260.59 
JBI0.96 

34754.00 
0.00 
o.oo 

34754.00 

0.00 

37189.ll 
o.oo 

13:!2.00 
0.00 

149211.28 
0.00 
0.00 

51419.JB 

0.00 
14071.54 
4613.84 

34754.00 
0.00 
0.00 

34754.00 

0.00 

------------- COFilR 2.0 - ECFA, 91611&RIN6 Cll&Ulll& FIMIS, TOOO -

Projected Balance Sheets, Production in ThousMdf.yat 

.,,.,. .............. 1997 19911 1999 2000 ::!001 2002 

fotil iUfl! .......... 58053.2:? 62667.65 67:'ll0.89 70157.0J 73076.:-iJ 76039.6] ------- ----
Fa:;fd :tHet:, r t of deprKiition -----mn.79 11878.47 ~.16 '11>5.\7.115 (c;.-,;:tructu1r. 1r. prc;.;irH! .... o),V,j o).00 o.oo 

23912.51 21257.22 
t'.'urre:it iHtt! o.oo 

·:st:• (ioll. Iii!" .. 
......... 112TJ~ l~!(.b ·~!di> nn..~ n:.i:I . .......... 

Ci!ll s11olus, hnoll'.ce 1v1ilible • 22197.41 :!9466.511 16735.73 42267.19 47842.07 ~.41 

Lou cvraeo far.,;;rd ...... o).00 iJ.VfJ (1.00 o.oo 0.00 o.oo 
i..Ci!S ............... 0.00 0.00 0.00 0.00 0.00 o.oo 

lGt•I hat11ht1es •••••••• ~i5J.2:? 6:?b67.05 6r.B0.89 70157.0l 7J076.60 76019.61 

------- ------------- ------------ ------ -----
Eau1 h c.t01 lil . " ....... 0.00 (1.00 o.oo 0.00 0.00 o.oo 
O't!tnH, rtli1ntd proht •••• 186115.JB 23:!99.2:? Z791M5 12511>.89 17140.73 41798.00 

h'oht ........ " .... .fGn.84 4613.84 4613.84 4613.84 4657.28 4100.n 

I Oft4 ilid w.hum ter• dtllt •••• l4r'.A.OO m54.oo J.ir.A.oo 3Jl)J6.JO ]1278.60 W..40.90 

Current ll&;1hhn ••••••• 0.00 •).60 0.00 0.00 o.oo 0.00 

lhnt cr;erdr1ft, f111111Ct r1QU1rtd. 0.r)o) 0.00 0.00 o.oo o.oo 0.00 

Totil dtlll ........... ;tr'.A , •• 34754.00 34754.00 3Jl>16.JO 11278.6(1 29541).90 

Eou1tr, ~ of lii111ht111 ... , l .. l 0.00 0.00 0.00 o.oo 0.00 

----------------------------------------- --------------- ------------
nini-c11111t Pl111t proj1ct, Thiytt,MU -- Dlcnber, 19, 1987. rtvilld 
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----------------· 
Projected Balance Sheets, Production in ThausnU'.ylt 

inr •••••••••••••• 

Tttil i!!ifh • • • • • • • • • • 

F1 :e.1 !!i!tt:. roft of •eciition 
Cor.:tn.-ct1111 m pro-;,:"iH •••• 

till'r!flt J::tts ••••••••• 
C::r., t::r.i ••••••••••• 
C::h !!'..-r;;;IL'!. fin!llCf :vaihlllf • 
l~== u:nEO for~d •••••• 
Lij:! • • • • • • • • • • • • • • 

Toti! lu:nhh!! •.••.••• 

Ea-..11tv Cillltil ••••••••• 
~t:er•r-. r;;tnne.l p:--oht •••• 
froi1t ••••••••••••• 
LD114 !flil "'11119 ter• t . • . • • • 
Cwrent hill1 h hf: • . • • • • • 
&o."11 !l>trdnft, hnanct rfQUirl!d. 

Tct2l di!tt • • • • • • • •••• 

EQV1ty, t of liab1htlH •••• 

186.:•!.90 
•).00 

IJ!.?.ilt) 
it.ill) 

591!?.19 
0.00 
o.oo 

6.00 
464'18.73 
·'714.lo 

:.'111o)J.20 
0.(11) 

o.c.; 

0.00 

:!t:tt.'14 ::!Ctt."15 

82(196.00 6(1861.54 

159.flt.59 13291.27 
0.((1 0.00 

lr.!2.•:¥.1 1m.oo 
o.oo 0.00 

648?7.41 46248.27 
0.00 Co.iii) 
0.00 o.oo 

82o>96.00 OIJll61.54 

0.00 O.Ot) 
51242.89 560.J0.50 
4187.61 4831.64 
~)65.50 0.((1 

o.oo o.oo 
0.00 0.00 

2(.t)65.5f) o.oo 

0.00 0.00 

lbni-Cfllflll fiil'lt proJec:t, lhayet,lb'N - llfcabfr1 19, ;~7. rfYised 
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CASE 1 (BURMA 1) 

UP PRODUCTION COST BY 10% 

-------------------·---------------- CllFM 2.0 - ECFA. Ellilr&Rllli CllBLTllli FIRllS. Tll-wJ --

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

ll1na-c!Nllt Ph:1t l!'"DJect. Thnet,Bur .. 
l'ecelb!r. 111. 19S1. re\uecl 
[~ 'Btf;jp)l1)15 

2 ~ear 1!1 of c1111structi111. 15 ve¥S of orcDicti111 
currency c111vi!rsi111 r•tes: 

fareitJll ornncy I unit = 1.0000 units 1ec-li119 ClllTlllCJ 
lacal currency I unit = 1.0000 uni ts K~tilllJ ClllTlllCY 

Kcaunhnq currency: ThauHnd Ky;it 

Total i ni ti al investment dlrilll) canstructi111 pllase 

fixed i!SHts: 
current assets: 
totai i!!set£: 

55%5.lO 
1322.00 

'5T.JI1 .lO 

59.486 1 fareilJI 
81.241 1 fareip 
59.aaa 1 fareilJI 

Source of' f'unds ari119 canstructi111 phase 

i!!;'J1ty l grants: 
fare1911 loans : 
loc11I lllills : 
totill funds : 

o.oo 
J.17'"...4.00 
2'J4t)2.00 
58156.00 

0.000 1 farei91 

59.760 1 fareilJI 

Cash-flow f'rom operations 

V!ar: I 
aoenti119 cost!: 18439.50 
deoreci11ti111 3224.17 
interl!it :?038.95 
-------
orOduetion cD!ts 23702.63 
tt.ereof foreiqn 20.n 1 
tot•I sales 23626.00 

Ql"D!S incCMll! -76.63 
net 1nc11R -76.63 
Ci!ll ll!I !nCI! -1532.85 
net cnhflGM 5186.50 

Net Prr.ent Vilue it: 10.00 1 • 
lnternil Ritt of Retll"r.: 8.12 l 
Retl#"n on equi tvl: not found 
Rttl#"n 1111 equi tv2: 59. 25 % 

2 l 
20652.63 22865.00 
.).ll4.17 3224.17 
llkl4.9l 1570.91 

256111.73 T1660.fll 
19.69 l 19.13 1 

::?658o).00 29533.00 

8911.Tl 1872.91 
11911.27 1872.91 

-557.96 4'6.69 
5927.38 li668.oo 

-6151.55 

-----------------------------------· I 

Index o-f Schedules orad-xeclbymfM 

'Tohl initial invnt11111t 
1 Total 111mt1tnt ar1119 production 
, Total oraduction cD1t1 

,llor~1n9 C1111tal r1QU1rt1tnt1 

C.lhflaw Tlbln 
froj«tecl Ill•• 
Nit i ntOll ltiltntnt 

Soiree of fin1nc1 
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CASE 2 (BURMA 2) 

DOWN PRODUCTION COST BY 10\ 

~COMFAR ---;.- .,;:E ~-0 UH I 00 

--------- CDF• 2.0 - ECFA. Bllill&Rbli Cll&l.Tbli FllllS. TinO -

1t11•1-c_.t flillt lrGJKt. lhiftt.lwu 
hc!lllllr. 19. 1'117 • rMsed 
[of llitJU9o)l(ll5 

::! YHrhl of canstruct1111. 15 ~s of Draducti111 
orrency canver!illl r1tn: 

fartaljll curr!llCY I lllit "' l.{lj))O .Uts iCCllUllti111 Dln'llltY 

laul turTlllCY I lllit = l.OOOi.l units 1a:aunti119 cwrency 
ilCCIUltll"l a;rrency: llilauynd Knt 

Total i ni ti al i nvest•ent ui111 mastruct.i111 plliH 

fi1tl!d HHl!: 
arrat uHts: 
tat1l u:ets: 

5'.• 1 fareip 
81.241 1 fareip 
5'.• 1 farei911 

Source of funds ui119 C111Strucli111 llllaH 

ftllity • .-ants: 
farei911 laans : 
lac1l laans : 
t'..til funds : 

0.00 
34754.00 
nm.oo 
581~.oo 

0.000 1 fareip 

~.760 1 fareign 

Cashflo•-1 froin operations 

Ye1r: I 2 l 
apenh"' cods: 16059.94 1199:!.JO 199::!4.iJO 
:lloreci 1t11111 µ24.17 3224.17 3224.17 
interest 2038.95 1804.93 1510.91 

prDCU:tian casts 2ll2l.06 ::?3021.41) 24719.09 
tllereaf fareap 20.811 20.13 1 19.511 
tat•I s1les :nt.26.00 ~.00 29533.00 

qrms inc111t 2J02.94 ma.60 481l.91 
net llll'lllt 2102.94 3558.60 4811.91 
cisll llih1nce IU.71 21Cl2.J7 ~.69 

net cmfl1111 7566.06 115117.70 9609.00 

Ntt fr11111t V1lue it: 10.00 1 • l~.46 

lnterllil Rite af Retirn: ll.45 % 
P.etirn an IQUi Ms nat fauncl 
Retirn an equi h::?: not fauncl 

------------------·------
Index of Schedul •• produced by CIWM 

Tot1I initial invntMRt 
Tat.I 1nvest1111t dll"i119 praductian 
Tot.I oraduction cott1 
llclrh119 [ij11lil r1QUir.-nt1 

Cisllfl1111 Tables 
Praj1eted hlance 
Nit inc111t slitle'!llt 
Source of filllllCI 
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CASE 3 (BURMA 3) 

UP INVESTMENT COST BY 10\ 

\~),, © 

V>'foOM!~o~ 
·---------------- CDFM 2.0 - HfA. 9161l&Rb5 Cll&Ub5 FJlllS, Jll."10 --

lllaa-c-': Plilll !IRJKt. lhlwt.ltini 
llcelHr. 19. 1'87 • rewilllf 
l.tf/UA>IOl5 

:? Ytif"(SI of canstndi•. 15 w.s of indllcti• 
turrBICY canwtr!illl rites: 

ftn141' arnacy I .Ut., 1.0000 .Uts ilWUlli .. nrracy 
lacal arnntJ I •it z 1.0000 units ICmlllta .. arnacy 

i«IUlti .. turr111CJ: n..s. [nt 

Total initial investment wi .. C111Stnictim 11Mse 

fir:ld l!Slts: 
turret H!els: 
lotil i!Slt!: 

61562.00 
145'.00 

61016.00 

59.•1 1 farei" 
Bl .224 1 fareitA 
59.IJll2 I fcrei" 

Source o-f- -f-unds duri~ clll!tructam plYR 

lllUi h I .,-•ts: 
far11911 1-1 : 
lac1I hNns : 
tot1I ftniS : 

0.00 
31121).0.) 
25741.00 
63663.00 

0.000 I fareit" 

59.690 I fcrei911 

Cash-f-low -f-ra. operations 

Yt¥: 2 l 
11111nt1119 costs: IT..'56.~ 19"0.ll 21Wl.OO 
dlprec11t11111 ™6.65 3546.65 »46.65 
11terest 2240.15 198:?.72 1725.29 

pracllctaan costs 23041.ll 24159.41 26674.93 
Ulr11:f far1a911 :?1.27 1 20.511 19.99 I 
totil Hits Z'..626.00 26580.00 295ll.OO 

qr'll!S iaclllle 582.~9 1720.52 2851.07 
net lllCCllll 582.69 1720.52 2851.07 
Ci!ll hi lllCI -1019.27 111.57 1256.11 
ntt Cisllfllllf 6369.48 n49.89 lll0.00 

Net frn111t Value at: 10.00 % • -1428.71 
lntern•I ht1 af Rtturn: 9 .65 % 
Return an eaai tyl: not faund 
Rtturn ar. IQUilY2: not fauncl 

-·-------·---------------------·--------------
Tot1I 1n1t11I invntMAt 
Tat1I anvntMAt u1119 production 
Tot II orOlhlcti an casts 
11erun,i Ci1111tal rlQllir..,,..u 

Cisllfllllf Tales 
PrGJKtlll 111.-au 
Jiit lftCCllll 1t1t111111t 
Sauret of faftlllCI 
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CASE 4 (BURMA 4) 

DOWN INVESTMENT COST BY 10\ 

--------·---------------- CllFM 2.0 - ECFA, Ellill&Rllli IDISll.Tllli FJRftS, lD'.10 --

llani-c:INllt Pl•l llf"OJecl, lUyet,lluru 
liecalllr, 19. 1'187. rl'li91 
ritildti1KVOl5 

2 \"N'(SJ of canslruclilll, 15 VHrS of prmdi111 
currlllCY camtni111 r•tft: 

f1ni91 curnncy I .Ut = l.OOC~ lllits ICtlllllling a.rnncy 
locil currency I .Ut = 1.0000 units ICtlllllling tr."lllCY 

Kc-ti114 curracy; 'Jllausand Ky•t 

Total initial invest•ent wingc:instructi111pllig 

fisld nsets: 
carnal nsets: 
tolil Hsets: 

50167.21 
1190.00 

51557.21 

59.486 1 f•ei911 
81.261 1 f•ei 911 
~.9119 1 f•ei!lft 

Source o-f -funds wing tlll5tnlcli111 pllise 

l!Qlli ty • .,-111ts: 
farei.J! IDiM : 

0.00 
31189.00 
21052.00 
5:!:!41.00 

0.000 1 fcrrei91 

lotil IOlllS : 
tat.I funds: ~.102 1 f•eign 

Cash-flow -from operations 

Ye1r: 2 3 
- aper ibft9 costs: 17243.i.? 19!15.71 21387.00 

clepreci •li111 290?.28 2'01.:!8 2901.28 
internt 183:!.32 1621.80 1411.28 

Draclltti111 costs 21977.32 23838.79 25699.56 
tberlllf fcreilJll 19.81 1 19.16 1 18.61 1 
lat•I wles 21626.00 269.00 29533.00 

l)rOSS int- 1648.68 :?141.21 3833.44 
net Int- 1648.68 2741.21 JBD.44 
CHll b1IMC1t 339.56 HJ2.ll8 2524.31 
net clShfla.. 638?.28 7264.29 8146.00 

net frlStlll V1l111t 1t: 10.00 1 • 8176.55 
lnterllil li1t1t of lletwn; 12 .52 1 
Retwn 111 ltQUitvl1 not flUld 
Wetwn an equity:?: not flUld 

------------------·-------------·---------------------
Index o-f Schedules proclucld~CllFM 

Tot.I initul invnt8111t 
Tot.I 1nvnt8111t 1W1ng produttian 
Tohl produttian costs 
Narl1119 Cipit1l requiritm1t1 
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Projected hlMU 
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Sauret of fillinte 



CASE 5 (BURMA 5) 

UP SALES PRICE BY 10\ ~:~~~. 

WcoMFAi1 
-- Z.O Utl I DO 

·-·---------------------- IDFM 2.0 - ECFA. Ellill&Rlll& CUISILTlll& FllllS, TIIOO -

ltlna-caent Phnt proJecl. ni.nt.11\ro!.l 
Hc:8'11r. 19. l'iil7. rna!ed 
lii>lillt.'8Cll•)l5 

:? Vfil'ISI of Cmi!lruchan. 15 WHrS of pr!lduclimt 
currlllCY ClllVB'!llll ratts: 

f1ni411 currency I unit = 1.0000 •its ~illlJ orrlllCY 
loc•I curr111CY I unit "' 1.0000 units iCCIUlli119 orrency 

m111111ti119 turrBICY: ThouYnd Knt 

Total i ni ti al investment ui119 CUl!trucli111 P'lise 

hied i!!els: 
current 1s!els: 
tot•I i!!els: 

55965.W 
13:?:?.00 

572&7.:IO 

59.486 I farei!!ft 
81.241 I f1ni1p1 
59.9 I ftreip 

Source of- f-unds uilll) canstructi111 pllise 

i!llUl ty &: qt"illtS: 

ftrH9'1 lllillS : 
lcc:lll loilM : 
total funds : 

o.oo 
34754.00 
23402.00 
2156.00 

0.000 I farei411 

59.760 I fareip 

Cashf-low f-rom operations 

Yur: I 2 3 
qierati119 costs: 17250.53 19322.45 21395.00 
deoreci1ti111 3224.17 3224.17 3224.17 
interest 26J8.95 1804.93 1570.91 

producti 111 costs 22513.65 :?4351.55 26190.09 
thereof farei qn 20.57 I 19.90 % 19.32 I 
tot•l oles 259119.00 2'237.00 32486.00 

4"0SS income 3475.35 4885.45 6..'95.91 
net lllCOlle :i475.l5 4885.45 6..'95.91 
c1!11 b•l ance 2019.12 3429.22 48J9.69 
ntl c1sllfl1111 87J8.47 9914.55 11091.00 

Net frftlllt Value 1t: 10.00 % a 

lnterMl iiate of Return: 15.79 % 
Rtlurn 111 equi tyl: not fCUld 
Rtturn 111 equi tv2: not found 

Index of- Schedules prDlllced~CIJFM 

Total initial inVHt1111t 
Totil inmtMnl M"i119 productian 
Tot1l productian costs 
llorh119 Cap1t1l requ1r,_.ts 

C.11\f llllf T lbl II 
frDJICltd flllMICt 
Hiit i nc111e st1t11111t 
Source of fillillCt 
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CASE 6 (BURMA 6) 

DOWN SALES PRICE BY 10 \ 

.COMFAf 
-~ "'"- Z.O l'U I 00 

·------------------- C!Wat 2.0 - ECFA, BliDHRDli Clll!ill.TDI& FIJlllS, 11k10 --

!hni-ceMRt Piiat aro1ect. ~.lwN 
Co!r:Ht-er. 19. IW7. ren!ld 
litiill(.'1ii1v15 

:? \'fir'ISI of canstructim. 15 YRf'S of "116icti• 
curnncv can-.~i• r•tes: 

fare1tn arr111CY I lllit " 1.111.!@0 mts itmMi .. arnncy 
lanl curnna I -t " 1.0000 .ails iCCDlllti .. arnncy 

acccuiti .. currmcr. Tillmillll lNl 

Total initial invest..ent wi .. amtructi• pU5e 

fixed l!!ets: 
orrent l!!tts: 
tat•I l!!ets: 

~.JO 

ll?:?.00 
572&7.lO 

59.• l ftnip 
11.2'1 l ftnip 
59.• l fareip 

Source o-f -funds IJ.ri119 C111Strudian llhHe 

111Uity I .,-ants: 
fartt9" lDJns : 
loc1l loans : 
totil fun:K : 

0.00 
34754.0t) 
:?j.f():?.00 
5ilt56.0& 

0.000 l fareilJll 

59.760 l fareilJll 

Cash-flow -fro• operations 

YeK: I 
aper•ttnq cash: IT.'51).40 
clipreclitt :in :r.!24.17 
1nteret :?O!l.95 

prlllb::t1an costs :?:?513.53 
thereof fcnt .. 21).57 l 
tot•l s.les 21264.00 

qross incOlle -1:?49.53 
net lllCOlle -1249.51 
c1!11 llihnce -271)5.75 
net cHllfla.. 4til3.60 

Nit frntnt Y1lu. •t: 
lroterul Rite of lietwn: 

10.00 l. 
5.42 l 

42.31 l 
22.43 l 

Rirtirn 111 IQUi tyl: 
Retll' n an equity:?: 

2 
193:?2.70 
3224.17 
11104.93 

24351.llO 

"·'° l zw.?2.00 

-429.80 
-429.80 

-1&.0l 
4599.30 

-16033.25 

Index o-f Schedules prlllb::lll lly CIJf'M 

J 
21~.oo 

32:?4.17 
1570.91 

2619'.).09 
19.32 l 

~-00 

l89.91 
]89.91 

-1066.31 
5115.00 

Toll! intllil invnt-t 
lotll 1nv1tt1111t u1119 prlllb::t1111 
Tohl prodlietian costs 
llarltnq C1111 tit r1QUir111111t1 

~lllflOlf Tlbln 
frOJICllll NI illU 

lltt tftCC191 StlllMlll 
Scun of fiNncir 
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CASE 7 (BUR.MA 7) 

IMPORT TAX FEE 

.f.OM.f.~i 
-----------------DIAi 2.1 - BR. Bl&D&llllli 01151Ullli FJlllS. 1a1I -

flalli-c:-t Ph11t project, Dllftt,..._ 
liKlllMr, It. IS. rPnM 
C+/ll.Jtlltil015 

:? ~Isl af cmstntti•, 15 IH'5 of llf'lllktiM 
cwrlllCY aMlrlica r.tls: 

fanip cwr91CY I mt "' 1.0000 mits ~i .. airratJ 
la:il cwn11CY I lllit"' I.~ mits Km.till arnllCJ 

KtUltlnt airraicr. n.a.s.. [pt 

Total i ni ti al i nvest.ent will mistncti• ..._ 

find ilSS!ts: 
arnat ilSS!ts: 
tGUl il!Hlt: 

41761..52 
am.to 

C!OM..52 

19.1111 fcnip 
ll.2tl 1 t.Bp 
19.151 1 fm"eip 

Source of funds wi .. c.stndi• .... 

r.iuitr • 1nnts: 
faresp •-: 
l1til IGi115 : 
tatil ftialf5 : 

t.00 
l475C.OO 
1915.IO 

436119.00 

O.tOOlt.891 

19.54' 1 fm"eip 

Cash-flow frota operations 

Ytil': I 2 l 
11111r ili.. casts: 17250.12 lfi?l.91 21395.00 
daJrKiiltilll 2351.62 :?lSl.62 2151.62 
int.rnt 1315.60 12'3.25 1136.90 

pr-.cti• costs 20917.34 moo.11 283.52 
t.Mreof fareit11 22.IC I 21.16 I 20.3J I 

tat;al WIS 21626.00 ~-00 29533.00 

9"055 inc- 27Gll.66 3619.2'2 
lift lllCGR 21111 ... 3619.22 
CHll •.allllU lm.211 4241.M 
lift ciSllfl• 6315.• T.57.09 

lilt Prlffftt v.1.. ill: 10.00 1 • 
lnt•llill Rill• af llltin: 15.40 1 

16139.07 

Rlttrn 111 11a11tJI; nr.t fllllllll 
Rlturn an IQUi tr2: lllll fCUld 

Index of Schedul •• pra61cd lly CDFM 

Tot•I ini ti ill inwstmnt 
Tot•I inwst.nt IU'i119 ,r-.Ctian 
Total proU:han c•t• 
llarfl 1119 Capi t1I rlQUir-t1 

C.fl• T•ln 
PrailCl• llllllU 
llll illCOle llilta9!t 
Saurm af fillillU 
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CASE 8 (BURMA 8) 

ALTERNATIVE PLAN 

•
~-

. © 

~ -·foOM!~o~ 
--------------------~ 2-0 - B:FA, Ell&P&lllli CllSl.Tllli FPllS, 111.10 -

llalli-c111111t Pl.t llf'O.ild, llllwet.lwN 
~. 19. 1"7. reri• 
liPIUM~IS 

l YHrlsl Gf aastndi•, IS wwrs af pradiirti• 
ClllTllltY CllMl'Simt rr.is: 

ftnip ClfTICY I mt .. uooo mts ammti .. onacy 
lm:il CWTlllCY 1 mt = 1.0000 mts ICO!lll1J1 cwracr 

~ ... cwrww~ ........ rnt 

Total initial invest.ent Wi .. ml!lndi•_... 

firlll .nms: 
arr111t ISSlts: 
tatil il!tls: 

e'8ty I tr.ts: 
farei91 ICNM : 
lacJI 1111111! : 
tatil ,... : 

94712..5) 
• 977.00 
95689.SJ 

o.oo 
52907.00 
M:'l;?.OO 
97109.00 

54.446 I fcni .. 
11.111 I ftnitn 
SUIJ I farei91 

0.000 I farlitn 

54.482 I fareip 

Cash.flow .fro. operations 

Ye.: I 2 l 
~•h., costs: 14816.56 16556.21 11296.00 
dlpreci•ti• 5614.'8 5614.'8 5614.'8 
lnUrftt 3532.18 3090.75 26411.74 

prmict111t costt 23964.32 mil.ll ~-71 
twlOf ftreiF 24 •• I 24.21 I 23.59 I 
tat1l tiln 23626.00 :?6580.00 29Sll.OO 

9"0!5 illCClll -m.n 1117.69 2973.29 
net llltme -na.n lll7.69 2971.29 
cm ••l•e -3563.74 -1907.73 -252.ll 
net csfl• •'.19.44 10023.42 um.oo 

Hrt Prnent Yal• 1t: 10.00 I ,. -1669.69 
lnt1r111l bte of Retirn: 8.46 I 
Rltll"n 111 1q111tyl: not flllllld 
liftll"A 111 111111 ty2: 43.M I 

-----------------· -----------------------
Inde>c o.f Schedul •• prGIMld by CllfM 

Tohl in1t11l anYHtMnt 
Total uwnt..t .,,..,19 prGIMtian 
Total 1WG!Mh111 C05tt 
M:rl1119 C•1nt1l reouirNa1t1 

CHllfl• , ... " 
Proj«tld llllllO 
Jiit lllCCIM ttlt_,.t 
!iawCI of filllllCR 
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FORECAST OF EXISTING PLANT • : 
. © 
·coMFftR 

.~ 2.0 lltl I 00 

---------------------- CllFM 2.0 - ECFA0 Bl&llURlll& ClllSll.Tllli FilllS. nt.-.0 -

lilli~ Pllllt n.itct. lNlwt.lw• 
~. 19. 1"1 
IP/llllllOIOl5 

l Jl!Wls) of aanstndi•. 15 w.s of ,radadi• 
Dln'lllCY CllM:f"Sica r.ates: 

fcni .. twr111CY a wt '"' 1.0000 lllits ittmlti .. arr81Cf 
llUI arr111ty I wt "' 1.0000 •ts ~ti .. ornncy 

~i .. CWIW:f. ......, l:Nl 

Total i ni ti al i nvest-.ent ui,.. aanstndi• ~ 

find nsets: 
anat HHts: 
hhl nslts: 

•tt. IJ'"MlS: 
fani .. 1-: 
leal •-: 
toW 1111115 : 

64160.00 
o.oo 

64160.00 

.... 00 
21429.00 
l0000.00 

135515.00 

84.319 l ftnip 
O.OtlO l fareip 

M.319 l fcrei91 

0.000 I ftnip 

Cash-fl DH f'ra. operations 

Ye.: I 2 
..,..ati119 casts: 49533.00 49533.00 
dlsncilti1111 10565.93 10565.93 
illtlrnt. 43211.61 4180.26 

lllnldlcti1111 cmts 64427.54 64219.19 
Ulrmf farnp 25.:iO I 25.33 l 
taUl Ales 59066.00 59066.00 

C)rDH il!Cmt -5361.54 -5213.19 
lllt il!Cml -5361.54 -5213.19 
cnll Nl111te -42209.74 370f.36 
net cnllfllllt -36232.75 9533.00 

fltt Pr1111tt Y1lw 1t: 10.00 1 • 
lnt1nt1I Rate of llbrn: 6.61 I 

-22279.48 

"-ttrll 1111 eQUiltl: not faund 
llbrn 1111 equity2J llClt faund 

Index o-f Schedules produced by CIJFM 

Tat1l ini ti1l invest.Int 
Tot1I invest.Int cb"i119 praductian 
Tot1I praductian costs 
llarh119 C.,it1I r111Uir~t1 
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CH!lf1111t Tillbln 
Proj1ctld llllllU 
Net income 1t1t1t11nt 
Sowce of fi111nc1 

3 
49533.00 
6791.93 
4031.90 

60346.83 
24>.46 I 

59066.00 

-13!0.83 
-1280.83 
31152.71 
9533.00 
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CHAPTER XI ECONOMIC EVALUATION 

XI.l Price Adjustment 

For the economic evaluation purpose, the price adjust

ment was made to the following inputs: 

(1) Foreign cur ?ncy expenditure such as investment 

and importec naterials 

The adjustment was made using the following shadow 

foreign exchange rate given by the project off ice 

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. 
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XI.2 Economic Rate of Return {ERR) 

The following result on ERR of the project was obtained 

using COMFAR. 
ERR : 12.97% 

XI.3 Absolute Efficiency Test 

Since the labour cost for the project is very little, 
the absolute efficiency test was made using simple 

formula, which is, 

E = 0 - {MI + D) > W s 

where 
Es = absolute efficiency test of the project in 

terms of value added 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 !03Kyats) 

MI = 17,550 (x io3Kyats) 

D = 2,633 (x 103Kyats) 

w = 70 (x l03Kyats) 

Therefore, Es = O - (MI + D) = 9,350 > 70. 
Thus, the project passed the absolute efficiency test. 
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XI.4 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. 

XI.5 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 pri~e 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 US$/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 103US$) = 
Foreign Loan 5,262 (x 103US$) 

2.5 
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Table 11-1 Net National Value Added 

(in Thousand Kyat) 

---- Tear 
Item ·- 1989 199D 1991 1992 1993 1994 1995 1996 1997 1998 1999 2DDD 2DD1 2DD2 2DD3 Z004 2DOS Tota I 

1. Value of output D D 23,626 26,58D ~9,533 ~9,533 29,533 29,533 29,533 29,533 29,533 29,533 29,533 ~9.533 ~9,533 29,533 29,533 
(0) 

2. Value of •ateri- 497 8,443 14 ,179 15,865 17 ,SSD 17,SSD 17,SSD l7,5SD 17,SSD 17,SSD 17,5SD 19,549 19,549 19,549 19,549 19,549 47,530 
al inputs (Ml+I) 

J. Net d011estic -497 -8,443 9,447 lD,715 11, 983 11,983 11,983 11, 983 11,963 11,983 11,983 9,984 9,984 9,984 9,984 9,984 -17,997 
valut added(l-2) 

<t. Repatriated D 0 999 999 999 999 999 999 999 999 999 999 950 899 849 799 750 
pay.en ts (R) 

S. Net national -497 -8,443 8,448 9,716 lD,984 llD. 984 lD,984 \D,984 lD,984 1D,g94 1D,g84 8,985 9,D34 g,D85 g' 135 9, 185 -18, 747 
value added(3·4) 

5. 1 Wages (W) D D 56 63 7D 7D 7D 7D 7D 7D 7D 7D 7D 7D 7D 7D 70 
5.2 Social surplus D D 8,392 9,653 10,914 lD,914 lD,914 1C,g14 lD,914 lD,914 lD,914 8,g15 8,964 9,015 g,D65 9, 115 ·18,817 

(SS) 
6. Discount factors 1.DD D.94 D.88 D.83 D.78 D.73 D.6g D.64 D.6D D.57 0.53 O.SD D.47 0,44 0.41 0.39 0. 37 

at 6.Sl discount 
rate 

1. Discounted .4g7 -7,936 7,385 8,Dl2 8,513 1,g57 7,531 6,985 6,548 6,221 5,784 4,458 4,213 3,967 3,717 3,555 -6,962 69,461 
values of net 
nit iona 1 value 
added (S x 6) 

7.1 Discounted D D 49 52 SS 51 48 45 42 4D 37 35 33 31 2g 27 26 6DO 
values of wages 

(S.1 x 6} 
7.2 Discounted D D 7,336 7,96D 8,458 7,916 7,483 6,94D 6,SD6 6,181 5,747 4,423 4' 180 3,g36 3,688 J,528 -6,988 

values of 
social surplus 

(S.2 x 6) 

Note: 1) In the row 2, investment financed by a foreign loan is included In the inputs value of year 2000 and onward, because actual disbursement 
by the nation of Burma is considered to be 'repayment' of the loan. Therefore, only the Investment financed by local currency Is Input In 
lg89 and 199D. 

2) In the row 4, interest for the foreign loan is Input. 

3) In the row 6, Social Discount Ratio (SOR) of &.Sl Is applied, wl.1Ch was given by the proejct cfflce In Rangoon. 
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Year 

1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
21)08 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 

Total 

• 

Cross saving 

1,920 
2, 160 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,400 
2,.:.00 
2,400 
2,400 
2,400 

0 
0 
0 
0 
0 
0 
0 
0 

" 0 
0 
0 
0 
0 
0 
0 

35.280 

• 
Table 11-2 Import Substitution Effect 

Forei2n currencv outflow 
Material Interest Repayment 

285 131 0 
317 131 0 
350 131 0 
350 131 0 
350 131 0 
350 131 0 
350 131 0 
350 131 0 
350 131 0 
350 131 0 
350 131 263 
350 125 263 
350 118 263 
350 111 263 
350 105 263 

0 98 263 
0 92 263 
0 85 263 
0 79 263 
0 72 263 
0 66 263 
0 59 263 
0 52 263 
0 46 263 
0 39 263 
0 33 263 
0 26 263 
0 20 263 
0 13 263 
0 7 263 

5,152 2.687 5.260 

Net saving 

1, 504 
1,712 
1,919 
l, 919 
1, 919 
1,919 
1,919 
1,919 
1,919 
1,919 
1,656 
1,662 
1,669 
1, 676 
1,682 
-361 
-355 
-348 
-342 
-335 
-329 
-322 
-315 
-309 
-302 
-296 
-289 
-283 
-276 
-270 

22 181 

• 
(in Thousand US$) 

NPV 
(at 101) 

1,367 
1, 415 
1, 44':. 
1 '311 
1,192 
1,083 

985 
895 
814 
740 
580 
530 
483 
441 
403 
-7~ 
-70 
-63 
-56 
-so 
-44 
-40 
-35 
-31 
-28 
-25 
-22 
-20 
-17 
-15 

13 086 

-----,.. -.., -... ... --.., ---.., --"' ~.-
c::; -.., .., 
r
e:; 
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XI.6 Other Impact to the National Economy 

XI.6.1 Promotion of IDWSSD Programme 

As can be understood from the ~act 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 project, 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. 
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(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. 
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CASE 10 (BURMA E) 

ECONOMIC ANALYSIS 

.COMFA~ 
~- 2.0 IJHIDO 

---------------------- CDFM 2.0 - ECFA, ElliD&Rllli IDl!ll.Tllli FllllS, Tlt°YO --

lllni-cemnt Pl•t project, lMJet.k111 
lllcelller, 19. 1987. rPii sell 
~/lllll8l)/015 

2 Yft" lsJ of conrlructi111. 15 \"Hrs of praductim 
curr!llCJ cmwer!illl r•tes: 

fll"l!ICJll currency I unit = 1.0000 units iCCllUlltilllJ ornncy 
lanl curr111ty I unit "' 1.0000 units iCCllUlltilllJ turTlllCY 

acc1U1tint currl!ICY: lllausnl t:nt 

Total initial invest•eni: willl)canstructimpllisl! 

fiHd a!Hts: 
crrent nsl!ts: 
totil nsets: 

46761.84 
1481.00 

48244.84 

81.871 1 fll"eitn 
BJ.277 1 farei~ 
81.914 1 fll"eif' 

Source of funds uing c111structima phisl! 

l!llUi ty f· IJl'"•ts: 
fcreiCJll loans : 
lac•I lOi115 : 
tat•l flflds : 

o.oo 
39973.00 
8940.00 

48913.00 

0.000 1 farl!iCJll 

81.m I farei .. 

Cashflo.., from operations 

Yur: I 2 3 
apenling casts: 17476.71 19574.71 216n.oo 
clepreci 1ti111 2632.98 2632.98 2632.98 
interest 14411.32 1356.93 1267.51 

praduclian costs 21556.02 23564.62 25572.51 
thereof fcrei 411 24.70 l 23.64 l 22.751 
lot•l Siles 23626.00 26580.00 29533.00 

qross income 2069.98 3015.38 3960.49 
net inclMll! 2069.98 3015.38 3960.49 
cull bilince 291U6 3860.36 4805.47 
net Ci!llf)Clll 6f4C1.29 7005.29 7'61.00 

Ntt frnent Yilue 1t: 10.00 l • 
lntrn•l Rite of Ret ... n: 12.97 l 
Rtturn an ICIUi hl: nat faund 
Ret ... n an ICIUi ty2: not flUld 

Index of Schedules praducld~atfM 

Tohl initi•I invnt-.nt 
Totil invnt1111t ui119 praductian 
Tolil production c111ll 
llor~in9 C.1t•I rtQUirlMl!ll 

Ci!lllflow Tibln 
Pro;ectld lllillCt 
Nit inca11 1t1te.nt 
Scarce of fiRillCI 
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ANNEX I DEVELOPMENT OF THE ECONOMY IN BURMA 

In 194~, 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. 
1993/94), and to transfer the Burmese economy from an agri
cultural economy to an agro-based industrial one, by d~velop
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) 

1. 

2. 
3. 
4. 

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. In 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 

(%) (%) (%) 
Production 4.6 4.7 +0.1 
- Agriculture 4.0 3.2 -0.8 
- Fishery and 

Livestock ~-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.l 
- Electricity 9.1 8.6 -0.5 
- Construction 1.0 5.9 +4.9 
Services 3.8 6.4 +2.6 
Trade 4.9 4.7 -0.2 --Gross Domestic 

Product 4.5 5.1 +0.6 

Source: Second Four-Year Develo p ment Plan 
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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. 

2. 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:: 

l. 

2. 
3. 
4. 

Predetermined Actual Differ-
Target Achievement ence 

(') (') (') 
Production 7.7 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 -L3 
- Construction 11.8 18.7 +6.9 
Services 5.5 6.2 +0.7 
Trade 5.4 3.6 -1.8 --
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. 

3. 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. 
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1. 

2. 

3. 

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 econo•ic 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 perfor•ance of Annual Plans du~ing 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) 

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 Ma nu-

facturing 5.3 3.3 8.2 4.5 
Power 16.9 8.o 15.3 9.9 
Construction 6.3 4.8 8.2 2.5 

Services 6.1 4.2 5.5 7.4 
Transportation 9.5 5.8 6.0 3.5 
Communicat.:ions 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 

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 fellowing is the comparison of the actual achievement 
with the predetermined targets of the Fourth Four-Year 

Plan: 

1. 

2. 
3. 
4. 

Predetermined Actual Differ-
Target Achievement ence 

(!i) (\) (\) 

Production 7.4 5.7 -1. 7 
- Agriculture 5.6 4.7 =-o. 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.l 
- Electricity 17.3 14.6 -2.7 
- Construction 5.4 5.4 -
Services 5.8 5.8 -
Trade 7.2 4.5 -2.7 -- -- --
Gross Domestic 

Product 7.0 5.5 -1.5 -- -- --

Source: Fol~rth 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. 

4. 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 targe~s 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) rates(') Guidelines 

At 1969/70 Prices 
I.Gross Domestic 

Product 21,106 25,218 4.5 6.0 
2.Gross Investment 2,711 2,864 1.4 13.5 
3.Exports 1,286 1,722 7.6 16.l 
4.Imports 1,231 1,491 4.9 12.5 

At 1985L86 Prices 
5.Gross Domestic 

Product 58,118 70,788 5.1 -
6.Gross Investment 9,847 10,449 LS -
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 
(Kvat 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 Manuf actur-

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 
arowth 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 
- Communicatiora 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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1. 

2. 

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 centaqe 

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 

Services 5,627 5,576 99 

Transportation 1,146 1,124 98 
Communications 172 171 99 
Financial Instituti~ns 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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I 

5. Structural Changes 

1. 

2. 

3. 

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 servicas 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 Actu:tl) Value Growth rate 
Kvat in Millions Percentage 

Goods 68,758 78,603 5.2 
(US$ 9,893) (US$11,310) 

Agriculture 25,533 27,493 4.2 
Livestock & Fi~hery 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 (US$ 4,479) {US$ 5,254) 4.6 
Power 422 597 12.7 
Construction 3,139 3,598 14.5 

Services 13,592 15,093 5.2 

Transportation 3,449 3,876 6.3 
Communications 245 324 16.l 
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 

Trade 18,140 20,360 LO 

Total 100,491 114,056 5.0 
(Total Inter-industrv 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 Taraets 

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~s· 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 Yard 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 Taraets 

Paper Thousand Ton 16.65 23.9 

Pulp " 5.50 6.60 

Candle " 2.69 :!.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 Million Gallon 76.9 72.27 

Kerosene " 2.02 1. 77 

Diesel Oil " 108.72 98.64 

Furnace Oil " 50.38 44.57 

Incandenscent Lamp Thousand No. 3,000 1,000 

Fluorescent Lamp " 440 440 

Dry-cell Battery " 20,750 ;io, 150 

Television Receiver No. 2,288 3,COO 

Motor Car " . I 2,671 2,289 

Bicycle " 18,200 18,230 I 

Water 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.I Industry 
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Production of Main Crops 

Crops 

Paddy (ton) 

(Basket in Million) 

Wheat 

Maize 

Millet 

Matpe 

Pedisein 

Butter bean 

Sultapya 

Soya bean 

Gram 

Pesingon 

Other Pulses 

Groundnut: 

Sesamum 

Sunflower 

Cotton 

Jute 

Rubber 

Sugar Cane 

Virgi~ia tobacco (green) L _____ _ 
Source: Ministry of No.l Industry 
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(Thousand Tons) 

1986/87 
(Provisional) 

15,219 

(729) 

246 

323 

191 

116 

38 

106 

26 

23 

236 

32 

22 

586 

187 

327 

92 

45 

15 

3,282 

57 
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Production OL Crude Oil, Natural Gas and Selected Minerals 

Particulars A/U 1986/87 
(Provisional) 

1. Crude oil and natural gas 

' Crude oil Thousarad US 10,103 
barrels 

Natural gas Million Cuf t 38,2SO 

2. Minerals 

Tin concentrates (65%) Ton 1,323 

Tungsten concentrates (65%) " 476 

Tin, tungsten mixed concen-
tr ates (65%) " 966 

Tin, tungsten, scheelite mixed 
concentrates " 2,285 

Tin concentrates (74%) .. 1,571 

Tungsten concentrates (67%) .. 94~, 

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 conce11trates " 10,160 

Copper matte " 203 

I Nickel speiss " 86 

I Antimonial lead " 305 

Co_pper ore " 2,088 L;pper concentrates Metric Ton 48,768 

! " I g iron -
---· 
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Particulars A/U 1986/87 
(Provisional) 

Steel billets Metric Ton 21,000 

Steel balls " 3,000 

3. Non wetallic minerals 

Jade Kilo 12,804 

Barytes Ton 11,000 

Gypsum " 43,275 

Manganese cioxide " 50 

Graphite n -

Graphite concentrates " 100 

Industrial/white clay " 600 

Ball clay n 200 

Fire clay " 1,050 

Fire clay powder " 350 

Calcium carbonate " 800 

Feldspar n 3,005 

Soap stor.e/talc " 150 

Bentonite " 700 

Dolomite " 3,660 

Coal " 51,000 

Limestone Thousand Ton 1,472 I 
Stone quarrying Thousand 523 

Sud rum 

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 

Category 

Managers 

Professionals 
- Account~nt/Financial analysts 

Chemists/Bacteriologists 
Water Resources specialists 
(Hydrogeologists/Geologist} 
Engineers: 

Civil 
Mechanical 
Electrical 
Sanitary 

Pro~urement and stores personnel 

Technicians 
- Accountants 
-·Laborat.ory technicians 
- Water resources technicians 
- Drafting and surveying 
- Well drillers (foremen} 
- Engineering design and 

construction 
- Operation and maintenanc~ 
- Sanitarians 
- Training staff 
- Store keepers 
- Junior engineers 
- Chairmen 

Supervisors 
- Work charge 

Craftsmen 
- Plumbers I - Mechanics 
- Well drillers 
- Pump repair 
- General maintenance 

Others 
- Drivers 

Operators 
- Water works 
- Sewage 

Estimated for Decade 
Activities 

Prooosed Existinq Shortaqe 

8 

12 
3 

12 

67 
13 
14 

106 
6 

34 
16 
13 
96 
13 

279 
11 

4 
15 
16 

185 
30 

30 

880 
88 

100 
63 

529 

59 

466 
85 

4 

2 

28 

65 
2 

2 
l 
3 

33 

159 
0 
6 
4 
2 

102 
7 

2 

341 
11 
32 
17 

238 

3 

276 
18 

4 

12 
3 

10 

39 
13 
14 
41 

4 

32 
15 
10 
63 
13 

120 
11 

11 
14 
83 
23 

28 

539 
77 
68 
46 

291 

56 

188 
67 

Source: Report to National Meeting, January 1982 
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2. Rural Water Supply anJ Sanitation 

Category 

Managers 

Professionals 
- Chemists/Bacteriologists 
- Water Resources specialists 

(Hydrogeologists/Geologist} 
- !:ngineers: 

Civil 
Mechanical 
Sanitary 

Technicians 
- Accountants 

Laboratory technicians 
Water resources technicians 
(Sub. Assistant engineers 
Drafting and &urveying 
Well drillers 
Engineering design and 

construction (SAE) 
Training staff 
Store keepers 
Junior engineers 
Chairmen 
Workshop technicians 

Craftsmen 
- Plumbers 
- Mechanics 
- Meter repairs 

Others 
- Drivers 

Electricians 
Masons 
Welder.9 
Carpenters 
Technical clerks 

Estimated for Decade 
Activities 

Prooosed Existinq Shortage 

2 

2 

9 

1 
48 
27 

12 
2 

153 
24 

322 

51 
12 
42 

188 
16 

296 

304 
362 

12 

150 
12 
35 
18 
27 
29 

2 

0 

5 

1 
18 

6 

0 
1 

6 
4 

132 

12 
0 
8 
0 
() 

0 

131 
60 

0 

40 
5 
7 
5 
9 
8 

2 

4 

0 
30 
21 

12 
1 

147 
20 

190 

39 
12 
34 

188 
16 

298 

173 
302 

12 

110 
7 

28 
13 
18 
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. Ta~o Kojima 
from October 12 to November 2, 1987. 

The sur.vey 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, an~_prepared the draft final report. 
Accor~ing to the conclu~l~n of discussion meeting held on 
March 11th, 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 expre~s 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 

/{ &af.u+rtlw. 
Kengoya utake 
President 
Onoda Engineering and 
Consulting Co., Ltd. 



ANNEX-III 

THE TEOINICAL ASSESSMENT REPORT 

ON 

THAYETMYO CEMENT PLANT, MAGWE. DIVISION 

THE SOCIALIST REPUBLIC OF THE UNION OF BURMA 

(PROJECT NO. DP/BUR/80/015) 

DECEMBER 1987 

PREPARED BY 

UNITED NATIONS INDUSTRIAL DEVELOPMEtff ORGANIZATION 

VIENNA, AUSTRIA 

AND 

ONOOA ENGINEERING AND CONSUL TING CO., LTD. 

TOKYO, JAPAN 



I 

I 

--

11111 EICllEElllC Ill CllSIUllC Cl.. LTI. 

INTRODU\..""TION 

This technical assessment repo~t is made on the uxisting 
cement plant an~ associated facilities in the Thayetmyo 
cement plant, Magwe Division, based on the findings 
obtained by the field survey team d~ring 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 o~scribed 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. Su111Dary 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 
0 marl 

As corrective/additive materials, ~ron ore, river sand 
and gypsum are supplied from other suppliers. During 
the field survey, exploitation and sup~ly 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 Caco3-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 ·che limestone is reported 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 moisture content of 
raw materials has not so big effect on efficiency of 
the plant operation. 

3) Marl 

Marl is produced fro~ the overburden zone overlying the 
main limestone bed. It is not a well-defined rock type 
but rather consists of a mixture of the various rock
types alternating in the overburden in highly variable 
proportions. Consequently the qu~lity varies rapidly 
over short periods between about 30-70' Caco3 with an 
average around 50-5~%. 
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During the rainy season, the maximum moisture content 
of marl is reported to be 8%. 

4) 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 moisture 
content of the clay is reported to be about 2% in the 
dry season and about 10% in the rainy season. 

5) 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 th~ dry season is re
ported to be about 1.5% and St during the rainy season. 

6) River sand 

In order to keep the silica content in the raw mixture 
at the desirable level, the river sand of about 4% is 
aJded 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 I~rawaddy 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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7) 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 quality of each deposit is above 80% in purity for 
Hsi Paw and Pakokku, and 50-80% for Phaung Lin Gyi 

respectively. 

8) 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. 

I.3 Conditions of the processing facilities 

1) 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 ':o hammer heads being worn-out. 

- 5 -



Hiil EICl•HllC tll CllSlllllli Cl.. Lm. 

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. 

2) 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 arid 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 unsven ~evel 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. 

3) 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.lb and No.2 
mills and the belt feeder for the No.3 mill, located 
under the hopper respectively. 
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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 error .i.n mix control. 
As for the detailed discussion on defects found during 
the field survey, refer to Section II. 

4) Clinker burning 

Slurry stored in the slurry basins is pumped to the 
kiln f~ed 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. In order to raise the 
accuracy of feeding, the slurry in the tank is con
trolled to e 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: 

0 Increase of false air from the clinker cooler and the 
induced fan periphery 

0 Increase of water content of the slurry 
0 Unproper maintenance due to a lack of spare parts and 

poor op:C?1·ation control 

5) Cement grinding 

Clinker and gypsum are picked up by overhead cranes 
used commonly for raw materials in the storage yard, 
and charged in~o respective hoppers from where the ma
terials are fed to two mills bi respective table 
feeders and belt feeders located under the hopper. 
The present average output of ceme~t mills is about 43 
t/h, but ttie mills totally have a potential capacity of 
61 t/h. They are independently equipped with a Sturte
vant type separator and a bagf ilte:::- 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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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 ~re as 
described in Section II. 

6) 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 linP-. 
Almost all bagged cement is shipped by barge from the 
plant to the demand areas and depots. 
The loading facilities for each line are independent 
with separate route, so it is difficult to change the 
line when a packer breaks down during operation, which 
will cause trouble during busy shipp~ng 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, b~t it can not 
be seen that they are operating effectively. 

- 9 -
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11. Results oC Di,gnosis on Cement Plant and Associated Facilities 

lte• 

1) Li .. stone crusher 
to ropeway 

• Ropeway 

• Hamer c:-usher 

~) Raw raterial and 
t.:linker storage 
hall 

• Gypsum crusher 

-

Present Situation 

• Design capacity of the cru1hing plant and the ropeway i1 
ea~h 150 t/h re1pectively, but due to the working condition 
at qup·~y, the actual capacity is decreased a1 follow•: 

- cru1hing plant : 
- ropeway ~ 

110 - 120 t/h 
130 - 135 t/h 

• Regarding the capacity for the project of a mini-cement 
plant, the existing ropeway is con1idered to have a enough 
capacity becau1e the rehabilitation was completed in 1982. 

• On the oth~r hand, the crushing plant, e1pecially the hammer 
c1·ushe1, 1hows low capacity a bit and has problems below
mentioned. 

- Haaaer and liner are worn-out and lacking in spare 
parts. 

- Haaaer crusher is operated with 1om1what big amplitude 
of vibration. 

- Max. grain 1ize of discharge limestone i• about 40 -
~o aa, which exceed• •he de1ign~d 1ize (25 mm) for the 
raw mill feed. 

• No.l and No.2 overhead cranes are operated under m~~h 
serious conditions uf unevon level of rail•, superannuated 
and worn-out parts. 

• Gypsum crusher has eccentricity of rotor 1haft. 

-

Convnents 

- CIC ha1 already purchaaed 
the new hammer cru1her 
made in Thailand and a 
chain conveyor, which are 
not inatalled yet due to 
unproper de•i&n and manu
facturing. 

- It i• better to in1tall 
the new hammer crusher 
before start of a mini
cement plant project. 

- It i1 nece11ary to carry 
out the detailed diagno1is 
about all part• by a spec
iali1t urgently for ac
cident pr~vention and a 
mini-cement plant project. 

e 

-----,.. -., ii ,.. ,.. -ii ., ---.., --""' ! 
ii ., .., 
!" 

~ 



• 
Item 

3) Raw mills 

0 rrocluctiv~ty 

_. 
I I _. 

• 
Present Situation 

0 Raw mill 1A 

- Shell is almost completely worn-out and cracked, 
therefore, it has been already stopped because of 
coming life. 

0 Present grinding capacity is as follows: 

Designed Present 
Rav mill Avail a· 

i------~.,...,..,,..,,.-----+----_,.-.....,,...,~-----4 
t-Dry/n 170 mesh t-Dry/h 170 mesh bility 

Residue Residue 

I 
18 

I 
16 

I -
I 

9 

I 
10%:!:2 

I 
56.~ 

2 32 I 7% 19 10%:!:2 59.4 

3 I 32 

I 
7% 

I 
22 

I 
10%±2 I 68.8 

Total I 80 50 I 62.5 

- Even though present fineness of slurry is coarse than the 
designed one, availability of each raw mill capacity i• 
ve~y low, which is 56 - 69% only. 

- After completion of the project of a mini-cement plant, 
surplus ratio of the raw mill capacity i• calculated a1 
follows: 

• Rav mill capacity : 50 t/h x 24 h • 1,200 t/d 
• Necessary amount of raw meal to kiln 

No.l, 2, and 3 : (200+400)t/d x 1.660 • 1,000 t/d 
• Surplus ratio : 20% 

.. 

• 
Comment• 

- It is recommended to 
check the feed material 
size distribution and the 
followin& conditions of 
the raw mill inside. 

, Actual ball charae 
• Actual ball size 
. Opening ratio of slit 

plates 
. Process control items 

- Feasibility study should 
be carried out with 20% 
1urplu1 ratio of raw mill 
capacity • 
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I 
0 Hajor troubles 

( re.:er to 

I Table-1) 

I 

I 

e 

Preaent Situation 

- This surplus ratio seem• to be enough, but .actual produc
t\on capacity of kiln No.2 and No.3 in the dry aeason will 
increaae to about 2'0 t/day each. 
Then a surplus ratio in the dry ••••on is compute( ~• 
follows: 

. Raw mill capacity: 50 t/h x 24 h • 1,200 t/d 
• Necessary amount of raw meal for kiln 

No.l, ~. and 3 : (200+250x2)t/d x l.6~v • A,160 t/d 
. Surplus ratio : 3.41 

- This s~rplus ratio i1 con1idered to be very ti&ht 
for operation and maintenance. 

0 According to Table-! and the field survey result• in 
October 1987, the raw mill department ha• been suffered 
from the followin& persiat and chronic trouole• re1ulting in 
60-701 of 1rand 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 •nd slurry leak•&• 
- Especially shell crack• of raw mill No.2 are found 

almost over whole areas. 

- Raw mill No.2 

(1) Defects of mill bearing and reduc~r gear 

e 

Colllftent• 

- Refer to item (2) in 
paae 10. 

- It is recommended to use 
the rubber liner for wear
in1 preventio11. 

- CIC has already purchased 
a new reducer, but it is 
not installed yet. 

e 
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4) Slurry 

e 

Present Situation 

- Raw mill No. 3 

(1) Life of slurry pU111p blade is short. 

(2) Hopper and mill inlet chute make clogging troubles 
very often. 

(3) Hain drive motor often trips due to abnormal rising 
of bearing temperature. 

0 There aro two slurry basins, but one is out of order. 

e 

Convnents 

- Lining plate of high 
molecular polyethylene 
is useful to hopper. 

- Under repair by CIC. 

0 High ~ater content and slurry ~ipe jamming occur very oft,n. I - It' is recommended to in
crease the diameter of 
slurry pipe and decrease 
a target of water content 
from 401!2 to 371!2 step 
by step. 
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Table 1 Major and Chronic Troubles 
(Uni h 

I Troublos 

Raw mill No. 2 Raw mill No. 3 

1979/80 1980/81 1981/82 1982/83 1983/84 1979/80 1980/81 1981 /82 1982/83 

I Crane 233.10 358.ll 213.10 291.30 275.55 343.!Q 400.Q1 374.!Q_ 796.il 
: (including elec-k tr!cal troubl'9s) 

1'av .. terial 2330.00 140.55 0 0 0 1040.20 0 0 94.25 
sh~rt~ge 

Almost sohed Almost solved .... 
Power failure 380.05 238.20 294.35 727.35 746.50 358.10 321.~ 341. Q.Q 298.~ 

Hill shell 364.25 847.30 341.55 2,404.!Q 1,000.ll 130.05 264.20 198.Jl 394.05 

..... 
""' 

Hill bearing and 607.50 134.00 732 ·Q.Q 133.05 1,071.40 6.~ 1.00 0 0 
reducer cear 

Slurry pump 0 99.30 110.55 87.!!_Q 134.il 80.2.5 147 ·12 140.25 331.Jl 

Total hours 13,915.30 1,818.30 1,692.45 3,644.Q.Q 13,229._ll 1,958.2.Q 1,134.il 2,054.00 2,014.~ 
stoppace 

(ratio) (76. 3) (40.4) (29.9) (70.1) (60.3) (70.1) (43.7) (24.9) (57.4) 

Grand total 15.129. 30 ~.506.35 5,653.10 5,197.25 ~.352.25 ~.792.00 ~.598.50 ~,226.35 3,508.35 
stoppage hours 

Source: CIC 
Note: Gra4d total stoppage hours include stoppage due to full-loaded silo and other minor troubles. 

e e e 

f 

1983/84 

630. 3; -

0 

887.00 

547.30 

l.Jl 

339.Q1 

2,405.ll 

(72. 8) 

3,302.50 
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5) Kilns 

0 Actual clinker 
Production 

e e 

Present Situation 

0 Table 2 shows the annual average result of daily clinker 
production. 

0 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. 

e 

Comments 

- Procedure for improvement 
to increase daily produc
tion. 

(1) Arranaement of meas
uring instrument. 

(2) Confirmation of the 
present oper1ting 
condition such as gas 
balance, heat balance, 
etc. 

(3) Plannin& of i~prove
ment and action for 
countermeasures. 

----.. ,.. 
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Table 2 Actual Clinker ?roduct Record 

Thayetmyo-Plant, Burma 

(ton/day) 

400 

300 

200 

100 

(Kiln No.2 
c1nd NP.3) 

rated capacity 

(Kiln ~o. 1) 

Max. 384 t/d 

rated ca
paci t y 1 77 I Xo • 1 I 

;'-../-....... 
/ .......... 

"\ ;-.' '-·..._/''-·-~...... /'/\, 
. / '·-· "' -· . (Stopped on 

Dec.28. 1983) 

1955 1960 1965 1970 1975 1980 1985 

Year 
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0 Major troubles 

_. 
..... 

e 

Present Situation 

° Coamon trvi.bles 

- According to "Stoppage analysis •~r.ord" made by CJ.C, 
there are the following coamon troubles: 

(1) Electrical and ~ower failure 
(2) Slurry shortage 
(3) Sudden brick lining trouble of kiln 

Host 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 same of 
the existing instruments are out of order. 

° Kiln No. l 

- Clearance b·etween type and liner plate seems to be big 
due to being worn-out. 

- Cracks and deformation on kiln shell are fo~nd at several 
areas. 

- Almost all supporting roller• have problems in shaft 
scratching, worn-ou~ 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-1 and 2. 

e 

Con111ent1 

- In case of a mini-cement 
plant project by using the 
present kil~ 1 line, 

(1) Concrete foundation of 
kiln 1u~porting roller 
and dri'e unit seems to 
be available to the new 
kiln after minor modif
ication. 

(2) Whole kiln, ID fan and 
planetary ~ooler are not 
available due to the 
major 1nechanical trou
bles mentioned below. 

I 

,, 
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DIDDA EICllUlllli H& CllSULTllli Cl .• LTD. 

Photo 1 Breakage of girth gear rim of kiln No.1 

Photo 2 Breakage cf torsion shaft of kiln No.I 

- 18 -
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Item 

'° 

• 
Present Situation 

° 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 rdversing 
work of girth gear position by CIC. 

° Kiln No. 3 

- Tyre itself is completely damaged due to heavy crack 
and pittings at 5th tire station (chain part zone). 
Refer to r~oto-3 and 4. 

- Coupling of torsion shaft has crack. 

- Many cracks are found at 2nd and 3rd tire rims. 

- Kiln 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 
5th tire station. 
Refer to pboto-6. 

- Pinion and girth gear are damaged and abnormal gear work
in2 is found. 

• 
Comments 

(3) Slurry feeding uni~ is 
not available. 

( .. ) Clinker conveyor seems 
to be available after 
repair. 

0 Main reason of damage of 
pinion and girth gear is 
misalignment (backlash and 
top clearance) of gear 
working. 

0 In total, kiln No.3 has 
been operated ~nder very 
serious situation due to 
unexecution Qf major and 
proper mechanical mainte
nance. 
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Present Situation 

- Track and wheel of grate cooler are worn-out exceeding the 
limit. 

- A lot of high temperature clink~r 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 adjustable surplus capacity under around 
601 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. 

e 

Comments 

- No spare grate plates is 
stored. Urgent procure
ment of spare grate plates 
is strongly reco11111ended. 

- Damper opening ratio of 
the ID fan is about 76% 
resulting in nearly full 
flow rate of the ID fan. 

e 
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Hiii EICllEElllC HD CllSILTllli Cl .• LTD. 

PhotQ 3 Crack at 5th tyre station of kiln No.3 

' Photo 4 Deep pilling at 5th tyre station of kiln No.3 
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Photo S Perforated shell crack of kiln No.3 

Photo 6 Shell deformation of kiln No.l 
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6) Cement mills 

• Productivity 

e e 

Pre1ent Situation 

- Cement finene11 (170 me1h) i1 nearly the 1ame a1 th• de
signed valu•, but availability of both mill• i1 very low, 
which is only 70%. 

- The surplus ratio of cement mill capacity after th• pro
ject of a mini-cement plant i1 expected a• follow1: 

• Clinker production : 

• Cement mill 
• Surplus ratio 

(200+400)t/d x l.06(including 
gyp1um) • 636 t/d 

43 t/h x 24 h • 1,032 t/d 
61.6% 

- An expected ratio of cement mill capacity 1e1m1 to be 
reasonable, however, the below con1ideration 1hould be 
taken to practically obtain thi1 expected fiaure for a 
lona oeriod. 

e 

Conwnent• 

In ca•• clinker production 
i• expected to be 200 t/d 
+ 230 t/d x 2 • 700 t/d, 
the computed 1urplu1 ratio 
com•• to be: 39.1%. 

I 

I 
i 
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Item 

0 Hajor troubles 
(Refer to 

Table-3) 

e 

Present Situation 

0 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) Hill 1toppa1e 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. 

e 

Conunenta 

- Refer to item (2) in 
page 10. 

- Standard limit of temper
ature is lower than 110°C. 

e 

---= ... -In 
ii 
~ -ii In .. --" --"" -c 
ii 
in 

" !8 
c 
!D 



N 
U1 

• • e 
Table 3. Major and Chronic Trouble• Hours 

Cement mill Dept. 
(Uni h f ---- -- --- --- ) 

Cement mill No.2 Cement mi 11 No. 3 

1979/80 1980/81 1981/82 1982/83 1983/84 1979/80 1980/81 1981/82 1982/83 
Troubles 

Crane 124.20 130.55 40.ll 383.45 150.25 247.00 192.lQ l37.00 393.!.Q 

--

Laboratory 366.10 333.15 0 *2) 323.ll 722.~ 547.ll 824.il 0 *2) 550.!Q 
(Cement temper-
ature 1 etc.) 

Electrical and 633.ll 330.05 331.25 275.55 587.05 416.Q1 268.Q.Q 436.25 279.!.Q 
power failure 

Hill shell 655.55 301.50 340.ll 638.20 723.50 178.05 431.45 173.!Q 698.~ 

Air separator 144.ll 251.15 563.45 70.10 77.45 202.40 282.5.5 21.50 63.20 

Bucket elevator & 123.30 328.05 193.10 763.40 249.25 10.Q.Q 63._.ll 33.,!1 18.00 
screw conveyor 

" 

Total hours 12.047.25 1,675.25 1.468.~ 2,445.05 2,511.!Q l, 601. 05 Z,063.1Q 801.~ Z,012.~ 
stoppage 

(ratio) (43.5) (44.5) (25.5) (54.1) (64.8) ( 50. 7) ( 56 .1) (20.2 (54.6) 

*l) 
Grand total 4. 710. 45 3.767.25 ~.760.35 4,539.05 3,876.30 3,160.50 ~,676._ll 3,967.1Q 3,667.Q.Q 

stoppa2e hours 
Source: CIC 

Note: 1) Grand total stoppage hour$ include stoppage due to clinker 1horta1e and other minor troubles. 
2) The figures are questionable. 

1983/84 

165. 00 

l, 423. ll 

596.50 

170.,!1 

44 • .50 

·-
34.20 

2,534.~ 

(58.5) 

~.335.00 

I 
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e 

Present Situation 

A typical record of cement temperature at the No.3 mill 
outlet is shown below. 

Running 16. 25 9.00 11.~ 13.45 15.!e_ 20.00 22.~ 2 ,00 4 .~ - --
Stopped 

>·110°c >Ti"01c >Ti"01c >11o•c 

6 8 10 12 1.. 16 18 20 22 24 2 4 
A.H. 

Time 

- The data measured on 31, March 1987 show that the cement 
mill department is hampered the normal operation due to 
rising of c'ement temperature very often. 

(3) Electrical and power failure 

(4) Defects of mill shell 

(5) Troubles of separator and transportation machinery 

e 

Comments 

0 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% to approx. 
30%. 

• In case of clinker produc
tion of (200+250x2)t/d, 
surplu1 ratio: approx. 20% 

e 
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Item 

e e 

Present Situation 

- Cement mill No.2 

(1) Air slide for fine product transportation has often 
jamming trouble•. 
Refer to phot~ 7 in ~age 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 ai'r-swept type separator are much decreased. 

- Therefore, the cement mill is 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 aeparator. 

e 

Convnents 

- Modificati~n work 1uch 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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i) Packing plant 

• 
Present Situation 

0 The following major problems in packing plant are coming 
from persist and chronic lack of spare parts; 

(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. 

(3) Shortage of paper bags causes troubles of cement 
shipping. 

° Capacity of packers 

-- ----. Designed Normal Present --.. _ - ··-·-
--~----~. 

Plant No. l 60 t/h so t/h 10 t/h 

No. l 4S t/h 40 t/h 40 t/h 
Plant No.2 

No.2 4S t/h 40 t/h 0 t/h 

Tutal - 130 t/h so t/h 

Remarks: Normal capacity of plant No.2 is presumption. 

-
Comments 

0 Lack of spare parts i• 
1eriou1 problem to 
Thayetmyo cement plant. 

0 Present actual capacity: 

so t/h x 6 hours/shift 
• 300 t/1hift 
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Item 

8) Quality control 

0 Rav mill slurry 

° Kiln feed slurry 

e 

Present Situation 

0 Basic quality control of the Thayet cdment plant is being 
carried out in accordance with "B.S. 12, 1958." 

0 Quality control standard limits c:ompared 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 (%) 40±2 40.7 - 40.8 

Fineness (%) 10:!:2 10.1 - 10.4 
(Residue on 170 mesh) 
Viscosity (c.m} 6±2 4.6 - 4.8 

Source: CIC report dated 31 March 1987 
Note: Figures show the daily average of every 2 houri. 

I Allowable Actual data 
Items standard Kiln Kiln Kiln -- No. l No.2 No.3 

W•ter CU 40:!:2 - - 41.2 

Fineness (l) 10±2 - - 10.3 
(Residue on 170 mesh} 
Caco3 

(l) 76:!:0.2 - - 76.2 

Source: CIC report dated 31 March 1987. 

e 

Comments 

0 Slurry control is very 
stable. 

0 Agitator No.2 is out of 
order. 

e 

-
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Item Present Situation 

° Clinker ° Chemical test results 

- Si02 Fe2o3 I Al 2o3 cao MgO so3 L.O.I Free .. 
-............_ cao 

B.S 12 - - - - <4.0 <3.0 <3.0 -
19S8 
Kiln 22.14 3.S2 4.84 64.7 1.4S 0.26 0.02 0.21 
No.3 

Note l) Figures indicate the plant opera~ional standards. 

0 Litre weight 
w 

'-. Plant lim~. t Shift average ' 

--~ (kg/l) 1 2 3 Average Range 

Kiln 1. 25 - 1. JS 1.25 1. 29 1. 27 1. 27 0.09 
No.3 

Note: Figures show the daily average of every 2 hours. 

0 Specific surface of fine product 

Cement Plant limit Shift avera11.e 
mill 2 1 2 3 Average Range 

(cm /1.r) 
No.2 2,934 2,877 - 2,905 165 

3,000!200 
No.3 3,010 2,980 3,076 3,022 217 

Note: Fi11.ures shov the dailv averaae of everv 2 hours. 

--~- ~~--

e 

Comments 

H.M S.M I.M L.S.F 

~.00* 2.10* 1.80* 0.66 
-2.10 -2.40 -2 .10 -1.02 
2.12 2.65 1. 38 0.92 

- It is recommended to 
prepare the plant own 
control limits in chemical 
tests. 

- The kiln burning condition 
seems very stable accor'-
ing to the results of 
actual litre weight. 

- Specific surface control 
is stable. 
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Item 

• Packed cement 

e 

Present Situation 

• Test results on daily average cements 
.---

Items Fineness Setting Time Sound-
noss 

Res. on Specific W(U lni. Fin. mm 
170 mesh surface 

B.S 12 10.0% (3,000 45 mial 10 "trs 5 mm 
1958 (max) 2!200) - (min) (max) (max) 

(cm '/1.r) 
Plant 8.2 2,983 31.0 125 2h 55m 1/2 
No. l 
Plant 7.8 2,955 31.0 125 2h 5'm 0 
No.2 

Source: CIC 

Note: Standard of specific surface shows the plant limit. 

e 

Comments 

Comp. Strength so3 

3 days 7 days (I) 

2,200 3,400 
P.S.l P.~.1 -
(min) (min) 
2,962 3,974 -
3,035 ~,468 -

- Quality c~ntrol at the 
Thayetmyo cement plant 
is almost completely 
carried out on •11 items 
except the cement temper-
ature at the mill outlet. 

·-
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9) Unit consumption 

0 Rav material 

0 Natural gas 

- - -

e 

Present Situation 

(Unit: ton/ton-cement) 

Present (1987) ---Limestone 1.2097 

Clay 0.3722 

Siliceous material 0.0635 

Ferrous material 0.0158 

Total 1.6612 

Gypsum 0.0600 

Source: CIC 

0 Monthly avera.ge specific heat consumption for the kiln No. 2 
and Ho. 3. 

(Unit: kcal/kg-cement) 

·----... .............._ 1984 1985 1986 

Maximum 2,519 2,094 2,216 

Minimum 1,691 l,74i 1,696 

Average 1,936 1,853 1,881 

Note: Designed heat consumption of the kiln No.3 is 1,360 
kcal/kg-cement at 37% water content in slurry. 

e 

Conunents 

- In general, specific heat 
consumption in the wet-
long process will be 1,350 
-1,400 kcal/kg-clinker. 

- The reason of high spec-
ific heat consumption at 
Thayetmyo cement plant is 
that the production rate 
of kilns is low as 60% 
compared to the designed 
figures. 
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Item 

• 

Present Situation 

0 Property of natural gas 

Calorific value 8,120 kcal/m3 

Me than 96.4 - 98.8% 

Ethan O. 93 to trace 

Propane 0.98 to trace 
Component 

Iso-buthan O. 97 to trace 

Nor-buthan 0.54 to trace 

Pen tan 0.10 

e 

Comments 

- Calculated calorific 
value by gas component 
is as follows: 

P~high) • 10,032 kcal/m3 

H(low) • 9,034 kcal/m3 

-
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Item 

• Electric power 

-
Present Situation 

0 Department-vise power consumption (last 3 years) is as 
follows: 

(Unit: kWh/t-cement) 
1984 1985 I 1986 

Dept, 
Quarry 4.4 5.4 6.2 

Rav uterial 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. l 122.6 138.9 

Note: Covered area of each department is as follows: 

• Raw material : Crane, raw mill and slurry 
• Cement . Cement mill and 1ypsum crusher . 
• Ad~inistration: Factory li&htin& and workshop 

e 

----.. -Comments 
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- Power consumption shows 
a tendency to increase 
year by year. 
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Item 

• Con1wuble1 

e 

• 

Present Situation 

0 Six aeta of seven diesel enainea are not available due to 
a lack of spare parts, and the electric power i• prea1ntly 
supplied by Electric Power Corporation. 

° Consumables consumption are as follows: 

(Per ton-cement) 
Consumables Unit 1984 1985 1986 ·-

Paper baa Nos. 21-22* 21-22 21-22 

Explosive k& 0.813 0.712 0.665 

Grindin1 media kl l .06C 0.995 1.230 

Liner for 1rindin1 k1 0.219 0.250 0.177 

Lube-oil, 1rea1e Litre 0.841 1.036 0.909 

Fire-brick k1 3.234 1.813 3.467 

Chain part kl - - -
Source: CIC 

Note: Cement is shipped only in ba11ed cem1nt of 50 ka. 

e 

Convnenta 

- Even thouah takin1 into 
consideration that th• 
consumption of &rinding 
m1dia in th• wet process 
ia in 11n1ral about 2 
tim•• hi&h•r than th• dry 
proc11a, th• actual re-
aulta of consumption at 
the Thayetmyo plant seems 
to b1 a little hi&h• 

- Fire-bri:k consumption 
a11m1 to be 2-3 tim•• 
hi&h•r compared with other 
typical wet kilna. 
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Item 

0 Utility 

- - - - - - - -

-

- - -

e 

Pre1ent Situation 

0 Utility con1umption is as follow1: 

(Per ton-cement) 
Utility Unit 1984 1985 1986 

*l 3 Natural gas m 296 272 365 

3 *2 
Water m 9.2 11. 3 14.6 

Diesel oil Litre 7.7 9.1 9.5 

Sout"ce: CIC 

Note: The f~gut"es include consumption in the non-
production area 1uch as the adminiltr1.: ·.ion 
office. laboratory. workshop. etc. 

e 
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Item 

10) Management 

0 Kan power 

-

Present Situation 

0 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 I 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 analist• necessary for planning of practical 
countermeasures 

-

Comments 

- It is stron1ly recommended 
not only to solve problems 
of a lack of spare parts 
but also to provide the 
trainin& of broad areas 
on the preventive mainte
nance by forei1n experts. 

-

----.. ,.. -., ii ,.. ,.. -ii ., .. --" --.... -C4 
ii ., 
" ,. 
~ 



w 
\0 

• 

Pl .. nninc lk!p .. u .. •nt 
°'-'PUC)' t:.:nc-r~l ~n•h°:"'' 

Pl .. nnin& & sc.,r.i• 
,\,;1t ,C..n. l4.lnol&or 

ri .. nnint St.>r••• "1\lrkah"P 

P.>wor Hllul.i & El.ii:, 
,\1st .c ..... l4.ln .. 1or 

£1.icuic:al Powr 
H.>u1• 

.... ~ .... I .... I .... I ~··· lt.>.:h.\ni• uc .c .. n. ltach .. ni· t:l ,•ct ri· lotoch .. ni· 
c.ll :'Lln.111,,r c .. l coll c.:11 
Eni::. Enc. Enc En11.. 

. \uc. .,\1uu • " .. ,. I " .. ,. I 
~l..•.:h .. ni· UH i~"r 

lt.>.:h.1nl• Eloct ri· :Wch.rni· 
Coll .:;ti c .. 1 .:;ii 

En,. En;. Enc. Eni&. 

Su::lb•r .>r Por•\lnn"I (T.>t.:il; I, S8 I) 

., )fl 71 IOI 8) 

S.>ur~"' CIC, ... """"" 

• 
THAYITMYO CEMENT PLANT 

Organlntion Chart 

Pr\lductiun Departniont 
0..•puty c,,n.•r.:11 :1.Jn;11ior 

qu.,ny 
Ena. 

o .. p. 
•lu.nry 

En11. 

I ;\UC • •lu;irry 
En11. 

)39 

Producti\ln 
En11. 

Dep. 
Produc• 

tlon 
Ena. 

I i\llt. :-t.chanl· 
ul 
Ena. 

nt 

(II of 19851 

c.a:NERAL M.\Ni\CtR 

Account in, 
i\uc ,Co1n.~l;an111or 

lludaoc/ 
Fln11nco 

o .. p. 
i\nt .Ctn. 
:-t.:in:a1er 
Fln.inco 

l>it ic.ir 

'7 

C\llC ln1 

Do~. 
,\uc.C11n. 
:-1.lnoaaor 
l'ln:anc11 

l>t fleer 

l7 

Salo 
W11a11 

D11p. 
,\1st, Cun. 
~l.:ln;iaur 

Vln:rnco 

uttlcer 

'7 

• 

Quo'llity c ... ntr\ll 
Chief Chonilu 

i\d111iniMtr'1ti"'1 
Aue ,Co1n. )l.1n.111ur 

Qu11 Lity 
C\lnt rol 

ll1uurch L.1buru11• :-todlc;il Por11mnol i\dmini~· So1curity 

Pop, 
Chi.if 

Ch11111l 1C 

ry tr.It i "" 

Dop. 
Chi of 

Ch1111l 1t 

Dop. I llu11. I Uu1•· 
A•1c.,C~n. ,\M•C..C""' AtUU ,(;vn, 
>1.1n;i1ur :ol.1n.111ur ~Lin.111••r 

Chomlu I Chu111i1t I !;110111!.c I Otcicur I Utflcur I ucci,ur I 11lti•'<'f 

4S 10 13 4 39 I )II "~ 

' ' I 
I 



.... 
0 

~ ---1~: ... -- ___ L ____ -··----·-·· --~r::~tuation ·- l Comments 

· • Spare parts I • In general, msj<'"'.' con1umal-le parts in th• cem,mt t'actory 

11) Environmental 
pollution 

1 

11re as tollow1; 

1 
(1) Han1ner ~cu· cru1her 

: (2) Grindin1 media and liner plate 

I (3) ~efractot,' 
(4) Grate pl~t~ for clinker cooler 

I (S) Conv~yur ~~lt 

I 

(6) Filt~r ha~ for b•& filter 
(7) Canv3s t~r air 1lid• 
(8) Parts for packers 

No stock of ti1•: above item• (l), (4): (5), (6) and (8) ii 
kept •t prH.-r:t:, which h11s brouaht th• Thayetmyo cement 
plant th~ rcriou~ situation disturbin& th• stable operation. 

! • There i~ no reiulation standard to control th• environmental 
·~1,:\1.:.tior ;., ~u&:sia. 

e 

The exi~ti111 oust collectors for each kiln exhau1t &•• are 
out of function. 

' 

e 

- It mu1t. be stron1ly 
envt'~~~rl that the plant 
op•r•tion under a lack of 
major cunsuma bl• sp" re 
part• will cau1• the 11ri
ou1 dMmMI•• of imrortant 
mechanic1l and ehc;trical 
equ:l pment. 

- !t i1 recommended to de
er•••• th• dust 1mi11i~n 
from th• chimney by r1-
pai rin1 th• dust trans
portation 1quipm1nt snd 
du1r. collector•. 
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