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1. EXECUTIVE su""ARY 

Tne Sociali5t Republic of the union of Burma is giving 
high priority in raising tne standard of living oi its 
population. An ambitious program hereinafter referred to 
as IDWSSO (1j is underway with tne aim to proviae saie 
water to all inhabitants of the UNION by year 2000. 

Within IOWSSD program the use of plastic pioes and other 
plastic applianc~s is of topic importance. In fact 
extruded plastic pipes can replace in Large extent tne 
galvanized iron, and other materials because less 
expensive, lighter and thereiore easier to transport ano 
to Lay. 

The possibility of producing in Burma the Large Quantity 
of plastic pipes and other plastic appliances neeaed to 
f~lfill the IOWSSO program have been studied by an 
UNIDO assisted Project Office established in 1984 under 
tne control of the industrial Planning Department of the 
Ministry of no.1 Industry. 
It was decided to proceed with the feasibility stuay for 
tne establisnment o! a •demonstration unit• that snoula 
include: 
- plastic pipes extrusion line ls> 
- injection moulding machine (s; 
- a well equipped quality control and testing 

laboratory. 

This aemonstration unit should be the first step toward 
the establishment of a number of plastic pipes factories 
to fulfill the 100~ of the Country needs and its main 
goats should be: 

~ - to proauce a wiae ra~ge of plastic pipes, in size 
ana characteristics, to fit various applications ana 
therefore test the market. 

e - to prove that plastic pipes can be usea in most oi 
tne applications for water supply unaer tne 
prevailing conditions in the country. 

C1> 1.0.W.S.S.O: International drinking water sup~Ly 
sanitation decade 

and 
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C - to identify the characteristics (size, material, 
thickness, etc) of the most widely used pipPs so 
that the future production plants can be optimized 
(witn conseauent savings). 

G - to train a core of production and maintenance 
engineers/technicians that will be very useful in 
cas~ large scale production •ill be later attained 
by establishing otner units 

E - tG proviae, by means· of a very well eQuip~ed 
laboratory, a careful quality control of the output 
t~ be sure that it meets with internationol quality 
stanaards. The laboratory can De also important for 
tne following additional tasks: 

- to test types of pipes not considered in the 
original production mix (for instance to meet with 
reauirements for new applications, to modify 
tnicknP.ss of walls to meet with local operating 
conditions etc>. This would increase the 
flexibility of the deinonstration unit and ·ec:tuip it 
better for its preparatory and experimental tasks 

- to carry out quality control tests on both raw 
material and finished products of other plastic 
industries in Burma 

- to train laboratory personnel for other plastic 
inaustries already operating in the country or 

_which may be established in the future. 

It has been stated that one of the targets of 
demonstration unit i~ to test the market; that is 
identify the kind of applications plastic pipes 
suitable to specify requirea characteris:ics must 
identified in oraer to select the equipment to 
installed in the demonstration unit. Therefore 
comprehensive market/applications survey has 
carriea out by the team. 

the 
to 

are 
be 
be 

a 
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From this study it appears that the forecast demand for 
plastic pipes for water supply and sanitation program in 
the decade 1991-2000 is in the range of: 

4,600 tons/year 
S,500 tons/yec:r 

(!.ow projection> 
(high projection> 

subdivided as follows: 

f==========================---T------- --====y=============--1 
I I HOPE PVC I 
I I <tons/year> I (tans/year> I 
·-----------------------------·--------------- ---------------· 
I I I 
I Rural Water Supply I 1,400 (1) I 

Urban Water Supply 

Private Sector 

Public Buildings 

Environ•ental & Sanitation 

Irrigation 

TOTAL 

or 
2,214 (2) 

135 

105 

62 

19 

1,721 (1) 

or 
2,535 (2) 

90 

2,677 

'45 

&6 

19 

25 

I 
I 2,942 
I 
I . 

~======·=================-=·==~=========-=====~===============4 
I I 
I Tolal Plastic Pipes Demand: 4,663 tons/year Clow> I 
I 5,477 tons/year ChiQh) I 
I I 
~==========================================·==================~ 

(1) Note: (1) Low projectjon - C2> High projection 
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Only one factory (the plastic iactory n.2) is presently 
involved in olastic pipes production in Burma. The 
production capacity is in the range of 200-250 tons/year 
uPVC water supply pipes. Its equipment are obsolete and 
it can only satisfy a minor portion of the present and 
iuture a~mana. 

Rt present all plastic pipes needed for lOWSSD, 
irrigation, sanitation ana for other public schemes are 
importea either by the executing agency or directly by 
the donors CUNICEF~ etc). 
It is obvious that only the establishment of several 
pipes factories <scattered in the country in order to 
decrease the transport costs) can satisfy the large 
quantity of pipes and other appliances neeaed. 

Tne market survey has also indicated that the pipes 
should De made in both High Density Polyethylene and 
unplasticized Polyvinyl Chloride w~icn are the two most 
commonly used raw material for this kind of 
applications. 

The pipes types that should be produced are shown in the 
following table. 
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t========================::;::=========================1 
I IP'v(. P!P:..S ti:ff FIPE5 I 
~=i i~l 
t I " I I I I 
I 0 I N.P. o N.P. 10 N.P. l~ I N.P. o I N.~. 10 N.?. lo I ~ I 
tCEJTER 1 oors oo:s ti.Jrs 1 1 10..rra s 
fCiI:.h. I _________ l ___ f _______ fCIM. I 
I I*"' I I I I 
I • I BC It.~ BC 8 OC 12.~ I BC ~.9 I BC o.S OC lo.'t I • I 
I I nars bars ims I ::iars I tiars tiars I I 
l=I === I l=I 
I 2(1 I l.S I 2.0 2.8 I 20 I 

'--•--- ---------•-------·-· I I I I I 
I (S I 1. '1 I 2.3 3.5 I 0 I 

'--· •--' I I I I 
I 3~ I 2.lf. 3.•j i+.S 4 32 f 
f __ I f __ f 
l I I t 
• It() t 2:.0 :3.0 2.3 3.: S.o t 1.to) t 
l __ l ·--• 
I I l I 
t S(• I 2.1+ 3. 7 2. 'i i+.o o.S I St) 1 
f __ I l_i 
t I I ~ 
t o3 f 3.0 r...; 3.b S.o I ~ I 
'--· f __ t 
I I I I 
I % I 2..7 1.t.3 o.7 5.1 e.2 I c;.j I 
1 __ 1 •--· 
I t I I 
I uo I .;.z 5.3 8.2 t rn> • 

•--· '--• I I I I I 
I 125 I 3. 7 I t..o I l:i:S I 
l __ I I l_I 
I I I I I 
I lbU t i+. i f 7. 7 I lbU I 

· '--' I l_I 
I I I I I 
I :i:SO I 7.3 I I :i:SO I 
1-=~=====!===-==!==_,,==i:!====-- _ _,,,_ =::::m:====!==-==I 

r.fjTES; • The 1..rlll t..111cl\nes1 Sl\CM\ 1n allow table corresponds to the 1111n111t111. 
l'bny factors sucn as c~ter1n91 long1tud1nol, wove eft.ect;, ra" 
material and blending character1stics. c:oerator sull, eMtruaer 
P•r ior1nance ana accurac.y, suggest to 1nc:rec;e tn• ret.Jl wall tr11c~.nff; 

Dy 104 as average. 
.. ~ll lndicates no111nol prnsur. at 20•c 
... BC equ1valsnt: Burmestt pr-.sur• class at 301C 

5 
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Tne new demonstration unit snould therefore be equipped 
with two pipes extrusion lines name~y: 
- extrusion Line for uPVC 
- ext.rusion line for HOPE 
The two line~ must have limited production capacity aue 
to the aim of tne unit out at tne same time must comply 
witn the followin9 criteria: 

flexible enough to produce a wide range of pipe sizes 
so that the widest range of applications may be tested 

close enough to tne size of tne extruders that may be 
purchased in the future, should other factories be 
implemented in Burma in order to train the personnel 
and prep~re them to fac~ the •phenomenology• related 
to the operation of this type of equipment. 

Bearing this in mind the following two extrusion Lines 
are proposed: 

uPVC Line: twin screw extruder with 90mm sere~ diameter 
witn a production capacity ranging from 100 
Kgth to 300 Kg/n in relation with pipe 
diameters and wall thicknesses. Theoretical 
ou~put capacity with production mix 
considered is 1,343 tons/year. Actual ~utput 
940 tonstyear 

HOPE line: single screw extruder, 9~mm diameter, having 
theoretical output capacity of 672 tons/year 
and an actual output of 470 tons/year 

The above stated outputs will be attained when 
demonstration unit will be at full production 
therefore the actual output has been assumed to grow 
steps as follows: 

first year: 

second year: 

third year & 
following 

uPVC 
HOPE 

uPVC 
HOPE 

uPVC 
HOPE 

SO'S. of 
70Tt of 

75'1. of 
90'1. of 

100\ of 
100\ of 

max output 
max output 

----------
779 tons 

max output 
max output 

----------
1,12& tons 

max output 
max output 
----------
1I410 tons 

= 470 tons 
= 329 tons 

= 705 tons 
= 423 tons 

= 940 tons 
= 470 tons 

the 
and 

by 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

1 

1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
. 

I 
I 
I 
I 
I 

7 

Part of the uPVC will be processed to producE tube wells 
casings for which the market survey has shown a large 
demand. The unit has Deen equipped with the equipments 
necessary to produce them. 
Besides, the new demonstration unit will also be 
equippea with an injection moulding machine suitable to 
produce latrine pans and relevant appliances needed for 
the sani~ation programs. Tne demand for this appliance 
in tne next decade is in the range oi 30~.JUO sets/year: 
the in1ect1on moulding ~ach1ne can proouce uo to 50~ of 
this r~gu1rement without Deing saturated. 

The extra production capacity will be used to 
part of the most commonly used uPVC fittings 
uPV(, HOPE pipes do no~ need fittings but 
weLaed;. 

produce 
(unlike 
can De 

This proposal, i? acc~pted, would considerably increase 
the capacity o. the demonstration unit to supply 
complete packages (pipes plus fittings> for a number of 
applications, improving, therefore, the action of market 
testing that is one of its major objectives. 

Raw materials 

Rll th? raw materials have to De imported and this could 
hamper the activity of tie plant considering the 
•shortage• of foreign curr£ncy that the Country is 
facing. On the other hand donors have shown their 
willingness in supplying raw materials instead than 
finished product once the unit is in operation and this 
fact would contriDute to overcome the difficulty. It is 
suggested that relevant arrangement~ be made as soon as 
the decision to implement the project is taken. White 
the HOPE extrusion and injection moulding will use 
pellets as raw material, it is proposed that the raw 
materials for uPVC, (PVC suspension and additives) be 
Dought separately ano mixed in the unit. Tne operation 
is simple but savings are high. In additi~n the fact 
that the "dry blend" locally prepared increases the 
capacity of the new a~monstration unit in terms of 
flexibility to aaapt output cnaracteristics to a wide 
range of application. Tne raw materials can be purcnased 
on tne basis of international tenders ta list of· world 
producers is provided in the report> and contracts 
foreseeing partial deliveries ~ould be signed in order 
to obtain better terms. 

Site. facilities and utilities 

Tne new unit can be established at the site of the 
Plastic r:ctory N. 3, at Hmbaw1. The factory belongs to 
tne Pnarmaceutical Corporation, Ministry of N. 1 
Industry, and its site is considered the most adequate 
for several reasons: 
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The Ministry of N. 1 Industry has established on 
important industrial development area at Hmbawi. Two 
factories have been already built and are operational. 
A housing scheme for the workers is under construction 
with all necessary infrastructures. 

The Plastic Factory N. 3 is eKpandin~ the facilities 
and a new group of buildings is pre•sently under 
construction and will be finished by 1987. 
The buildings are perfectly suitable for the new 
demonstration unit and th:refore o portion of· their 
oreo can be used; the area needed <opproK. 60%> fits 
very well with the factory's own development programs. 

There is a vocational training center at Hmbowi, in 
operation since 1985. A port of the personnel of the 
factory can therefore be recruited within the area. 

The site is connected to Rangoon by a two lane paved 
rood. 

A railroad is nearby and the construction of a 
junction to the industrial area is planned. 

The production in Factory N. 3 has o common 
technological ground wi~h the demonstration unit with 
reciprocal synergy and benefits. 

Administrative and 
available. 

social services are already 

The only constraints is originat2d by the low capacity 
of the electric power transmission lir.e connecting the 
£nctory to the network (33KV>. The increase in installed 
power due to the equipment for the new unit requires the 
replacement of the line with a more powerful one, 3 
miles long. It does not represent a major problem and 
the relevant cost has been considered while evaluating 
the fixed capital investment requirements. 

Personnel 

The unit will have a total manpower of 54 persons <22 
direct and 32 indirect>. Extrusion of uPVC should be 
carried out as much as possible on a continuous basis 
<three shifts>. The injection mo~lding machine is also 
scheduled on three shifts. 
The HOPE line works in two shifts while the laboratory 
carries tests only during normal hours. 
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lmolementation schedule 

Eighteen/twenty one months from the •o•ent a decision to 
proceed with the implementation are needed to carry on: 
purchase, delivery, in~tallation and ~tart up of the 
unit. 

It is suggested that three contracts be signed: 

- with a foreign manufacturer for the supply of the 
production equipment and ancillary components; 

with a foreign manufacturer for the supply of the 
laboratory.equipment; 

- with a local contractor (construction corporation or 
equivalent> for the supply of utilities and some minor 
modifications needed to the buildings. 

~inancial ana economic evaluation 

Rt this point the team decided to carry out the 
financial analysis without taking into consideration the 
Country's system to calculate taxes and selling prices 
because it wo~ld have introduced a number of peculiar 
elements that could have jeopardize a correct evaluation 
of tne project. The main aim being to ascertain the 
intrinsic profitability of the project. The following 
assumptions have been made: 

- Rll costs have been calculated as per actual local 
conditions (personnel, freight, custom duty, etc>. 

- Rll imported raw materials have Deen considered at 
present international prices. 

- Selling prices 
account the cost 
the assumptions 
competitive. 

have been established taking 
of imported equivalent items, 

that Local products must 

into 
with 

be 

Profit taxes nave not been introduced i~ the Dasi~ 
calculation but only in one of the alternate 
hypothesis CSO~ of gross profit). 

The foreign component (equipment, services etc.> will 
be purchased on the basis of a commercial loan on 
•consensus• terms. (Buyer's or suppliers crP.dit>. 

- The equity will include a cash component as well 
the allocation of the nearly finished buildings 
construction cost). 

- Depreciation rates has been assumed as 
Pharmaceutical Corporation standards. 

as 
lat 

per 
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- lhe imported production equipment have been considered 
duty free. 

All calculations are at constant prices. 

The major results of the financial analysis carried out 
by using the CO"FRR program are summarized in the 
attached table. 
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-foOPlffil! 
CXJRl 2.0 - IROO & m. S.R.L., IUUNl -

- PUISrJC IB06TRATIOl IJCIT 
J) R.1CJ87 
IPJllR/80I01S rartract 8JJ'f1 

2 ya( s> o! ~tial, 15 ymrs o! prc8£ticn 
~ CIJMl'SlD'I mts: 

&ni9' arrency 1 "1it = 1.0000 "1its acaulting ornncy 
1aall arrency l mit: LCIOOO mits CICCCUlting cumncv 

acmllting CllTll1C'f. 1000 LS mllars • 

Totai initial. investment IU'i.'19 cmstndian pllR 

3157.91 
0.00 

3157.91 

Source 0£ funds uing CCl15truct.illl ~ 

~ty & pts: L't00.10 0.000 % fareigl 
&nif' lam : 1881. 90 
locDl 1alltS : 0.00 
tVJll .hrlds : "2B'l. 00 lt3. M : .fcnigi 

Cash£1ow £rom operations 

Year: 1 2 3 

qJB'Qting CDSts: lW .27 2152.93 2't!2.90 

depreeiatiOI . 2blt.lt! 2.9t.lt1 2611.ltl . 
interest 150.55 116.18 123.61 

praiU:ticn costs 2CJZ2.23 ~51 2870.'fl 

thettoE fcni9' 86.29 % 87.59 % 88.11 % 

total 5Gles . 211t8.lt5 2'M.25 ~It() . 
grass income 126.22 385.7't 701."3 

net ~ 126.22 385.ilt 701."3 

cash bCllcra 3.80 2'39.ltl 582.7" 

net casl\Elow 19'.~ 653."3 "15.25 

Net Pres81t VGlue at: 10.00 % : 3312.17 
Internal Rott ol Return e11 total inYlstMnt: 22.16 % 
EcJ.ii ty paid Yll'SUS Ntt incOllt flow <IRR%>: 21.,. I 
Ntt ~tn \'IS'SUS Ntt Cash Return <IRR%>: 21.00 % 

Total initial invest.B\t 
Total inwsu.nt during procb:ticn 
Total prcwction costs 
\brk.ing c~1tol requir.-nts 

Co9\f1DW tables 
Projected calcr1Ct sl'ftt 
Net incOlll stot.ent 
Sauret ol hncn:t 
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The results of the analysis show that the aemonstration 
unit itself is profitable. Besides it nas an extremely 
high importance in the development of industry and as 
s"lcial impact. 
The sensitivity analvsis shows that the project is 
sharply af iected by changes in the cost of raw 
materials. 

The break even point is reached at 34.7~ of the total 
output. 

A nu•ber of national profitability analysis have also 
been carried out after price adjustment. 
The Net National• Value added is over 9,000,000 s 
consisting of 650,000 s wages plus 8,500,000 s social 
surplus. 
The project has also passed the absolute efficiency 
test. The present value of the net foreign exchange 
effect is in excess of 7.7 Hillion s. 

Conclusions and Recommendations 

The fulfillment of the IOWSSD programs requires a 
large amount of plastic pipes and appliances and 
therefore the aeveLopment of a local industry suitable 
to produce those items becomes a must. 

- To better formulate the strategy for the 
of the plastic pipes industry in the 
aemonstration unit should be established. 

development 
country a 

- Such a unit could be established at Hmbawi, within the 
Plastic Factory N. 3. 

- It is anticipated 
should not present 
of view. 

that the operation of the 
problems from the technology 

plant 
point 

The experience of 
that p~rsonnel can 
major difficulties. 

other plastic 
be recruited 

factories has shown 
and trained without 

Problems could arise for the procurement of raw 
materials that have to be imported. Arrangements with 
donors should be made. 

- This feasibility study indicated 
aemonstration unit is self sufficient. 

- The implementation of 
recommended. 

the project is 

that the 

therefore 
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2. PROJECT BACKGROUND ANO HISTORY 

Tne Socialist Republic of the Union of Burma is giving 
high p~iority to raising the standard or living ~r its 
population. Plans are being designed and implementej to 
improve the economic and social growth of the population 
with special consideration given to rura~ areas. 
Health is one of the impor~ant subsectors of the social 
sector. 
Great efforts are being made to implement a country wide 
social infrastructure program. In this context safe 
drinking water and sanitation are considered as 
pre-requisites to health. ln fact most of the virulent 
diseases in Burma are water born and are a prime factor 
in infant mortality in rural areas. 

During tne First and Second four-year plans, water 
supply and sanitation works were carried out mainly by 
using very limited local resources. With the Third Four 
year Plan more consideration was given to the activity 
ana sizeable foreign assistance has been secured in this 
field. Equipment consisting of drilling rigs, pumps, 
engines, casings and pipes worth approximately 30 
"illion US S, was received as grant aid. R twenty 
million US s Loan was obtained to cover the foreign 
exchange component of Rangoon Water Supply Project. 
Over 2000 villages were equipped with deep tube wells 
providing safe drinking water.Though achievement of 
third four year plan has been impressive there is still 
a large part of the population not served by potable 
water and without adequate sanitation. It was proposea 
that approx. 13,500 major villages Cfor the total of 
65,000) be included in the program for the period of the 
Fourth and Fifth Four year plan (82-86 and 86-90). 

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 of 250\ in 
comparison with the present situation. 
In January 1980, Researc~ Policy Direction Board of tn~ 
Socialist Republic of the Union of Burma had formed a 
National Committee to deal with water Resources and 
Utilization. Rfter thoroughly considering the strategy 
for tne International Drinking Water Supply and 
Sanitation Decade. (lOWSSO> Program, the above mentioned 
National Committee set-up a Technical Committee for 
IOWSSD to formulate tne details of the proposed strategy 
and dra~-up tactics for achieving the objectives of 
IOUJSSO. 
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R National Meeting on the Strategy ar.d detailed planning 
for the International Orin~ing ~ater Supply and 
Sanitation Decaae vas held in Rangoon from 6 to 11 
January 1962. Technical Committee for lDWSSO prepared a 
Country Report for the IOWSSO and it vas submitted to 
the meeting giving information on the Constraints in the 
implementation of the water supply and sanitation. 
Development projects in Burma are greatly hamrered by 
t~e lack of drilling equipment, pumping units, piping 
(steel and plasticj and cement. 
Recording to the ~tudies carriea out in 1960-1981, to 
overcome these shortages and at the same time to reduc~ 
the requireaents of foreign exchange by SO~ Cfrom the 
estimates US s 120 million to approximately us s 60 
million> the establishment of a nuaber of production 
units was proposeG, namely: 

Four Plasti~ Appliances CPipes, fittings, latrine 
pan3) e~trusion plants, each with a capacity of S tons 
per day of 112• to 8• pipes, cor.veniently located in 
focal points of areas of demand in order to reduce 
transportation costs. 

- One plastic pellets manufacturing plant with a 
capacity of .approximately 20,000 tons/year. 

Welded steel pipe plant for pipes of various sizes. 

Several mini-cement plants using appropriate 
technology based on fatty husks and limestone, with a 
combined capacity of more than 100 tons per day. 

The cooperation of UNOP was requested to carry out the 
feasibility studies for the above projects. 
Relevant project document was finalized, approved and 
signed in May 196~. 

A Project Director from the Industrial Planning 
Department and four Project Managers were selected and a 
Project Office established under the control of the 
Industrial Planning Department of the Ministry of no. 1 
Industry. 
UNIDO was appointed Executing Agency and an UNIOO Chief 
Tecnnical adviser joined the Project Team in 198~. 

During 1965 and early 1966 three experts co~perated with 
the water Supply Materials Production Units Project 
Office in carryino out preliminary assessment of the 
market, of the \ype of equipment that could be installed 
etc. 
On the basis or these studies it was decided to study 
first the establishment of an extrusion demonstration 
unit and relevant quality control laboratory that could 
produce plastic pipes and accessories for various water 
supply applications to test the market, to train an 
adequate number or operators and, at the same time, to 
become a source or reference for the whole Burmese 
plastics ~rocessing industry. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Baldo & C. vas invited 
the feasibility study 
signed the contract on 
Baldo & C. fielded the 
The team left Bur•a on 

15 

by UNIOO to submit a proposal ior 
of such demonstration unit and 
October 15, 1986. 
fact finding team on November 22-
Dece•ber 10, 1986 
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3. "ARKET AND PLANT CAPACITY 

Th1~ part of the study includes the following main 
topics: 

- Demand and market 
- Sales forecast for the proposed plant 
- Production program 
- Identification of plant production capacity 

The following paragraphs provides d~ta and evaluations 
on: 

- users of plastic pipes and appliances 
- analysis of past and present demand 
- evaluation of future demand 
- ways to satisfy present needs (local production, 

imports 

3.1.1 users of plastic pipes and appliances 

The following major consumers have been identified: 

- Rural Water Supply Division Hgriculture Mechanization 
Department, Ministry of Agriculture and forests: it is 
engaged in projects to provide water supply to 
village~ by means of tubewells or piped inter village 
system. It is the main agency for the implementation 
of the IDWSSD pr~gram. 

- Environmental Sanitatior. Division, Ministry of Health: 
in charge of sanitation programs in rural area, 
institutional water supply program Cto schools, 
hospitals etc>. 

- Irrigation Department, Ministry or AgricJlture and 
forests: water supply for irrigation. 

Trade Corporation, Ministry of Trade: sales or pipes 
and appliances to private sector. 

- Ministry of Home and Religious Affairs: urban water 
supply and distribution. 

All the above were contacted by the team and information 
gathered on their past and present requirements or 
plastic pipes and appliances for sanitation programs as 
well as on their consumption forecast. 
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3.1.2 Analysis of past dnd present de•and 

Three items have b~en ta~en into consideration, namely: 

PVC pipes 
- H.O.P.E. pipes 
- latrine pans 

3.1.2.1 uPVC pipes 

Tt.e demand for years 1980-81 through 1965-86 inclusive 
is su~marized in table 3.1 

TABLE 3.1 

•su""ARY OF ACTUAL CONSU"PTION OF P.V.C. PIPES (YEARIDEPAR"£NT)• 

(198C - 1986) 

F= - - =-=r=- --=~=- =---==--===--=--===========:r======~ 
I 
I FISCAL 
I YEAR 
I 
I 
11980-81 
I 
11s81-82 
I 
11982-83 
I 
11983-84 
I 
11984-85 
I 
11985-86 

I DEPART"ENT C 1000 kg> I I 
l======;:=======T=---=-=r= -y -y- ===I YEAR I 

C.C. E.S.D. R.W.S.D T.C. G.A.D. I.D. TOTAL I 

--------- --------- -------- -------- -------- ------ -------· I 
58.5•• 10• 30.9 2.0 104.4 1 

r 
112.s•• 20• 84.4 217.3 I 

I 
76.8•• 20 20• 39.5 156.3 I 

I 
89.o•• 20 20• 59.5 40 228.5 1 

I 
94.1•• 20 2s• 63.6 40 242.7 I 

I 
105.1•• 20 25• 60.6 40 250.1 1 

~==========~=========~=========~========~========~========~======~=======~ 

SOURCE: Official data from various Government Department 

(.(. = 
E.S.O = 
R.W.S.D. ,. 
T .C. ,. 

G.R.D. ,. 

I .D. ,. 

Constr~ction Corporation 
Environmental Sanitation Division 
Rural Water and Sanitation Division 
Trade Corporation (Construction and 
Stores> 
General Affairs Dept. Ministry of 
religious affairs 
Irrigation uepartment 

Electrical 

home and 

NOTES: •> R.W.S.O figures have been distributed among the 
various years by the consultant 

••> Indicate actual C.C. budgeted requirements. Due to 
lack or funds to import pipes, C.C. evaluates the 
portion that has Deen satisfied as 20~ of the real 
demand. 
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The oetails pertinent to each of the above major 
consumers are given hereinafter.: 

- Construction Corporation (C.C.> 

C.C. uses U P.V.C. pipes both for water distribution 
and for tube-well casings. Most of the pip~s used are 
NP 10 class. The following table shows Last years 
requirements, whereas 1986/87 indicates the planned 
requiremeTits durinq that year. 

TABLE 3.2 lA) 

Construction Corporation - Consuaption of uPVC in length •eters 
by size diaaeters 

f ---r-- T -T T --T 
1 FISCAL YEAR I 82183 
I O inch. I at 

83184 I 84185 
at I at 

I 85186 I 86187 
I at I •t 

112· 
3/·P 
1 • 
1 114• 
1 112· 
2· 
2 112• 
3• 
4. 

TOTRL 

4,880 
3Q,50d 
27,450 
15,250 
18,~0(\ 

18,300 
4,575 

915 
610 

6I100 
33,550 
33,550 
18,300 
19,825 
21,350 
6'100 

915 
457 

I 
120,780 1140,147 

I 

4,986 
35,132 
36,065 
18,931 
24,827 
21,043 

4 ,2":7 
2,406 

305 

8,376 
43,898 
40,357 
25,564 
21,796 
22,803 

6,655 
1,448 

503 

6,720 
33,673 
29,419 
18,187 
19,138 
18,553 
3,522 
1,065 

153 

I 
147,972 111,400 130,428 I 

I 
l===============A========A========A•===•===A========A========• 
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TABLE 3.2 (8) 

Construction Corporation Consu•ption Ckg vright) for uPVC pipes 
by size dia11eter 

f -T T r- ~ T -, 
FISCAL YEAR I 82183 I 83184 84185 85186 86187 

0 Inch I Kg I Kg Kg kg kg 
--------------- -------- -------- -------- -------- --------

112· 1,043 1,304 1,066 1,791 1I437 
314• 8,443 9,287 9 ,725 12,152 9,321 
1· 11,933 14,584 15,678 17,544 12,792 
1 114• 9,494 11,393 11,768 15,916 11, 323 
1 112• 14,045 15,215 19,054 16,728 14,688 
2· 20,482 23,896 23,553 25,523 20,766 
2 112· 7,379 9,839 6,899 10,734 5,682 
3• 1,956 1,956 5,146 3,098 2,276 
4• 2,042 1,531 1,21 1,685 510 

----- ------ ------- -------I I I I 
TOTAL 76,817 89,005 I 94'1 ·:7 1105,171 I 78,795 I 

~===============~======--='========~--======'========~========~ 

The previous figures are the foreseen quantities 
according to plans. Construction Corporation estimates 
that because of lack of pipes and funds the portion 
supplied does not exceed 20~. 
Priority has been given so far to Galvanized iron 
(G.I> pipes, whose demand in the last few years is 
shown in the following table 3.3 

TABLE 3.3 

Construction Corporation De•and Cin length 11eter for Galvanized 
Iro" pipes 

f===============y========y========T========T========T========1 
I FISCAL YEAR 82/83 83/84 84/85 I 85/86 86/87 
I 0 inch llt •t •t I •t 11t 
·--------------- ---- ·--- -------- --------·-------- --------
I 112• 7,625 7,320 8,763 I 8,094 8,207 
I 314• 33,550 35,075 39,592 I 44,270 44,:l25 
I 1. 39,650 42,700 40,821 I 45,597 48,016 
I 1 114• 18,300 21'350 21,010 • 25,208 34,355 
I 1 1/2" 30,500 33,550 30,972 I 34, 08"1 40,04b 
I 2· 36,600 35,075 38,956 I 36,316 43,922 
I 2 112• 9,150 50,675 10,168 i 10,574 11,663 
I 3• 8,~45 9, 150 11,193 I 9,915 8,894 
I 4• 7,625 9I150 9,722 I 7,896 7,332 
I 5• 1,830 2 1 135 2,250 I '~ ,059 2,483 
I I 

······=·--------~--------·····==·-~-------······=····--------
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Again these figures are the actual planned 
requirements while only an average of 40~ has been 
satisfieo. 
So far uPVC has been mainly used for internal plumbing 
systems. The design criteria for new schemes is 
changing towards the use of more and more HOPE and 
uPVC for distribution, while the mains are still 
specified to be made of galvanized iron. 

- Environmental Sanitatio~ Division 

The major application of uPVC pipes is for water 
distribution from tanks, rainwater reservoirs etc. to 
community buildings like schools, hospitals etc. In 
the Last four fiscal years 19&2/83 through 1985/86 
inclusive, there has been an average yearly 
consumption of 40,000 meters uPVC pipes with diameters 
ranging from 3/4• to 2• and ~ total weight of 
approximately 20 tons. 

- Rural water and Sanitation Division 

RWSD consumption of uPVC pipes has been quite limited 
and has been mainly used as tube well casing with 2,3 
and 4• oiameters. HOPE pipes are preferred for water 
distribution. uPVC pipes used in the last five years, 
throughout 1985/66, are the following: 

TABLE 3.4 

use of uPVC pipes by RWSO 
Weight (Kg) 

<1982/1983 to 1986/1987) 

r==~==========T==============• 
uPVC 

OIA"ETER 1982-1983 Kg 

------------- --------------
2· 13,760 

3• 37,982 

4• 58,051 

s• <•> 

TOTRL 109,813 

- <•> only black steel is used 
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- Trade Corporation 

The lrade Corporation satisfies the demand for plastic 
pipes from the Construction and Electrical stores 
located in various towns ~ll over the Country. 
Presently the uPVC water pipes are produced by the 
Number 2, Plastic Factory. 

The detail ~f sales in the last three years is shown 
in the table hereafter: 

TABLE 3.5 

Trade Corporation uPVC pipes sales Cin •eters length) 

f===============T==============T==============T===============~ 
I FISCAL YEAR I I I I 
I I 19&31&4 I 19&4185 19851&6 

O inch I •t I •t •t 

~~~~~-----· •-----------~ 
1/2 • 15,250 13,725 24,961 

314 • 6"',oso 59, .. 75 6&,277 

1 • 48,037 31,6"'4 32,798 

1 1/4 • 9 ,1""5 10,980 9,955 

1 112 • 2,2&5 ""1I175 6,066 

2 • 9'150 18,300 10,079 

TOTAL 147,917 175,299 152,136 

~===============A==============~==============A===============~ 
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TABLE 3.6 

Trade Cnrp~ration uPVC pioes Cin veight) sales 

f===============y===========:==y=========--===y===============i 

I 
I 
I 
I 

FISCAL YEAR I 

0 inch 

1/2 • 

3/4 • 

1 • 

1 1 / 'i • 

1 1/2 • 

2 • 

TOTAL 

1983184 I 1984/85 
Weighttkg I Seight/kg 

---------· 
3,261 2,935 

17,730 16,463 

28,882 13,756 

5,693 6,835 

1,75~ 3,160 

10,241 20,482 

--I 
59,561 I 63,631 

I 

1985/86 
Weight/kg 

5,338 

18,900 

14,257 

6,198 

4,656 

11,280 

60,629 

~===============~========~=====~==============~=========~:====~ 

The Trade Corporation claims that sale~ are at teast 
20 times lower than the actual demand which cannot be 
satisfied for lack of production. PVC pipes are 
generally u~ed by customers to assYre the connection 
from the water mains to the house ano for internal 
plumbing/distr:bution. 

The Trade Corporation sales datu show another 
additional G00,000 mt/year of galvanized iron with 
diameters ranging from 1/2 • to 2 •, out of which 
approximately 30~ are used for water supply. This 
quantity is equivalent to approximately 512,000 Kg of 
uPVC pipes <considering an average of 0,420 Kg/mt> 
whereas the later may advantageousiy replace G.l. 
being lighter and three times Less expensive. 

- Irrigation Oeoartment 

1.0. uses uPVC pipes for both tube-well casings and 
screens (4,6 and e• dianeter> and for water 
distribution, mainly in the underground water 
irrigation schemes, the first of which is due to 
stal't-up in 1988 and ttie second is in pl.ann1ng stage. 

The scheme will use an averaoe of 25,000 Kg/year uPVC 
pipes for tube well casings and screens plus piping 
for distribution. 
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3.1.2.2 H.O.P.E. pipes 

HOPE pipes are used for both rural and urban water 
supply. Their use is increasing due to the advantages 
HOPE pipes offer due to the fewer joints needed or when 
supply can to be made in long coils. 

HOPE pipes are imported by donor agencies, mainly, 
UNICEF, the agency whose projects better underlir.e the 
HOPE advantages. The following table 3.7 shows the 
imports of HOPE pipes by UNICEF. 

·. 
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i~ 
i~l 

Imports of HOPE pipes by UNICEf 

r====~=====~=================i====••===••=•••=••v•~==••••=••••••••1••••••••••••••••1•••••••••••••••• 
t I 1981 I 1982 I 1983 I 1984 I 
I DESCRIPTION I I I IMT= metric t~n•I 

I S~ECIFICATION '------------------•~----------------•----------------'---------------' I Diam•ters I Qty I Qty I Qty I Qty I Qty I Qty I Qty I Qty I 
I Pipes l<Meter> I <MT> I <Meter>! ~MT> I <Meter>! <MT> l<Mater>I <MT> I 

'----------------------------'--------'----·-----'--------'--------'--------'----··--'-------'-------' I I I I I 
32 mm <classIV> I I I I 

ISI 4984/72 I 5000 I 1.0 I - I 
SO mm ( c loss V > 

ISI 4984/72 I 5000 3.3 
90 mm <6kg/cm2> DIN8074/751 700(1 9.7 
90 mm (101c.g/cm2> .. I 1500 3.2 

110 mm < 61c.g/cm2 > .. I 2360 4.9 
110 mm (101c.g/cm2> .. I 185(1 5.8 
140 mm < 61c.g/cm2 > " I 2835 9.5 
140 mm <101c.g/cm2) .. I 5655 28.9 

20 mm (61c.g/cm2> ISI4984/721 - - I - I - I 5(1(10 
20 mm (101c.g/cm2) " I 8500 1.0 
32 mm <6kg/cm2> " I 20600 4.1 I - I - I 116100 
SO mm < 61c.g/cm2 > .. I 1600 (I. 7 I - I - I 51:11)01) 
63 mm < 61c.g/cm2 > .. I 50(1 0.3 I - I - I 25000 
63 mm (10kg/cm2> II I 400 0.4 

·-------- ---------1--------1--------1--------
I I I I 

TOTALS <TONS> I 72.8 I I - I 
I I I I 

5.e 
22.8 
22.0 
17.2 

67.S 

12(1(11:1 
425 

70(> 

13(1(10 
2900(1 

16.7 
0.9 

2.2 

2.5 
12.9 

35.2 

•============================!====·====·==··=···'··=············=·!··········=·····!··=···=·=··=···· 
SOURCE : UNICEF 

") 
.!:'.· 
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In 1So6 UNICEF requirements for HOPE pipes have been 
evaluated to be in the range of 100 km of pipes 
corresponding to nearly ao -100 tons. Future annual 
need is assumed to remain at the same level (and this 
figure is considered conservative by UNICEF>. 

Other· major donors are AOAB, the Australian Development 
Assistance Bureau, Netnerlands, Japan and the Asian 
Development Bank. 

No official statistics have been collected on the use 
of HOPE by other donors/lending agencies. Taking into 
consideration that at present several schemes are 
underway to provide water supply to nearly 1.9 Million 
inhabitants <see following table 3.&> the demand 
should be quite relevant. More accurate forecast 
estimations are given in the following paragraphs. 
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TABLE 3.8 

Water supply projects .:Just completed or underway using HOPE 
pipes 

f=====================y==========y=================y==========i 
I DESCRIPTION YEARS I POPlLATIONS I DONOR I 
I I SERVED I LENDER I 
I I l ____ I 

I 

Gravity flow systems 
in hilly areas of 
Chin, Shan, Karen 
and l'lon 

Dry zone 
( 350 x 2'tO Km1 

l'landalay Water 
Supply 

Taung Zin Piped 
Water Supply Scheme 
<66-mile surface> 

Nine towns 

Pyinmana 
Yamethin 
Pyawbwe 
Thazi 
Shwebo 
Monywa 
Pakkoku 
Yenangyaung 
Taungdwingyi 

I 

I 
1982-1986 

Start 
1986 

85/86/87 

ttarch 87 . 
untreated 
water 
ttarch 88 
treated 
water 

35 Villages 
< 30, '>00 inhabit. 
approx.> 

50 Villages 
< SO, 000 inhabit. 
approx> 

619,537 ( 1990) 

130, 911+ ( 1990) 
< 103 Villages > 

Comple- 553,012 (1990) 
tion 1988 

63,088 
28,853 
l+0,056 
22,925 
6Lt,006 

120,572 
85,688 
81+,972 
'+2,852 

UNICEF 

AOAB & 
UNICEF 

ADB 

I ADAS 

I 

.JAPAN 

l=====================!==========!=================!==========~ 
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TABLE 3.8 (Cont.> 

f ===--===============y========--=:r========--==-~-====r==========~ 

I 

DESCRIPTION 

Seven Scheaes 

"yotha 
Yvathit 
Shvedathazi 
Patosan 
"agylsaute 
Nabe•yint 
"yaing 

Rural •at er 
Supply, Mort •est 
of Pegu Division 

Five Towns 

"eiktila 
"oulaein 
Pagan 
Sandoway 
Taungggyi 

I YEARS 
I 
I 
I 
I 1986 
I 
I 
I 
I 
I 

Started 
1986 

1986: 
tenders 
invited 

POPULATIONS 
SERVED 

37,476 (1990) 

11,678 
4,069 
6,830 
2,260 
3,728 
5,772 
3,139 

Unknown 
530 nev wells, 
320 rehabilitated 

493,607 

107,989 
253,749 

5,359 
15,842 

110,668 

(1990) 

I DONOR I 
I LENDER I 
I I 
I I 
INetherlandl 
I I 
I I 
I l 
l I 
I I 
I I 
I 
I 
I 
•- Geraany 

ADB with 
UNOP 

•=====================~==========~================~==========! 

3.1.2.3 Latrine pan~ 

Latrine pans are i~~talled by the Environmental and 
Sanitation Division 01 the Ministry of Health as a part 
of an intensive sanitation program financed by UNICEF. 

Latrine pans are made of Polyethylene and are purcnasea 
from Malaysia through international tehder. • 
Each pan is supplied complete with 1 meter long 3• 
diameter plastic pipe :now Polyethylene but could be 
uPVC> The purcnase price is 10.7 Malaysian Ringit 
(approximately ~.2 US Dollar FOB port>. In the last 
four years 530,000 latrines have been installed and 
650,000 new installations are planned for the next four 
years. 
In Rural areas, population coverage was 17\ in 1980/&1 
and grew to 26\ i~ 1985186. 
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3.1.3 Forecast deaand for plastic pipes and latrine pans 

The forecast aemana for plastic pipes and appliances 
have been separately estimated for each of the following 
end applications: 

- rural water supply ll.D.W.5.5.D. program> 
- urban water supply ll.D.W.5.5.D. program> . . 
- private housing and institutional water supply 

progra11; 
- sanitation program 
- irrigation sche11es 

3.1.3.1 Rural water supply needs 

In the rural areas various types 
implemented at different levels. 
level is to provide a tank or 
village (average population 500 -
potable water available. 

of schemes are being 
The priority target 

stand pipe in each 
1,000> making clean, 

A second level will be to increase the number of 
collection points in each village in ordPr to reduce 
the distances over which water aust be carried. 

Rt third Level piped water is to be provided to each 
permanent dwelling within the village. 

The i11ple11entation of the second Level is very li11ited 
lless than 5~> while the implementation of the projects 
for the third Level should be planned only for next 
decade and beyond. Forecast de11and in terms of plastic 
pipes are describe~ in the following paragraphs 
according to the area configuration. 

3.1.3.1.1 Hilly areas 

Hilly areas are mainly located in Kachin, Kayah, 
Karen, Chin, Mon, Raknine and Shan States. 
The most common water supply system in these areas is 
the •Gravity flow System•. 

Each system serves a number of villages for a total 
of 2 - 3,000 inhabitants l1>. Each system consists of 
a deep tube well and an average of 12 Km of network. 

HOPE pipes are mostly used 
classes and in the si~e range 

in the NP6 
up to 90 mm. 

and NP10 

NOTES: (1) UNICEF - RWSO gives a smaller figure of 1,000 
inhabitants for each scheme. The UNICEF f 1gure has 
been taken into consideration because more 
conservative. 
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The population living in the Hilly areas reache~ 

approximately 8 million. •h1le the IOWSS program 
target is to provide all of them with drinkable 
water, it is estiaated that only so~ of them, 
corresponding to 4 million, will be reached, the 
others being spread in areas hard to reach and/or 
with very low density. 

Thereiore IDWSSO prograa 1n Hilly areas should 
consist in 1,300 gravity water supply systems or 
1,300 deep wells and 15,600 k• of pipes in order to 
serve the 4 •illion inhabitants. 

In order to translate the above forecast in weight we 
aade the following assuaptions: 

. each scheme serves 3,000 inhabitants 

. the scheae consists of one deep well and 12 Km of 
pipes 

. the deep well is 60 • deep and uses 2• NP10 uPVC 
casing and 4• uPVC NP10 . 
a weight of 2.48 Kg per meter length of casing has 
been considered . 

. the average size of pipes in the scheme corresponds 
to the 40 mm HOPE pipe in the NP& and NP10 classes. 
Their weight being respectively 0,283 and 0,434 
kglm ve may consider 0,358 kg/mas average weight. 

The IPOWSSO aemana for the 13 
(1987-1990) becomes as follows: 

year program 

. for deep well 1,300 x 60 
14.& uPVC tons/year; 

. for the net-work 1,300 
5,590 tons equivalent to 

mt x 2.48 kg/m 193 tons or 

x 12,000 m x 0,358 kg/m 
430 HOPE tons/year. 

3.1.3.1.2 Dry Zone 

NOTE 
( 1 ) 
l2> 

This large area 1s Located in Center Burma, including 
parts of Mandalay, Sagaing and Magwe Divisions. 
Presently approximately 9.5 Million innabitants live 
in the rural Ory Zone. Rs already mentioned, only 29~ 
or 2.7 million are served with safe drinkable water 
(March 19&&> (1). 
RWSO target is to reach a coverage of 35~ of 
population (2) by 1990. 

Source: UNICEF, 19&6 
Source: RWSO, 1966 
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three sche•es may be configured for the water supply: 

R. Single village scheme: deep tube-well with powered 
pu•P for each village .. 

B. Gravity scheme: tube well with water supply by 
gravity pipe ducts to neighboring villages within 
S K• radius for a total of 1,000 1,500 
inhabitants and 12 km of pipes per sche•e. 

C. Pressure scheae: tube-well for a nuaber of 
villages, usually 3 to 4, with water supplied in 
pressure pipeducts. 
In this case, the population served by one well is 
estimated to be approximately 4,000 inhabitants 
for 20 k•s of pipeducts. 

In soae cases scheaes use water fro• a river, 
properly treated, and puaped to a nuaber of villages. 
Tube-wells are however preferred because treatment is 
rarely needed and engineering costs are lower. 
Fro• an economical stand point schemes which can 
provide water to •ore than one village lscheaes B and 
c; are preferred to the single village scheae <scheme 
A>. this is technically possible when the water 
flowing from the tube well exceeds 5,000 
gallons/hour. In future RWSD has the intention to 
standardize the gravity flow lscheme B> by mainly 
using HOPE for piping and uPVC for the tube-well 
casings lusually with diaaeters of 4• or Lower>. 

The following table 3.9 shows the RWSD target within 
the IOOWSSO program up to 1990 in tne dry zone. 
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TABLE 3.9 

f ---y -. i 
I DESCRIPTION I NUnBER IPOPULATION SERVED I 
I I IConservative Fig. I 
·-------------~-------------------·-------- ------------------· I Deep tube wells: I I 
I I I 
I . Sagain Division I 425 ~25,000 I 
I . nandalay Division I 425 425,000 I 
I . nagve Division I 350 350,000 I 
I I I 
I Gravity Flov syste•s: I I 
I I 
I . nagve Division I 

. Sagain Division 

Village Group piped Water 
Supply Syste•: 

• Sagaing Division 
. nandalay Division 
_ ftagve Division 

Population to be served by 
these sche•es 

Ory Area population already 
served (1986) 

Total Dry Area population by 
1990 

8 
7 

9 
9 

10 

8,000 
1.000 

36,000 
36,000 
40,000 

·------------------
• I 1,321,000 
I 
I 
I 2,100,000 • 
I======•=========== 
I 
I 4,021,000 
I 
I 

•=================================~========~==================~ 

Assuming a 2~ annual increase in tne population, by 1990 
tne population ir1 tn1s area snould reacn 11 million and 
snould e~ceed 13 Million 1n tne year 2000. 
From 1990 on still 7 million are to be served. Pipe 
demand may vary according to two extreme assumptions: 

Rll links are of gravity type (scheme B> 
7,000,000 : 1,500 • 4,666 systems x 12,000 m of each x 
0,358 kg/m corresponding to 20,045 tons over 10 years 
or 2,004 tons/year . 

. Rll links are of Pressure Type Cscneme C> 
7,000,000 : 4,000 • 1,750 systems x 20,000 x 0,358 • 
12,530 tons over ten years or 1,253 tons/year. 
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If all the 7,000,000 inhabitants are served, at the 
first target level, we may have an average of the two 
assumptions above that is 1,628 tons/year (HIGH VALUE}. 

The •LOW VALUE• has been calculated considering 
of the population will still be served by 
foreseeing a single tube well per village. (This 
requires no or very small amount of plastic 
Therefore the requirements fall to half, that 
tons. 

that 501. 
systems 

system 
pipe>. 

is 814 

In the second level, the target is to increase the 
number of collection points in each viliage. Although 
the need may vary from village to village, as a first 
approximation we have assumed 0.32 kg of plastic pipes 
per head. This figure has been taken based on the 
average existing in one known village <Zaungdavkan> in 
which the population of 763 inhabitants have been 
provided with eight valved stand pipes (1). 

To be conservative, and considering that in the 
2000, 30~ of the 13 Million population, will reach 
second level, we have an additional 13 Million x 
kg/person x 30~ = 1,250 tons over the 10 years or 
tons a year. 

year 
the 

0,32 
125 

uPVC pipes are used as casing in those tube wells having 
5• and 4• diameter and lover. It is hard to guess the 
right number of schemes which may vary from 1,750 in the 
Pressure (Scheme C> configuration to 4,666 in the 
gravity CScheme B> configuration. Again to be 
conservati~e ve have forecasted to drill 2000 tube wells 
over the 10 years, each having 250 feet average depth. 
The corresponding uPVC requirements are 597 tons over 
ten years or 59.7 tons a year. 

(1) Source: Ma~ket support Study for Plastic Appliances 
Extrusion Plant, by the R.W. King, April 198&. 
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3.1.3.1.3 Other Divisions of Rural Water Supply 

RWSO program 1n areas other than the dry zone and 
hilly states, is mainly concentrated in the rural 
parts of the Rangoon, Pegu and Irrawadoly Divisions. 
The RWSO program for 1987 - 1990 in these Divisions 
is as follows: 

TABLE 3.10 

t==================================v========y==================1 
I I NUftBER I I 
I DESCRIPTION IOF TUBE I I 
I IWELL/ IPOPULATION SERVED I 
I ISYSTEftS I I 
1---------------------------------1--------1------------------1 
I Deep tube vells: I I I 
I I I I 
I . Rangoon Division I 140 140,000 I 
I . Pegu Division I 770 770,000 I 
I . Irraveddy Division I 400 400,000 I 
I I I 

Shallow handpuap Tubewells I 

_ Rangoon Division 
• Pegu Division 
. Irrawaddy Division 

Rehabilitation of Deep Tubevells 

_ Rangoon Division 
. Pegu Division 
. Irraweddy Division 

Village group water supply 

. Rangoon Division 

. Pegu Division 

. Irrawaddy Division 

TOTAL POPULATION SERVED 

I 
I 750 
11,500 
1,500 

74 
1,236 

400 

4 
4 
4 

168,750 
337,500 
337,500 

74,000 
1,236,000 

400,000 

16,000 
16,000 
16,000 

3 ,911,500 

~=============~===============~===~========~==================• 
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Recording to the 1963 census, the rural population in 
the three above considered divisions was 8,572,000. 
By assuming an annua~ increase of 2~ it should reach 
nearly 9,800,000 by 1990 (1). R considerable part of 
the population in these areas is already supplied 
with safe water, therefore it is estimated that in 
the decade 1990 - 2000 only upgrading of the network 
will be needed with more stand pipes installed in 
each village and main buildings connected. 

To be on the conservative side it 
that 50~ of the rural population 
water access points within the 
purpose another 0.32 Kg/person 
needed for a total of 1,568 tons 
10 years or 156 tons/year. 

has been estimated 
will have several 

village. For this 
of HOFE pipes is 

HOPE pipes 11eeded in 

Additional wells will also be needed and PVC 
will be installed. 
It has been considered that 10 percent of the 
of tube wells foreseen yearly in the 
1567-1990 will be needed every year in the 
1991-2000. 

- 33 deep tube well with 
~· casing, 75 meter deep = 10 Tons 

- 93 shallow tube well with 
2· casing, 30 meter deep = 5 Tons 

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

casings 

number 
program 

decade 

15 Tons/year 

(1) Source: Baldo & C. Rssumptions. 

I 
I 
I 
I 
I 
I 
1 
I 
1 

1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

~~ct, 35 
CONSUl.TING ENGl'CEERS 

3.1.3.1.4 Forecast or total de•and for rural water supply. 

TABLE 3.11 - TEAR OE"ANO 1990 - 2000 (in quantity) 

f=================y=====================y=====================~ 
ALTERNATE ~ ALTERNATE B 

Hilly areas 
Dry area 1•level 
Dry area 2•level 
Other divisions 

uPVC Casings 

<High) <Low> 

430 Tons HOPE 430 Tons 
1,621 Tons HOPE 114 Tons 

125 Tons HOPE 125 Tons 
156 Tons HOPE 156 Tons 

----------- ----------
2,339 1,525 

89.5 Tons uPVC 69.5 Tons 

HOPE 
HOPE 
HOPE 
HOPE 

uPYC 

~=================~====================================~======j 

3.1.3.2 Urban •ater Supply 

Out of the 35,308,000 total population, 6,466,000 
inhabitants live in the urban areas. C1) 
Only a small portion of this urban population has easy 
access to safe water. The most recent estimate C2) 
shows that only 33~ of the urban population has 
available water at least at a walking distance of not 
more than 100 150 meters. The portion of the 
population having inner plumbing is even smaller and 
does not exceed 10 - 14~ of the urban population C2>. 
The target by the year 2000 is to bring all urb~n 
population to have direct access to one stand pipe at a 
walking distance. 
It is also planned CJ> that by 2000 2005, 
approximately 50~ of households will b~ connected to 
mains. 
The demand has Deen forecasted based or. the 
requirements resulting from the supply of 5 towns. 
Detailed design of these schemes h~ve now Deen 
completed and the figures may be considered quite 
representative if taken as average. 
The following table shows, for each town, the Length by 
diameter size of pipes to be installed. 

(1) Source: 1983 Census 
(2J Source: Urban Water Supply and SanitatiQn Division, Housing 

Dept. Ministry of Construction and General Rffair 
Dept. of Ministry of Home and Religious affairs. 

CJ) Source: Urban water supply and Sanitation Division, Housing 
Dept, Ministry of Construction. 



TMLE 3.12 - LOOrn CF INSTIUED PIPES BY SIL'E: DiltETER 
IN Tl£ DIFFERENT lflB~ 1,.¥\TEA 9..PPLY PRo.:€CT SOEl'ES 

I i · ====-- -==--=-= ==•t 
TCMS n' Itff\BITANTSI LEH3TH t 1, 000 liTS I FOO VARID.15 DiltETERS I nvn I I 
I I - -- -· I 9001 8001 750 0001 5001 4001 3501 3001 2501 2001 1501 1001 eo I &3 I so I 37 I 32 I 25 I 20 I 

I I I I I I I I I I ! I I I I I I I I 
ttindolay 532,000 11.3 I 8.21 - 10.91 - I 10 I - I 14 I 8.&13'+.2187.81 1361 0.1110.41 - I - I s~ 1295 1320 I 

I I I I I I I I I I I I I I I I I I I 
39,700 I - I - I - - I - 10.s I - I 3 I 1.31 3 I s.91 9.71 0.91 - I - I - I 3 I 12 I 45 I 

I I I I I I I I I I I I I I I I I I I 
eassein lltl+,000 I - I - I - - 10.451 - 11.191 3.&I o.215.461143512775136.71 3.51 3 I 5 I a.s120.s1110 I 

I I I I I I I I I I I I I ! I I I I I 
ttyingyon 77,000 I - I - I - - I - 10.451 - 10.1512.1s1 3.lliS.814.25139151 3 I 2 I 3.51 4.2110.11 52 I 

I I I I I I I I I I I I I I I I I I I 
Sa91in9 49,000 I - I - I - - I - 10.2211.5513.061 2.617.7818.13114.4!12.&I 2 I 3 I 4 I 7.11 9 I 36 I 

I I I I I I I I I I I I I I I I I I I 

t\Jdon 

"- ! ......... 
======================-=====-=r.=====-=----========-======= ---==== ---====-=-==-=' 
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Should above schemes be implemented in Wester~ 
or Rmerica, the criteria ~f choosing the pipe 
would oe as follows: 

37 

Europe 
material 

- diameters 300 mm and above: galvanized Iron/Cement 
etc. 

- diameters from 60 to 250 mm : PVC 
- diameters from 20 to 63 mm : HOPE and PVC Cw~ have 

considered 70\ ~acn for our calculations HOPE and JO\ 
uPVC for our calculation>. 

Assuming NP10 as the 
total weight of the 
water to the 675,000 
cllnsidered is: 

uPVC 
HOPE 

averag~ class of all pipes, the 
~lastic pipes needed to supply 
urban population of the 5 towns 

2,220 tens 
160 tons 

2,360 tons 

= 2.72 Kg/per capita (including 
house connection>. 

By the year 2000 it may be assumed that also in Burma 
the urban population will increase to become 30\ of the 
total instead of the present 24\. The trend was 
confirmed by various Burmeie bodies (Housing Dept., 
G.A.O.>. 
Assuming a 2\ annual increase, the population in the 
year 2000 will be 49.5 Million (from 3S.3 Million from 
1963 Census> out of which 14.6 Million will live in 
urban areas. 
Rs stated previously only 33\ of the present urban 
population is supplied w1th safe water at a walking 
distance that is 3 Million inhabitants approximately. 
Therefore according to plans SO\ of the remaining 12 
Million should have direct connections to the main (1), 
the other SO\ will be at walking distance. 

Tne corresponding pipe demand for single house 
cgnnections is 6,00U,000 x 2.72 Kg = 16,37.0 tons over a 
13 years period= 1,250 tons/year to be divided into: 

1,170 tons/year PVC 
60 tons/year HOPE 

l1) Source: From a Study of Sir Alexander Gibbs and partners 
for the Town of Sagain and estimates cf the House 
Department and Baldo & C. 
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The balance of 50~ of the urban p~pulation not yet 
supplied will still not have house connection by the 
year 2000. Still the goal remains to provide them with 
safe water at the maximum walking distance of 10: - 150 
mts. For this part of the population the per capita 
amount of plastic pipe considered is 1.82 Kg (2). 

Therefore an additional: 

6,000,000 x 1.a2 Kg = 10,920 tons 
tons/year to be splitted in: 

785 tons/year uPVC 
SS tons/year HOPE 

13 years = 840 

In addition internal plumbing should be considered for 
houses having a water connection. 

(2) Source: Rt Mandalay, a rough estimate of the quantity of 
plastic pipes per head of total population for 
house connection and plumbing was made from figures 
provided by the responsible engineers as 0.9 Kg. 
(Market Support Study for Plastic Appliances 
Extrusion by Mr. R.W. king, 1966). 

I 

1 

I 
] 
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The 6 Million urban inhabitants connected to mains at 
an average of 5 persons per household bring the total 
of such households to 1.2 Million. Each will have an 
average of 18 meters PVC pip~ l2>, with average weight 
0.435 Kg/mt that is 7.83 Kg/household for a total at 
9,396 tons PVC to be installed in 13 years or 722 
tons/years. 

The total yearly needs for water supply in urban areas 
in the period 1990 - 2000 is therefore estimated as 
follows: 

- For population directly connected 
to mains 

- For inner plumbing of above 
- For population at walking distance 

TOTAL ANNUAL NEED 

to be splitted into: 

2,677 tons/year uPVC 
135 tons /year HOPE 

1,250 tons/year 
1,722 tons/year 

840 tons/year 

2,812 tons/year 

(1) Source: Sir Alexander Gibbs and partners study on behalt of 
the House Department. 

(2) Source: House dept. and Baldo & C. estimates. 
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3.1.3.3 Private Sector and Institutional •ater Supply Progra• 

The Ministry of Trade retails to the public through the 
Construction and electrical stores. 

The present amount of PVC pipes sold through this 
channel is 60 tons/year Dut this volume could be 
considerably increased (1) if enough material is 
available. The lack of product soared the price on the 
black market at 3 to 5 times higher than the Trade 
Corporation selling prices. l1) 

To be conservative a forecasted sale of 150 tons/year 
PVC/HOPE pipes has been considered, also taking in 
consideration the fact that at least 50' of the 
consumption of G.l. pipes used for water distribution 
presently sold by the Trade Corporation could be 
replaced by PVC/HOPE pipes. 

G.l. pipes if replaced with plastic pipes correspond to 
an equivalent of 512 tons PVC/HOPE pipes. Considering 
that only 30' are used for water supply and that only a 
portion of 50' is replaced, the ~emand for G.l. pipes 
replacement is 77 tons/year. 

The 150 tons/year may be splitted into 70' HOPE and 30' 
PVC which is the distribution average of European 
consumption for small diameters, that is 105 tons HOPE 
and ~5 tons uPVC. 

- The Construction Corporation on its side estimates to 
have a need of 200,000 meters/year of water supply 
lines and internal plumbing for public buildings with 
diameters ranging from 112• ands•. 
These lines can use plastic pipes with a ratio 50' 
for HOPE pipes and 50' for uPVC. 

Rn average weight of 0.62 Kg/mt has been considered 
lthat is the average weight of the plastic pipes used 
or planned to be used by Construction Corporation in 
years 198~/85, 1985186 and 1986187. Forecast demand 
of the Construction Corporation is therefore 124 
Tons/year splitted into: 

62 tons/year HOPE 
62 tons/year PVC. 

l1) Source: Ministry of Trade, Trade Corporation 

I 

1 

I 
1 
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- The Environmental Sanitation Division is planning to 
use an average of 60,000 meters plastic pipe/year and 
18,000 meters galvanized iron. l1J 

At present only uPVC pipes are requested. Considering 
the applications of this Division we dee• however 
that since HOPE pipes production will be available 
the de•and will be splitted equally between HOPE and 
uPVC. 
Forecast demand of Environ•ental Sanitation Division 
is 38 Tons/year splitted into/ 

19 tons/year PVC 
19 tons/year HOPE 

In addition the Construction Corporation has a 
of approxi•ately 6,000 to 10,000 aeters/year of 
casings for deep wheel, average dia•eter 4•_ l2>. 
To be conservative the aaount needed would be: 

6,000 • . 3.98 Kg = 23.& tons 

need 
PVC 

(1) Source: Environ•ental Sanitation Division, Ministry of 
Health, conversation with Baldo & C. Team. 

C2> Source: Construction Corporation 
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3.1.3.4 Sanitation Progra• 

This program plans to install 650,000 Latrines in the 
next four years in houses and to equip 600 primary 
schools vith a latrines pans each. 
The total yearly consumption of Latrine pans up to 1990 
will therefore be 163,700 units. 

At that time the rural population covered by the 
sanitation program viLL be 37 - 3&~ of the total: 15.S 
Million approximately l1). The target is to reach a 
100~ coverage by the year 2000. By that year the rural 
population still to be provided with the sanitation 
program will be 18.& Million (2). Considering that the 
average household has 6 co•ponents and the number of 
households to be equipped with Latrine systems is 
slightly over 3.1 Million. The program being 
implemented over 10 years, an annual demand of 300,000 
Latrines is estimated. 

In addition, each Latrine pan is complete v1th a 1 mt 
Long pipe, 3• diameter, 3 mm thick, made in HOPE, LOPE 
or uPVC. The consumption is in the range of 120 
tons/year in the next four years, up to 1990. In the 
following ten years it will soar to approximately 220 
tons/year. 

3.1.3.S Irrigation Scheaes 

The use of plastic (mainly PVC) is related to the 
ground water irrigation schemes. 
The first will be completed in 198& and a second is 
under preparation. 
Decision on implementation of other projects vill be 
taken once the first scheme is in operation. 
~ssuming that the decision is positive we anticipate a 
forecast demand of 25 tons/year uPVC pipes and tube 
well casings. 

3.1.3.6 Total Demand Forecast 

The following table 3.13 summarizes the demand forecast 
for plastic pipes for the period 1990 - 2000. 

(1) Source: Environmental & Sanitation program, Ministry of 
Health, Conversation with Baldo & C. Team. 

<2> Source: Baldo & C. estimate. 
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TABLE 3.13 

Forecast De•and for Plastic Pipes 1990 - 2000 

F ---- -y------- ---y =9 

I I HOPE I PVC I 
I I <tons/year> I <tons/y~ar) I 
1-----------------------------1---------------1---------------1 
I I I I 
I Rural •ater Supply I 1,400 (1) I I 
I I or 90 I 

2,214 <2> I 

Urban •ater Supply 135 2,677 

Private Sector 105 45 

Public Buildings 62 16 

Environ•ental ' Sanitation 19 19 

Irrigation 25 

TOTAL 1,721 (1) 
or 2,942 

2,535 (2) 

•=============================~===========--===~==============~ 
I I 
I Total Plastic Pipes De•and: 4,663 tons/year Clov> I 
I 5,477 tons/year (high> I 
I I 
~=======================·================-====================~ 

{91) Note: (1) LOW projection - (2) High projection 

·. 
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Ways t:o satisfy present needs 

Three plastic processing factories are presently 
operating in Burma, the No. 1 and No. 2 located in 
Rangoon and the No. 3 located at Hmwabi. All three 
factories belong to the Ministry of No. 1 Industry 
through the Phar1DC1ceutical Industries Corporation. 

At present only the No. 2 factory is involved in pipe 
production <only PVC> with the following output: 

1980 81 202 tons 
1981 82 213 tons 
1982 83 188 tons 
1983 8'+ 177 tons 
198'+ 85 175 tons 
1985 86 105 tons 
1986 87 <planned> 85 tons 

The decrease in production is due to inefficiency of 
existing extruders which have been utilized for more 
than 25 years and due to the difficulty encountered 
in purchasing spare parts for those machines. 

Output of No. 2 factory is sold th=ough the Trade 
Corporation selling points and is not used by IDWSSD 
progra•s. Even operating at full capacity the factory 
could supply not more than 5% of the annual forecast 
needs of PVC pipes. 

Notes on the No. 2 Factory ore provided in Annexe 1. 
All plastic pipes needed for IDWSSD irrigation, 
sanitation and for other public schemes are imported 
either by the executing agencies or directly by the 
donors <UNICEF, etc.>. 

-1 
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3.2 PRODUCTION PROGRAn ANO SALES FORECAST 

3.2.1 

The market survey has shown that the forecast demand in 
the decade 1990 - 2000 will be in the range of 4,600 
5,400 tons plastic pipes per year if the IDWSSD program 
is attained. 

uPVC pipe de•and will be approximately 2,800 tons/year 
while HOPE pipe demand will be in the range 1,100 
2,500 tons/year. In addition a large number of latrine 
pans wilt be needed for the sanitation programs. 

Hini~try of N•. 1 Industry has decided to study the 
construction of a pilot unit for the production of 
plastic pipes and other appliances whose output will 
•ainly be used to test the plastic pipes for the various 
applications under the prevailing conditions in Burma. 

Therefore the scope of the project is not to satisfy 
100~ forecast demand of plastic pipes and other plastic 
appliances; it should be flexible and provide a wide 
range of appliances and pipes with different 
characteristics to match the major part of applications 
related to water supply and distribution. 

The following items have therefore been taken into 
consideration for production in the new demonstration 
unit: 

plastic pipes for water distribution 
- plastic casing for tube wells 
- PVC fittings and cement sealant for PVC pipes 
- latrine pans and related accessories 

Plastic pipes for water distribution 

Two kinds of materials have been considered for use by 
tne new demonstration unit for the production of plastic 
pipes, namely: 

- unpLast1cised polyvinyl Chloride LuPVC) 
- high density polyethylene lHOPE> 

Both are the m~st used plastic •aterials for 
production of pressure pipes for water addu=t1on. 
are already used for tne pipes produced tuPVC only) 
imported in Burma. 

the 
They 

ano 
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Plastics have coverea a leading share of the pressure 
pipe market especially in tne range of small diameters. 

The reasons for the above statement are found basically 
in the characteristics of plastic materials which offer 
many aavantages if compared to more traditional ones, 
namely: 

. Lighter weight: for the same length, diameter size and 
pressure class the plastic pipes are lighter. The 
aavantages are easier handling, savings in transport 
and lifting means, quicker installation and erection. 

Flexibility~ plastic pipe 
advantage when laying pipes 
beds or under yielaing or 
Here again we have 
reinforcements and casings 
needed . 

flexibility is of great 
in irregular routings or 

sinking earth conditions. 
savings in earthworks, 

for foundations otherwise 

. Low losses: The smoother inner surface of plastic 
pipes offers less resistance to flow and reduces 
losses. Also turbulence is relatively Lower with fewer 
incrustations due to precipitations along time . 

. Better resistance to overpressures ana water hammer 
Clue to the propagation of the phenomena and due to 
partial absorption by the elasticity of plastic 
material. Advantages are less accidents and less need 
to replace damaged parts . 

. Chemical stabiLity and corrosion proof: plastic 
materials have a great chemical stability and do not 
react with most f Luids including acids and salts 
pre~ent in the earth. The low electric resistiv ty do 
not allow corrosion or stray currents . 

. Longer cuts: plastic pipes are available in 6 m long 
cuts for rigid type while HOPE with diameter up to 125 
mm can be supplied in coils. The advantages are Less 
fittings, less couplings, quicker installation, Less 
Leakages and savings in maintenance costs. 

Plastic pipes also have critical factors which require 
attention 1n the design namely: 

Resistance to heat and to sun Light: plastics are 
sensitive to these two agents. uPVC should not exceed 
so•c average temperature and HOPE do not tolerate 80 -
1oo•t.Plastic pipe Lasts Longer if protected from heat 
and direct sun Light, both causing quicker aging and 
shorter Life span, and aerated mechani~al 
characteristics. 
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. Low s~ock resistance: uPVC in particular should be 
protected during transport and laying to avoid damage . 

. Ea~y deformation: plastic pipes offer low resistance 
to external pressure and are easily deformed under 
vertical forces. Care should be taken when filling and 
compacting trenches. 

The major application for pipes foreseen in Burma is in 
pressure ducts for water supply. 

Until few years ago this application was jeopardized by 
asbestos cement at least for size diameter above 110 ~m. 
At present and for sizes up to 14G 160 mm, and 
provided some care is taken in the design and 
installation, plastic pipes are widely used in pressure 
ducts. 

The trend nowadays goes towaras the use of uPVC pipes of 
sizes up to 250 mm diameter and more precisely up to 
315. 

For cold water distribution within houses uPVC threaded 
pipes, in the size range <in inches> from 112• to 2•, 
are normally used. 

However the trend is gradually changing, at least in 
Europe, towards the metric system, fro~ 20 mm to 63 mm 
outer diameter, with slick ends and cement sealed 
coup~1ngs. While pipe pressure classes are 10 and 16 
bars the fittings used for cold water distribution are 
available in one pressure class of 16 Bars while 

Taking into consideration above facts we propose the 
follo~1ng production program: 
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I HJIE PIPES 
I I 
I 8 I I I I 
I 0 I N.P. 6 I N.P. 10 I N.P. 16 N.P. 6 I N.P. 10 N.P. 16 I 0 I 
ICllt'ER I bars I bars I bars I I aJTER I 
ID!m. l ___ I I ______ l __ _. ___ IDIAtt. I 
I I ***I I I I I 
I • I BC '+.8 I BC 8 I BC 12.8 BC 3. 9 I BC 6.5 BC 10.'+ I • I 
I I tms I bars bars bars I bars bars I I 
I I I I I I 
I I HH I i I 
I I lB 1t lB 6 t.e10 lB 2. 5 I lB '+ lB 6 I I 
I I BMS BMS BMS BMS I BMS BMS I I 
l=I ===1====11=== ====1====11=1 
I 20 I 1.5 I 2.0 2.8 I 20 I •-•--- ___ .. ____ , __ _,, ________ ,_, 
I 25 I 1.9 I 2.3 3.5 : 25 I 

'--•---------•----·--------'-' I 32 I 2.1+ I 3.0 i+.5 I 32 I 

•-•---------•------------·-· I ltO I 2.0 3.o I 2.3 3.7 5.6 I ltO I •--•---------•--- ____ , ____ ,,_, 
I so I 2.1t 3.7 I 2.9 1t.6 6.9 I 50 I ,_, ___ , ---___ ,, ______ _. ____ , __ , 
I 63 I 3.0 i+.7 3.6 S.8 I 63 I ·-· ·-· I 90 I 2.7 1t.3 6.7 5.1 8.2 I 90 I 

•--' '--· I 110 I 3.2 5.3 8.2 I 110 I 
'-'---------___ , -----•---'-' I 125 I 3. 7 6.0 I I 125 I •-•--- _____________ _,, ___ , ____ ,,___. 
I 160 I 1t. 7 7. 7 I I l~ I •-•---___ _. ____ , ---___ , ____ ,,___. 
I 250 I 7 .3 I I 250 I 
I mr! !:::::::.:I 

tlJTES: • The wall thickness sha.n in above table correspaids to the llin~. 
l1any factors such as c .. tering, lcrtgituclina.!, wave effects, raw 
mtel'iol and blending characteristics, cperator ikill, e1Ct:ruder 
perfc:nc11Ce and accuracy, suggest to increase the real wall thickness 
by 10% as civerage. 

" tf> indiccites rminal pressure at 20'C 
"* BC equivalent: eur ... pressure clciss at ~·c 

ffff l.B equivalent: lJ'PER 8UU1A pressure clciss cit ltO'C I accordigly to DIN 
8002 IC uPVC and !MI 7611, British standal'C: not applicable> 

I 

I 
I 
I 
I 
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3.2.1.1 Pressure Class of Plas~ic Pipes 

This is fundamental in understandina the meaning of 
Pressure Class of tne plastic pipes relat~d to theJ.r 
wall thickness. rhe relution is given by the Mariette 
formula appl.I.cabLe to all types o.f pJ.p~s with thJ.ra 
wall~. regardless of the material thev are made at: 

PO 
s 

wnere 

S wall thickness in mm 
P Pressure class J.n kg/cm2 

0 Outer diameter in mm 
Maximum Dearing capacity in Kg/cm2 

The wall thickness 0£ the plastic pJ.pes J.S no~ 

negligible and as a result the distribution of the 
pressure along the wall canno~ be considered constant. 
The .Mariette formula is changed and at first 
approximation it has D~en simplified to 

p .. 0 
s 

2 ~ + p 

T1,e maximum bearing capac.:.. ty of 100 
ano 50 kg/cm~ respectiv~ly £or uPVC 
end HOPE are extrapolated values at 
20 ., C t~1.1peru tu re ana So years ..;. 1 fe 
span. The experJ.mento~ graph called 
Creep at consr.ant temf.H·~rature •. iso
therm> mav oe repr~':ir:m b:~d by a ii,;

poerbolic curb. 
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The assumption made (which is still to be verified 
the f~w next years) is that the plastic pipes may 
l~nger if submitted to Low pressure or be torn out 
shorter time if pressure or temperature are high. 

50 

in 
Last 
in a 

R pipe rated 10 Bars nominal pressure at 50 years and 
2o•c can stand only one hour at 42 Bars, 2o•c or at 17 
Bars, so•c. Rt so•c, 10 Bars, it can stand 1000 hours. 

Rs a result and to keep the life span at 50 years, the 
nominal pressure of the plastic pipes installed unoer 
hot environmental conditions should be aerated, or 
instead, their wall thickness increased. 

Let us suppose to have in Burma an HOPE plastic pipe 
submitted to the following conditions: pipe is not 
protected against sun heat, the duct is filled and is 
under 10 Bars pressure, water is not flowing. Very 
quickly the temperature of the pipe may reach 25/JO•c 
above the environmental temperature of 45•c. Rt these 
conditions, the pipe will stand only few years before 
being torn out. 

These conditions 
If a water duct 
protected from 
transport water 

are severe and likely hard to verify. 
was Laid down in Burma, it should be 
direct sun heat, and it wo~Ld surely 
which brings down the temperature. 

ln any case the temperature has been calculated for 
•derated• classes considering a temperature of 3o•c for 
Burma (compared with 2o•c for applications in Europe 
and Rmerica>. 

In the above table the BC values are the pressure 
classes that would replace the commonly used ones. 

In future the new demonstration unit, that will also be 
equipped with a test Laboratory, may modify these 
classes, and may produce and test p;pes with different 
wall thickness, to better fit Local requirements. 

3.2.1.2 Standards to be used 

( 1) 

(2) 

It is suggested that the 
Tr.is is also the will of 
C1) and the opinion of 
Baldo & C. Team. 

ISO standards be introduced. 
the Ministry of No. 1 Industry 
other consultants (2) and of 

Source: Market Support Study in Plastic Rppliances 
extrusion plant Dy Mr. R. IU. King, April 1966 

Source: Report on plastic testing laboratory for the 
plastic appliances extrusion demonstration unit, 
Mr .. Jan Brzeeinst.i, November 1966. 
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The trend 
standards 
standards. 

worldwide 
or to 

is in 
revise 

fact to 
accordingly 

adopt 
the 
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the ISO 
national 

The ISO standards for plastics in general <ISO/TC 61) 
and !or pipes and fittings <ISO/TC 138> are based on 
the continuous development reached by the members 
applying these standards. They overule on the national 
ones only once o mutual agreement is reached among 
them. 

Each year the range of subjects covered by ISO 
standards increases. 
However, these ISO standards ore not yet and will never 
be a complete package. They generally lag behind the 
national standards. It is, therefore necessary to 
consider in addition to ISO standards some national 
standards, to form a closed and complete system for 
practical use. 
Apparently, the most suitable for this purpose seem to 
be the British Standards <BS>. 

There are several reasons leading to this choice a~ong 
other national standards, namely: 

<a> In the past Burma adopted BS in the field of water 
supply systems, pipes, pipework, etc. 

( b) The U.K. is the country, where 
HOPE - pipes for water supply 
for decades and the British 
field is extremely wide. 

the use of uPVC and 
has been well-known 
experience in this 

Cc> Foreign agencies supplying pipes 
frequently follow BS standards. 

to Burma 

Therefore, this consultant recommends that this unit 
and its Plastic Testing Laboratory adopt the metric 
system of ISO standards for uPVC - and HOPE - pipes and 
fittings as the principal system of standards. These 
standards shall be completed whenever the need rises by 
the relevant BS standards <1>. In very few cases BS and 
ISO standards do not foresee the proper pipe diameter. 
To make more complete the commercial range offered by 
the plan standards DIN 8062 for PVC and DIN 8074 for 
HOPE are suggested. 

<1> The same recommendation has been also eKpressed by Mr. Jan 
Brzenzski in his November 1986 report. 
Baldo & C. Team fully endorses this statement. 
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3.2.1.3 Production capacity for plastic pipes 

The plastic pipe production will consist of 
extrusion lines: 

two 

- extrus1on Line for uPVC 
- extrusion Line for HOPE 

It has been stated previously that the a111 of this 
de~onstration unit is not to satisfy total demand of 
plasti~ pipe but to produce a wide range of plastic 
pipes for water transportation in order to test the 
market and, at the same time, to train a core of highly 
experienced production and testing engineers that will 
then De valuable at the time when a large scale plastic 
pipes extrusion industry will be established in Burma. 

This goal has been kept in mind while selecting the 
most appropriate production capabilities of the 
machinery. 

In fact this plant should have the following features: 

- flexible enough to produce a wide range of diameters 
and sizes so that the widest range of applications 
may be tested; 

- small but not too much because extruders which are 
too small (for instance 100 - 200 tons/year output> 
have different mechanical Limits and problems than a 
medium to small one such as the one selected (See 
note>. 

- similar enough to the extruders that may 
in future when the plastic pipe industry 
and large scale production will be 
fulfill all IDWSSD's goals. 

be purchased 
will develop 
required to 

This allows personnel to be well trained and prepared 
to face •phenomenology• typical of the operation of 
this type of equipment. 

uPVC EXTRUSION LINE 

R typical extruder that fulfills the requirements 
indicated above has a 90 mm screw diameter. 

Such extrusion line has at a linear speed of & to 10 
m/mm, a production capacity ranging from 100 Kg/h to 300 
Kg/h, varying with diameter and with wall thickness. 

NOTE: In fact th~ •power• that ca" be transmitted to the 
plastic material is proportional to the cubic of the 
diameter of the extruder screw core: small size extruder 
means small screw diameter and therefore Less 
productivity and, what is more important, less 
flexibility (limitation in the sizes of pipes etc.>; 
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Outputs for the different diameters are (Pressure class 
PN10). 
1/2 • diameter pipe (20 
3/4 • diameter pipe (25 
1• diameter pipe (32 
1 114• diameter pipe (40 
1 112• diameter-pipe (50 
2 • diameter pipe (63 
above 2• diameter pipes 

mm) 
mm> 
mm) 
mm> 
1111) 

mm> 

100 
127 
150 
177 
264 
300 
300 

Kg/h 
Kg/h 
Kg/h 
Kg/h 
Kg/h 
Kg/h 
Kg/h 

The output capacity of the extruder is therefore 
directly related to the production mix, as also shown in 
the graph of table 3.12 . 

It has been seen in the the market survey chapter that 
main uPVC applications are in the Large diameter range. 

This is also the trend in the international market where 
uPVC pipes with diameter above 2• (63 mm> account for 
80\ or more of the total production lin weight>. 

Another cross checking confirming above statement is 
possible: uPVC pipe forecast requirements from various 
departments for the year 1987-88 as reflected, in a 
tentative planning for IOWSSO program, (table 3.15), 
shows that pipes having a larger diameter than 2• (63 
mm> account for 77\ of the total, perfectly in 
accordance with the international average. 



Dwell nme - Output - Range 

150.0 j l i\ 1 .· : ... :_.,,. :·". 
12s.:> I \ ._ .. 

·. 
. .. .":- -~;. '. :_· .... 

so 100 200 300 400 500 
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I 

600 

Pipe Heads 

700 800 

Output kvlh 

V .. Ma1ena1 VOiume of pipe heads in ~g PVC 

next larger size pipe head is 10 be used for 
n1ghe' our puts than listed i,, the d1agrarr. 
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TABLE 3.15 

PVC PIPES REQUIREMENTS FROM VARIOUS DEPARTMENTS 
FOR THE VEAR 1987 - 1988 

11· i . 

I ~ ~s 

f======================~=i===============··························································· 
I DEPARTMENTS I I 
I I TOTAL TONNAGE I 

DESCRIPTION t=======i====•••v•=•=•••t•••••••t•••••••t•••••••t•••••••t PER VEAR I 
I CC I HD I ESD I RWSD I TC I GAO I IO I I 

------------------------'-------'-------'-------'-------·~------'-------'-------'-----------------' 
PVC PIPES .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. 
» » 

» .. 
.. .. 

1/2" 
3/4" 
l" 
1/4" 
l 1/2" 
2" 
2 1/2" 
3" 
4" 
5" 
6" 
7" 
8" 

I 
I 
I 
I 
I 
I 
I 
I 
I 
. 
I 

(I. l 
l. 3 
2.(1 
1.5 
3.3 
3.(1 
3.6 
2.6 
4.8 
-

4.8 

7.0 

34.(1 

5.(1 
10.0 
35.(1 
27.(1 
38.0 
45.0 

c:i. 7 
4.2 

10.S 
13.3 
17.7 
25.4 

15.1 

I 
160.0 I 85.9 

I 

192.5 

174.7 
314.4 

681.6 

4. 7 
11. 4 
23.6 
11. b 
5.5 

15.9 

72.7 

0.3 
0.4 
0.7 
o.a 
2.2 

4.4 

0.9 
1.7 
o.a 
6.6 

11.l 
19.2 

40.3 

I 
I 
I 

11. 7 
29.0 
72.6 
60.8 
77.0 

301.0 
3.6 

192.4 
319.2 

4.8 

7.0 

1079.9 ' I 
I 

'========================!=======!·==····'·······'·······'·······'·······'·······'·················· 

SOURCE Official demand 
departments. 

do to from various Gouvernamnt 
,. 

CJ1 
C..11 



56 

- working days have been assumed to be 240 
(1J 

days/year 

- working hours: uPV[ extrusion process is by 
definition a continuous process and it should always 
work on 3 shifts. 
working on one or two shifts aeans a considerable 
de~rease in productivity: at the end of shift the 
extruder heads must be disasseabled and thoroughly 
cleaned, at start up, tiae is spent to heat the 
extruoer before production is resuaed, the relevant 
scrap produced etc.>. 

Therefore it is definitely suggested for the uPVC 
extrusion line to operate on 3 shifts. 

For diameters Larger tnan 63 •m, out of the 24 
hours/day we have assumed only 21.S available 
hours/day, the balance is used for changes of the 
head. For dia•eters Lower than 63 ••· the available 
time is slightly higher to 22 hours/day.(2) 

- Theoretical annual output capacity. 

Assuming the ratio of pipes larger than 63 mm towards 
smaller ones to be 80~ to 20~ the deriving 
theoretical output capacity is as follows: 

(1) Source 
l2J Sourc~ 

- For diameters 63 mm or Larger: 300 kg/h . 21.S h 
240 days . 0.80 = 1,238 Tons. 

- For smaller diameters: 100 kg/h . 22 h . 240 days . 
0.20 = 105 Tons. 

Total theoretical output 1,343 tons. 

"inistry of N• 1 Industry 
Baldo & C. estimates from actual operating data in 
similar plants. 
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- Actual annual uPVC output 

R plant efficiency of 0.70 for maintenance, failures, 
black-outs etc. (1) brings the Actual Output to: 

Total actual uPVC output : 940 tons/year. 

HOPE EXTRUSION LINE 

Considerations are similar to the ones previously 
indicated for uPVC extruder. The extruder that better 
fits with the requirements has a single screw with 90 
•• didaeter. Theoretical outputs for the various 
diameters (pressure class PN10) are as follows:. 

diameter 20 •• at speed 15 mt/•in 
diameter 25 mm at speed 15 mt/min 
dia•eter 32 mm at speed 14 mt/min 
diameter larger than 32 •• 

108 Kg/h 
153 Kg/h 
235 Kg/h 
2SO Kg/h 

Application forecast uses SO\ of weight in pipes with 
32 mm or lover, the reaaining SO\ in larger ones (2). 
~herefore we have assumed that SO\ of the time the 
extruder will have an output of 2SO Kg/h and 60\ at 150 
Kg/hour. 

- Working days 

- Working hours: HOPE extrusion is more flexible than 
for PVC as far as •continuity• is concerned. In fact 
extruder can stop operation without the need of 
removing the ~ead and cleaning it. It could therefore 
operate on two shifts. Three shifts could be attained 
if needed. On a two shift basis we considered 14 
hours available production time to take into 
consideration the starting up operations, the changes 
of production etc. 

- Theoretical annual output capacity 

for pipes 40 mm or Larger 250 Kg/h x 14 h x 240 
days x O.S = 420 Tons; 
for pipes less than 40 mm 150 Kg/n x 14 h x 240 
days x 0.5 = 252 Tons. 

Total theoretical output : 672 Tons 

l1) Source: Baldo & C. estimates from actual productivity 
information from similar plants 1n Europe where 
average productivity is 75 - 60~. The lower value 
cons1~ered for Burma takes into account the more 
frequent cnanges of production (for various 
appL1cationsJ the Dlackouts, and is considered 
conservative. 

l2> Source: Baldo & C. evaluation 



3.2.1.4 

- Actual annual output capacity 

Consid?ring an efficiency of the plant of 0.70, then: 

Total actual HOPE output: 470 tons/year. 

The above stated outputs will be attained when the 
oeaonstration unit will be at full production. 

Guring the first years the personnel has to be trained, 
and several trials to be carried out. Considerable time 
has to be spent in experiments and in testing with the 
cooperation of inv~Lved IOWSSO executing agencies to 
get the production approved. 

Production capacity during first years: 

rherefore the actual output has been assu11ed to grow by 
step as follows L 1 J : 

First year: PVC SOT. of max output = 470 Tons 
HOPE 701. of max output = 32S Tons 

----------
799 Tons 

Second year: PVC 751. of max output = 705 Tons 
HOPE 901. of max output = 423 Tons 

----------
1,128 Tons 

Third year 
& following: PVC 100,: of max output = 940 Tons 

HOPE 1001. of 11ax output = 470 Tons 

----------
1,410 Tons 

l1> Source: Baldo & (. esti11ates. The difference between 
proauct1v1ty for PVC and HOPE is based on our 
experience in similar plants in Europe. 
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3.2.1.S Setling prices for plastic pipes 

- The present inte~national prices for pressure pipes 
made of uPVC is in the range of 1.30 - 1.38 us S/kg 
FOB port. 

- The Construction Corporation imports uPVC pipes for 
water at an average price of 1.40 US SI kg FOB port. 

- The Trade Corporation sells PVC pipes at an average 
of 2.34 S/kg. This price is however ~ultiplied by 
three or four on the black market due to lack of 
product. 

- Freight charges 
. fro• Europe to 

fro11 Korea to 
. fro11 Japan to 
. from Singapore 
. fro11 Thailand 

Rangoon 240 S/ton or /cu.11 
Rangoon 150-170 s or /cu.11 
Rangoon 120 - 140 or /cu.11 
to Rangoon ao S/ton or /cu.11 
to Rangoon 110 S/ton or /cu.11 
Average: 150 S/ton or /cu. 11 

For pipes applicable unit rates are fixed per cu.m. The 
average cost per ton may reach 3 to 4 times the above 
cost due to the low density voluee. 
Rssu11ing an average value of 150 S/cu.11 the unit charge 
per Kg is 150•3 = 450 S/ton = 0.45 US/S/kg. 

The cost per kg of a uPVC pipe, delivered CIF Rangoon, 
and customs cleared is the following: 

- average int. price 
- freight 

1.34 us S/kg 
0.45 us S/kg 

1.75 USS/kg 

Custom duty : 20~ 

on CIF price 0 .35 US SI kg 

2 .10 US SI kg 

International executing agencies 
directly and other appliances 
exempted. It is worth to mention 
Agencies, as already practiced 
countries, are generally ready to 
for Locally produced pipes (1). 

importing pipes 
are customs duty 
that international 
in several other 
pay up to 15~ more 

For calculation's sake we have fixed the selling price 
of uPVC pipes at 1.8 us S/kg, equivalent to 13.05 Kiats 
( 2) . 

(1) Source: Statement of UNICEF officials to Baldo & C. Team. 

l2> Source: Ratio 1 us s • 7.25 Kiats (Source: Ministry of No. 
1 Industry). 
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Rt this price level uPVC pipes, particularly large 

1 diameters ones, are extremely competitive against 
Galvanized Iron pipes. 

The price difference is quickly shown in the following 
comparison l 1) : 

Diameter G. I. PVC 
( . ) CK/mt> CK/11t) 

1/2 3.32 1.85 
3/4 4.7 2.08 
1 5.56 3.16 
1 1/4 8.30 3.85 
1 1/2 10.46 5.15 
2 13.20 8.01 

The present international average price for HOPE pipes 
is the range of 1.85 S/Kg FOB port delivered. 

UNICEF is importing HOPE pipes at an average price of 
1.82 S/kg FOB port Cbut prices are old>. 

- The transport cost is Lower than 
because HOPE pipes are usually, 
diameter pipe), shipped in coils . 

the cost for uPVC 
Cup to 110 mm 

In the case of HOPE to convert the freight charges 
per cu. 11 in unit rates per kg, it should be more 
than doubled, that is approx. 0.3 S/kg. 

The build up of cost for HOPE pipes in Burma will 
therefore be: 

international price 
- freight 

- customs duty 20\ 

1.85 us s /kg 
0.3 

2.15 
0.43 

2.58 

Executing agencies and donors do not pay customs duty 
but are ready to pay premium for locally produced pipes 
Cup to 15'T.>. 

For calculation's sake a price of 2.25 S/kg HOPE, 
equivalent to 16.31 K/kg has been fixed. This pric~ 
should presumably encourage the use of a material not 
yet well known in Burma, the advantages of which are 
quite int~resting. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(1) ~ource: data. provided by Construction Corporation. 
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3.2.1.6 Sates Revenues for plastic pipes 

PVC 
HOPE 

price 1.8 S/kg (13.05 k/kg) 
price 2.25 S/kg l16.31 K/kg> 

l 1) 
First year 429 tons PVC 772,000 s 

l2) 
329 tons HOPE 740,250 s 

-----------
total 1,512,250 s 

( 1 J 
Second year 655 tons PVC 1,179,000 s 

(2) 
423 tons HOPE 951,750 s 

-----------
total 2,130,750 s 

(1) 

Third year 
& following 881 tons PVC 1,585,800 s 

(2) 
470 tons HOPE 1,057,500 S 

total 2,643,300 s 

3.2.1.1 Distribution syste• and selling channels 

Rs far as Burma market is concerned, the following 
selling channels have been identified: 

- Agencies involved in IDWSSD and sanitation programs 
- Construction corporation for its construction program 
- Trade corporation for retail distribution 

Pipes are delivered 
organized by the buyer 
at the Pharmaceutical 
Industry Rgency with 
processing industry>. 

ex-works and transportation is 
or by the commercial department 
Corporation,lMinistrv of No. 1 
responsibility of the plastics 

l1) A part ot the pipe production will be used to produce PVC 
tube well casings and screens. 

l2) Only HOPE pressure pipes have been considered 
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3.2.2. Plastic casing for tube wells 

It has been seen that the trend is toward the use 
uPVC to produce casings and screens for tube wells 
replace heavier and more expensive galvanized iron. 

62 

of 
to 

The following table no. 3.16 shows the ~ost commonly 
used diameters for well casings and the equivalent type 
of pipe produced by the new demonstration unit as well 
as the relevant weight. 

TRBLE 3.16 

r=============T========--========================y=============~ 
I TUBE CRSING I PROPOSED PIPE SIZE ANO I WEIGHT I 
I SIZE I PRESSURE CLRSS I Kg/mt I 
I linches> I lmm> I I 

'-------------'---------------------------------'-------------' I 2 I 63 - Special, 7 mm thickness I 1.90 I 
I 4 I 110, PN16 I 3.96 I 
I 6 I 160, PN10 I 5.50 I 
I 6 I 250, PN6 I 6.42 I 
I 10 I I I 
I 12 I I I 
~~~===========~=============================:=:==~=============! 

3.2.2.1 Production program for plastic casings 

To calculate the production mix 
considerations have been made: 

the following 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

- The total amount of uPVC casings ~eeded every year 

1 for IOWSS programs is approximately 90 Tons for the 
period 1991-2000. 

Total amount of uPVC casings ~eeded every year for 
the irrigation programs is 25 Tons/year should the 
underground water schemes be duplicated in future. 

Total amount of uPVC casings for the Construction 
Corporation is in tne range ·or 24 tons/year. 

- The new demonstration unit can produce uPVE casings 
up to the equivalent of &• diameter. 

- The uPVC casings and screens tor tube 
produced from normal uPVC pipes by using 
threading and sleeving machines that 
foreseen for this demonstration unit. 

wells are 
socketing, 

have been 

- The range of application that can be covered by the 
well casings produced in the plant are estimated to 
be at least 85~ of the total Ctube wells with casing 
of 10 or 12 inch diameter are relatively few in 
number·. 

I 
I 
I 
I 
I 
I 
I 
I 
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- The installed equipment can easil'l satisfy 
required demand of casings. 

63 

the 

- !he new demonstratio~ unit has been sized to produce 
uPVC casings covering SO~ oi tn~ forecast annual 
demana ltaking into consideration that galvanize~ 
iron will still be used for several schemes>. 

The output will therefore be 59 Tons/year. 

The uPVC pipes produced can be simply stored and 
threaded and/or sleeved according to needs and 
according to specifications. 

The production of uPVC 
year or operation of 

casings will start the first 
the plant and will be the 

following. 
First year 

Second year 
Third year & 
following 

701. = 41.3 Tons 3~ to take 
account training of personnel, 
etc. = 40 Tons 
85~ = 50 Tons 

100~ = 59 Tons 

into 
scrap 

3.2.2.2 Selling price for uPVC Tube well casing 

The uPVC casings are 
following prices. 

presently imported at 

TRBLE 3.17 

the 

f=============y================y=========================~====~ 
I OIRMETER I PRICE FOB (1) f PRICE/Kg for equivalent FOB I 
I Cinches> I lS/mt> I sizes in mm I 
I I I ( s I Kg) I 
1-------------1----------------1------------------------------1 
I 4 I 4.8 I 1.21 I 
I I I I 
t s I 9.5 I 1.12 I 
I I I I 
I 8 I 14.3 I 1.63 I 
~===========,,=~================~=======================~======~ 

T~e price of the 4" cas:ng~ and sc~eens is not in 
~ith both the international market and the import 
of casings of other di~meters. We deem anyway 
the5e iig~res may be increased by approximat~ly 
Still the~ were taken for calculation purpo5es to 
on the conservative side. 

line 
pr ice 

that 
50\. 
stay 

C1J Source: Construction Corporation and UNICEF - Values have 
been increa5ed by 35\ to take into account present 
value of US Dollar. 
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3.2.2.3 

The CIF imported prices, customs cleared are: 

FOB Price 
freight 

1.70 S/Kg 
0.45 S/Kg 

Customs duty 20\ 2.15 S/Kg 
0.43 S/Kg 
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I 
I 
I 
I 

2.56 S/Kg I 
The executing agencies would not pay customs duty. They 
are prepared to pay a premium in favor of local I 
products as high as 15\ above the CIF value. 

Therefore an average price of 2.4 S/~g has been taken 
~nto consideration. I 
Qnnual Sales rr.venues for uPVC tube well casings I 
First year 40 Tons 2.4 S/Kg = 96,000 s 
Second year so Tons 2.4 S/Kg = 120,000 s 
Third and 
following year: 59 Tons 2 . lj S/Kg = 141,600 s 

3.2.3 Lat•· Pans and related accessories 

I 
I 

~ latrine set presently used in the widespread 
sa~itation program under execution by the Environmental I 
Sanitation Division of the Ministry of Health, consists 
of tsee enclosed drawing>: 

. 1 latrine pan made of HOPE, weight 730 grs 
1 elbow, HOPE 
1 meter long extruded pipe, 3• diameter, 3 mm wall 
thickness. 

3.2.3.1 Production program 

The Latrine pans dre proauced by injecti~n moulding 
Csee paragraph 6.2.1.3 for technology selection). In 
the next four years 650,000 new units will be installed 
(165,000 units per year> while the annual demand for 
the decade 1991 - 2000 is on the order of 300,000 
units/year. 

The mo•".d size and 
producr requires the 
mould1n9 machine. 

the weight of 
use of quite 

the item to be 
a large injection 

The machine time for the moulding of one pan is 60 
secondJ approximately. The latrine pan weights 750 g of 
HOPE inJ~ct1on grade, including feedheads. 

I 
I 

' 
1 
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To produce 150,000 latrine pans/year the machine has to 
work at least 2,500 hours/year. 
R factor of 0.90 has been taken into consideration on 
the ~asis of previous working experience in similar 
plants to consider mould changes, maintenance, 
defective production etc. Therefore the actual 
production hours devoted to the latrine pan production 
becomes 2,750. 
The first year's production program is foreseen as 
follows: 

First year 
Second year 
Third and 
following year: 

701. = 
901. = 

100\ = 

105,00u sets 
135,000 sets 

150,000 sets 

The 1 mt long pipe that is an integral 
latrine set could be extruded on the same 
from low density Polyethylene or from 
Polyethylene or elsewise it could be made 

part of the 
HOPE extruder 
High Density 
by uPVC. 

It is suggested that uPVC be used for the following 
reasons: 

- PVC and scrap PVC from pipe extrusion which cannot be 
used again for pressure pipes may be used for this 
ktnd of pipe with cost savings. 

- uPVC is suited for thi~ application, the 
limitation is that Large Quantities of boiling 
should not be poured into the latrine. 

only 
water 

- It can be extruded in the No. 2 ?lastic Far.tory where 
old but still suitable extrusion lin~s are available. 
The factory also belongs to the Pharmaceutical 
Corporation and cooperation can be smooth. 

The weight of 1 mt uPVC pipes, 80 mm CJ•) diameter an~ 
3 mm thick is 1.05 kg. 
The amount of pipes needed according to the production 
program is: 

First year 
Second year 
Third year and 
foll owing 

70 ,, 
90\ 

100\ 

105,000 meters 110 Tons 
135,000 meters 142 Tons 

iS0,000 meters 157 Tons. 

Elbows will be produced by injection moulding. Elbows 
may be different in shape depending on the application. 
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I 
They will De produced on the same injection moulding 
machine by using a tnree pattern mould. Fourty seconds I 
per shot have been considered and therefore a total of 
555 hours will be needed. This figure has been 
increased to 700 hours to take into consideration the 
relatively more difficu~t operations if compared to I 
those for pan moulding 

3.2.3.2 Selling price 

Th= sets now used are imported from Malaysia at 
prices of 10.7 ~alaysian Riuggit corresponding to 
US s. The present import cost is: 

Purchasing price FOB 4.18 us s 
Freight for pan 0.07 us s 
freight for pipe l1) 
and elbow 0.21 us s 

---------
4.46 us s 

• 

the 
4.16 

The program is sponsored by International agencies 
therefore no customs duty has to be paid. Considering 
also that the above mentioned financing agencies 
lmainly UNICEF> are ready to pay a premium of up to 15~ 
for local products the selling ex-works factory price 
can be set at between 4.5 and 5 US S/set. To be 
conservative a price of 4.5 US S/set is chosen. 

3.2.3.3 Revenues 

Revenues originated by Latrine pan sets sale are: 
First year 472,500 US s 
Second year 607,500 US s 
Third year 675,000 US s 

3.2.4 uPVC fittings 

Unlike HOPE, uPVC pipe networks need fittings produced 
by injection molding. 

On the other hand, the •new demonstration unit• should 
provide a •comprehensive pac~ag~· to the customer to 
better test th~ ~arket and to improve the chances of 
increasing the us~ of plastic materials among customers. 

The following types have 
Local production because 
used. 

been considered essential for 
they are the most commonly 

(1) Source Freight considered from Singapore. Elbow accounts 
for 1/4 of pipe 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TRBLE 3.16 

f=============================T==============T================1 
I TYPE OF FITTING I DIAMETER I WEIGHT I 
I I l mm> I C Kg> I 

'-----------------------------•-----~-------'----------------' I I I I 
I DOUBLE SOCKETED ELBOW I 20 I 0.016 I 
I • • • I 25 I o.032 I 
I TEES SOCKETED RT THREE ENDS I 25 I 0.044 I 
I • • • • I 32 I o.066 I 
'=============================~=========--====~================~ 

3.2.4'.1 

For all the aboYe pr~ssure class is NP 16 

These fittings can be produced by the same injection 
moulding machine used to produce latrine pans whose 
production capacity is not vet saturated. C1J 

The number of theoretical hours still available is 2,300 
h Considering that the productivity of the injection 
moulding machine on a four pattern mould las the on~ 

foreseen for the fittingsJ is about 25 sec~nds per shot, 
the maximum theoretical production in th~ 2,300 hours 
available would be 53.6 tons. R factor of 0.7 has been 
considered because the size of the pieces is smaller and 
there mav be more problems of maintenance, corrosion of 
moulds, higher viscosity of uPVC etc. 

Actual production becomes 37.5 tons. The demand for 
fittings of different shapes or in larger quantity will 
be satisfied with conventional fittings, until mould 
making will be possible and a new moulding machine 
purchased. 

Production progra• 

First year 60'\ 22·. 5 Tons 
Second year 80'1t 30 Tons 
Th1ra year and 
following 1001t 37.5 Tons 

l1) Latrine pan production 2750 hours + latrine fittings 700 h 
= 3,450 h out of 240 x 24 = 5,760 hours theoretical maximum 
working hours. 
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3.2.4.2 Selling price 

The international price of uPVC fittings of the size 
produced in the new demonstration unit is in the range 
of 2.7 S/kg. 
Its price in Burma would be: 

111port price FOB 
freight 

Comparison with 
difficult because 
galvanized i.·on 
average price of 
conservative. 

3.2.4.3 Revenues 

First year 
Second year 
Third year 

2.7 S/kg 
0.15 S/kg 

2.65 l/kg 

presently used fitting prices is 
11ost of the f itt~ngs used are made of 
that are much more expensive. Rn 

3 S/kg has been considered to be 

22.5 Tons 
30 Tons 
37.5 Tons 

3 S/kg = 67,500 S 
3 S/kg = 90,000 S 
3S/kg = 112,500 s 

3.2.5 Total revenues for the unit 

TRBLE - 3.19 

f==================T============T==============T==============t 
I PRODUCT/YEAR I I I 3rd 
I I 1st/year S I 2nd/year S I & following s 

•------------------•------------•--------------•--------------1 I I I 
I PIPE:.S I 1,512,250 SI 2,130,750 s I 2,643,·300 s 
I TUBE WELL CASING I 96,000 SI 120,000 S I 141,000 S 
I LATRINE PRNS I 462,500 SI 607,500 s I 675,000 s 
I PVC FITTINGS I 67,500 SI 90,000 S I 112,500 S 

I '------------'--------------•--------------
' I I I I TOTAL (S) I 2,148,250 SI 2,948,250 s I 3,571,800 s 
I I I I 
••=====•=•=======••~=••=•••=•=•=~=s========•===~=z============d 

-
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4. "RTERIALS ANO INPUTS 

4.1 QUALITATIVE SPECIFICATIONS OF FEEOSTOC~ RESINS ANO OTHER 
ru:nER IALS. 

4.1.1 PVC for pipe extrusion 

PVC suspension type, K value 65 - 70 used for pipes 
extrusion should have the following average properties: 

TRBLE - 4.1 

f===================T=========T=========:r========--============~ 
I PROPERTY I UNIT I VALUE I STRNDRRO USED I 

'-------------------•---------•---------•---------------------• I I I I 
K value I 65-70 I DIN 53726 I 

I I I 
Viscosity index lcu.cm/gr. 116 DIN 53726 ISO 174 

I 
Density, apparent lgr/cu.cm 0.56 DIN 5346& ISO 60 

Sulpnate ashes 

Volatile comp. 

Max granulometry 

Most frequent 
granulometry 

Chlorine content 

Vicat softening 
temp. 

J.Jm 

J.Jm 

.i_O • 1 DIN 53568,T215012708 

<0.3 DIN 53196 ISO 1269 

300 

100 

52 DIN 53474 ISO 1156 

62 DIN 53460 ISO 306 

•===================~=========~=========~=====================~ 
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~.1.2 High D~nsity Polv~thyl~n~ for ~xtrusion 

HOPe used for pipe extrusion should be HOPE in pellets 
extrusion grade, black, and have the following ma1or 
properties. 

TABLE - 4.2 

Tensile stress at 
yiela 

NI SQ .1111 OIN53455 ISO/R527 

Tensile Stress at 
breack 

Percentation elonga
tion at break 

Ball indentation 
haraness 

N/sq.11m 35 

>800 

N/sq.mm 37 

ICristallytes melting •c 127-131 
I Point 
I 

• 

• 
I 

O!N 53456E 

ILinear thermal ex- K -1 2.10 -4 DIN 52328 
lpans1on coef f1c1ent 
lbetween 20 & so•c 
I 
IThermal conductivitylKcal/m.h.grd 0.37 
lat 2o•c I 
I I 
I Volume res1st1vity I ..I\.. cm > 10•8 DIN 53462 
I I 
ISurface res1s.tance I ..f'- >10 ·~ 
I I 
ID1electr1c strength I KV/cm 800 
I I 

• 

• 

'I .. 

~====================~===========•A===••===~=========~========• 

• 
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I 
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4.1.3 High O~nsitv Polyethylene for injection aoulding 

It should be HOPE injection grade, white and nave 
characteristics equal or similar to the following ones: 

TABLE - 4.3 

f====================y=====----=====y========y==================1 
I PROPERTY I UNIT I VALUE I STANDARD USED 

•--------------------•-----------•--------•------------------IViscosity Number J 
I 
IAverage Holecular 
lweight 
I 
IHelt Flow lnaex 
I 
IHFI 19012 
I 
IHFl 19015 
I 
IMelting Range 
I 
I 
IDensity at 23•c 
llBulk factor> 
1--------------------
llensile Stress at 
I Yield 
I 
ITensile Stress at 
I Break 
I 
IPercentage Elongat. 
lat break 
I 
I 
IBall indentation 
I Hardness 
I 
IModulus of 
I elasticity 
I 
IShear Modulus 
l(Torsion pendulum 
I test> 

•--------------------
' IVicat Softening 
I Temperature 
I (VSTIR/50) 
I (VST/8/50) 
I 

To De continued 

cm3/g 

g/10 min 

g/10 min 

gtcm3 

360 I ISO/R 1191 
I 
I 

157,000 ISolution Viscosity 
I 
IISO/R 1133 
I 

0.1 IProcedure 4 

I 
0.45 IProcedure 5 

I I 
127-131 IPolarization 

microscope 

0.957** ISOiR1163 

------------·-------- ------------------
I K/mm2 

N/mm2 

ISO/R 527 

20 Speed D Test 

600 specimen acc. to 
figure 1 

N/mm2 43 ISO 2039 CH358/30) 

N/mm2 1200 ISO 176 

N/mm2 600 ISO/R537 Method Q 

"( 

"( 
124 

74 

ISO 306 
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TABLE - 4.3 {Cont.> 

f====================r====--=======T========y==================; 
I PROPERTY I UNIT I VALUE I STRNORRO USED I 
, ____________________ 1 ____________ 1 ________ , __________________ 1 
I I I 
IOeflection temp. ISO 75 
tunder Load ·c 44 nethod R 
I ·c 75 Method a 
I 
llhermal conductivity W/mK 0.42 
I 
ICoefficient of 
llhermal Expansion K-1 2x10-4 
I 
ISpecific Heat kJ/kgK 1.7 
1-------------------- ------------.-------- ------------------
IWater Absorption mg/4d I 2 150/R 62 
I I Test specimen, 
I I so x 5G x 3 mm 
I I 
IStress tracking I 
IResista~ce h I >1000 
1--------------------1------------1--------1------------------1 
IVolume Resistivity JL cm. I >10 1i IEC Publ.93 
I 
ISurface Resistance _/\._ >10"1 IEC Publ.93 
I 
IRelative Permittivi-
lty 50 Hz 2.5 IEC Publ. 250 
I 
IDissipation factor 
ISO Hz >5x10-4 IEC Publ. 250 
I 
IDielectric Strength kV/mm 70 IEC Publ. 243 
I 
llracking index KC >600 IEC Publ. 112 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•~ Density without ddd1t1on of carbon black 

• 
I 
I 
I 
I 
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~.1.~ PVC for injection .at.1ldinq 

PVC suspension type, K value SS - 60 

~.1.s Additives 

Additives are needed for PVC extrusion and moulding 
processes. By additives we mean stabilizers, pigment and 
.fillers. 

PVC polymers cannot be processed without stabilizers. 

During processing, they prevent damage due to oxidation 
and the HCl exhaled. During use they improve pipe 
standing to heat and light. 

For the production of uPVC pipes, 
stabilizer is suggested. It is easily 
different sources. 

one pack 
available 

lead 
from 

A typical composition of this kind of lead stabilizer 
includes: 

phr <parts per hundreds resins> 

Lead phosphite or 
phosphite sulfate 3-S 

Lead stereate up to 1.S 

UV absorber 0.2 - o.s 

The filler is usually calcium carbonate, finely 
groundored or chemically obtained. It prevents the 
formation of scale during the extrusion. 

Pigment is added to provide the required color to 
pipes. 

As far as the filler is concerned, the use of one pack 
lead stabilizer is suggested instead that :he mixing of 
the various ingredients above mentioned for the 
following main reasons: 

one pack lead stabilizers ore available easily on the 
international market and its price 1s only 5-7% higher 
than the purchase of the single ingredients; 

- purchasing storing and handling of a s1ng!e component 
<the one pack stab.> is easier than for several 
ingredients; 
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the mixing of the ingredients should toke place under 
severe safety control because of the use of lead that 
is extremely harmful for the operators <the main 
producers of one pock stabilizers have completely 
computer controlled automatic weighting and mixing 
systems to produce the stabilizer in granules and not 
under powder form, to decrease possible contamination 
during its use. 

In any case, if deemed necessary, the new demonstration 
unit con produce the stabilizer within the plant by 
using the following equipment: 

high accuracy scale 
containers 

- slow speed mixer, comple·.:ely dust proof 

The estimated investment is in the range of 15-20,000 
USS 

~.2 CONSll"IPTION COEFFICIENTS 

~.2.1 uPVC Pipes 

The weight per meter of uPVC pipe according to pressure 
class is provided in the following table 4.4 

• 
I 
I 
I 
I 
-I 

I 
I 
1 
I 
1 

l 
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TABLE 4.4 UPVC PRESSURE PIPE WITH CEMENT SEALED SOCKET - WEIGHT/METER 

150 
i 0 
G'I 

I~ 
l~a 

f======i============================w===m====~g==•===•a••===m•••••t•••••••••••••••••••••••••••••t 

I PN6 I PN10 I PN16 I 
OUTER l==========i========i=======•f =•••==n==•9•••=•==••9••=•••••f •••••••••••9••••••••9••••••••4 
DIAM. I THICKNESS I INNER I WEIGHT I THICKNESS INNER WEIGHT I THICtr~NESS I INNER I WEIGHT I 

mm I mn. I DIAM. i Kg/m I mm DIAM. Kg/m I mm I DIAM. I t<glm I 
------ ----------•-------- --------•---------- --------- --------•-----------•--------•--------• 2(1 I I 

25 I 1.6 21.8 0.190 I 1.9 I 21. 2 I 0.217 
32 I 1.6 28.8 0.267 I 2.4 I 27.2 I 0.343 
'•0 1.8 36.4 0.338 I 2.0 36.0 0.370 I 3.0 I 34. (I I 0.542 
so 1.8 46.4 0.428 I 2.4 45.2 o.549 I 3.7 I 42.6 I 0.820 
63 1.9 59.2 0.568 I 3. (I 57.0 0.865 I 4.7 I 53.6 I 1.3()5 
90 2.7 84.6 1.164 I 4.3 81.4 1. 758 I 6.7 I 76.6 I 2.641 

110 3.2 103.6 1.662 I S.3 99.4 2.6:37 I 8.2 I 93.6 I 3.980 
125 3.7 117.6 2.158 I 6.0 113.0 3.381.t •• 9.3 I 106.4 I 5.096 
160 4.7 150.6 3.455 I 7.7 144.6 5.500 I 11. 9 I 136.2 I 8.279 
250 7.3 235.4 8.422 I 11.9 226.2 13.335 I 

l======!==========-========!========'========·='========·!====····'···········'···········==···· 

"' • I:'. 
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The uPVC blend for extrusion has the following 
composition lamount needed to make 1 TON of mixtu~e>. 

- PVC suspension 
- One pack lead stabilizer 
- Pigment 
- Calcium carbonate 

950 kg 
26 kg 

2.6 Kg 
19 Kg 

To produce 1 ton of uPVC pipes the above quantities 
raw materials should be increased by 7\ due to cast 
in proauction. 
The composition becomes: 

- FVC suspension _1,021 kg 
- One pack lead stabilizer 30.1 kg 
- Pigment 3 Kg 
- Calcium carbonate 20.4 kg 

The 7\ cast off production is splitted as follows: 

2\ is thrown away as waste (from head cleaning etc>. 

of 
off 

5\ is scrap that can be used again for conduits or 
exhaust pipe and other non-pressure pipe 
applications. 

(1) Cata obtained from actual operation in similar plants. 
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Therefore the following quantity of 
needed to produce the uPVC pipes 
production program: 

raw materials 
foreseen by 

First Year 

Second vear: 

Third vear 
A. following: 

4.2.2 HOPE piDeA, 
. 

470 Tons PVC pipes require: 

480 Tons PVC K68 
14 15 Tons stabilizer 
1.41 Tons Pigm~nt 
9.59 Tons Calcium Carbonate 

705 Tons PVC pipes require: 

720 
21.22 
2.21 

14 .38 

960 
28.3 
2.83 

19.18 

Tons PVC K68 
Tons stabilizer 
Tons pigment 
Tons Calcium Carbonate 

lons PVC K6l: 
Tons Stcbili_zer 
Tons pigment 
Tons Calcium Carbonate 

76 

is 
the 

The weight per meter of HOPE pipes according to pressure 
class is provided in the following table 4.5 



TABLE lt.S 
HOPE PRESSURE PIPE - WEIGHT/METER 

s==========i========================i=========================i=============~============ 
I PN6 I PN10 I PN16 

OUT~R l======~====i============t============i============t===========~i============= 
DIAMETER I THICKNESS I WEIGHT I THICKNESS I WEIGHT I THICKNESS I WEIGHT 

I mm I Kg/m I mm I Kg/m I mm I Kg/m 

-----------·------------·------------·------------·------------·-------------• I I 

20 -- -- 1.9 c). 107 2.8 I (1.151 
I 

25 1.6 0.117 2.3 0.164 3.5 I (1.236 
I 

32 1.9 0.179 3.1) (1.273 4.5 I (1.388 
I 

40 2.3 \). 272 3.7 1).421 5.6 I (I. 604 

• 
50 2.9 0.428 4.o 0.654 6.9 I 0.932 

I 

63 3.~ 0.670 s.e 1. (14(1 8.7 I 1.480 

• 
90 5.1 1.357 8.2 2.102 12.4 I 3.016 

'==========~========================!============!============~============!============= 

- - .. - - - - - - - - - - - - - - -
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<i.2.3 

HOPE pellets being the raw material ana no additives 
being required, the production of 1 TON HOPE pipe 
requires the use of 1.02 Tons HOPE granules. 
The 2~ difference l1) is aue to scrap that cannot be 
grouna ana used again. Therefore the following quantity 
of raw material is needed to produce the HOPE pipes 
foreseen by the production program: 

First vear 

Secono vear 

Tnira vear & 
_following 

329 tons of HOPE pipes require: 

335.6 tons pellets 

423 tons of HOPE pipes r~ouire: 

431.5 tons pellets 

470 tons of HOPE pipes require: 

479.~ tons pellets 

Latrine pans an~ accessories 

Botn Latrine pan and elbow are injection molded. Tne 
material used in this case is HOPE pellets, injection 
grade. One Latrine pan set requires: 

- Latrine pan 
- elbow 

730 grs 
300 grs 

1,03C. grs 

Tne actual amount of pellets needed for tne production 
of eacn set is 1,040 considering 1~ as tnrown away 
waste. (1) 

Tnereforl!, tne following amount of ,; material is 
rieedea to proauce Latrine pans foreseen Dy tne 
proouction program: 

First year 105,000 sets = 109.2 tons HOPE pellets 
Secona year 135,000 sets = 140. 4 tons liDPE pellets 
Tn1ra year 150,000 'ets = 151.. tons HOPE pellets 

(1) Oata obtained from actual operation in Similar plants 
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4.2.4 PVC Fittings 

PVC fittings are produced by injection moulding; the 
preparation of 1 ton blend for PVC fitting production 
reQuires the following raw materials: 

PVC suspension 
One pack lead stabilizer 
Pigment 

95~.2 Kg 
42.9 Kg 

2.66 Kg 

Rn increase of 2~ for thrown away ~aste shoutd be 
consiaerea. 

Therefore the following amount dW material is needed 
to produce the PVC fittings fore~een by the production 
program: 

First vear 

Secona vear 

Third year 
and fol lowir1g: 

The production of 22.5 tons PVC fittings 
reQuires: 

21.9 tons PVC KSS 
0. 985 tons Stabilizer 
0.0.65 tons Pigment 

The production of 30 fittings reQuires: 

29.2 
1. 3 

0.067 

tons PVC K55 
tons Stab)lizer 
tons Pigment 

The production of 37.5 tons fittings 
reQuires: 

36.5 
1 .64 
0.11 

tons PVC KSS 
tons Stabilizer 
tons pigment 

4.2.5 Factorv Suoplies 

No significant factory supplies needed but LuDricant~, 
packing materials ana marking tap~s. ln addition 
chemicals for Laboratory are ~ee~ed. 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

[ffiftfu) ~ct 80 
CONSULTING ENGINEERS 

4.2.6 Total requireaents for raw •aterials 

TABLE - 4.6 

f=====================y============y=============y============~ 
I 1st OPER. 2nd OPER. 3rd OPER. 
I YEAR YEAR YEAR 
I (lonsJ (lonsJ (lonsJ 

--------------------- ------------ ------------- ------------
PVC suspension for 490 720 960 
extrusion KS& 

PVC suspension for 
injection K55 21.9 29.2 36.52 

One Lead pack 
stabilizer 15.13 22.52 29.94 

Calcium Carbonate 9.59 14.31} 19.16 

i-igment 1. 47 2.21 2.94 

HOPE extrusion gr a Cle 335.6 431.5 479.lt 

HOPE injection grade 109.2 140.4 156 

~============~========~=====~======~=============~============~ 
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~-3 SOURCE OF SUPPLY 

Raw materials ano other supplies 
several potential suppliers; some, 
tJP ~OW. 

can be available from 
Dut few, are listed 

tiOPE oellets 

- BXL British Cellophane Ltd. - Twickenham Mbox. - G.B. 
- Cabot Corporation, Bosten, Mass - U.S. 
- Sh~ll International Petroleum Co. Ltd - Lonoon SE1 7NR 

G.B. 
- Pennekamp+Huesker KG - 4426 vreoen - OE 
- Chemplex Co. - Rclling Meaoows, I11 - U.S. 
- Plast LaDor SR - 1630 Bulle - CH 
- Ondelwald-Chemie GMBH - 6901 Schon2u - DE 
- R & E Schmeing - Kirc~hundem - Wurdinghausen - CE 
- Deutsche Kapillar - Plastik GmDH & Co. - KG, 

3563 Oautphetal, OE 
- Dr. F. Diehl & Co. - 7758 Oaisenelorf, OE 
- Arco Chemical Co. Pittsburgh, PR, us 
- Egeplast, Werner Strumann GmbH & Co., 

4407 Emsoetten/W. DE 
- Solvay & Cie, 1050 Bruxelle5, BE 
- Monmouth Plastics Inc. Rsbury Park, NY 07712, U.S. 
- Enichem Polimeri, S.p.R., Milano IT 
- N.V. Erta, 8880 Tielt, BE 
- Wilson-FitJerfil International Evansville, 

IN 47732, US 
- Tenneco Chemicals Inc. Piscataway, NJ 06654 ilS 
- Fina SR In~ernationa~, Polymer Dept. 

1040 Brussels, BE 
- Soltex Polymer Corp. - Houston, TX 77027, us 
- Haka, Gossau SG, CH 
- Rllied Fibers & Plastics Corporation Morristown, 

NJ 07960 - US 
- Kem1jska Industr1a fancevo (,,HIP''> 

RO Petrohem1ja - 26000 Panc.evo - YU 
- Mitsui Petrochemical industries Ltd. Tokyo, JP 
- Gulf Oil Co. Hou~to~. TX 77001, US 
- Nissan ChemiLal lndustr1e~, Ltd. Tokyo, JP 
- Courtaulds Acetate Ltd. Spondon, DerDy, u.B 
- Hoechst Rf. - 6230 Fr~nkfurt/M.60, OE 
- Igoplast Faigle RG, 9434 RU, CH 
- Exxon Chemical Co.- Houston TX 77001, US 
- Chemapol, Prdg 10, CS 
- Ph1ll1ps, Petroleum r.hemical & Co. Overijse, BE 
- J.T. ~yerson & Son Inr. Chicago, IL 60606 - us 
- Rhbne-Poulenc Polymeres - Courbevo1e, FR 
- Oy Nokia RB - Helsinki, Lap1nlahC1enkatu, Fl 
- Mitsubishi Chemical lnelustr1es, Ltd. Tokyo, JP 
- Para1sten Kalkk1 Dy 21600 Parainen, FI 
- USl Chemicals - New York, NY 10016, us 
- Porva1r P.L.C. king's Lynn, GB 
- t"olypen.co G'."lbH - so Bergisch-Gladbach, OE 
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- Roehling Haren KG Haren/Ems 1, OE 
- BP Chemicals International Ltd. London SW1WOSU, GB 
- E.I. Ou Pont de Nemours & Co. Wilmington, OE 19696 US 
- Showa Denko K.K. Tokyo, JP 
- Soltex Polymer, Houston, TX 77027, us 
- LNP Corp. Malvern, PR 19355, US 
- The Nisseki Plastic Chemical Co. Ltd. Tokyo, JP 
- Sumitomo Chemical Co. Ltd. Tokyo, JP 
- Asahi Chemical Industry Co. Tokyo, JP 
- Rrco/Polymer, Inc. Philadelphia, PR, us 
- Est G. Convert, 01100 Oyonnax, FR 
- Polypenco GmbH 5070 Bergisch Gladbach, OE 
- Spiratex C~mp. Dearborn, Ml 48124, US 
- Rsho-Upo Oy, Nastola, FI 
- van Leer Plastics Inc., Woburn 01888, us 
- Winzen International Inc. Minneapolis, MN 55420 us 

PVC SUSPENSION 

- Rbu-plast GmbH, Rodental, DE 
- Rirex R.G. 5643 Sins, CH 
- La Celle-Saint Cloud, FR 
- RhOne-Poulenc-Films, La Cellophane Paris Cedex 08, FR 
- Ross & Roberts, Inc. Stradford, CT 06497, us 
- Oynamit Nobel RG - 5210 Troisdorf, OE 
- J.H. Benecke GmbH - 3000 Hannover 1, OE 
- Solvay & Cie, 1050 Bruxelles, BE 
- Oraka-Plast GmbH - 1000 Berlin 51, OE 
- Rntonios Orakopoulos 5.R. Rthen, Griechenlana 
- Shell International Petroleum Co. Ltd London SE17NR GB 
- Cryovac Div. W.R. Grace & Co. Duncan, SC 29334, us 
- ICI Lta. Welwyn Garden City, Herts. RL71HD, GB 
- VEB Eilenburg Chemie-Werk 7280 Eilenburg, DO 
- Rohm GmbH, 6100 Darmstadt, DE 
- TBR Industrial Products Ltd. Rochdale, Lanes., GB 
- Ourette-Kunststoff GmbH & Co. KG 5160 Duren, OE 
- Ernst Frolich GmD~ - 3360 Osterode am Hdrtz, OE 
- PCUK, 92400 CourDevoie, FR 
- Ethyl Corp. Polymer Div. Baton Range, LR 70808 us 
- Montedison S.p.R. 20121 Milano, IT 
- Everlight R/S, Skaevinge, DK 
- Alfred Scnwartz GmbH & Co. 5063 Overatn-unt~rescnbacn, 

DE. 
- Gurit-Worbla RG - 3063 Ittigen-Bern, CH 
- Mitsubishi Plas~ic Industries Ltd. - Tokyo, JP 
- Hoechst, RG - 6230 Frankfurt/M 60, DE 
- Jugovinil -56212 Kastel Sucurac, YU 
- Sonobat S.R., Battice, BE 
- Pantasole, Inc. Passaic, NJ07055, us 
- Union Carbide Corp. Danbury, CT 06817, US 
- Kurena Chemical Industry Co. Ltd., Tokyo, JP 
- Sondex RB, Malmo, SE 
- Kunststoffwerk Voerde, 5823 Ennepetal 14, OE 
- BRSF Rkt1engesellschaft 6700 Ludw1gshaf en, DE 
- L'niroyal lnc. , New York, NY 10020, US 
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- Tenneco Chemicals, Nixon, NJ, LlS 
- Nordchem S.P.R. 33035 Martignacco, Udine, IT 
- Klockner Pentaplast GmbH - 5~30 Montabaur, DE 
- Permali Gloucester ltd., Gloucester, GB 
- Herma~n Wenat 6500 Mainz 25, DE 
- Polva-Nederland NV 1600 RR Enkhuizen, NL 
- Enichem Polimeri S.p.R., Milano - IT 
- Rieoer & Son R/S Nostegaoen, Danemark 
- Rohrig & Co. Hannover 91, DE 
- [nem. Kombinat, Borzesti, RO 
- C.F. Roser GmbH, Stuttgart 30, OE 
- Great American Chemical Co. - Fitchburg MR01420 US 
- Karl Dickel & [o. 4100 Duisburg, DE 
- Rias a.s., Oslo 7, NO 
- UCB N.V. Division Sidac Films, Ghent 9000, BE 
- Symalit AG, 56CO Luzenburg 11 CH 
- Takiron Chemical Ltd., Osaka, JP 
- Tehalit Kunststoffwerk GmDH 6751 He~tersberg, OE 
- Tettovil SA, 3432 Lutzelf luh, CH 
- Rnovyl SA, Tronv1Lle en Barrois, FR 
- Oynamit Nobel, AG 5210 Troisdorf, OE 
- Asko-Upo Oy, Nastola, FI 
- CSM, Heerlen, NL 
- cnemische werke Huls AG 4370 Marl, OE 
- Griffine Har~chal, 75006 Paris, FR 
- Emil Keller AG 9220 Bischofszell/TG, CH 
- Wacker-Chemie GmbH 6000 Muncnen 22, OE 
- Plastic Coatings, Lld. Melourne, Rustralien 
- Gurit-Worbla RG 3063 lttigen-Bern, CH 
- Zell-Metall GmbH, 5710 Kaprun, RT 

Rfi_'1i t ives 

h une Lead pack stabilizers 

- ~kzo Chemie, Holland 
- Barlocner, West Germany 
- Chemson Geselscnaft fur Polymer Additive, w. Germany 
- American Cyanamid, USA 
- Haagen, Hollana 

• Pigments 

- Holland Color, Holland 
- Bayer, West Germany 
- MONTEOISON, Italy 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lOO:J[kfu) ~ct 84 
CONSUlTING ENGINEERS 

4.~ RAW ftATERIAL PRICES 

PVC susoens1on with ~ value 65-70 ~as to De importea. 

lne iollo-1n9 are the FOB import prices in us s pa1a 
tne past Dv tne Plastic Inaustry l1J. 

TABLE - 4.7 

i r. 

f==================T============================T=============' 
I YEAR I ftIN (Sj HAX (S) I AVERAGE (S} 

·------------------·----- ----------------------·-------------
' 1977-78 I 520 633 I 576 
I 1978-79 I 500 510 I s20 
I 1979-80 I 640 I 640 
I 1980-81 I 564 882 I 723 
I 1981-82 I 480 583 I 531 
I 1982-83 I 491 529 I s 10 
I 1983-84 I 480 I 480 
I 1984-85 I 564 619 I 591 
I 1985-86 I 577 I 577 
~==================~================T===========~=============~ 

Tne present international price l2) FOS North European 
port is 600 - 630 S/l~n to De increasea Dy 10\ Decause 
oi tne moderate order Lots. Tne ire1ght cnarge to CIF 
Rangoon is 240 S/ton. 

Lower freight charges may De 0Dta1ned if the supplier is 
in Asia. Experience snows however that European products 
are in several case5 competitive or, at Least at tne 
same Level oi prices as tne ones from South East ~sia or 
Far East l=lsia. 

l1J Sourre: Foreign Procurement Section: Pnarmaceutical. 
Inaustr1es Corporation. 

( 2 > Feoruary 1967 
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lt. lt. 2 

Therefore the following purchasing price has 
calculated for ONE TON of PVC. 

FOB price 693.0 s 
Freight CIF 21+0.0 s 
Import Duty <20%> 186.0 s 
( 1) Inland Transport 1+8.2 s (350 Kiats/Ton > 
<2> Handling <loading 

unloading> 2.7 s ( 20 Kiots/Ton > 
--------. 

1,170.0 s 

High Density Polvethylene. extrusion grade 

been 

There is no record of import of HOPE extrusion grade in 
Burma in the post. 

price of HOPE for pipe 
700 - 750 S/ton FOB to be 

toke into account the 

The present international 
extrusion is in the range of 
increased by 10% approx. to 
relatively low batch orders. 

Therefore the following purchase price hos 
calculated for one TON of HOPE, extrusion grade: 

FOB price 825.8 s 
Freight to CIF 21+0.0 s 
Import duty 213.0 s 
Inland Transport 1+8.2 s 
Handling <loading 
unloading> 2.7 $ 

--------
1,329.7 $ 

been 

lt.lt.3 High densitv Polyetbvlene. iniection grade 

TABLE - Lt.8 

r==================w============================w=====•=======~ 
I YEAR I l'IIN l'IAX I AVERAGE I 
1------------------1----------------------------1-------------1 
I 1980-81 I 1,01s 1,330 I 1,202 I 
I 1981-82 I 960 1,365 I 1,162 I 
I 1982-83 I 779 1,111 I 9lt5 I 
i 1983-Slt I 787 I 787 I 
I 198lt-85 I 826 901 I 863 I 
I 1985-86 I 653 I 653 I 
••========••=====~=a===~===•=•=•=••a===••••••==a!m==••••=~==m=I 

<l> Source: Huusehold Products Division, Phormac•utical 
Industries Corporation. Inland transport figure is 
inclusive of clearance fee, port charges etc. 

<2> Plastic factory n. 2 

I 
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Present international price is in the range of 600 - 650 
US S FOB to be increased by 10%. The following 
purchasing price has been calculated for ONE TON of HOPE 
injection grade. 

FOB price 
Freight to CIF 
Import duty 
Inland transport 
Handling <loading 
& unloading> 

715.0 s 
21+0.0 $ 
191.0 $ 

1+8.2 s 
2.7 s 

1,196.9 s 

~-~-~ Additives and otber supplies 

The following prices per Ton have been calculated on the 
basis of present international prices. 

- One pack lead stabilizer 

FOB price 2,700.0 s 
Freight to CIF 21+0.0 s 
Custom duty 588.0 $ 
Freight to factory 1+8.2 s 
Handling 2.7 $ 

3,579.0 S/TON 

- Pigment 

FOB price 1,900.0 s 
Freight to CIF 21+0.0 $ 
Custom duty 1+28.0 $ 
Freight to .factory 1+8.2 s 
Handling 2.7 s 

--------
2,619.0 $/TON 

- Calcium Carbonate 

FOB price 60.0 $ 
Freight to CIF 240.0 $ 
Custom duty 60.0 $ 
Freight to .factory 48.2 $ 
Handling 2.7 $ --------

'+11.0 $/TON ( 1 ) 

<1> the .freight is very high £or a relatively low value 
additive. Other sources other than Europe can be .found and, 
if nearer, the high charges will decrease with consequent 
slight decrease of the production co~t~. Calcium Carbonate 
must b~ .finely grinded, max conr.entration is Gauss curve 
between 10 and 15 microns. 
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PVC pipes ior latrine sets 

These pipes can be produced in Factory N° 2 by using 
the PVC cast off by the new demonstration unit. 
The Pharmaceutical Corporation controls all plastic 
factories and envisages, to transfer most of the 
production equipment from N° 2 plastic factory to the 
same site where the new demonstration unit will be 
located. 

N° 2 Factory has two PVC extrusion lines 
suitable for the production of the pipe in 
eventually adding a third working shift. 

perfectly 
headline, 

Latrine pipes ha~e 80 mm.diameter, 3 mm wall thickness 
and are cut in 1 m length. Their weight is 1.os Kg/mt. 

Plastic Factory N° 2 selling price for pressure pipes 
is in the range of 1.5 S/Kg. <1> 

The quantity of scrap re-used after grinding to 
produce these pipes is as follows: 

First.year 
Second year 
Third year 

23 tons out of 110 tons required 
34 tons out of 141 tons required 
46 tons out of 157 tens required 

Considering the above ratios the purchase price <or 
transfer pr.ce> from Factory N° 2 of 1 mt long pipe is 
reduced proportionally as follows: 

First year 
Second Year 
Third year 

1.2 $ 
1.14 $ 
1.06 $ 

SUPPl...Y PROGRAl'I OF TIE RAW MATERIALS, PROCESS MATERIALS 
ANO SUPPLIES 

lt.S.1 Supply proqra• 

The survey of the plastic processing industry in Burma 
has. shown tt.at in average, six to eight months elap!'ie 
.from the moment the need arise <spare parts, r11w 
materials etc>, and, the very moment the requirgd 
material/part is delivered to the factory <2>. 

<1> Note: The present selling price for PVC pipes 3" from the 
Plastic Factory N°.2 is 10.98 K/Kg or 1.52 s. 

<2> Source: Visit to Plastic Factory N. 1 
To obtain the maximum profitability from batch orders 
and at the same time to reduce stocks it is suggested 
that contracts for the ~upply of annual need to be 
tendered specifying £or scheduled partial shipments <at 
least 4 shipments/year>. 
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4.5.2 Raw •aterial store 

Rssuming to nave one month's rotating reserve plus 
additional incoming delivery covering 3 montns, the raw 
material store should be sized to suit 4 montns st~ck 
plus the necessary manoeuvring area for the fork-liit. 

Resins are supplied in one ton pallet 1 x 1,2 m which 
may be piled in columns of three. 

The net area required for a pick oi ~ months stock pile 
of resins (500 tons aporox.> is: 

500 :l3 x 1,2 sq.m> = 166 sq. m 

Considering other 150 sq.m for 20 tons of pigments, 
stabilizers, other additives, aoa spares the total net 
surface would be in the range of 330 sq.m 

We considered a pathway of 30 x 3 meters for manoeuvring 
and handling. 

The total storage area for raw materials is approx. 420 
sq.m in the size range of tne building for raw materials 
a~ailable at Hmawby. 

4.6 SPECIFICATION OF DUALITY AND CONSUnPTION FIGURES FOR 
UTILITIES 

Utility specifications are described in paragraph 6. 
Hereunder we detail the consumption needs. 

4.6.1 Electric power consumption 

PVC extrusion line 

. Mixer: 40 kW x 4,029 h/year l1J = 161,160 kWh/year 

(1J Cons1aering batcnes of 100 Kg/each and blend time of 20 
minutes. Tne theoretical output of PVC extruder 1,343/year 
is re~uced by 10~ tc consider maintenance gives a total of 
12,087 batcnes a year times 20 minutes equals 4,029 h/year. 
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extruder t1): 105kw x 2U h x 240 gg = 504,000 kwh/y 

. socketing 
sleeving & 
threading 
machine: 10kw x 20 h x 240 gg = 48,000 kwh/y 

uPVC grinder: 32kw x 5 h x 240 gg = 36,000 kwhty 

751,560 kwh/y 

This is the total power consumption by PVC line. It 
corresponds to a consumption of approx. eoo kwh/TON oi 
pipe produced. 

HOPE extrusion line 

extruder l2) 105 kw x 13 h x 2-tO h = 327,600 kwh/y 
grinder 15 kw x 3 h x 240 h = .. - ,00 kwhty I\ 

drying hopper 10 kw x 13 h x 240 h = 31,200 kwh/y 

-------------
369,600 kwh/y 

The electric energy required per ton of Hu. 
to 790 kwh approximately. 

amounts 

Injection moulding machine 

75 kw x 42 h x 240 days = 396,000 kwh 

Utilities and general ourpose 

h days 

water chiller : 50 kw x 24 x 240 :. 266,000 kwh/y 
air compressor: 15 kW x 24 x 240 = 66,400 kwh/y 
water system 
pump : 10 kw x 24 x 240 = 57,600 kwhty 
maintenance 
shop: 17. 5 kw x 6 x 240:2 = 16,600 kwh/y 
laDoratory: !:) kw x b x 240:2 = 4,600 kwh/V 
lighting: 15 kw x 16 x 240 = 57,600 kwh/y 
misceltaneou:i: = 6,600 kwh/y 

---------------520,000 kwh/y 

(1) The 3 sn1fts are average effective 22 h/day taking into 
consideration cnanoes of production, less 10\ for 
maintena~ce black-outs etc. Dri~gs to 20/h day actual 
operation.) 

l2) 13 hours/day actual operation tak1no into account 
maintenance,· blacks-outs etc. 
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4.6.2 

4.6.3 

4.7 

4.7.1 

Total electric energv annual consumption 

PVC line 
HOPE line 
lnjection moulding 
Utilities 

Rounded to: 

Co•pressed air 

751,560 kwh/y 
369,600 kwh/y 
396,000 kwh/y 
520,000 kwh/y 

2,037,160 kwh/y 
2,000,000 kwh 

A lim1tea amount of compressed air is needed by the two 
extruders and the mixer for oper~tion. Latrine pans ana 
elbows llOlds have hvaraulic movements. Compressed air is 
also distributed in various parts oi the plant, namely 
in the laboratorv area. 

Cooling water 

Water is supplied bv a tube well. The analvsis of the 
available water at Hmbawi plant shows that it is 
suitable for the purpose. 
T~e chillPrs work in a closed loop system. Only make up 
water is needed. 

EVALUATION OF THE COST OF "ATERIAL AND INPUTS 

The following costs have been taken into 
all prices are for material and input 
factory: 

PVC suspension 
One pack lead stabilizer 
Pigment 
Calcium Carbonate 
HOPE, extrusion grade 
HOPE, injection grade 
Electric energy 

1,170 S/ton 
3 ,579 SI ton 
2,619 Stton 

411 S/ton 
1,329 S/ton 
1,132 S/ton 
1-200 kWh 
201-2000kwh 
2001 and above 

. 

consideration: 
delivered at 

0.29K l0.04 SJ 
0.24k l0.033S) 
0.19k (0.026SJ 

The build up of direct production costs taking into 
account cost of materials and inputs is as follows. 

uPVC pipe1 

- 1 Ton uPVC pipes: 
1,021 Kg PVC suspension x 1'170 S/ton • 1194.SO 
30.1 Kg stabilizer x 3,579 S/ton • 107.70 
3 Kg pigment x 2,619 S/ton • 7.85 
20.4 Kg Calcium carbonate x 411 SI ton a 8.38 
800 kWh x 0.026 Slkwh • 20.&0 

----------1339.00 SI T 
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4.7.2 uPVC tube well casinos and screens 

Nearly the same material ana input cost as PVC pipes. ln 
fact the only aaaitional operation lsleeving etc.) 
requires only a very Limitea amount of energy. 

4.7.3 HOPE pipes 

- 1 Ton HOPE pipe: 

1.020 Kg hOPE pellets 
790 kwh x 0.026 S 

4.7.4 Latrine pans and acc~ssori~s 

- 1 set: 

1.040 kg Hape pellets 
1 mt long PVC pipe 
l1) 1.7 kvh x 0.026 s 

4.7.5 uPVC fittings 

- 1 ton uPVC fittings: 

973.7 Kg PVC 
43.77 Kg stabilizer 
2.91 Kg pigment 
(2) 3,950 kvh 

x 
x 
x 
x 

x 1,329 S/ton = 1,355.60 
= 20.S~ 

1376.00 s 

x 1,196.9 S/ton = 1.245 
= 1.060 
= 0.055 

2.36 s 

1,170 SI ton = 1,139.23 
3,579 s = 156.65 
2,619 s = 7.62 
0,026 s = 102.00 

----------
1405.50 S/ton 

(1) See paragraph 3.2.3, a total of 3,450 hours needed to 
proauce Latrine pans and littings 

(2) See paragraph 3.2.4 -, a total of 2,300 theoretical hours 
neeaea to proauce uPVC fittings. Actual operating hours are 
approximately 90\ of the above. 
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LOCATION AND SITE 

Three alternatives locations have been considered for 
the new demonstration unit: 

the no. 1 Plastic Factory in Rangoon 
the no. 2 Plastic Factory in Rangoon 
the no. 3 Plastic Factory at Hmbawi 

Both the factories N° 1 and N° 2 are located in Rangoon 
in densely populated areas. The government policy is not 
to encourage the establishment ot new industrial 
facilities in residential areas. In addition they are 
often facing acute shortage of energy and any new unit 
would have the same problem. 

Factory N° 2 is the oldest among the existing units and 
is tightly surrounded by residential quarters. The 
relevant pre•ises and equipment are falling apart. 
Working conditions ore not suitable for a demonstration 
unit. Officials plans to move from Factory N° 2 to 
Factory N° 3 all the remaining equipment suitable for 
production. 

Factory N° 1, is in better condition. The surrounding 
area may be suitable for expansion of production. The 
location is in an industrial estate located in the 
neighborhood of Rangoon. Roods and communications are 
easy and in good conditions. Factory N° 1 produces 
laminated plastic linings and sneets. 

Factory N° 3 is located SO ~iles away from Rangoon along 
the Rangoon-Prome high'1ay. The site is located in a new 
industrial estate within a relocation scheme. The 
Fact~ry N° 3 produces plastic appliances from injection 
moulding machines and is destined to receive those 
production lines still in good conditions from Factory 
N° 2. 
Factory N° 3 was considered the most adequate one for 
the establishment of the new demonstration unit for 
several reasons: 

The no. 1 Ministry of Industry has established an 
important industrial development area at Hmbawi. Two 
factories have b•~~ already built and are operating. A 
Housing Sch•m• for the workers is under construction 
with all n•cessary infrastructures. No. 3 Plastic 
Factory is among the operating factories. 

The factory is eKpanding the facilities and a new 
;roup of buildings is presently under construction and 
will b• finished within 1907. These buildings are 
perfectly •uit•d far the new demonstration unit and 
ther11.fore o. portion of their area can be used for th• 
unit; th• area needed fits very well with the 
factory's ow~ development programs. 
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The site is connected to Rangoon by a two lane paved 
rood, su:table £or heavy traffic. 

A railroad is nearby and the construction of a 
junction to the industrial area is planned. 

The production in Factory N° 3 has with the 
demonstration unit a common technological ground with 
reciprocal benefits. 
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6. 

6.1 

PROJECT ENGINEERING 

SCOPE OF THE PROJECT 

The new demonstration unit ~ill have the following main 
targets: 

- produce plastic pipes and other appliances 
sizes ana typology so that market can be 
tested in a variety of applications 
different operating conditions; 

in various 
adequately 

and under 

- train a core of engineers and 
then be used to develop the 
into mass production; 

specialists that will 
plastic pipes industry 

- Decame a center of reference for the existing and 
future pipes production industry <and other plastics 
processing too> taking advantage of the very well 
equipped testing laboratory, the only one existing in 
the Country. 

The new unit will have the following major departments: 

- uPVC extrusion line with an output of approximately 
940 tons of which 59 tons will be then processed into 
tube-well casings Cover a total forecast demand, in 
the decade 1990 - 2000, of apprJximately 2,900 - 3,000 
tons PVC pipes per year). 

- HOPE pipes with output of approximately 470 tons lover 
a total forecast demand, in the decade 1990-2000) or 
approx. 1,700 - 2,500 tons per year. 

- HOPE/PVC injection moulding machine for the production 
of: 

. 150,000 latrine sets over an yearly forecast demand 
of 300,000; 

. 37.5 tons PVC fittings lactual requirements 
different co pre~~ct but in the range of 150 - 200 
tons/year). 

- Quality control and testing laboratory: very well 
equipped and suitable to carry out also identification 
of most appropriate specifications and characteristics 
according to prevailing condit1ons1application etc. 

- workshop: the plastic factory N. 3 has aLreaay a 
mechanical workshop but it is not adequately equipped 
for the needs of the new demonstration unit. Jn fact 
the two new machine tools proposed, beside providing 
training/technical assistance, should enable the 
workshop tc produce spare parts to be used in the 
production Lines,and other parts to test new sizes and 
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new fitting snapes etc. This will increase the 
flexibility of the unit and improve tne suitability of 
tne plastic materials for the IDWSSO programs in 
Burma. 

The new demonstration unit will be established within 
the Plastic Factory N. 3 and will therefore take 
advantage of existing infrastructures/facilities lsocial 
services building, offices, etc.>. 

6.2 TECHNOLOGY ANO EOUIPnENT 

6.2.1 Selection and descri?tion of opti•u• technologies 

The following points have been taken into consideration 
in selecting the most appropriate technology: 

- The plant is a •Pilot Plant• or •oemonstration Unit•. 
Its purpose is to ~ive Burma as much self reliance as 
possible in adapting tne production, once it is set 
up, and once market response is duly verified. In the 
tong run tne plant should be the ground on which to 
build up and grow all tne Plastic Industry in Burma. 

- The quality of tne products of the new unit must 
comply with the international standards. Extruding 
uPVC directly from dry blend gives the unit a control 
on the quality of the output. The laboratory has the 
necessary equipment to assure quality control on raw 
material and additives as well as on finished 
proaucts. Tne unit may atso develop, if it is the 
case, new formulas b~tter suited to Burma's 
conditions. 

- Production Range Flexibility: the unit has the 
capability of satisfying the demand of the market in 
terms of applications. Particular attention is given 
to reducing investment costs but in the meantime 
keeping to tne unit full capability and self reliance 
in order to expand the production range, to modify it 
or more simply to meet operations and maintenance 
problems in Burma. 
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I 
- lechnoln9y: tpcnnology and Technological features of I 

the pla"t were cnosen taking into consjderation the 
Local tonditions under which th~ equipment will 
operate: cost and skill of manpower, availability of 
spare parts, self reliance, product dev~lnpment etc. 

Some devices were ~ot purposely r~com~ended on tne 
ground that their technical added value is not 
just1fied by the cost burden and operating complexity. 

For each singl-. machine Lnd piece of equipment all 
these j~stif1cations are aescriDed in detail. 
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- Equipment and utilities must be suitable with local 
operating conditions ltropicalization, dust proof, 
etc>. Components and single elements must comply to 
unified standards to hold investments and operating 
costs as low as possible. 

- Working hours: 240 days a year, 2 shifts/day, 8 nours 
a shift. In certain cases, shifts were increased to 
three for technological reasons lUPVC extrusion> or to 
optimi'e a machine (moulding>. 

&.2.1.1 uPVC Extruding Line 

a> Ory Blena 

The use of dry blend mixtures to feed uPVC extruders 
is recommended for the following reasons: 

- as a quality assurance measure as the formulation 
may be kept constant. Also a better quality 
control on incoming raw materials and additives 
may be done; 

for cost convenience: at constant selling price 
the supply of PVC resins and additives separately, 
instead of ready made PVC pellets, leaves a higher 
added value margin; 

- for operating advantages: 
prepared in bulk, sampling 
reduced. 

as dry blen:Js 
and testing cost5 

are 
are 

To prepare the dry blends, the plant is equipped 
with ·a 200 Lt capacity high - speed ~eated mixer. We 
do not recommend an in-built vacuum drier device 
because it introduces frequent maintenance of 
filters ana pumps without bringing appreciable 
aavantages: wnen the mix is cooled outside, it 
regains lost humidity, and it neeas to be dried 
a~ain in tne extruders. 

Basically, dry blends is made by mixing together 
different products in the desired proportions. The 
equipment to be used in the area should b~ specified 
to work in very dusty conditions. Safety measures 
taken and instructions snould also be given to tne 
workers. 

Some of tne powd~rs an~ additives may cont~in lead. 
For tnis reason it is adv1saole, tnougn relatively 
more expensive, to use r~ady-made ~lngl~-pack 
additives to reduce hazards due to frequent lead 
nandling. 
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Equipment for preparing dry blends: 

. high speed mixer 200 lt capacity 
weighing equipment: one for PVC powder and one for 
the additives 

. containers and intermediate stocking area 

bJ PVC extruaer 

The uPVC extrude~ is recommended to meet the 
ioll~wing spec1f1cations: 

- Counter Rotating parallel twin sc•·ew type whicn 
can be ied with pellets if needen. The extruder 
screw de~ign should be suitable for op~ration with 
dry blenas prepared a few days before being 
extruded. 

- Vacuum drying is foreseen directly in the 
plastic1zation barrel. The size and power of 
vacuum pumps and filters should be suitable to 
extrude blenas prepared even a few days before. 

- All parts in contact with uPVC should be in 
stainless steel or other Chlorine-proof material. 

- Electrical equipment should be tropicalised. 

- The main values to keep under control are : 

i) the speed of the screws and of the feeder 
ii) temperature to be meosured at different 

points of the barrel, along the mix and in 
the screws; 

iii> absorbed amperage by the extruder motor drive 

- Some extruder manufacturers propose t~ regulate 
screw temperature through an oil circulating 
exchange heater device. 
The solution offers good temperature control but 
requires frequent and expensive maintenance. 
we suggest systems that assure a better transfer 
of heat from the screw tips backward. One of these 
solutions is to have screws of increased size 
diameter with axial holes. This type of screws can 
assure better heat exchange and avoid Localized 
overheating. 

- Some manufacturers propose conical shaped screws. 
The technical advantages art not justified by the 
incr~ased complexity. Moreover machining the 
scr~~s in case of maintenance, requires advanced 
skills and higher precision tools. 
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- It is suggested to start up extruder with a O.C. 
motor drive instead of mechanical gear box. This 
choice assures smooth and trouble free increase of 
speed up to cruise speed. Motors should be dust 
proof and tropicalized. 

- Heads should be easily 
The core and the shap~ 
designed to avoid 
overheating. 

removable fer cleaning. 
vf the outer die should 

local stagnations 
be 

and 

- Calibration unit should be made of stainless steel 
or Dronze and should be provided with micro-holes 
and microsleeves. 
Along the calibration tunnel and all around it, 
nozzles are regularly located to spray cooling 
water. Full immersion type calibration unit is not 
recommended. 
Min. Length of calibration tunnel is 5 m 
The calibration unit should have a slight slope to 
avoid water from flowing back from inside the 
pipe, to the extruder heaa. 
The calibration unit should be fitted with a full 
set of calibration sleeves covering the whole 
range. 

- Cooling tunnel: the cooling tunnel is divided into 
separate chambers. 
The frame is made of stainless steel. Internally a 
set of spraying nozzles are evenly distributed to 
assure an uniform cooling of the pipe. 
Each chamber should be 2.5 m long for a total 
length of more than 5 m. 

c> Marker 

The marker should De located before 
Marking frequency is regulated by 
through revolving device. Printing 
transfer from tape. 

The label should indicate: 
- nominal C11emeter 

pressure class 
- production period (optional> 

CIJ Haul-off machine 

the haul off. 
a time sequence 
is Clone by heat 

lt should have low spec1f ic pressure, and shculd be 
fitted with rubber pads. The machine should be 
driven with a d.c. thyristor controlled motor. 
It would De better if the commands of the haul off 
machine were placed close to the extruder head and 
at direct reach from the feeder and the screw speed 
commands. 
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e> Cutting unit 

The cutting unit is a simple rotating saw, better if 
comDined witn a milling contour edger. lhe cutting 
unit is placed over a sliding rail to De aDle to 
move while cutting at tne same speed and in tne same 
direction as tne pipe. Clamping tne pipe before 
cutting and at release should be done very smoothly 
to avoid.repercussions oo the calibration. 

R moDile end switch placed along the tilting table, 
activates the cutting unit. 

fJ Tilting table and Bar collec~or 

R simple tilting table six meters Long is foreseen 
at the end of the extruding line. The switch 
commanding the cutting machine is positioned on the 
tilting table and may be regulated to cut pipes to 
the different size. Pipes are removed from the bar 
collector and taken to a storing area. 

g> Socketing equipment 

Different automatic socketing equipment is commonly 
available. 
In the socketed region, according to Mariotte Law, 
the wall thickness of the extruded pipe should be 
increased according and in proportion to the 
increase in the diameters. 

To do tnis, wall thickness may be modified directly 
on the socketing machine by an additional axial 
pressure before socketing. This method is very 
delicate and requires an optimum control on 
temperatures. 

Another process is to slow down in a sequence mode 
the haul off allowing an increase of the wall 
thickness in the region wnere the pipe is to be 
socketed. 

Tne rubber ring 
socketing system 
well fixed. 

is another weak 
if not properly 

element in the 
manufactured or 

Finally automatic socketing equipment requires a 
complete set of molds to cover each size diameter 
and each pressure class. 

For all the above reasons automatic socketing 
equipment and the use of rubber rings is not 
recommended. Instead a semiautomatic socketing unit 
and cement sealed couplings are suggested. 
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In this case, tne socketing unit consists of a 
thermo-regulated pipe heater and one mould for each 
size diameter, disregarding of its pressure class. 
Tne pipes are mould shaped manually. 
Should this socketing solution be adopted 
recommend including one milling pipe edger in 
cutting unit 

we 
the 

h) Pipe threading machine 

Pipe tnreading machine 15 requested to customize 
uPVC pipe~ to be used as screens and casings for 
tube wells. Pipes may be threaded on both ends (1n 
the inner part of the socketed area and in the outer 
part of the opposite endJ. R simple, hand operated 
unit is suggested. 

i> Pipe sleeving machine 

This machine is used to produce the sleeves on the 
tube well casings. R simple hand operated machine 15 
sufficient. 

jJ Cement Sealant Preparation Unit 

This unit is linked with the c~oice of tne socketing 
system. Sealant cement may be purchased abroad or 
simply produced in Burma. 

The preparation unit consists of 

- weighing equipment 
- cladded self heated mixer 150 Lt capacity 

Normal safety and hygienic measures have to be taken 
due to the presence of 5olvents and equipment should 
comply wit~ explosion proof standards. 
Tin cans of different sizes with tight covers are 
required. 
It may be useful to mention two formulas develaped 
Dy the Baldo team technical consultant which proved 
to have excellent characteristics. The 1ngred1ents 
for 100 kg sealant are as follows: 

Tetrahydrofurane <THF> 
Cyclohexanone 
Tr1chlorethylen 
01metilformammide (QMFR> 
PVC 5u5pen5ion k 65 

Formula R 
40 
20 
20 

5 
15 

100 kg 

Formula a 
40 
25 
20 

15 

100 kg 
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k> Handling and Storing uPVC pipes 

The uPVC pipe once cut to length may be stored in 
piles outside tne production building. Piles should 
be simply covered to protect them from direct sun 
Light. 
Piles should not exceed 1.5 m - 2 m height to avoid 
permanent oval1sation of pipes at the lower l~~els. 

6.2.1.2 HOPE Extruding line 

a> HOPE Extruder 

Tne extruder is of the single screw type with spiral 
head. Size capacity has been limited up to 90 mm 
diameter pipe. Larger ~OPE pipes may be extruded, if 
needed, by the twin-~ rew extruder forese~n for uPVC 
may extrude Large HOPE pipes. Rccurate cleaning not 
only of the extruder itself, but of all the lines 
downward, is compulsory. 

The extruder is fed with ready colored pellets as PE 
powder is not normally available, unless for ~ery 

special applications. The pigments are in enough 
quantity to assure adequate opacity and to increase 
the pipe's resistance to aging under direct sun 
radiation. It is not recommended to pour additional 
pigments directly into the extruder. 

We have not specified vacuum forming unit in the 
extruder barrel, as drying HOPE pellets is not 
normally done if tne supplier complies with 
specifications. 

Instead, a separate drying hopper allows drying 
th~se lots not complying with specifications. It may 
be atso used to dry PE colorless pellets destined to 
Latrine pan production. 

The two spiral heads sufi1cient for covering the 
whole suggested range, are suitable tor all 
poliole1fines lLOPE, HOPE, PP and PB>. 

In the spiral type head the coupling and welding of 
flow layers are favored. Rlso the localized 
stagnation areas that may ap~ear do not affect the 
final quality when using the same type and the same 
color of polioleifines. 

Emphasis should be given to the measuring and 
control equi~ruent. Rs a matter of fact, the HOPE 
single screw extruding line is morP sensitive to 
variations due to many factors ltemperature 6nd flow 
of cooling water, vacuum in the calibration unit, 
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surface conditions oi calibration sleeves> that may 
affect the external appearance of the pipe as well 
as the wall thickness tolerance. 

It is advisable to recall that HOPE pipes cannot be 
threaded. HOPE pipe elements are butt-welded 
together. End fittings are tight or clamped_ 

- A DC motor drive instea~ of gear box is suggested 
for the start up. This choice was made to assure a 
smooth and progressive increase of the speed, up 
to cruising speed. Motors should also in this case 
be protected to work in a dusty and tropical 
environment. 

Elements of the motor, the drive ana speed 
regulating devices should be standardized as much 
as possible with uPVC extruder elements to favor 
spare part intP.rchangea~it1ty and maintenance. 

- Calibration units should have two distinct vacuum 
zones, separately regulated. They should be made 
of stainless steel or bronze and should be 
provided with microholes and microsleeves. 
Along the calibration tunnel and all around the 
sleeves nozzles are evenly located to spray 
cooling water. Immersion type calibration unit is 
not recommended. 

Min. length of calibration tunnel is 5 m 

The calibration unit should have a slight slope to 
avoid water from flowing back from inside the 
pipe, to the extruder head. 
The calibration unit should be fitted with a full 
set~of calibration sleeves covering the whole 
range. 

- Cooling unit: the cooling tunnel is divided into 
separate chambers. 
The frame is made of stainless steel. Internally a 
set of spraying nozzles are evenly distributed to 
assure an uniform cooling of the pipe. 
Each chamber should be 2.5 m long for a total 
length of more than 5 m. 

b J Marker 

The marker should be Located before the haul-off. 
Marking frequency is regulated by a time sequence 
through a revolving device. Printing is done by heat 
transfer from tape. 
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The label should indicate: 

- nominal diameter 
- pressure class 
- production period loptionat> 

for wound up pipes indication of progressive 
length milestones 

c> Haut - off machine 

The Haut-off machine sho•Jld have more pads than in 
the case of uPVC to allow a Larger contact area with 
HOPE pipe without increasing the specific pressure 
which may procure deformation. 

If multiple pad hauling is not possible, the 
deformation due to a two pad hauling machine should 
be perpendicular to the direction of the ovatization 
which always occurs when the pipe is wound up around 
the coi t. 

d> Cutting Unit 

The cutting unit may be the same as the one used for 
the uPVC extruding line even though milling edger 
may be redundant. The unit is activated through a 
length presetting manual device. Signalling and 
safety measures should be foreseen. 

e> Twin wheel coiter 

R twin wheel coiler was suggested to allow switching 
from one coil to the other without interrupting the 
flow. 
Normally 20, 25 and 32 mm pipes are produced in 200 
m long coils, the 40, 50 and 63 mm in 100 m tong 
coils. 
It is possible to wind up to 125 mm size diameter. 
The inner diameter of the coil corresponds to 24 
times the nominal pipe diameter. 

f) Drying hopper 

It was suggested a stand alone, self heated hopper 
to dry all HOPE lots, both for injection moulding 
and pipe extruder, in case tne humidity contents are 
higher than specifications requirements for good 
workability. 
The size capacity corresponds to a 2 hour production 
o~ the extruder at maximum rate that is 500 kg 

g> Butt welding unit 

HOPE portable Butt welders suitable for pipes up to 
90 mm-size diameter and 9 mm wall thickness. 
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Pipe edges are first milled and clamped to each side 
of the sliding table. The edges are heated 
uniformly, then brought together with a slight 
pressure and left tu cool down. 

Portable units have been foreseen to be able to 
carry on welding directly on site. 

6.2.1.3 Injection ftoulding of Latrine Pans 

a> Latrine Pans 

Latrine pans may be obtained also by thermof orm1ng 
trom HOPE sheet. Technology is simple, though 
related equipment has low efficiency, and the number 
of cast oft pieces is high. 

Quality of final product is also poor. But major 
objection to this technology is that HOPE sheets 
should be imported, or, otherwise a complete sheet 
extrusion line should have been foreseen. Invpstment 
costs are definitely higher than a simple injection 
moulding machine including molds. 

Someone may object to the above statement on the 
ground that the sane extruding line used for HOPE 
pipes, if modified, nay produce sheets. Rs a matter 
of fact from a 90 nm diameter extruded pipe with a 
blade positioned just outside extruding head hot 
sheets may be obtained. 

ro do this, the extruder should work in low 
temperature condition with consequent Low output 
(90 kg/nour corresponding to two Latrines per 
minute>. The extruded pipe once cut i~ ~moothly and 
gradually brought to sheet, cut to ·1•e sue, and 
quickly vacuum stretched until final snape is 
obtained. 
The sequence requires high team coordination. Other 
finishings and manual operations are still to be 
done: cutting or dead bottom, flanging the upper 
part, trimming edges. 
Latrine pans obtained by thermoforming have 
approximately the same weight as tnose obtained from 
injection moulding, but have thinner wall thickness 
close to the discharge outlet section. 

In light of the number of pan~ to be produced and 
taking into account the number or reJe~ted pieces, 
the higher labor cost, the lower efficiency and the 
poorer quality thermoforming may introduce, the 
advantages of a tecnnology based on injection 
moulding prevail. 
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Now in1ection moulding technology should be workea 
out on three shift working basis. Rs a consequence, 
and, even if taking into account start up and 
maintenance, the molding machine, to produce the 
latrine pans would be kept busy only half of the 
available time . 

The shape of latrine pan requires approximately a 
3,5 ton weighing mould lapp. dimensions 1000 : 1200 
mm high, 600 : 650 mm wide and 650 : 700 mm longJ. 
The clamping force of the machine is dictated by the 
projection area of the latrine on the closing plane 
l500 x 280 = 140,000 mm~ > multiplied by lOO Bars 
lsecurity pressure> equals to 420 tons. 
Nevertheless due to the di•ensions of the •ould a 
machine in the range of 600-700 tons will be used. 

The mould sees the latrine up side down. The mould 
has two sliding walls one to free the upper spigot 
the second to extract the piece automatically. lThe 
latter device offers the advantage of linkinp the 
productivity to the machine and increases sofety>. 
In the light of the high number of pieces, the size 
of the mould should not be reduced too much. It is 
also recommend to increase design complexity 
considering the lack of maintenance means. 

The co•mands of the machine should be 
electromechanical instead of static electronics to 
ease and simplify maintenance, even if this may 
increase the price. Thermoregulating elements and 
other components should be as much as possible 
unified to the standards and to the vendors adopted 
in the other Lines. 

Rubber pads should be foreseen under the moulding 
press stands to avoid transmission of vibrations to 
other sections within the main building, and to 
affect some Laboratory equipment. 

All around the moulding machine it would be 
advisable to create a small trench to collect oil 
leakages that cannot be avoided in the injection 
moulding process. Another solution is to isolate the 
area around the moulding machine by creating a small 
bay with simple steel sheets and hold oil from 
spreading around. 

b> HOPE pipes fittings 

HOPE pipes present particular price competitiveness 
in those schemes where Laying is done with few 
requirements of fittings or in those where 
variations of routing and Land shape may be easily 
overcpme by the HOPE flexibility. Considering the 
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applications foreseen in Burma investments in 
•oldings for HOPE fittings are not justified. 

Another •ain feature of HOPE pipe is that the 
different pieces •ay be easily butt welded. Special 
units of simple construction, handling and operation 
are avaiiable for this purpose. 

Butt welding •av be done on site while laying 
pipeline. It was reco••ended to equip demonstration 
unit with a certain nu•ber of these, to train the 
installers and to encourage HOPE pipe diffusion. 

A•on~ these welding units 4 so•e are designed to cut 
and weld angular sections ranging fro• 0:4s• degrees 
Cto produce elbows up to 90•. Tees may be also 
obtained in the sa•e way>. 

Should the need occur for special HOPE fittings, 
they •ay be produced in the workshop facility by 
cutting and composing different ~ections. 

c> uPVC pipe fittings 

In light of Burma's market requirements, uPVC pipe 
fittings may be divided in two groups: 

- Small diameters COiam. 20, 25 and 32 mm> 

For this range threaded type and cement sealed 
type fittings can be found. It was decided not to 
produce threaded pipes on the grounds that the 
wall thickness had to be increased to stand the 
threading much more than the need dictated by the 

-pressure and "ariotte law. Increasing wall 
thickness means also higher prices, prices which 
are not compensated by installation and operation 
costs. 
Consequently no threaded fitting moldings· are 
foreseen, but only cement sealed socketed ones. 

Another concern was that the number of molds 
necessary to cover the full range is high and very 
expensive Cinvestm~nt & depreciation>. Besides 
this would reduce the self reliability of the 
demonstration unit, and, therefore contradict one 
of the basic design commitments undert~ken. 

To overcome 
supply molds 
covering the 
All fittings 
16. 

the problem, it was recommended to 
for a limited number of fittings 

most commonly used ones. 
comply to one class pressure only NP 
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On the ether hand it has been suggested to equip 
the workshop with precision machine tools and to 
train personnel in the making of fittings molds 
starting from detailed drawings which may be 
obtained internationally. 
The •aking of single molds first will increase the 
range of fittings that can be produced and will 
permit to train personnel. 
In the supply molds for the fo:lowing fittings 
were included: 

20 
25 
25 
32 

mm elbow socketed at both ends ... .. .. .. .. .. 
mm tees socketed at the 3 ends - .. .. .. .. .. 

In the future should the demand turn to favor 
threaded pipes in spite of high costs, it will be 
easy for the technicians <in the meantime being 
well trained> to increase wall thickness to stand 
threading. The technology of directly molded 
threaded fittings <with rotating/reciprocating 
round insert on moving male> may be justified only 
for very large quantities and only after a few 
years of design and production of simple molds. 

In the bibliography a series of recommended books 
titles related to the mould design is listed. 

Large diameters <Diam. 63 to 160 mm> 

Large diameters long radius curves may be obtained 
by thermoforming pipes. The technology is easy 
and, in many cou~tries, is done by the contractor 
while laying the pipes directly c~ site. 
The pipes are filled with sand, heated evettly and 
slowly in the bending area and then brought 
gradually to final shape. 
Hot air welding is not recommended because of 
surface oxidation that reduces the pressure rating 
of the pipe. Cement sealant can be used for pipe 
joining in the bell and not for the construction 
of complicated design joints. 

6.2.1.~ Waste grinders 

Two separate 
uPVC scraps, 
material. 

grinders respectively for HOPE and 
are foreseen to reprocess cast 

The units are water-cooled type. 

for 
off 

The choice of two separate machines is due to avoid 
pollution between the two materials, always occurring 
even after cleaning of grinding rooms. 
More detqils are given in the technical data sheet. 
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6.2.1.S Ca.ent sealant production unit 

Assuming that a one IUl thick layer will be spread over 
all the socketed overlapping area, according to 
evaluations fro• the production •ix, the detnand of 
sealant, which also takes into account the high level 
ot waste during laying operations, should be in the 
range of '* to S tons/year. 
The preparation of the cament sealant can be carried 
out by adding an autocl-ve that is describea in the 
equipment data sheet 3.3 herevith attached. Its cost is 
in the range of 10,000 US s. A lack of suitable cans or 
containers in the Country has been noticed anyway and 
this could delay the installation of the equipment 
until this probletm is solved. It is also advisable to 
explore the possibility of cooperating with one of the 
plants belonging to the Pharmaceutical Corporation 
where the necessary equipment can probably be 
available. 

6.2.1.6 Utilities 

a> Electric power <ref. to the single line diagram N. > 

Presently a 33 kV/750 kw is feeding the N° 3 
Plastic Industry at HMWABI. 
This line is not sufficient to satisfy tne need of 
the foreseen expansion. 
A new single line 33 kV/1500 kw is required from 
the junction, approximately 3 miles away. 
Still the single feeding line llllOY be subject to 
frequent voltage variations. These variations may 
affect the final quality of the finished pipes. 
The unit will be complete with a voltage 
stabilizer that will reduce variations from z 20% 
as input to z 5% at output. 
A new outdoor distribution substation 1s needed. 
The substation consists of: 
• two step down transformers 33 kV/11kV/0.4kw, 750 

kw 
• one incoming feeder 
• two transformer feeders 
• the outgoing line feeders 
Considering the structures characteristic of the 
production build~ng, an overhead 400 Volts 
distI·ibution system was recommended. One sJ.ngle 
feeding point should be foreseen for each piece of 
equipment. 
Equipment supplier is responsible until the 
connecting termJ.na!s of his control board unit. 

- Lighting should have a separate feeding line. 
Lighting intensity is 200 Lux measured at 1 • 
height. In the Laboratory lighting intensity shall 
be 4c)O lux. 
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It is suggested to hove a diesel engine, 200 KVA. 

The set should be switched on manually. In case of 
blackout the genset is used to keep on uPVC 
extrusion and to ovoid frequent disassembling of 
the extruder head <blackouts longer than 20 
minutes cause polymerization of the uPVC in the • 
extruder with consequent need of careful cleaning 
and time wasted to start again production>. 

b> Water <Ref. to water network diagram N. 5> 

A submersed pump tokes the water from a tube well 
present within the unit boundary and sends it to a 
wa~er pool having 32 m3 capacity. 
The pool close to the water chillers and its 
capacity corresponds to the quantity of water 
flowing in one hour in the cooling closed loop 
systea. Water flows bock in the pool through a 
siphon gate with dual purposes of separating oil 
and solid particles before returning in the pool. 
The gate should be cleaned from time to time. 

A water sa•ple taken frCHn a well close to the 
future site has given the ~~!lowing composition: 

REPORT OF WATER ANALYSIS <1> 

Appearance: Turbid 
True color: Pt. Co. Scale 9 Units 
Smell: Nil 
Sediment: Slight 
Sulfate: Trace 
Nitrates N.: 0.50 
Nitrites N.: 0.001 
Ignition: Slight charring 
Total solid: 240.0 
Chloride: 8.0 
Total Hardness: 78.0 
Permanent hardness:13.0 
Saline ammonia: 0.004 
Albuminoid ammonia:0.004 
Iron: 11.60 ppm 
Manganese: 5.80 pp• 
Copper: Nil 
Zinc: 0.70 PP• 
Oxygen absorbed 
from permanganate 
at 37 •c for 3 
hours: 
Total alkalinity 
as CaC03 

- pH: 

0.33 ppm 

101.0 PP• 
6.9 

<1> Source: Tube·well, Plastic factory, Hmawbi. 
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No treatment, neither softeners are needed. 
A close loop water cooling system keeps water at 
constant teCDperature. It was preferred to have two 
chillers instead of one to have more flexibility 
when not working at full load, and to increase the 
system reliability. 
The size of water chillers was estimated 
considering the following heat rates in the 
production cycle <1>. 

* uPVC extrusion line 175 Ir.Cal/kg x 300 kg/h 
52,500 kCal/h 

* HOPE extrusion line 300 kCal/kg x 250 kg/h 
75, OOC) lr.Cal/h 

* injection moulding machine: 25,000 Kcal/h 

The rounded figure brings to a total of 160,000 
kCal/h or 2 units of 80,000 kCal/h each. 

c> Compressed air <ref. to diagram N. 6> 

Cocnpressed air system consists of a compressor 5 
m3/h at Np 6 bar located in one of the utility 
roo11s and of relevant a13 reservoir and 
distribution network. Filters and drainage valves 
should be foreseen in the proper locations. 

The distribution as for power, water and air 
should be overhead type. 

6.2.1.7 Laboratory 

Due to the features required by the "demonstration 
unit", the importance ~f a well equipped quality 
control and testing laboratory is emphasized. 
It will have the following main tasks: 

systematic quality control on both incoming raw 
materials and finished products; 

testing of new or modif~ed product <new shapes 
fittings, new size of pipes, ~hanges for 
applications etc. >; 

of 
new 

draw specifications for new raw materials and their 
testing. 

train a core of laboratory technicians that will be 
then employed when new pipes production factories 
will be built; 

carry out quality control on both raw materials and 
finished products for the other plastic factories in 
Burma. 
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The Baldo & C. team shores ond endorses the conclusions 
0£ the rep~rt prepared by the jon Brzozinski ond 
titled: "Rriport and Term!'i of ~eference on Plastic 
Testing Lcborotory £or the Plastic Appliances Extrusion 
Demonstration Unit in the Socialist Republic of the 
Union 0£ Surma• <Project DP/BUR/80/015>. 
A list of the laboratory equipment that will be 
installed in the above referenced report is in Annexe 
3. Three window type oir conditioners hove also been 
included. 

6.2.1.8 Workshop 

A maintenance workshop is presently available at the 
Plastic Factory N• 3 but it is deemed not to be 
suitable to the needs of the new demonstration unit. 
This workshop should namely: 

assure maintenance to all production equipment 
manufacture 0£ molds £or PVC fittings 
manufacture 0£ extruder new applications under 
different conditions. 

The lost two objectives may seem too ambitious but the 
consultant deems that they are feasible in the short to 
medium period. 
In fact, opportunity wos given to see items and even 
injection molding machines produced in the workshops of 
the existing plastic factories. In spite of the lack of 
suitable machinery, raw material and appropriate 
design, the results were judged to be satisfying. 
When the workshop will hove adequate machine tools and 
the personnel is equipped with specific training and 
appropriate ports design will start to produce simple 
items and will become step by step sel£ reliable for 
the manufacture of several types of molds and extruder 
heads, increasing the flexibility of the new 
demonstration unit. 
The existing workshop at Plastic Factory N. 3 has 
enough room to locate the additional equipment. 
It is proposed that the following additional equipment 
be purchased: 

Milling unit 
Lathe 

the specifications for the equipment are provided in 
the equipment data sheets. 
Th••• machines, in cooperation with the presently 
installed ones <drilling machines etc.> will equip the 
workshop to fulfil the major maintenance needs. 
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6.2.2 SPECIFICATIONS OF MAJOR PLANT EQUIPMENT 

Based upon Par. 6.2.1 •selection and description of 
Optimum Technologies• technical data sheets containing 
the main characteristics, <type, size, capacity> 
features and specifications deemed to be important have 
been prepared. 

On tt:e top left side of the data sheet appears a 
reference number, the same identifying the machine over 
plant lay-out <drawing N. B-163-003> 

The specifications and features contained in these 
sheets show the functional requirements and conditions 
the equipment should comply with. Purposely the 
characteristics, features and specifications were given 
within a floating range or as a minimum value. Prices 
are in the average of the quotations received. 

In drawing up the technical data sheet attention was 
given to favor equipment standardization at the 
detriment of minor differentiations. - <For instance~ 
cutting units, markers>. 
An effort in stanaardizing elements and major components 
of the equipment has b~er generally recommended, namely 
for thermoregulating u~its and for the electronic boards 
of the DC motors. 
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f====================i===================================================i 
I LAY-OUT I EQUIPMENT DATA SHEET: I 
I REF. 1.i.1 I EQUIPl'IENT DESCRIPTION: WEIGHING UNITS I 
I ! I 
•====================~===================================================~ 
I 
I MAIN CHARACTERISTICS: 
I 
I Precision wheighing machine spring type: scale 0/5 Kg precision lg 
I <£or additives and pigments, stabilizers, etc> 

Wheighing machine: manual type scale 0/50 kg, precision 10g < £or 
resins 

UTILITY NEEDS: 

QUANTITY: 
two < 2 > 

, 
I 
I 
I 
I 

•==========================================================~===~=========~ 
I MAIN SUPPLIERS: I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
•=·····=·=···=··====···=······====·-~·-······=········=···=······==···===' 
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I F====================y===================================================i 

I LAY-QlfT I EQUIPMENT DATA 51-EET: I 

11 REF. 1.1. 2 I EQUIPl'IENT DESCRIPTION: HIGH SPEED l"II><ER I 
I I I 
t====================~===================================================t 

I : ttAIN CHARACTERISTICS: 
I 
r HEATHER: 

1 1: 
l'lJ 
l2J 
13» I 11+-> 
1s:> 

1
16> 
17) 
18) 
I: 

Type: self heating high speed mixer manually loaded. 
Internal free volume= 200 lt minimum <botch load 100-120 l<g/each) 
impeller peripherical speed: at least 25 mt/sec 
tank lining and impeller: stainless steel 
temperature and time comma11des: local 
impeller drive: double speed AC motor 18/36 Kw minimum 
temperature control: automatic control with manual setting 
Emptying tap: pneumatic controlled 

I r 
19> COOLER 
I' 
I 

I r 
I 
I 

Type: water cooled jacket stainless steel lined 
internal free volume: 500 lt <two botch allowed> minimum 
low speed, stainless steel impeller internally cooled 
dust proof coupling between heather and cooler 

11· impeller drive: single speed AC Motor 4 Kw 
1: pneumatic emptying tap, automatic thermocontrolled Cmanuol setting> 
I: manually unloaded 
I; 

~ t: Recommendations 
I. spore parts: additional impeller for heather 
I' all electrical equipment must be dust proof and tropicalized 

I .. 
I; electromechoniccl type control suggested instead of microprocessors 
Ii 

11. 
I! 
r 
1: 

1 1: 
r 
t· UTILITY 

11, 1) Power 
11 '=!> Air 

NEEDS: 
X 40 l<w 
X O.S c:u/h 

I; 
I: 

1 1: QUANTITY: l , . 
t==========-=====~========================================:==============4 

1 1 MAIN SUPPLIERS: I 
I CACCIA <IT> - 8ATTAGION <IT> - OIOSNA <FRG> I 
I" - PAPPEMEYER <FRG> - MTI <FRG> - AND MANY OTHERS I 

I 
I I 
I I 
I I 
I'. I 

1 1: I 
····=~·=·=···=·=========·····=··=·····=========·===··===========·========~ 
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f====================T===================================================i 
I LAY-OUT I EQUIPl'IENT DATA SHEET: I 
I REF. 1.1.3 I EQUIPl'IENT DESCRIPTION: uPVC EXTRUDER I 
I I I I 
~===~================!===================================================4 

I I I I l'IAIN CHARACTERISTICS: I 
I I 
I 1) Type: twin screw parallel counterrotating I I 

2; Sense of screw rotation: divaricat1ng upwards I 
5> Length of plastifica~ion unit: at least 20 diameter? I 
6> Maximum perifer1cal screw speed: 9 mt/min I 
I> Installec power: 40 Kw minimum DC drive thyristor totc:.l controlled I I 
3> Outer screw diameter: 85 mm minimum I 
4> Interaxis of rotation: 70 mm minimum I 
B> Number of thermocontrolled heating points on the barrel: 6 zones I I 

minimum <temperature minimum range 100:250°C> 
9> Number of thermocontrolled cooling points on the borrel:at least 

2 zones <temp. min. range 100-2S0°C> 
10> Maximum output at sigma 100 gelotion level: 300 Kg/lt <at bac~ I 

pressu~e of 50-250 bar> 
11) Vacuum degassing on the barrel: at least 3 kW water ring pump with 

filtering system I 
12> Height of extrusion axes from the ground: 1000 - 1100 mm 

Other features: 
screw geometry adapted for: dry blend UPVC - pressure pipe 
dosing feeder hopper: DC drive thyristor controlled, 2KW minimum 
control board: positioned close to the head outlet. Screw speed, 
dosing feeder speed and linear haul-off speed indicators and 
commands at easy reach for maneuvering while looking at he extruded 
pipe. 

Special features: 
tropicalized isolation 
dust proof isolation 

UTILITY NEEDS: 
1> Power X 105 Kw 
2> Air X l cu.mt/h 
3> Water X llcu.mt/h 

QUANTITY: 1 

l=============·==========================================================t 
MAIN SUPPLIERS: 
AMUT <IT> - BANDERA <IT> - BATTENFELD <D> BAUSANO <IT- CINCINNATI 
REIFENHAUSER <D> - WEBER <O> - KRAUSSMAFFEI <A> - MAPLAN <A> -
NOUVELLE-MAPRE <L> - DESWAG CA> - ESDE <O> - BAKER PERKINS <G.B. > 
FAIREX <F> - BERSTORFF <O> - DE ROLLEPAAL <N> - AXON (5) 

I 
<A>- I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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~ f=:~:~.:::.::::::======T===================================================t 
I LAY-DUT I EQUIPl'ENT DATA Sl£ET: I 

1
1 REF. 1..1.lt I EQUIPl'ENT DESCRIPTICJN: uPVC EXTRUSICJN TOOLS I 
I I I 
t====================~==~================================================t 
I f'IAIN DtARACTERISTICS: I 

11 I 
I HEADS I 
I I 

1
11 > easy disassembling spider type .for uPVC pressure pipes I 
I sigma 100 Kg/cm2 I 
(~> material: stainless steel or internally nickel plated I 
13> design: internal geometries must not allow dead zones of the melt I 

11 .flow I 
llt> maximum pressure drop: <at the maximum speed of 10 mt/min or at the I 
I maximum output of 300 Kg/h) not higher than 250 Bar; with sigma 100 ~ 

11 gelation level I 
as> thermocontrolled in each zonP. I 
6~ tools for the production of uPVC pipes according to ISO R 161 I 

I 
I 
I 
I 
I 

standards <for thickness allowed range according to DIN 8062 or I 
UNI 7441 or BS equivalent>: I 
diam. 20 x 1, 5 mm I 
diam. 25 x 1, 9 mm I 
diam. 32 ,, 4 mm I 
diam. 40 x 2,0 mm and diam. 40 x 3,0 mm I 
diam. 50 x 2,4 mm and diam. 50 x 3,7 mm ! 
diam. 63 x 3,0 mm and diam. 63 x 4,7 mm I 
c.i.".c.:m. 90 '< 2, 7 mm and diam. 90 x 4, 3 rum and diam. 90 x 6, 7 mm 
diam.110 x 3,2 mm and diam.110 x 5,3 mm and diam. 110 x 8,2 mm 
diam.125 x 3,7 mm and diam.125 x 6,0 mm 
diam.160 x 4,7 mm and diam.160 x 7,7 mm 
diam.250 x 7,3 
aiam. 80 x 3 mm <for Latrine pans> not ISO standard 

CALIBRATORS 

I 7) inox or bronze tubular shaped with microholes and microsleeves, 
proloungP-d with connecting bars to hold set of sizing rings 
should b~ suitable to vacuum calibration.when installed 18) 

I :9, 
I 

in the unit described at 1.1.5 
dimensions: ouside diameter 20, 25, 32, 40, SO, 63, 90, llO, 125, 160 
250 and 80 mm <not ISO sta~dard> 

I •• • UTILITY NEEDS: 
I 

1: 
I 

l ·~-----·-·=·······-·····=·====•==·=··----------=-····=·······=·==·====•••t 
I MAIN SUPPLIERS: I 
I I 
I Some as ref l.13 I 

11 I 
I I 
I I 

~t••••••••••••••n••••••••••••••••••••••••u••••••••••••••••••••••••••••••••l 
I 
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f====================y===================================================i 
I LAY-OUT I EQUIPMENT DATA SHEET: I 
I REF. 1.1.s I EQUIPt'IENT DESCRIPTION: uPVC CALIBRATING UNIT I 
I I I 
t====================~===================================================~ 

t1AIN CHARACTERISTICS: 

• Type: wa~er spraying net at full immersion 
1> diameter range: 20 - 250 mm 
2> minimum length of the vacuum tonk.: 5000 mm 
3;. maximum vacuum required: 700 torr <70 cm Hg> 
4) installed power: at least S Kw vacuum water ring ~ump 
S> spraying nozzles: not clogging type up to l mm diameter impurity 

in cooling water 
6> water filtering set: twin <by-pass system> with manometer and cloth 

sieves ot the inlets 
7> longitudinal translation electrical powered: speeds 0,2-0,S mt/min 
B> tank body: stainless steel 
9) tonk water temperotu~e and level: local controls 

10> positionning: on roil bolted on the flcor 
11 > axes height from the ground: 1000 - 110(1 mm 

Special features: 
I tropicolized 
I dust proof 
I 
I 
I 

UTILITY NEEDS: 
1 > Power > 
2> Air < see 1.1.3 
3> Water 

I 
I 
I 
I 
I 
I 
I 

I 

l====================================·===========··=·=========··=========t 
I MAIN SUPPLIERS: I 
I I 
I Same os ref • 1 • 1. 3 I 
I I 
I I 
I I 
I I 
I I 
············=·······=············==································=······· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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~ i=~~:::8Kinfilti ===~==~i;~=~~~=~;============================i 

I REF. 1.1.6 I EQUIPl1ENT DESCRIPTION: uPVC COOLING UNITS I 
I I I 

~ :====================~===================================================~ 

I l'IAIN CHARACTERISTICS: I 

I '• ', Type: water spraying 
I 1> diameter range: 20 - 250 mm outside diameters t 

I 
I~ 2> length required: enough to assure the complete cooling of the 

proposed range of pipes (diameters+ thickness+ speed> whith 
water at lt-°C 

I" 3> water filtering set: twin by-pass system with manometer 

I I
I and cloth sieves at the inlets 

4> spray nozzles: not clogging type up to l mm diameter impurity in 
I cooling water 
I S> installed power: water circulating pumps at least 1 KW for each 

I I meter length 
1- 6 > tank. water temperature local controlled 
I 7) pipe axes height: 1000 - 1100mm 

I 1

1 

8> translation: manual on floor rails 
9) tank body: stainless steel 

I 
I· 

1 1

1

: Special .features: 
tropicalized 

I dust proo.£ 

I ~-
' I:-, 
I 

1: 
I 
I 
I 
I 
I 
I 
I 

I. 
I 
I 
I , . 
1 · 
I 
I 
I 
I. 
r .. 
I' 
I 

UTILITY NEEDS: 
1 i Po•..,er C 
2> Ai~ > See 1.1.a 
3 > Water < 

t============================2=========~=============z=:=================~ 
I MAIN SUPPLIERS: I 
I I 
I Same as ref. l. 1. 3 I 
I I 
I I 
I I 
I I 
I I 
········-~-~====·=·==·==·====···=·=·===·=·=·=······=·==····=·==······====! 
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f====================Tz==================================================i 
I LAY-DUT I EQUIPtENT DATA SHEET: I 
I REF. 1.1.7 I EQUIPttENT DESCRIPTION: l'IARKERS I 
I I I 
t====================~===================================================I 

l'IAIN CHARACTERISTICS: 
I 
I 
I 

Type: continuously rotating, hot printing with interchangeable writing I 
inserts, coloured tape marking, I 

Writing inserts: individually or 
following labels: 

together enabling to have the 

NAl"IE OF PRODUCER 
OUTER DIAMETER <mm> 
PRESSURE (bars> 
LENGHT OF THE COIL <mt> 
PERIOD OF PRODUCTION <month-year> 

I distance stap between marks on the pipe: 1000 +/- 1 mm 

I 

thermoregulation of printing marker with proportional controller 

height of printing: 1010 to 1225 mm from ground levels 
stand: individual or bolted on the haul-off frame <inlet side> 

UTILITY NEEDS: 
1 > Power > 
2> Air < see 1.1.3 
3 > Water > 

QUANTITY: 
1 <ONE> 

I 
I 

I 

t••••••••••••••••••••••••••--••w••••••••••••••••••••••••••••••=•=•••••••=t 
I tlAIN SUPPLIERS: I 
I I 
I Same as ref. 1.1.3 plus: I 
I SICA <I> - ELMEPLA <I> - GATTO <U.S.A.) - YORKSHIRE cu.K.) - WAVIN CH> I 
I UPO < S > - MAUNV < F > I 
I I 
I I 
I I 
··-----------------······················--······-·········=~~---········· 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I LAY-OUT I EQUIPl'tENT DATA SHEET: I 
I REF. 1.1.a I EQUIPl"IENT DESCRIPTION: uPVC HAlL OFF I 

11 I I 
t==================~=!===================================================t 

I 
I 
I 
I 
I. 
I 
I 
I 
I 
1. 
I 
I 
I 

MIN CHARACTERISTICS: 

Type: caterpillar, rubber pads! multiple belted 

Diameter range: 20/250 mm 

Speed range: 0,2110 mt/min 

Minimum length of contact : 1500 mm 

Pneumatic controlled clamping force: 0,05-5 Kg/cm2 on the rubber pads 

Maximum pulling force: 4000 !<g 

Number of belts: at least 2 for pipes up to SO mm OlJ included 
at least 3 for pipes up to 90 mm OD included 
at least ... for pipes up to 250mm OD included 

Installed power: DC drive thyristhor total controlled 1 Kw minimum 

Speed control: remote with high sensibility potentiometer 

Mechanical control: quick opening of the belts, quiet closing 

Rubber pads hardness: 60 - 80 shore A 

Height cf pipe axes from the floor = 1000 - 1100 mm 

Special features: 
tropicali.zed 
dust proof 

UTILITY NEEDS: 
1> Power < 
2> Air > see 
3 > Water 

1.1.3 

. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~ •========================================================================~ 
I l"IAIN SUPPLIERS: I 

I I I 
I Some as ref. 1.1. 7 I 
I I 

I 
I I 
I I 
I I 
I I 
····=·=·=======·==·================·===========··=========·=···=·========J 
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f====================T===================================================~ 
I LAY-OUT I EQUIPl'IENT DATA SHEET: I 
I REF. 1.1.9 I EQUIP1'1ENT DESCRIPTION: CUTTING MODULE I 
I I I 
t====================~===================================================t 

MAIN CHARACTERISTICS: 

Type: rotating saw with vertical movement. The module should be able 
to shu~tle while cutting, at the same extrusion speed. 

Saw cutting blade: air transparent type to reduce calibroti~r. 
problems during cutting 

Pipe range: diam. 20 - 250, maximum thickness 9mm 

Cutting scraps: separate collector 

Installed power: 2 Kw minimum AC drive 

Pneumatic clomping on the moving pipe 

Pipe ax?s height from the ground: 1000 - 1100 mm 

Special features: 
tropicalized 
dust proof 

UTILITY NEEDS: 
1 > Power X > 
2 > Air X < see 1. 1. 3 
3 > Water < 

I 
I 
I 
I 

l•===•==•=======•===============~•=•==•••=====z=•=••=•s===s•========•==•=t 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I MAIN SUPPLIERS: I I 
I I 
I Same as reE.1.1. 7 I 

I I I I I 
I I 
I I 

~---···-··········=·······································-····-~-------·! I 
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I LAY-ouT I EQUIPl"IENT DATA SHEET: I 
I REF. 1.1.10 I EQUIPtENT DESCRIPTION: TILTINi TABLE I 

~ ~====================!===================================================: 
I 
I l'IAIN CHARACTERISTICS: 

I ~ Length: 6000 
I 

6500 nun 

I ' Height: 1000 1100 mm above floor 

I 
I 
I 

Pipe collector: by gravity, allowing capacity for a minimum 0£ 5 pipes 
diam. 250mm 

Oia.aaeter range: 20-250 mm outside diameter 

Electrical switch of tilt: positionned from 100 ~o 300 mm after 
cut switch 

Pneumatic tilting 

I, 
I 
I 
I 
I 
I 
I 
I 
I 

I ,, 
I 

I! 
I 

II 
I 
I 

I 
I 
I 
I 

UTILITY NEEDS: 
1 > Power X < 
2 > A.ir X > see 1. 1. 3 
3> Water < 

~ •========================================================================~ 
I '1AIN SUPPLIERS: I 
I I 

11 Same as rei.1.1.3 I 
I I 
I I 

11 I 
I I 
I I 
•••••••••••••a•••2a••••••••••••~=••••••s==•••••••••••••••••••••••••••••••' 
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f====================y===================================================1 
I LAY-DUT I EQUIPtENT DAT~ StEET: I 
I REF. 1.1.11 I EQUIPtENT DESCRIPTION: SOCKETING l'IACHINE ANO I 
E I SOCKETING ttOlLD I 
t====================~===================================================t 
I 
I l'IAIN CHARACTERISTICS: 
I 

Semi-automatic belling station: 

heating desk with thexmo-controlled plastic s~f~ening oven 
<temperature control SO - 150°C; with a minimum of 3 working 
stations> 

forming unit with clomps and pneumatic movement of socketing 
head, internal sizing plain socket for sealant coupling, cooling 
device; with a minimum of 3 working stations 

belling tools: accordingly to ISO R 161 standard as internal 
sizing <tolerance for pipe diameters: 20, 25, 32, 40, 50, 63, 
90, 110, 125, 160, 250 according to DIN 8062 or UNI 7441 

half thickness belling tools <for tube well casing and screews 
to be threaded>: diameter 110, 160, 250 

UTIL!TY NEEDS: 
1 > Po .... ~r S Kw 

QUANTITY: 1 

Js=•========================================2=•==========================4 
I MAIN SUPPLIERS: I 
I I 
I Same as 1.1.7 I 
I I 
I I 
I I 
I I 
I I 
·----~---···=···=··=====·=·==·==·····=········=···=··=·=········==····=··· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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~f==:::::::.:::::======T===================================================i 
I LAY-QUT I EQUIPPIENT DATA SHEET: I 

I I REF. 1.1.12 I EQUIPl'tENT DESCRIPT!!lN: THREADING l"IACHIIE I 
I I I 
•====================~=========================:=========================~ 

I
I I 
I PIAIN CHARACTERISTICS: I 
I I 
I Type: electrical driver, manual controlled axial movement of threader I 

~I <inner or outer> reversible rotation I 

I 
Range cf diameter: l+O : 250 mm 00 

Threading tools: inner and outer, square pitch, average diameters 110, 
160,250 

I Clamping moulds: diameters 110, 160, 250 

I 
1' 
I 
I 
I 
I' 
I 
I UTILITY NEEDS: 

1) Power 3 Kw 

I 
QUANTITY: 1 
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f====================y===================================================i 
I LAY-ouT I EQUIPMENT DATA SHEET: I 
I REF. 1.1.13 I EQUIPMENT DESCRIPTION: SLEEVING MACHINE I 
I I I 
~====================!===================================================~ 

l'IAIN CHARACTERISTICS: 

Type: multiple pa~ked circular saw blade, at least 3 radially 
pivotting arms, automatic translation of the pipe, ofter 
every sleeying cycle. 

Blade thickness: 0,5-1 mm 

Slade diameter: 100-150 ouside diameter 

Distance between each packed blade: 5-lOmm 

Required free/closed area ratio: 10% on the pipe outside surface 

Pipe range: 110 - 250 mm outside diameter 

Scraps and powder from blades: separate ~ollector 

Special features: 
tropicolized 

UTILITY NEEDS: 
1) Power 2 Kw 
2 > Air X 

QUANTITY: 1 

t============~==========================================================~4 
I l'IAIN SUPPLIERS: I 
I I 
I ELMEPLA <1> - UPC <S> - FRANKISCHE <D> - HEGLER <D> I 
I I 
I I 
I I 
I I 
I I 
ls••=•••=•••==•=====•=•s~===~==••=•••==••====••====•====•=•========••=•==I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 

1 ')6 
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f====================y================~==================================1 
I LAY-otrr I EQUIPMENT DATA SHEET: I 
I REF. 1.1.14 I EQUIPMENT DESCRIPTION: uPVC WASTE GRINDER I 
I I I 
•====================~===================================================~ 
I 
I MAIN CHARACTERISTICS: 
I 
I Type: heavy construction rotating blade grinder, for UP'.'C pipes 2SOi..9 
I mm max 
I 
I 
I 
I 
I 
I 

Hopper: low noise, lateral pi~a feeding 
Rotating blades: minimum n.3 
Fixed blades: n.2 
Rotor minimum width: 500 mm 
Rotor minimum diameter: 400 mm 
Water circulating cooled grinding room 

I 
I 
I 
I ,. 

Screen holes: 10 mm diameter, capacity: 250 Kg/h 
Scrap collecting stainless steel under tank 
Complete electrical cabinet with security switches 

Special features: 
tropicalized 
dust proof 

I 
I 
I 
I 

UTILITY NEEDS: 
1> Power 32 Kw 
2) Water 0.5 cu.m/h 

QUANTITY: 1 

f 
I 
I 
I 
I 
I 
I I t========================================================================4 

I MAIN SUPPLIERS: f 
I I 

11 CUMBERLAND < U. K. > - MECCANOPLASTICA <I> - TRIA <I> - and many others - I 
I I 
I I 

11 I 
I I 
I I 
•=•===•a••======•~===s==•===•=====•====~=====•••==========~•••~••a•==•===~ 
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f=~~~~~======y==========================- ===========:==========i 
1 ~Y-OUT I EQUIPl"IENT DATA SHEET: 
I REF. 1.2.1 I EQUIPMENT DESCRIPTION: HOPE DRYING HOPPER 

I 
I 

I I I 
~=====~==============!===================================================4 

MAIN CHARACTERISTICS: 

Type: hot air dryer for non hygroscooic ~ranules, stard alone structure 

Internal voluffie: 500 lt minimum 

Max temperature: 150°C <working temperature at 90°C for HOPE> 

rleating power: 13 kW minimum 

Fan motor power: about 2 KIJ 

UTILITY NEEDS: 
1> Power 15 Kw 

QUANTITY: 1 

I 
I 
I 

t========================================================================4 
I MAIN SUPPLIERS: I 
I I 
I PIOVAN CI> - FRIGOMECCANICA <I> - CHURCHILL CGB> I 
I I 
I I 
I I 
I I 
I I 
l===•=•==~===••========-:=s=••========~•==========•=•sa=======••ss••====•=I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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f====================i===================================================; 
I LAY-Ol.JT I EQUIPl"IENT DATA SHEET: I 

I I REF. 1.2.2 I EQUIPl"IENT DESCRIPTION: HOPE SINGLE SCREW I 
I I EXTRUDER I 
•====================~===================================================~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MAIN 0-IARACTERISTICS: 

Type: single screw, constant pitch. 
Barrel length: L/O ratio at least 30 
Screw diameter: 85mm minJ.mum 
Number oE thermo-controlled heating points on tne barrel: 8 zones 
minimum <temp. 100 - 2S0°C> 
Number oE thermo-controlled air cooled zones on the barrL·: minimum 
the last '+ zones 
i~aximum output: <at maximum melt temperature and pressure of 220°C 
and 200 bar> 250 Kg/hour 
Installed power: 60 Kw minimum - DC drive thyristor total ca:itrolled 

Other £ea tu res: 
screw geometry Ear HOPE pellets, pressure pipe production 
control board: positioned close to the head outlet. Screw speed and 
linear haul-0££ speed indicators and commanos at easy reach for 
maneuvering while looking at the pipe between the die and the caliber. 

Special features: 
electrical cabinet 
tropical isolation 
dust proof 

complete with security switch 

UTILITY NEEDS: 
1 > Po•.o1er 105 I<-'"' 
2> Air 0.5 cu.m/h 
3> Water 11 cu.m/h 

QUANTITY: 1 

I 
I 
I 
I 
I 
I 

, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•=·======================================================================~ 

I 
I MAIN SUPPLIERS: I 
I I 
I As per l. tem 1. 1. 3 I 
I I 

I I I 
I I 
I I 
I I 
la~•=~=••••2••••~s•==•~=s=====z=======~•=:=========~=============~==m~==~~ 
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f====================y===================================================i 
I LAY-DUT I EQUIPt'IENT DATA StEET: I 
I REF. 1.2.3 I EQUIPttENT DESCRIPTION: HOPE EXTRUSION TOCLS I 
I I I 
t====================~===================================================t 
I MAIN DiARACTERISTICS: I 
I . I 
I HEADS: 
I 
I 
I 
I 
I 

Type: Helical shcpe 
high flow, low bock-pressure, for HOPE pressure pipe 
material: stainless steel or carbon steel internally chromium plated 
maximum pressure drop: not higher than 200 bar at melt temperature 
not higher than 220°C, at the maximum linear speed of 15 mt/min 
or at maximum output of 250 Kg/hr 
thermo-controlled in each zone 
tools for the production of HOPE pipes according to ISO R 161 
standards <wall thicknesses according to DIN 8074 or UNI 7611 
or es equivalent tolerances range>: 
diam. 20 x 2 and diam. 20 x 2,8 
diam. 25 x 2,3 and diam. 25 x 3,5 
diam. 32 x 3,0 and diam. 32 x 4,5 
diom. 40 x 2,3; 40 x 3,7 and 40 x S,6 
diam. SO x 2,9; SO x 4,6 and SO x 6,9 
diam. 63 x 3,6 and 63 x S,8 
diam. 90 x S,1 and 90 x 8,2 

CALIBRATORS 

inox or bronze tubular shaped with microholes and microsleeves, 
prolonged with connecting bars holding set up sizing rings 
suitable to double vacuum calibration when installed in the unit 
described at ref. 1.2.4 
dimensions: outside diameters <tolerances as in DIN 8074 or UNI 
7611>: diam. 20, 2S, 32, 40, SO, 63, 90 

UTILITY NEEDS: 
1> Power < 
2> Air > see 1.1.2 
3 > Water 

t•=•=====·=========================================================·=·===t 
I l"IAIN SUPPLIERS: I 
I I 
I As per 1. 1. 3 I 
I I 
I I 
I I 
I I 
I I 
··-······················~----····················=·······=··············· 
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li=~~;~~============~==~~~i;~~=~~~~=~~;============================~ 

I REF. 1.2.~ I EQUIPMENT DESCRIPTION: HOPE CALIBRATING ~NIT I 
I I I 

~ ~====================~===================================================~ 

I MAIN CHARACTERISTICS: I 

11 I 
I Type: water spraying, not fully immersed, with two separate vacuum I 

zones I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

1> diameter range: 20 - 90 mm outer diameters or wider 
2 i minimum lenght of each vacuum tan&-,: 2000 mm 
3> maximum vacuum required: 700 torr C70 cm Hg) in each rcom,separate 

control 
4) installed power: at least 3 Kw water ring vacuum pumps tor each zone 
S> spraying nozzles: not clogging type up to lmm diameter suspension in 

cooling water 
6) water filtering set: twin with by-poss system with filters at the 

general inlet 
7> electrical powered longitudinal translation: speed 0,2 - 0,5 mt/min 
8> positionning on rails bolted on tne floor 
9> tank body; stainless steel 

10> tank water temperature and level local controlled 
11> pipe axis height: 1000 - 1100 mm from the floor 

Special features: 
dust proof 
tropicalized 

UTILITY NEEDS: 
l > Power X < 
2 > Air > 
3 > Water X < 

see l.2.2 

• I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

J======s===============~===================z=============================4 

11 MAIN SUPPLIERS: I 
I I 
I I 

11 I 
I I 
I I 
I I 

.I ~--·····-~·····r·=···························~········=·················~l 
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f====================T==========================~========================i 
I LAY-OUT I EQUIPMENT DATA SHEET: I 
I REF. 1.2.S l EQUIPMENT DESCRIPTION: HOPE COOLING UNITS I 
I I I 
t===:================!===================================================~ 

I 
MAIN CHARACTERISTICS: I 

Type: water spraying 
1> diomater range: 20 - 90 mm outer diameter or wider 
2> lenght required: assuring the complete cooling of the proposed 

range of pipes <diameters, thickness, speed> with water ct 16~C 
3) water filtering set: twin <by-pass system) with manometer with 

filters at the general inlet 
4) spray no=zles: not clogging type up to imm diameter impurity in 

cooling water 
S> installed power: water circulating pumps at least 1 Kw for each 

meter lenght 
6> tank water temperature local controlled 
7> pipe axis height: 1000 - 1100 mm 
8> translation: manual on floor rails 

Special features: 
tropicalized 
dust proof 

UTILITY NEEDS: 
1 > Powe:;.· < 
2 > Air > see 1. l. 2 
3> Water < 

I 

I 

•========================================================================4 
S MAIN SUPPLIERS: I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
le=====•======================~=======••==•=========•==••••======•••====•• 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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~ f==~:::~::::::=======T==============================~====================t 

I LAY-OUT I EQUIPt1ENT DATA SHEET: I 

1
1 REF. 1. 2. b I EQUIPt1ENT DESCRIPTION: MARKERS I 
I I I 
•====================~=================================================~=~ 

I :
I 

I 

1: 
I 
I 
I 
I 
I• 
I 
I 
I 
I• I 
•! 

I 

II 
I 

MAIN CHARACTERISTICS: 

Type: continuously rotating, hot printing with interchangeable 
writing inserts, coloured tape marking, foreseen for progressive 
bench markers of the coiled pipe. 

Writing inserts individually or together anabling to have the 
following labels: 

NAME OF PRGDUCER 
OUTER DIAMETER <mm> 
PRESSURE (bars> 
LENGHT OF THE COIL <mt> 
PERIOD OF PRODUCTION <month-year> 

Di~tance step between marks on the pipe: 1000 +/-

Thermoregulation of printing marker with proportional controller 

HP.ight of printing: 1010 to 1225 mm from ground level 

Stand: individual or bolted on the haul-off frame <inlet side) 

UTILITY NEEDS: 
1> Power X 2 Kw 
2> Air X O.S cu.mt/h 

QUANTITY: 1 

t 
I 
I 

' ' I 
I 
I 
f 
I 1: t========================================================================4 

I MAIN SUPPLIERS: I 

I I I 
' See i tem 1. 1. 7 I 
I I 

I I I 
I I 
I I 
I I I ·····························=~==·==·=···==·=··=············=··········==J 
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f====================T===================================================i 
I LAY-OUT I EQUIPl'IENT DATA SHEET: I 
I REF. 1.2.7 I EQUIPMENT DESCRIPTION: HOPE HAUL OFF I 
I I I 
t====================~===================================================~ 
I I 
I MAIN CHARACTERISTICS: I 

I Type: caterpillar, multiple belted with r11bber pods 
I Diameter range: 20 - 90 mm OD 
I Speed range: O,S - 15 mt/min 
I Maximum pulling force = 3000 Kg 

Minimum lengths 0£ contact = 1500 mm 
Pneumatic controlled clamping force: 0,05 - 4 Kg/cm2 on the rubber 
pods 
Rubber pods hardness: 50 - 70 shore ~ 
Number of belts: at least 2 for pipes up to SOn.m OD in~luded 
Number of belts: at least 3 for pipes up to 90mm OD incluced 
Installed power: DC drive, thyris~er total controlled l Kw min 
Speed control: remo~e with high sensibili~y potentiometer 
Mechanical control: quick opening, quiet pneumatic closing 
Heigh of pipe oxes from the floor: 1000 - 1100 mm 

UTILITY NEEDS: 
1 > Power X C 
2 > Air X > see 1. i. 2 
3> Water C 

I 
I 
I 
I 
I 

t========================================================================t 
I MAIN SUPPLIERS: I 
I I 
I See item 1. 1. 2 I 
I I 
I I 
I I 
I I 
I I 
•=··=·····==·==··====•==···==·==··=·====····=·==·======··====·======·····j 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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I t====================y===================================================1 
I LAY-ouT I EQUIPMENT DATA SHEET: I 
I REF. 1.2.8 I EQUIPl'IENT DESCRIPTION: CUTTING UNIT J 

1 1 I I 
t====================~==================================~================~ 

I 
I 
I 
I, 
I 
I 

t1AIN CHARACTERISTICS: 

Type: rotating saw with vertical movement. The unit should be able 
to translate; while cuitting, at the same extrusion s~eed. 

Sow cutting blade: air transparent tipe to minimize calibration 
problems during cutting 

Pipe range: diam. 20 - 250 maximum thiclt.ness 9m:n 

Cutting scraps: separate collector 

Installed power: 2 Kw minimum AC drive 

Pneumatic clamping on the moving pipe 

Pipe axes heigth from tne ground: 1000 1100mm 

I 
I 
I 
I 
I 
I 
I 

' I 

I 
I, 

Special features: 
tropicalized 
dust proof 

I 
I 
I 
I 
I 
I 
I 
I 
I 

UTILITY NEEDS: 
1 > Power X < 
2 > Air X > see 1. 1. 2 
3 > Water < 

t=·===============================================~======================~ 
I MAIN SUPPLIERS: I 
I I 
I See item 1. 1. 2 I 
I I 
I I 
I I 
I I 
I I 
ls••••••••••••••••~•===•=•a•2saasss=a•aaaa••••••=••:••sa=a=•••••••••ssasa~ 
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f====================y===================================================i 
I LAY-OUT I EQUIPMENT DATA SHEET: I 
I REF. .1.2.9 I EQUIPl"IENT DESCRIPTION: TWIN WHEELED COILS I 
I I I 
t====================~===================================================t 
I I 
I t1AIN CHARACTERISTICS: I 
I I 
I Type: side bv side positioned coiling re:ls I 
I I 
I Minimum range of inner diam~ter oi pipe coil: L+BOmm : 2160 mm I 
I I 
I Maximum outer diameter o± pipe coil: 2800 mm I 

Minimum range of width of each pipe c~il: 300 • 1000 mm 

Electromechanical clutch drive at constant adjustable torque 

Installed power: at least 3 •:...w 

Maximum speed: 15 mt/min 

Easy strip linking of the wounded coil by hand 

Easy removing of linked wounded coil by hand forklift 

Working selection of: coiling reels in use left, right, both 

UTILITY NEEDS: 
1> Power C 
2 > Air > see 1. 1. 2 
3) Water 

t==••=•===========••=========•======================•=c=~~==s=•=••••==••=4 
I l'IAIN SUPPLIERS: I 
I I 
I See i tem 1 • 1. 2 I 
I I 
I I 
I I 
I I 
I I 
'··················=·=·=·····==·=··=·······-········=····················· 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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~ f====================y===================================================~ 
I LAY-QlfT I EQUIPl"IENT DATA SHEET: I I I REF. 1.2.10 I EQUIPl'ENT DESCRIPTICJ'.I: HOPE WASTE GRINDER I 

~====================!===================================================: 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
.I 
I 
I 
I 

l'IAIN CHARACTERISTICS: 

Type: heavy construction, rotating blade grinder, for HOPE pipes diam. 
90 >< 9 mm ma>< 
Hopper: low noise, with lateral pipe £~·"'ding 

Rotating blades: minimum n.3 
Fixed blades: n.2 
Rotor minimum width: 400mm 
Rotor minimum diameter: 300mm 
Water circulating cooled grinding room 
Screen holes: Bmm diameter 
Installed power: 15 Kw minimum 

I Capacity: 150 Kg/h 

I 

Complete electrical control cabinet, with security switches 
scrap collecting under tank. 

Special features: 
tropicalized 
dust proof 

UTILITY NEEDS: 
1> Power X 15 Kw 
2> Water X 0.3 cu.m/h 

QUANTITY: l 

1========================================================================1 
I "AIN SUPPLIERS: I 
I I 
I CUMBERLAND CU.K. > - MECCANOPLASTICA <I> - TRIA <I> - and several other I 
I I 
I I 
I t 
I I 
I I 
l•••••=••••a••••••••••••=•••••=~sass22•ssa2assa•=•••~==2••••~•••=••~••m::! 
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f====================T===================================================i 
I LAY-Ol.JT I EQUIPl'IENT DATA SHEET: I 
I REF. 1.2.11 I EQUIPl'ENT DESCRIPTION: HOPE PIPES BUTT WELDING I 
I I EQUIPl'ENT I 
t====================~===================================================t 
I I 
I l'IAIN CHARACTERISTICS: I 
I I 
I Type: portable HOPE pipe butt welding machine for pipe range 2u : 90~m I 

(maximum wall thickness 9mm} I 
I 

Complete with: hand or electrical powered front milling of tne two I 
pipes surfa=es to be ~eldea 

twin tables holding clomps <one fixed, t~e other hand movoole' 
heating tnermo-controlled pla~e <antiadhesive surface> at 190 : 210°C 
spring operated loading device wi~n locking under load 
easy reading load scale 
thermo-chromic wax pencils set 

UTILITY NEEDS: 
1> Power X 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•=-:======================================================~===============4 I 
I MAIN SUPPLIERS: I 
I I 
I I I 
I I 
I I 
I I I I I 
I I 
ls••==•••==smsssa••=••••a::smss====s=•••=••••••••••=z===•=••••••••=m=•=•=' 

I 
I 
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lf==::::::=e:::::======T===================================================i 
I LAY-<JUT I EQUIPl'IENT DATA SHEET: I 

11 REF. 1. 2.12 I EQUIPl'IENT DESCRIPTION: HOPE PIPES TEE AND BENDS I 
I I BUTT WELDING EQUIPl"IENT I 
1====================~===================================================4 

I ·: MIN CHARACTERISTICS: 

I Type: portable HOPE pi.pe butt welding machine £or pipe range 2•)-90111m 

I ll <maximum wall thic~ness 9mm>. 
These units in addition to the butt welders described i.n re£. 1.2.11 

I may cut and weld HOPE pipes in angular sections at 30t>; 4-S•; 60° and 

1 
! 90• degrees. 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I UTILITY NEEDS: 

I 

I 
I 
I 
I 
I 
I 
I 
I 

I •========================================================================: 
I MAIN SUPPLIERS: 

1! 
I 

1i 
I 

I 
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f====================y===================================================i 
I LAY-ouT I EQUIPMENT DATA SHEET: I 
f REF. 1.3.1 I EQUIPt1ENT DESCRIPTION: lN:JECTION MOULDING I 
I I MACHINE I 
L====================~===================================================~ 

MAIN CHARACTERISTICS: 

1) Hori=ontal clearance between colum: at least !Omm more than maximum 
width of latrine pans mould <ref.1.3.2> with shiding section up~ards 

2) minimum 42•) ton= clamping force 

3> minimL'm snot capacity 

~>mechanical mouvements Cloc~1ng ~nee> 

S} mould thiclrness allowed range 400 : 800mm minimum 

6) secur~ty switches on gates, a~tomotic opening 

7> extraction device on moving plate 

I S> electromechanical control c~bine~ with sequence of cycle <relais 
type, not microprocessor> 

9> thermocontrollers: electronics Fee-cost type, PID function minimum 
96 >< 96 front dimension 
HOPE plasticating screw with valve + UPVC dry blend screw 
security control on lubrification, filters, water and oil 
water flow control for mould cooling 

OTHER FEATURES: 
tropicalizei:l 

- dust proof protection 

UTILITY NEEDS: 

l 

t==============~=========================================================t 
I MAIN SUPPLIERS: I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
••===•••=======s•••••••~~=-==•========s=•==========•===•=a=•====s===~====~ 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I I
f =6'Wfilp Pt:&..&YIE£P& =====i===================================================i 

LAY-OUT I EQUIPMENT DATA SHEET: I 
I REF. 1.3.2 I EQUIPMENT DESCRIPTION: LATRINE PAN MOULD. I 

I ~====================!===================================================: 
I 
I MAIN CHARACTERISTICS: 

I: 
I 

1: 
I 

•! 
I 
I 
I 
I 

Moulded piece as described in drawing without number of 2.2.84 of 
Environmental Sanitation Division Dept. of Health <at point Al,A2, 
A3, A4 > 

thickness of the pan: minimum 3mm 

material of piece: HOPE 

weight of pan including running feeders about 800 gr 

material of mould: alloy steel <Niche! Chronium> 

type: simple and rugged construction, hydraulic movement of uoper 
sliding wall 

extraction of piece: automatic with third plate 

sealing frame around piece: at least 100mm each 

runners: cold type, manual cutting of feeding runner 

easy cleaning of water cooling holes and system 

I I 

I 
I 
I UTILITY NEEDS: 

I • 

I •========================================================================i 
I MAIN SUPPLIERS: I 

1 1 I 
I t 
I I 

I 
I I 
I I 
I I 
I I I •====~=============2=========================2===========================! 

I 
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f==~~~iM======i===================================================i 
I LAY-OUT I EQUIPl'IENT DATA SHEET: I 
I REF.1.3.3 I EQUIPl'IENT DESCRIPTION: MOULD FOR PVC FITTINGS I 
I I I 
t====================!===================================================t 

MAIN CHARACTERISTICS: 

Type: 4 places with interchangeable insert, central solid £eed head 
£or moulding uPVC 

4 hydraulic moving castles disposed at 90°, suitable to mount 
dif fe=ent round male for obtaining bends or tee 

total length of stroke of every castle = 80 mm 

insert for obtaining 90° elbow double socl<,eted di.am. 2(1 

insert for obtaining 9(10 elbow double socl<,eted diam. 25 
insert for obtaining '?(10 tee triple socl<,eted di.am. 25 
insert for obtaining 9,)0 tee triple socketed diam. 32 

thicknesses: sufficient to outstond 16 Bar working pressure 

material of mould: alloy steel internally nickel plated 

easy cleaning of cooling water holes 

UTILITY NEEDS: 

I 
I 
I 
I 
! 
I 
I 
I 

•========================================================================• 
I MAIN SUPPLIERS: I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
l~••=•=========•••=z=s===•==••=s==•=====•==•s=••==••=•=•===•••=••••======! 
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lf==::::::=~~::======T===================================================i 
I LAY-OUT I EQUIPl'IENT DATA SHEET: I 

1
1 REF. 1. 3. lf. I EQUIPMENT DESCRIPTION: MOULD FOR LATRINE PANS I 
I I FITTINGS I 
•====================!===================================================~ 

I 
I 
I 
Ir 
I 
I 
I 
I 

tfAIN CHARACTERISTICS: 

Type: 3 places £or 3 different shape bends C90°; 135° and 45°> 
central solid feed head (not hot runners filling> for HOPE 

Only 3 hydraulic moving mole castles, each with two round male. 

Bends suitable ta connection to latrine pan Caccor~ing to drawing ••• 
with plain socket and sealing bond. 

One of the two mole used in every bend must be holed for air passing 
while extracting for not making internal vacuum. 

Outer diameter, '=ls inner in the soctc.et = 80 mm 

Thic",ness = 3 mm 

~aterial of mould : alloy steel 

Easy cleaning of cooling water holes. 

I' 
I 
I 

UTILITY NEEDS: 

I 
I 

t===========================================~============================4 

1
1 MAIN SUPPLIERS: ' 
I I 
I 1 
I I 

11 I 
I I 
I I 

I ~======================~=============================~===========·=======! 
I 



143 
CONSULTING ENGINEERS 

f====================T===================================================i 
I LAY-OUT I EQUIPMENT DATA SHEET: I 
I REF. 3.1 I EQUIPMENT DESCRIPTION: MILLING UNIT I 
I I I 
t====================~===================================================4 

I 

I 
MAIN CHARACTERISTICS: I 

I 
Milling unit: I 

I 
size of the table working surface: i 
num~er of T slots 
• separcite motors for spindle and feeds min. 1100 x 300 mm 
. spindle motor should be above S HP 

feeds motor above 2 HP 
spindle ISO 40 or ISO 50 (better tne second one) 
range of speeds from 30 to 1500 rpm 
number of speeds 12 
number of feeds 18 
the milling unit should be supplied with both universal and vertical 
milling attachment and two full set of tools. 
skid mounted refrigerating fluid 

Other features: 
tropicalized drive and electrical cabling 

- ISO testing procedure before shipping 

UTILITY NEEDS: 

•======================~=====================~=========================== 
I ~AIN SUPPLIERS: 
I 
I 
I 
I 
I 
I 
I 
l:=====s===============•===============•=========~=====•-================A 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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lf==::::::=:=~:::======i=============================· =====================l 
i LAY-OUT I EQUIPMENT DATA SHEET: I 

1
1 REF. 3. 2 I EQUIPMENT DESCRIPTION: LATHE I 
I I I 
t==================~=!===================================================t 
I 1: "AIN CHARACTERISTICS: 

I Lathe: 

1: 
t 

ma>< t:urning c:~pacity mm 2000 x mm 250 
power 0£ electr.ic motor above 10 HP 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

- spindle cam lock an 
Pitches: metric, whitworth module, diametral 
skid mounted refrigerating £luid 

Other features: 
tropicalized drive and electrical cataling 

- ISO testing procedure be£ore shipping 

UTILITY NEEDS: 

f 
I 
! 

I ~======================~=================================================~ 
I MAIN SUPPLIERS: I 

11 I 
I I 
I I 

11 I 
I I 
I I 

I ~--············-·················==···········===················=·=····=l 
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14 4. Bh 

f====================y===================================================i 
I LAY-OUT I EQUIPMENT DATA StEET: Lay-out I 
I REF. 3.3 I EQUIPMENT DESCRIPTION: autoclave I 
I I I 
t====================~===================================================t 
I "AIN CHARACTERISTICS: I 
I I 
I I . 
I I 

Type 
. Capacity 

Cop 
Heating 
Emptying 
Electrics 

. . . . . . . . 
: . . 

vertical stirrer, £or high viscus liquid 
150 lt 
air-tight, manual opening and loading 
circulating oil max 130 °C 
gravity manual 2" te£lon seals bottom boll valve 
explosion proof equipment, for stirrer drive, timer and 
oil thermoregulotor 

Other features: 

gos suction £an 
tin cons set with tight covers 0£ 0.5 and 1 kg copacity £or cement 
storage 

UTILITY NEEDS: 
1> Power x 10 kw 
2> Water x 0.2 cu.m/h 

AREA NEEDS: PRICE F.0.8.: 

t==========•==============m==========•==•=••=============•=s•••=•••======t 
I "AIN SUPPLIERS: I 
I I 
I many chemical equipment makers I 
I I 
I I 
I I 
I I 
I I 
··········=··=·········=··········=··==··=····-------------·······=·····-· 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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6.2.3 su .. ary of •ain production eguip•ent and •ajar ancillary 

and service plant 

6.2.3.1 Production Equip•ent la> 

R) ONE COMPLETE uPVC TWIN SCREW 
COUNTER ROTATING LINE including 
extrusion tools, calibrating and 
cooling units, haul off, cutting 
unit, tilting table. 

Bl ONE COMPLETE HOPE SINGLE SCREW 
EXTRUSION LINE, together with 
relevant tools, cooling and ca 
librating units, haul off, cut
ting unit and twin wheeled coil 

Weighing unit 
High speed mixer for dry blends 

2 HRRKERS one for each line 

SOCKETING HRCHINE CuPCV> 

THREADING HRCHINE CuPVCJ 
tube well casings 

SLEEVING "ACHINE luPVC) 
tube well screens 

uPVC WASTE GRINDER 

HOPE WASTE GRINDER 

HOPE SELF DRYING HOPPER 

FRONT BUTT WELDING lHOPE> l3 UNITS> 

FRONT 1 ANGULAR BUTT WELDING 
l2 CIRCUITS> 

ONE INJECTION HOULOING ~ACHINE 

HOULO for latrine pans 

MOULD for latrine pans fittings 

MOULD for uPVC pipe fittings 

SPARE PARTS 

.!.QJQL PRODUCTION EQUIPHENT (a) 

ESTI"ATED F.0.8. 
PRICE IN US S 

310,000 

340,000 

4,UOO 
77,000 

24,000 

28,000 

33,000 

40,UOO 

33,000 

25,000 

15,000 

9,00U 

6,UOO 

230,000 

45,000 

20,000 

25,000 

70,000 

1,329,000 
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6. 2. 3. 2 Laboratory <referred to as Production Equipment < b > in 
C:O.far > 

A> PHYSICAL ANO PHYSIOCHEMICAL TESTS 

• Set of polyolefin density columns 
• Direct reading density balance 
• Apparent powder density funnel 
• Shaker for compacted PVC resins 
• Digital precision balance 0 : 200 g ~ 0.0001 g 

Balance plates 0 : 200 g ~ with set of weights 
• Spinning balance 500 g 
• Spinning balance 30 kg 
• Micrometers, Slide calibers <2+2> 
• Polarization microscope 
• Stop watches <2> 
• Viscometers <2> 
• Thermostatic bath transparent glass firmware 
• pH - meter with glass electrodes 
• Stirrer <variable speed> with set of glass 

agitators • 
• Magnetic stirrer with heated plate 

TOTAL OF PHYSICAL ANO CHEMICAL TESTING EQUIP 18,000 

B> HARDNESS ANO MECHANICAL TEST EQUIPMENT 

• Rockwell hardness tester for plastic 
• Shore A and shore 0 durometers <3> 
• Impact tester, analogical read out <Izod/Charpy 

type> 
• Tensile testing machine up to 30 kN, printed read 

out 
• Stress cracking apparatus 
• Short and long term burst pressure tester 
• Falling weight impact tester 
• Elmendorf tear testing apparatus 

Equipment for mechanical tests specimen 
preparation: moulding, puncher, rotating saw, 
contour cut milling machine, press und notching 
machine the latter for the impact tester saples. 

TOTAL HARDNESS ANO 
MECHANICAL TEST EQUIP. 

C> THERMAL PROPERTIES TESTS EQUIPMENT 

• Melt flow index 
• Heat distorsion 
• Vicat softening point 

157,000 us s 

• Melt point measurement with polarized light 
• Oven 25 - 300° centigrade 

TOTAL FOR THERMAL PROPERTIES 
TESTS EQ. 26,000 US S 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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D > GLASSWARE, REACTORS, AND 
CHEMICAL CONSUMERS <Lump sum> 
and other auxiliary equipment 

TOTAL LABORATORY EQUIPMENT <b> 

6.2.3.3 Utilities and ancillaries 

Foreign 

A> POWER U.S. s 

• Overhead transmission line 
• Electrical distribution 

substation and stabilizer 
• Power distribution 
• Light distribution 

TOTAL POWER 

B> WATER 

Well drilling 
• water tank, and distribution~ 

Water chillers 60,000 

TOTAL WATER 

C> AIR 

• Compressor and 
• Distribution 

D> MAINTENANCE WORKSHOP 

Milling machine 
Lathe 

TOTAL 

E> DIESEL EMERGENCY UNIT 

F> ANCILLARIES 

Fork lift 3.5 tons 
Pickup < 2 > 

TOTAL 

G> §PARE PARTS FOR GENERAL 
MAINTENANCE 

TOTAL UTILITIES AND 
ANCILLARIES 

60,000 

30,000 
27,000 

57,000 

50,000 

35,000 

35,000 

10,000 

212,000 ----------------

147 

19,000 

220,000 us s 

Local 

U.S. s 

65,000 

135,000 
15,000 
11,000 

226,000 

7,000 
11,000 

18,000 

6,000 

30,000 

30,000 

10,000 

290,000 
------------------
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The above figures hove been modified os shown below to 
to~e into consideration all the COftlPonents <transport, I 
erection, etc> os well os: 
3% increase for inflation before equipment are 

purchased I 
10% contingencies 

Foreign origin 
$ 

Local origin 
$ 

Description 

uPVC line 
HOPE line 
Injection moulding 
Ancillaries 
LabOratory equip. 
Utilities 
Spore parts 
Transport 
Erection/commissioning 
Plant design & eng. 
Civil works 

TOTAL 3 1 436,000 $ 

6.2.1+ Civil Works 

6.2.1+.1 Site location 

600,000 
'+60,000 
360,000 
100,000 
250,000 
121+,000 
95,000 

165,000 
60,000 
56,000 

2,270,000 

35,000 

280,000 
10,000 
35,000 
55,000 
20,000 

731,000 

1,166,000 

The site in the Hmwaby industrial estate 
area, close to Hmbawi village along Rangoon/Mandalay 
main road. 

is located 

The road is in good conditions and at present is 
furtherly enlarged. 

being 

Main roads and locations have been reproduced on a 
<see map BURMA/1>. 

map 

6.2.1+.2 Site description 

A general lay-out of Hmbawy industrial area is shown in 
the attached drawing N. BURMA/2 
The suggested production building herein is clearly 
indicated.The production and raw material buildings 
have been already constructed. The new production will 
have no effect on the size of the administration Bldg 
and of the maintenance workshop. 

6.2.1+.3 Civil works 

As previously stated the main buildings are 
Drawings representing lay-out <N.BURMA/3>, and 
are anne~ed to this report. 

ready. 
typical 
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~cc~rding to the officials of Factory N• J, the total 
cost of the Buildings are as follows: 

Production Bld 
& Rav •aterial 
and ports warehouse, 
roads, etc. 

4,500,000 Kiats 

2,500,000 Kiats 

The available area is •uch beyond the effective need. 
The necessary area is as follows: 

- 60~ or production Bldg 
- Rav material warehouse liinished products are stor~d 

in the outside yard under a simple shed). 

ln the invest•ent costs only this occupied portion will 
be considered. 

In the production Blr.g a steel framework for hanging on 
a false ceiling is foreseen. False ceiling is not 
reco••ended. Instead it is suggested to use this 
fra•ework to install water and air pipes and cable 
trays for utility distribution. This solution leaves 
the area free and flexible for future 11odification in 
the lay-out. It also makes it easier to install the 
utilities and reduces costs. 
The given cost esti•ates for the distribution of the 
utilities have Deen •ade using this configuration. 

Internal roads are not modified and are included in the 
lump sum price of the buildings. 

In addition some •inor changes are proposed and are 
shown in the lay-out as: 

- removing of a partition wall to better install 
laboratory equipment 

- increase the dimensions of the transformer room and 
of the compressor room. 

6.2.5 Esti•ate & allowance of spare parts & consu•able 

6.2.5.1 Spare parts 

The offers received at this stage were budgetary lump 
sum quotations. Even 1f some of them ment&oned and 
quoted tne spare parts tne figures are not comparable 
as far as tne scope covered by tnese spare parts may 
d1f fer. 

It was proceeded assuming a 5~ allowance on total 
investments to cover purchase of spare parts for two 
years normal operation. Tnese do not include pieces 
subject to be recond1t1oned frequentl·Y (impellers> for 
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which it was requested to supply tvo. One to operate 
vhile the second is in maintenance. 
In the final tender documents ve suggest to ask ior 
unit price quotations of spare parts considering tvo 
categories: 

aJ Spare parts for two years oi normal operation at 2 
or 3 shifts as the case may be. (Included in the 
bid priceJ. 

bl i:ldoiti"onal recom1l"endea spare parts which is a list 
oi pieces, the manufacturer suggests, according to 
his experience, to account for the distance 
separating the problems oi mixing new orders 
etc. These pieces are not ~ •. eluded in the bid pr ice, 
but are to be considered as options to take beiore 
awarding contract and someti•es even after. 

6.2.S.2 Consu•able hardware and tools 

Process technology of plastic extrusion and injection 
cause little wear and tear to hardware and tools. Only 
so•e reconditioning of Linings and maintenance on 
components may be required. l1) 
Consumable tools for the milling and Lathe machines 
have irrelevant impact. 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6.2.6 Foreign technical assistance ~ 
It is suggested that technical assistance be provided by 

1 2 foreign experts during the first tvo years of 
operation of lhe new demonstration unit, namely: 

- One expert in plastic pipes production as well as in 
1nject1on mouldin;. 
He should have spent at Least 10 years 1n 
unit and be acquainted wit~ actual 
problems, maintenance, workshop operation 

a production 
production 

etc. 

- One expert in plastic appliance 
testing Laboratories with at 
experience. 

Note: C1> uPVC pressure pipe extruders 
screws running at no more 
peripher1cal screws 

quality control and 
Least 10 years 

with 
than 

counterrotating 
9 mt 11uns of 

speed, have a screws working lite of about 20.000 
25.000 hours/at 3 shift production, 7 aays a week, 
without interruptions). Frequent start up and shut 
down reduces T.a.o. Ctime between overwholel not only 
on tne crews but also of the barrel and heads. 

I 
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PLANT ORGANIZATION AND OVERHEAD COSTS 

The new de•onstration unit will be located in the 
Plastic Factory N. 3 where •ost of the infrastructures, 
facilities and services are already available. It is 
reco••ended that the new unit be organized as a division 
of the existing factory fro• the administrative point of 
view. lhis will also decrease overheads and 
ad•inistrative expenses. 
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6. "ANPOWER 

6.1 GENERAL 

Manpower requirements have been established taking into 
account the following considerations: 

e.1.1 The production unit will be located within the boundary 
of an existing and operating plastic industry. The 

.present industr~ is manned and staffed and we deem that 
expanding production will increase only direct and 
indirect labour involved in the new production Lines 
while it should not effect other indirect services. 
Purchase in large quantities of some new raw materials 
do not justiiy any increase in the purcnase dept. 
Besides, Purchase and Selling in Burma are done 
according to rigid and consolidated plans directly at 
Corporate level, if not at higher levels. 

6.1.2 Presently the plant nas a total manpower of 70 persons 
divided in 52 direct and 16 indirect workers (ratio 
indirect/direct 1:3). 

6.1.3 ~xtrusion of uPVt should be carried out as much as 
possible on a continuous basis. The injection moulding 
machine in order to satisfy the production output is 
also scheduled on three shifts. The HOPE line works in 
two shifts. Laboratory and indirect staff work only 
during normal hours. 

6.1.4 Wages and salaries in Burma have a wide classification 
range. The Administration Dept. and Rccou~ting Dept. 
have provided the following table: 
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TABLE £.1 - WAGES ANO SALARIES (INCLUDING BENEFITS ANO SOCIAL 
SECURITY CONTRIBUTION) 

All Values in Kiats - 1 s = 7.25 K 

.====y============--=======y==============:r==========y========~ 
I I I I SPECIAL 
I I DESIGNATION I PAY SCALE I 

•--•----------•-------' I I I I 
I 1. I General "gr. I 1400/1300 I 130/120 
I I I I 
I 2. I Deputy General "gr.I 1000-50-1200 I 110 
I I I 
I 3. I Assistant Factory 
I "gr. 
I 
I 4. 

I 
I 

5. 

6. 

1. 

a. 

9. 

10. 

Deputy Assistant 
ngr. 

Head of Division 

Technician Grade 
10/Superintendent 

Technician Grade 9 

Technician Grade a 

Branch Clerk 

Technician Grade 1 

11. I Technician Grade 6 I 

12. Upper Division 
Clerk 

13. 

14. 

15. 

16. 

17. 

11a. 
I 

Technician Grade 5 

Technician Grade 4 

Lover Division 
Clerk 
Technician Grade 3 

Technician Grade 2 

Technician Grade 1 

Apprentice and 
Office Helper 

800-40-1000 100 

500-30-aoo 90 

450-25-700 90 

400-20-520 90 

360-20-460 as 

320-15-440 as 

300-15-~20 as 

250-15-380 ao 
I 

210-15-330 ao 

185-15-305 ao 

160-10-230 80 

150-10-220 75 

130-10-200 75 

125-5-150 10 

110-3-125 10 

100-2-110 10 

S.S.b. I 
CONTRl- I 
BUTION I 

I 
1.ao I 

I 
1.ao 1 

I 
1.ao 1 

7.80 

1.ao 

1.ao 

1.ao 

7.80 

1.ao 

7.80 

7.ao I 

7.ao 

7.ao 

7.ao 

s.ao 

4.50 

3.25 

3.25 

SOURCE: Adm1n1strat1on Department and Recounting Department, 
Pnarmaceut1cal Industries Corporation 
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I 
For investment p~rposes it was considered a reduced 
numoer among the categories Listed nereabove: Level 1, I 
Level 4, Level 6, level 6, Level 11, and level 17. 

Category as in phar•aceu
t ical Industries Corpora
tion list 

Top Manager lLevel 1) 

Manager lLevel 4) 

Superintendent lLevel 6) 

Technicians & Quality 
Control (Level 8) 

Skilled Workers & 
Clerks, drivers 
LLevel 11) 

Helpers lLevel 17J 

Corresponding to positions 
in the following organiza
tion chart 

General Manager 

Production & Planning 
Mgr. 
Laboratory Mgr. 

. HOPE Manager 

. uPVC Manager 

. Moulding Manager 

. General Maintenance 
Tools & mould maintenance 

. Duality control 

. Technical Bureau 

. Lao. Technicians 
Chief Blenders 
Clerks 

. The remaining 
helpers. 

Helpers 

except 
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- - - - - - ·- - - - - - - - - . - - - - . 
·--------. I IEEW. IWWE£Nr lfFICE I 
I I 

a.2 CRGIWIZATI~ awn I Glnlral ltgr. l I l lhilt : 1 I 
I Cltrekl 3 I = 3 I 
I Drivr• 1 • 2 = 2 I 
I Of fic1 Hllplr 1 t 1 : 11 
._._.._._. __ _. __ -.i __ I 

.---------------· I Pim.CTI~ I 
I I 

..-----------------11 I l..AIKRATCRV I 
I I 

..-~~~~~1 11~~~~~- I I 
I ttcr.ager l I l 9\Ut = l I 

INlIRECT U8l.R 

Grinders 
Tooling 
Tecmical &Jr. 
~lity Caltrol 
Gl!n. tbintenmice 
lbllds !taint.ct 
ForUift driver 
Helpers 
Threading I 

1 I l lhift: l 
1 I 2 : 2 
1 I l : l 
1 I 1 : l 
2 I 1 : 2 
1 I 1 : l 
1 I 3 : 3 
2 I 3 : 6 
1 I 2 : £ 

TOTll. INllRECT um.R 19 

I Her.ager l I 1 thift : 1 I 
I I 
I I 

' 
I KPE LUE I 
I I 
I I 
I 1 HIOd I 2 9\iftl I 
I 1 ~rotor I 2 9'Ut1 I 
I I 
I TOT"- DIRECT It I 
I I 
I 

I 1 
I INECTI~ tW.DOO I ,_ I 
I I 
I 1 ltlnoger • 3 9'iJll I 
I l As1i1l I 3 I 
I TOTll. DIRECT 6 I 

' I 

I I 
I I 

' 
I 

I LP\.t Ut£ I I UQAT~V I 
I I I I 
I I I I 
I 1 HICld I 3 lhilt1 I I TtchniciClll 1 I 3 lhUt = 3 I 
I 1 Chief blinder I 3 lhilt1 I I Helper 1 t 1 thUt : 1 I 
I l A11i1t. bltndlr • 3 lhif t1 I I I 
I 1 CUtting/handl, I 3 lhilt1 I I TOTI¥.. LMICMT~V It I 
I I I I 
I TOT"- DIRECT 12 I I I 

TOT"- DIRECT la§RS 2'2 
IN>IRECT KR<ERS 32 

• Threading perlOfllWl can1idlrld indiract 
becOUll al10 11Ploytd oo other activilin 

11° i 0 

I~ 
l!l~S 

~ 

CJ'1 
(.fl 
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8.3 iOTll. L~l.ff COSTS 

f -· - ------; - --;=--====;======;=---=======;==----=;=--=-==--=====================;===========-===-==============• 
I I I I I l'Omt.V 1 s. s. 1 DIRECT cosTs 1 rt-DIRECT cerm; 1 
I I N.ttlEP. I StiJFT I TOTAL I S~A.qy I C~TRie. '--------------------------------'--~-----------------------------1 I I (A' I ( 9 I I (:IKB) I IN l~I~TS I IN ~:!ATS I I I I I 
I I I I I I I ~ n:iats> I S.S. 1t'.1ot-.1 I IJAGE lf1oti' I S.S. (1:1otsl I 
I - -- - --f t==::::::::===f=--====----4== ==--- t-•---=======4========--=-==;====--~=======f================i================~ 
I I I I I I I I I I I 
I €enerol lt!no<;!r I 1 I 1 I 1 I 1,s~ I 7.81) I - I - ! 18,360 I 93.6 I 

. I -·I I 1----1----1---------1 ---··--1-----------1--------1 
Frooucticn l"mllger I 1 I 1 I 1 I 891) I 7. 81J I - I - I 10, 681) I 93. 6 I 
Laborotory tllmger I l I 1 I 1 I 891) I 7. 8t) I - I - I 10, 680 I 93. b I 
------1-----1----1---1----1-------1-------1--------1------------1------------1 
liPE t\Ylo~r 1direct1 I 1 I 2 I 2 I I I 14, oi.o I 187. z I I I 
in ltlnoger i d1recu I t I 3 I 3 I 610 I 1. 81> I 21, 961) I 281). 2 I I I 
tt:ulding rmoger 1 Ou, I l I 3 I 3 I I I 21, 961) I 'si:1• 2 I I I 

----1 1------1· 1-----1----1 1--------1-----------1----------1 
llJalitv Ccotrol I 1 I 1 I 1 I I I - I - I 6,42') I 93.6 I 
Techn1col Olhce I l I 1 I l I I I - I - I 6,Lt,O I 93.6 I 
Lati. Technmms I 3 I 3 : 1 I I I - I - I 19.W) I 28(1.8 I 
Chief Blender (d!recti I t I 3 I 3 I 535 I 7.81J I 19,260 I 280.8 I - I - I 
Etonerol M1unten«'C~ I 2 I 1 I 2 I I I - I - I 12, B44) I 1.97. 2 I 
tools & l't'uld tbintenMCe I 1 I t I l I I I - I - I 6, ·~21) I 93. 6 I 
Clerks I 3 I 1 I 3 I I I - I - I 19, 261'.1 I 21!.1).8 I 

I 1----1---1 1- 1-------1------1-----------1-----------1 
Griooer Clierotors I 1 I 1 I 1 I I I - I - I 11, 9'0 I ei::, 6 I 
Toohnq I 1 1 2 I 2 I I I - I - I q,841) I 18i.2 I 
For~.llH Driver I 1 I 3 I 3 I I I - I - I 14, 76() I 280.8 I 
roil er i direct l I 1 I 2 I 2 I LtlO I ; . SC.• I 9, 841) I 187. 2 I - I - I 
Assist. K'Ulding (direct 1 I t I 3 I 3 I I I 11.t, 70(1 I ·~so. e I - I - I 
Threod/S1ee-'l' I l I ' I 2 I I I 9,840 I 101.2 I - I - I 
As5ist. Blenoer tdirect• I 1 f 3 I 3 I I I 14,Jbt) I 200.0 I - I - I 
soclehng&Cutting101r1 I 1 I 3 I 3 I I I tu,761) I 280.8 I - I - I 
Drivers I 1 I 2 I 2 I I I - I - I 9,81.tfJ I 101.2 I 

t 1--1-----1--1----1 1-----------1--- ·--------1-------------1-----··---------1 
Helpers I 2 I 3 I 6 I 195 I 3.25 I - I - I 14,(141) I 2,:;4 I 
Helpers I 2 I l I 2 I 195 I 3.L!:i I - I - I 1.t,68(1 I le I _.\ 

-I I -1 I -I 1-----------1---------1---------1-·--------1 r..., 
I I I 54 I I I 11.t1,;so I 2,246,4 I t68,1.t2i:1 I 2,371.2 I O"J 

-! --===-- -!=======---! ===-- ~.;!:::::::========!=------== -!=================!====--===========!================!================j 

----------------~---· 
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6.4 LABOUR COSTS DIVIDED IN DIRFCT ANO INDIRECT COSTS 

8.4.1 Annual Direct Labour Costs 

Managers (J) 

Chief EILenders(J) 
Blender 
C.ut. & ~ocket 

Total 

- HOPE lint> 

Managers 
Co1ler 

Total 

- Moulding 

!"tttna~ers 

Rssistant 

lotal 

l3) 
I~ I ... _. 

(12) 

(2) 
(2) 

(4) 

( 3) 
l3) 

:.. 6, 

Rnnual Salary 

21,960 k1ats 
19,260 k1ats 
14 ,760 kiats 
H,760 k1ats 

-------------
70,740 kiats 

14,f.40 k1ats 
9,640 kiats 

24,480 kiats 

21,960 k1at'S 
14,760 k1at· 

36,720 t'.iats 

s.s 

2ao.8 kiats 
280.8 k1ats 
280.8 kiats 
280.8 kiats 

--------------
1,123.2 kiats 

167.2 kiats 
187.2 kiats 

374.4 kiats 

280.8 k1ats 
280.8 k.tats 

561.6 kiats 

Tota~ ~nnual d1rP.ct Labour costs is 141,780 kiats ;or 
~ages and 2,246.4 kiats a~ social security. 

Total direct Labour: 22 units 

8.4.2 Annual Indirect Labour costs 

8.5 

Total Rnnual indirect labour costs is 168,420 k1ats for 
wages and 2,371.2 k1ats for social security. 

Total indirect labour: 32 units 

PRE-PRODUCTION STAFF 

For the purpose ot assessing labour costs durin~ 
pre-production stage '.•) the following was assumed: 

al The General Manager is appointed in the early days of 
projer.t implementation. The cost is: 

- Salary 16 months x 1,~30 = 27 , 540 kiots 
- s. Security 16 x 7.60 .. 140.4 kiat:s 

b) The techniciens to De trained aoroad are the 
t ol lowin9: 
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c) 

d) 

158 

Labs manager 
Production manager who will be in charge mainly of 
uPVC blends and extrusion aspects. 
Another technician for HOPE extrusion, moulds and 
moulding. 
Maintenance engineer 

In the cost we included a 
ranging from 3 to S 
specialization. Training 
last 5 - 6 months before 
The following costs hove 

period of training abroa~ 

months according to the 
will take place during the 
start up. 
been considered: 

Salaries and social securities: 14,480.40 Kiats 
Training costs : 80,000 US~ 

The G~neral Manager during pre-production is expected 
to be assisted by two persons, at superintend~nt 

level. The provisions considered for this are the 
following: 

Salary 
S. Security 

: 18 x 610 )( 2 
: 18 K 2 X 7.85 

21,960 kiots = 282.6 kiats 

All the remaining superintendents and above, for 
total of six per.sons should be made available 
~onths before start up. 
In this way, they may contribute to the erection 
equipment and familiarize themselves with 
machines. 

The relevant cost is: 6 x 610 )( 
6 >< 6 x 

6 
7.80 

= 21,960 = 280.88 

a 

"' 
of 

the 

e> It was also considered important, to include i~ 
pre-~roduction team the people in charge 
maintenance. 

the 
of 

The relevant cost is: 3 )( 535 >< 6 
3 >< 7.80x 6 

= 9,360 = 11+0.4 

<*> Note: Pre-production stage covers 18 months. 
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9. l"PLE"ENTATION SCHEDULE 

The proposed implementation schedule is provided in the 
following table. 
The following suggestions can be made on the type of 
contracts: 

3 different contracts can be signed: 

- with a foreign manufacturer for tt.e supply of the 
proauction equipment and ancillary items; 

- with a foreign manufacturer for the supply of the 
laDoratory equipment: 

- with a local contractor lConstruction Corporation or 
equivalent> for the supply of utilities. 

Assistance can be provided by UNIOO to supervise the 
preparation of the specifications and tender documents. 
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TABLE 9.1 PLASTIC APPLIANCES EXTRUSION DEMONSTRATION UNIT - BURMR 

1 START OF PROJECT 
2 PREP. OF TENDER OOCS 
3 OFF.SUBMITTALS 
4 CONTRRCTS RWRRO 
S OESJGN&ENG SUPPLY 
6 MANUFRCTURING EO. 
7 Q[S&ENG CIV+UTIL 
8 CIVIL WORl~S 
9 UTILITIES DELIVERY 

10 UTILITIES INSTALL 
11 SHOP TESTS 
12 EQUIPMENT DELIVERY 
13 EQUIP.INSTP.LL 
14 TRIAL RUN 
15 COMMISIONING 
16 START PRODUCTION 

Stato 
1 2 3 4 

C M 
c ======== . . c . 3.======== 
( 4 

c 

p 
pC 
pC 
pC 

( 
( 
( 

5 6 7 8 9 10 11 12 13 14 15 111 '17 19 19 20 21 

= = = = .s ======:= 
.6 =======••====·============··=··=· 

7.::r.:::=•== . ' ' ' ' • 
8.==========--------------
9.============ 

·10 ============------------
,, ========· 

12 ==~========= . 
, 1 3 , : : : : II : : S 

. 14 ==·· . 
15 II , 

,16 • 

~ 

en 
c::> 

-----------------~--· 
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10. ~INANc:XAI. ANO ECONQ!tIC EVALUATION 

10.1 FINAtCI:AL EVALUATION 

In t~is ~arag~aph the financial evaluation, carried 
by using the COt1FAR program is offered together 
some economic evaluations. 

out 
with 

Taking into consideration the peculiar ~onditions under 
which prier• an~ taxes are calculated in Burma, the 
financi~l study has been carried out with the goal of 
checking the intrinsic profitability of the project and 
therefore assuming that: 

A. All"costs have been calculated as per actual local 
conditions <personnel, freight, custa.. duty etc.> 

B. Selling prices have been established taking 
account the cost of imported equivalent items 
the assu~ption that local products must 
competitive. 

C. No profit taxes have been assumed in the 
alternative. 
Profit taxes assumed to be 50% of gross profit 
been considered in alternate Hypothesis No. 8. 

into 
with 

be 

basis 

have 

D. The foreign component will be purchased on the basis 
of a commercial loan on •consensus• terms. 

E. The equity will include a cash component as well as 
the allocation of the nearly finished buildings <and 
other civil works>. 

F. Depreciation rates per standard rules of the 
Pharmaceutical Corporation, Ministry of No 1 
Il"ldustry. 

G. The imported production equipment have 
considered duty free <but an alternative 
considered the payment of 15% custom duty plus 
turn over tax >. 

been 
has 
30% 
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H. Fixed capital investment 

The following notes also apply (see input tablesl. 

TABLE 10.1 - FIXED CAPITAL INVESTftENl 

-
f=========================y=================y================~ 

DESCRIPTION FOREIGN ORIGIN I LOCAL ORIGIN I 

uPVC line 
HOPE linE 
Injection noulding 
Ancillaries 
Laboratory Equip•ent 
Utilities 
Spare Parts 
Transport 
Erection/Co••1ssioning 
Plant design & engin. 
Civil Works 

I 

s I s I 

600,0CO 
460,000 
360,000 
100,000 
250,000 
124,000 
95,000 

165,000 
60,000 
56,000 

35,000 

260,000 
10,000 
35,000 
55,000 
20,000 

731,000 

I 2,210,000 1,166,000 
I 

•=========================~=================~=================4 
I I 
I TOTAL 3,436,000 s I 
I I 
~=============================================================~ 
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l. Preproduction expenses 

Foreign <s> 
Pre-productio~ expenses 11s.ooo 

J. Depreciation rate 

TABLE 10.2 - DEPRECIATION RATE 

163 

Local CU 
30.000 

- ====- ------:r== -= • = - -======~ 

DESCRIPTION 

"achinery and tools 
Factory or Process Bldg. 
Ancillary Building 
Ad•inistration Building 
Others 
Office furniture and 
equip•ent 
Vehicles <Office Car, 
Factory cars> 
Road and Railvays 

TER"S 
YEARS 

15 
40 
33 
20 
33 

15 

s 
so 

RATE OF 
DEPRECIATION C'I> 

6.67 
2.5 
3.03 
s 
3.03 

6.67 

20 
2 

============---====~-=-·-=-==--=-

K. Raw ~aterial cost 

The unit price of the foreign origin raw •aterial 
that has been used in the COHFRR lcolumn L 65> is the 
following: 

Product R: uPVC pipes 1.23 s 
Product B: HOPE !ll!JeS 1.33 s 
Product C: Latrine pans sets 1.20 s 
Product 0: uPVC fittings 1.30 s 
Product E: tube well casings 1. 23 s 

Tnese values are referred to all foreign origin raw 
materials used for the production of that spec1tic 
product (i.e. PVC suspension, stao1lizer, pigment 
etc.> in the right proportion according to the mix. 

SOURCE: Ministry of N. 1 Industry, Industrial Planning 
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Foreign oroauction cots, beside raw materials 
speciiically allocated spare parts are: 

and 

- Spare parts ior utilities and 
general 

- Foreign technical assistance 
4, 000 SI year 

110,000 l1J S/year 
lf irts 2 years) 

Local cost not allocated to speciiic prooucts inctuoe: 

- Energy (line L.85J for utilities 
etc. 

- Factory overhead Cline L.67) 
- Cost ior sales and distr1bution 

in charge to the Pharmaceutical 
the unit. 

(1J Note: 2 experts x 55,000 S/year each. 

12,270 s 
35,000 s 

not considered because 
Corporation and not to 
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10.1.1 INPUT DATA FOR TI~ FINANCIAL EVALUATION 

'~~~~~~~~~~~---



166 

Tobi BURMA: Te><t Varia.b1es 

• 
I 
I 

--------------------- CDRR 2.0 - IRJIJ & [D. S.R.L.., tmJN) - . 

Project Nole: 

Dote: 

Nole of Alternative: 

&nculting cumncy: 

i·lllE of Procl£t CAJ: 

"-of Procl£t CB>: 

Nole of Product lCl: 

Nole of Pn:lcttt CD r. 

"- of PrackJct CE>: 

!UN PU6TlC ~TIOt lti:T 

3l H..1981 

[JI llUU1W01S Cmtro:t 861'1i 

1000 lS dollCD'S 

lf'.t PIPES 

tlJIE PJPES 

LATRDE IW6 ES 

lf'.t FITTDliS 

llllBE.1.. CASD&i 

I 
I 
I 
I 
I 
I 

Tobi BURMA : SenercLl. Var ia.b1es _J 
--------------------- CDRR 2.0 - lllLID & [D. S.R.L.., rm.JN) 

ltlltiplier to cmp1te fcrei9' into ocm.nting ~ 

ltlltiplil!I" tD cmprte 1oml into acmnting cumncy: 

Cmstructia'I phase: 2 ymrC s l, plGnd half-yearly 

Interest rote !or cmputatim of future wlues in % p.a.: 

1.CXX) 

1.CJOO 

10.CXX) 
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Tabi. Bl.Rt'IA : Source 0£ £inance - £areign £unds 
--------------------- awM 2.0 - IRJXJ ' (XJ. S.R.L., ftn.JM) -

[qiity - (t llR !Pltilild 

&Jiity - P: not !PICililll 

tisidi& : l'IDt spKilild 

Lan It lirst ~t in p!rial 1 
Aatizatim: cmstant principal 

lasting far 1 ya'( s) 

lllYing llaU,...ly rDt!s 
Plriad al gram! 2 ymr( S) 

Intaats ~ a.o 1 frr ymr 1 tfm9' 7 

Lan a: not specilild 

Lan c: not !Pltilild 

CMrdraft: not splCililll 



• 
Tabi Bl.EMA : Source 0£ £in once - J.oco.l. £unds 

168 ·1 
---------------------- alffl 2.0 - R.00 & 00. S.R.L., rtnJIO -

8'Ji ty - Ct first disturseaent in ymr 1 

8'Jity - P: not specified 

&lbsidies : not specilied 

lmt A: not specified 

not specified 

IMrdnllt: not specified 

I 
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Tabi BURMA : ~· :Initial. Fi><ed :Investment -· foreign 

~ 2.0 - BIUll ' al. S.R.L., l"".LJllJ -
f.al 1 2 3 .. 5 6 7 

Dlpnt- % Type af de ScrqJ - % Depreciati Allll'I~ Pl Allll'lt- P2 AllU'lt.- P3 
L 1 l.mlt •••••••••••••••••••••••••• 0.00 1.00 0.00 0.00 o.oc 0.00 o.oo 
L 2 Site pnpcntim cnl cMlqm 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
L 3 Structure cnS civil (OJ •••••• 0.00 1.00 0.00 0.00 0.00 II.~ 0.00 
L It Strucbns cnl civil <bJ •••••• 0.00 1.00 0.00 0.00 0.00 0.00 0.00 
l 5 lwaiDDtld lillllf assfts,-(a) 6.67 1.00 0.00 15.00 0.00 56.00 ~ro 
l 6 llm1Datad £illllf cwts,-< b J 0.00 1.00 0.00 0.00 o.oo 0.00 0.00 
l 7 llmparutad lillllf mats,-<cJ 0.00 1.00 0.00 0.00 0.00 o.oo o.oo 
l 8 Pla'at allimry cl1d ~ aJ 6.61 1.00 10.00 15.00 0.00 3)3.00 lt§lf.00 
l 9 P!Cllt mEhinlry cl1d ~bJ 6.67 1.00 20.00 15.00 0.00 0.00 S0.00 
l 10 biliary cl1d mvice faciliti 3.03 1.00 o.oo 33.00 0.00 ltlt.00 ltlt.00 
l ll~~tuns. •• 2.0.00 1.00 0.00 5.00 i>.00 0.00 20.00 
l 12 llMntary, warting ~ltal. ••• - 0.00 0.00 o.oo 0.00 o.oo o.oo o.oo 

Tabi BURl'IA : Subtabi. :Initial. Fixed :Investment - l.ccal. 
aJFM 2.0 - BIUll & al. S.R.L., ttD.lHJ -

f.al 1 2 3 .. 5 6 7 

lllpnc- % Type of m ScrqJ - % Olpreciati AllU'lt- Pl Allu'lt- P2 Am.l'lt- P3 
L 13 l.clld. ••••••••••••••••••••••••• 0.00 1.00 0.00 0.00 0.00 o.oo 0.00 
l lit Sita ~aw.. clld cMlq:im 0.00 1.00 0.00 o.oo o.oo 0.00 0.00 
l 15 Structuns clld civil <aJ •••••• 2.50 1.00 S0.00 lt0.00 0.00 717.00 llt.00 
L 16 Strucb.ns cnl civil CbJ •••••• 0.00 LOO o.oo 0.00 0.00 ~.00 o.oo 
l 17 llLilf\llNbid lillllf asats,-<a> 6.61 1.00 0.00 15.00 0.00 20.00 20.00 
l 18 llicmpcntad .filmd Gl!.ts,-(b) 0.00 1.00 o.oo 0.00 0.00 0.00 0.00 
l 19 Inaa-Juatad lillllf ...ts.-<c> 0.00 1.00 o.oo 0.00 o.oo O.\AJ 0.00 
L 20 Plmt allimry cl1d ~OJ 0.00 1.00 o.oo 0.00 0.00 o.oo o.oo 
L 21 Pllllt mwmy cl1d ~bJ 20.00 1.00 0.00 s.oo 0.00 0.00 35.00 
L 22 tuxiliary cnl Sl!l'Yim £aciliti a.~ 1.00 o.oo 12.00 0.00 0.00 116.00 
L 23~~tuns. •• 20.00 1.00 o.oo 5.00 0.00 s.oo 10.00 
L ~ llMntary, warling ~ital. ••• 0.00 1.00 0.00 0.00 o.oo o.oo o.oo 
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Tobi BURMA : fd>table Initial. Fi><ed Inve:.;:;tment - £oreign 

8 9 10 11 12 13 
(DFIR 2.0 - M..00 & m. SwR.L., tmJN) - I 

lit 15 16 17 

Allult- Pit Amllt- PS Almtt- P6 Aml'lt- P7 Allult- P8 lbt used tt>t used tmt used tbt us2d tbt used 

I 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 O.OC• 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 I Z!i.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 o.oo 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 0.00 0.00 

I 758.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
zoo.oo o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
136.00 0.00 o.oo o.oo o.oo 0.00 o.oo 0.00 o.oo 0.00 
95.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 I o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 

Tobi l:ilRMA ~ &ibtDble Initial. Fi><ed Investment - l.oca1 I 
---------------------- Qlf'llR 2.0 - lllUXJ & 00. S.R.L., ttIUlll -

8 9 ro u 12 ~ ~ 15 16 u 

M:un:- Pit Amnt- PS Anrlt- P6 Allu'lt- P7 Alcult- P8 
0.00 o.oo 1).0C 0.00 o.oo 
o.oo o.oo 0.00 0.00 o.oo 
0.00 c.oo o.oo o.oo 0.00 
0.00 0.00 0.00 0.00 o.oo 

70. 00 0.00 0.00 0.00 o.oo 
0.00 o.oo 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 o.oo 
o.oo 0.00 o.oo 0.00 o.oo 
0.00 0.00 0.00 0.00 o.oo 

116.00 o.oo o.oo 0.00 o.oo 
15.00 c.oo o.oo 0.00 0.00 
o.oo o.oo o.oo 0.00 0.00 

ttJt used tbt used :tit used 
0.00 0.00 0.00 
o.oo 0.00 0.00 
0.00 o.oo 0.00 
0.00 o.oo o.oo 
0.00 0.00 0.00 
0.00 0.00 o.oo 
0.00 0.00 o.oo 
o.oo 0.00 o.oo 
o.cu 0.00 0.00 
o.oo o.~ 0.00 
o.oo 0.00 o.oo 
0.00 0.00 0.00 

tbt used 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
o.oo 

tttt um 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
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Tobi BURMA : &ittablt Current Fixed Investment - £oreign 
mFM 2.0 - 8'lJXJ ' m. S.R.L., tmJKI -

Col 1 2 3 .. s 6 7 

llP,Jrec-ft % Depreciati ~ - % llepnciati Allmt- Y1 AlcUlt- Y2 ~t- Y3 
L 2i Lllid •••••••••••••••••••••••••• 0.00 l.CO 0.00 0.00 0.00 o.oo 0.00 
L 26 Sie prr:iarotim cnt ~ 0.00 1.00 0.00 0.00 o.oo o.oo 0.00 
l 27 Stndures cl1d civil <a> •••••• 0.00 1.00 0.00 0.00 o.oo 0.00 o.oo 
L 28 Strucbns Int civil <b> •••••• 0.00 1.00 0.00 0.00 o.oo 0.00 0.00 
l 'ZI La:capcn:al ibid aats,-<a> 0.00 1.00 o.oo 0.00 0.00 0.00 0.00 
L 3) Incarpcnbed fmd CIS!lll'S,-(b) 0.00 1.00 0.00 0.00 0.00 o.oo 0.00 
L 31 LIClll'pDl'Qbed llil!d mats,-< c > 0.00 1.00 0.00 0.00 o.oo o.oo 0.00 
L 3'l Plant mdtin!ry end ~a> o.oo 1.00 0.00 0.00 o.oo o.oo 0.00 
l ?3 PlCl'lt Ehinery Inf ~b> 0.00 1.00 0.00 o.oo 1).00 0.00 0.00 
L :Jt ~limy cnl SlrYice faciliti 0.00 1.00 o.oo o.oo 0.00 0.00 0.00 
l $ ~ lllpSllituns. •• o.oo 1.00 0.00 0.00 o.oo 0.00 0.00 
i.. 36 Inwntmy, G'ting ~itaL ••• 0.00 1.00 o.oo 0.00 0.00 0.00 0.00 

Tabi BURMA: !Mrtablt Current Fixed Investment - 1ocal.. 
-------,-------------- aJFM 2.0 - BllJXJ & OJ. S.R.L., Pt1UNJ -· 
Col 1 2 3 .. s 6 7 

Dlpret-ft % Dlsnciati ~ - % Oepreciati AlcUlt- Y1 AlcUlt- Y2 r.w:uit- Y3 
L lt l.111d •••••••••••••••••••••••••• 0.00 1.00 0.00 0.00 0.00 0.00 o.oo 
L 31 Sitt pnparatim clld deYelqm o.oo 1.00 o.oo 0.00 0.00 0.00 0.00 
l ~ Struc+Jns and civil <a> •••••• 0.00 1.00 o.oo 0.00 0.00 0.00 o.oo 
L 'IO StJldures cl1d civil <b> •••••• o.oo 1.00 0.00 0.00 o.oo o.oo 0.00 
L ltl Inaapurubed .lillld OSAts,-<a> o.oo 1.00 0.00 o.oo 0.00 o.oo 0.00 
L IQ lncarjaatat fa.d ~~'"" b) o.oo 1.00 o.~ o.oo o.oo o.oo 0.(JI 
l 11.1 LIClll'pDl'Qttd lixllf mats,-< c > o.oo 1.00 o.oo o.oo 0.00 o.oo 0.00 
L lilt Plait mchimry end ICJ.I~ ~ > 0.00 i.00 0.00 o.oo 1).00 0.00 O.lx; 
l 16 PlCl'lt lllChimry lr1d ll{ipl-<b) 3>.00 1.00 0.00 s.oo o.oo 0.00 0.00 
L lt6 fbeilimy end !'All'Yice .£aciliti o.oo 1.00 0-00 o.oo o.oo 0.00 0.00 
L lt]~~bns. •• 0.00 1.00 iJ.00 o.oo. 0.00 0.00 0.00 
L 118 Inwnary, warkin,J ~itaL ••• 0.00 1.00 6.00 0.00 0.00 0.00 0.00 
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Tobi Bl..RMA : ~le Currer'lt F;.><ed Investment - £oreign 

J 9 10 u 12 13 
mFM 2.0 - lruXI ' m. S.R.L., "1UM! - I 

lit 15 16 17 

Almlt- Ylt Alllrlt- YS Almlt- '/6 Amnt-Y7 Alor1t- Y8 Amnt-Y9 Amnt-YlO Aarlt-YU Alllrlt-Y12 Aml1t-Yl3 

I 0.00 o.ro 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 o.oo 
o.oo 0.00 
o.oo o.oo 
0.00 0.00 
o.oo o.oo 
0.00 0.00 
0.00 o.oo 
0.00 O.";() 

Tobi BLRl"!A : fdJtable 

8 9 

Alwlt- Ylt Alllrlt- Y5 
0.00 0.00 
0.00 o.oo 
0.00 o.ro 
0.00 o.oo 
o.oo 0.00 
0.00 0.00 
0.00 0.00 
~.oo 0.00 
0.00 o.oo 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 
0.00 o.oo 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 I 0.00 0.00 0.00 0.00 0.00 0.00 U.00 0.00 
0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 
1).00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo I O.iXl 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 
0.00 0.00 0.00 0.00 0.00' 0.00 ·o.oo 0.00 
o.oo 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 I o.~ ; 0.00 0.00 o.oo o.oo o.oo o.oo o.oo 

Current Fixed Investment - 1ocal.. 
mFM 2.0 - Bri.00' DJ. S.R.L., 1tWK> -1 

10 u 12 1J 

Amnt- Y6 Aunt- Y7 Amnt- Y8 Allllllt- Y9 
0.00 0.00 0.00 0.00 
o.oo 0.00 o.oo 0.00 
o.oo 0.00 o.oo 0.00 
0.00 0.00 o.oo 0.00 
0.00 o.cx, o.oo 0.00 
0.00 o.oo 0.00 o.oo 
0.00 0.00 0.00 0.00 
o.oo 0.()(1 0.00 0.00 

$.00 0.00 0.00 o.oo 
0.00 0.00 0.00 o.oo 
0.00 o.oo 0.00 0.00 
0.00 o.oo 0.00 ('.00 

lit 15 16 17 

Allllllt-YlO AllllllM'H Alllrlt-Y12 Alcult-1'13 
0.00 o.oo o.oo o.oo 
0.00 0.00 0.00 0.00 
0.00 o.oo 0.00 0.00 
o.oo o.oo o.oo 0.00 
0.00 0.00 0.00 0.00 
o.oo o.oo 0.00 o.oo 
0.00 0.00 0.00 o.oo 
0.00 o.oo 0.00 0.00 
0.00 $.00 0.00 0.00 
0.00 o.oo 0.00 0.00 
0.00 C.00 0.00 0.00 
0.00 o.oo 0.00 0.00 
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Tabi Bl.Rl"IA : ~ ~roduction Costs - .foreig"t 

CDFM 2.0 - 81UD & m. S.R.L.., rm.JMJ -
r.oi 1 2 3 It 5 6 7 

I Inilabr % A:ljust- n Adjust- Y2 Adjlst- Y3 Adjust- .... Adjust- 't'5 Adjust- Y6 
l 52 Raw lllUrial, cmllll cost <a>. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
l 53 Raw mtsiol, cmllll cast Cb>. 0.00 0.00 0.00 0.00 o.:io 0.00 o.oo 

I 
l Sit utilitils, 1111111 cast. ••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
l SS £nlrgv, Cllllllll CDSt. •••••••••• 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 
l 56 lJllDr ( dinct), CWlllll cast.. 0.00 0.00 n.oo 0.00 0.00 0.00 0.00 
l 57 l'laintmancw, cnuJl cast. ••••• 0.00 0.00 0.00 0.00 0.00 0.00 ....... 

'.I•'-• 

I l se Spares, llllDl cast. •••••••••• 0.00 lt.00 lt.00 lt.00 lt.00 lt.00 lt.00 
L 59 FacUry avert.m, cmm cast o.oo uo.oo 110.00 0.00 0.00 0.00 0.00 
L IA Adainistrntim, labcur cost. •• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
l 61 Amini.matim, ncn-lalnr CDS 0.00 0.00 o.oo o.- 0.00 0.00 o.oo 
l 62 ttrUting, latnr cast. ••••••• o.oo 0.00 0.00 0.00 0.00 0.00 
l 63 bteting, nan-lallllr cast. ••• 0.00 o.oo o.oo \. o.oo o.oo 0.00 

I Tobi BLRMA : ~ Standard Production Costs .foreign 
CDFM 2.0 - 8IUIJ & m. S.R.L.. 1 rtnJMI -

r.oi 1 2 3 It 5 6 7 

I fbllli- A Yariat- A llllllti- B Yariat- 8 Qatti- c Yariat- c lla1ti- 0 
l IJt RQw lllUrial (a) •••••••••••••• 91t7.00 100.00 lt79.lt0 100.00 156.00 100.00 ~25 

I ProUt A ti used ProUt B Not usmd Pralllct c Not used Prab:t 0 
L 65 Raw mtlrial, lllit prim Ca> •• 1.23 0.00 1.~ o.oo 1.3> o.oo 1.3) 

I 
Qllllti- A Yariat- A lla1ti- B \lariat- B Qmti- c Yariat- c Qa1ti- 0 

!.. 66 Raw lllltlrial Cb> •••••••••••••• 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

ProUt A ti used ProUt B Not 115111 Pralb:t c Not used Pralb:t D 

I l 67 Raw mtlrial, "1it price Cb> •• o.oo o.oo 0.00 0.00 0.00 o.oo o.oo 

Stcnla- A Yariat- A Stcnla- B Yariat- B Stam- C Yariat- c Sbl'"da- 0 

I l 68 utilities, 1111111 cast. ••••••• 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 
L Ill en.-gy, CllJJCll. cast. •••••••••• o.oo 0.00 o.oo o.oo 0.00 i).00 o.oo 
l 70 LabDur <direct>, cmm cost.. o.oo 0.00 o.oo o.oo 0.00 0.00 0.00 

I 
l 71 l'laintnince, cnuJl cast. ••••• 10.00 100.00 s.oo 100.00 10.00 100.00 s.oo 
l '12 Spares, llllDl cost. •••••••••• 18.00 100.00 18.00 100.00 10.00 100.00 8.00 
L 13 Factcry CM1'tleads, cmllll cost o.oo 0.00 o.oo o.oo O.\JO o.oo 0.00 
L 7lt Adllinistrotion, labcur cast. •• o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 

I L 7S Adlinistratim, ~labcur cas 0.00 o.oo o.oo o.oo o.oo o.oo o.~ 

l 76 PbUting, labcur cost. ••••••• 0.00 0.00 o.oo 0.00 o.oo o.oo o.oo 
l 17 ltarbting, nan-latllllr cast. ••• o.oo 0.00 o.oo o.oo 0.00 o.oo 0.00 

·1 Fortip- A Foreig- 8 Forti~ c Forti~ 0 Forti~ E Forei~ F local - A 
L 78 % of cnull ~tial cnsts :5.00 00.00 3>.00 10.00 s.oo o.oo :5.00 

I Tobi Bl.RMA : &lbtable Production Costs - 1ocal. 
mFM 2.0 • M.00 & al. S.R.L., ftIIJN) -

r.oi 1 2 3 It 5 L 7 

I Inflabr % Adjust-"' Adjust- '1'2 Adjust- Y3 Adjust-~ Adj•JSt- 'rj AdjuSt- ':6 
L 82 Raw Mtlrial, cnua1 cost (O). 0.00 o.oo o.oo o.oo o.oo 0.00 o.oo 
l 83 Row mmial, «mal cost <bl. o.oo 0.00 o.oo o.oo O.OC' o.oo o.oo 

I l " utiliti11, cnml cast ........ o.oo o.oo o.oo O.C'O o.oo 0.00 o.oo 
L es Elwgy, llllDl cost ••••••••••• 0.00 12.21 12.21 12.21 12.21 12.27 12.27 
l 86 LabDur < diJ'lct l, cnua1 cost.. 0.)) o.oo 0.00 0.00 o.oo 0.00 o.oo 

I 
l 87 l'laintlncllct, cnull cos> ....... o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
l I' Sparw, 1111111 COit. •••••••••• o.oo 10.00 10.00 10.00 10.00 10.00 10.00 
l 89 Factcry ~. cnua.I ~t o.oo ~.oo 35.00 35.00 35.00 :5.00 $.00 
L 91> Adlini•trution, lallllur COit. •• o.oo 6.11.J 6.60 6.60 t..60 6.60 6. ii.) 
L 91 Adliniltratial, ncn-llJ!llu COi o.oo 0.00 o.oo 0.00 o.~ o.oo c.oo 



I 
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Tabi Bl.Rl"IA : 9lbtable Production Costs £oreign 

atFM 2.0 - llllllJ ' m. S.R.L., tmJNJ -

I 8 9 10 11 12 13 lit 15 16 17 

Adjust- Y7 Adjust- YB Adjust- Y'l Adjust-no Adjust-ID Adjust-Y12 Adjust-Y13 Adjust-nit Adjust-Y15 tbt used 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo I 0.00 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 
lt.00 lt.00 lt.00 lt.00 lt.00 lt.00 lt.00 It.I)) lt.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo I 0.00 o.oo 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 0.00 0.00 0.00 o.oo 
0.00 6.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

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

Tabi Bl.RMA : &mtable Standard Production Costs - £oreign 
atFM 2.0 - M.111 l m. S.R.L., mLIHI - I 8 9 10 11 12 13 lit 15 16 17 

\lariat- D -~- E \lariat- E lbrtti- F \lariat- F ti used tbt used tbt used tbt used ti used 

I 100.00 li3.lt0 100.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 

tbt used Prab:t E ti used PrclKt F ti u-ed tbt used ti used tbt used ti used tbt used 
0.00 1.23 0.00 6.00 0.00 o.oo o.oo 0.00 0.00 0.00 I 

\lariat- D lbrtti- E \lariat- E lbrtti- F Variat- F tbt used ti used tbt used ti used tbt used 
0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 

I tbt used PrcxKt E tbt used PrcxKt F tbt used tbt used Not used ti used tbt used Not used 
0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 o.oo o.oo 0.00 

\lariat- D S~ E Variat- E S~ F \lariat- i=' tat llild tbt used ti used Not used Not used I 
0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0-00 0.00 0.00 
0.00 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo o.oo o.oo 

I o.oo o.oo o.oo o.oo o.oo o.oo 0.00 o.oo O.Ck'- - o.oo 
100.00 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo 
100.00 2.00 100.00 0.00 o.oo o.oo f'.00 0.00 o.oo o.oo 

0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0.00 I 0.00 0.00 o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 
o.oo o.oo 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 
0.00 o.oo 0.00 0.00 O.'X> 0.00 o.oo o.oo 0.00 0.00 I 0.00 o.oo 0.00 o.oo o.oo 0.00 o.oo o.oo 0.00 0.00 

Local - B lJJml - c JlcG1 - 0 lJJml - E lJJml - F tbt used ti used ti used ti used ti used 

I 3).00 3).00 10.00 5.00 o.oo 0.00 o.oo o.oo o.oo o.oo 

Tabi BURMA : Subtable Production Costs 1aca1 
atFM 2.0 -~ & a;. S.R.L., flIUNl - I 8 9 10 11 12 13 lit 15 16 17 

Adjust- Y7 Adjust- Y8 Adjust- Y9 Adjult-VlO Adjust-VU Adjust-V12 Adjust-Y13 lldJUSt-Vllt Adjust-V15 Not !Md 

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

12.27 12.27 12.27 12.27 12.27 1?..27 12.27 ' 12.27 12.27 o.oo I o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0.00 
o.oo o.oo 4.00 o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 

l0.00 10.00 10.00 10.00 10.00 10.00 10.00 10.Gv 10.00 0.00 

I $,00 ~.oo $.00 $.00 $.00 $.00 $.00 $.00 z.oo o.oo 

"·"' 6.#1) 6.11) 6.'11> 6.11) 6.#1) 6."' 6.#1) 6.#1) 0.00 
0.00 o.oo o.~ o.oo 0.00 o.oo 6.00 0.00 o.oo G.00 
o.oo o.oo 0.00 0.00 0.00 0.00 o.oo o.oo o.oo o.oo 
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l '3 l\:rUting, rm-labmr cast. ••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Tabi BURl"IA: SJbtable Standard Production Costs - l.acal. 
CDFM 2.0 - IR.IXJ & aJ. S.R.L., rlllJNl -

r.ol 1 2 3 .. 5 6 7 

fbltti- A \.Wiat- A fbltti- B \,Wj!Jt- 8 llD•ti- c \lariat- c Qmti- D 
l CJlt Ralf llltel'illl (~) •••••••••••••• 0.00 0.00 0.00 0.00 159.00 100.00 1).00 

Prmlct A Nat US8I PraUt 8 Nat used Prmict c Nat u5ld Prmict D 
l 95 Ralf lllt!rial, mit priu (Q) •• 0.00 0.00 0.00 0.00 1.00 0.00 0.00 

fbltti- A Variat- A llalti- 8 \lariat- B Qmti- c lb'ict- c llmti- D 
l 96 Ralf llltl!rilll (b>. ••••••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Prmlct A Nat usm PraUt B Nat US8I Prmict c Nat used PrcDJct D 
l 97 Ralf mtl!rilll, mit price <b> •• 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

Stam- A \.Wiat- A St.crlda- B \lariat- B Stmda- C \lariat- c Stam- D 
l 98 utilities, 1111111 cast. ••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
l 99 Energy, 11111111 cast. •••••••••• 1L33 100.00 9.16 100.00 6.60 100.00 3.t!i 
l 100 l.alDr <dinct>, Clllllll cmt.. 6.00 0.00 3.50 o.oo 3.00 0.00 2.ltO 
l 101 imntlnlla, cmial cost. ••••• 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 
l 102 Spara, mml cast. •••••••••• 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 
L 103 Fac1xry CMdlmds, 11111111 cast o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 
l !CJt Adllinistroticn, lalxlr cost. •• 0.00 0.00 o •• 10 0.00 0.00 0.00 0.00 
l 1(6 Adllinistratial, rm-labllr CDS o.co 0.00 0.00 o.oo 0.00 o.oo o.oo 
L 106 lm'teting, lal:lllr CGSt. ••••••• 0.00 0.00 ?.00 o.oo 0.00 0.00 o.oo 
L 107 tlarteting, nm-lalalr cast. ••• o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 



0.00 0.00 

Tobi BLRl"IA : rdrtnble 

8 9 

Yoriat- D Qulti- E 
o.oo 0.00 

Not used Prcmtt E 
0.00 0.00 

\lariat- D Qulti- E 
0.00 0.00 

Not used Prmlct E 
o.oo 0.00 

\lariat- D Stmdo- E 
0.00 0.00 

100.00 1.3> 
0.00 1.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 o.oo 

176 
0.00 0.00 0.00 0.00 0.00 0.00 o.ro V.00 

Standard Production Costs - 1cx::o..1 
~ 2.v - llR.llJ & al. S.R.L., ftIUKJ -

10 11 12 13 llt AS 16 17 

\lariat- E Qulti- F \lariat- F Not used Not used Not cst!d Not used Not used 
0.00 0.00 0.00 i'.'.00 o.oo 0.00 o.oo 0.00 

Not used PraiJct F Not used Not used Not used Not used Not used Not used 
0.00 o.oo o.oo 0.00 0.00 0.00 0.00 0.00 

\miat- E Qulti- F \lariat- F Not used Not used Ne! •!Sal Not used Not used 
0.00 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 

Not used PraiJct F Not used Not used Not used Not used Not used lt>t used 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Vari.Gt- E SiJnla- F \miat- F ~used Not used Not used Not used Not used 
0.00 0.00 0.00 0.00 O.<Y o.~ 0.00 0.00 

100.00 0.00 0.00 0.00 0.00 (J.00 o.oo o.oo 
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 C-.00 o.oo 0.00 
0.00 o.oo o.oo 0.00 o.oo 0.00 0.00 0.00 
0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 
0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 
o.oo o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 
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Tabi Bl.R'9'~ : ~ Production Program and Sell.es - £!X'"eig-t 

I CDFt1I 2.0 - RJD & aL S.R.L., tmAIJ -
r.oi 1 2 3 .. 5 6 i 

I 
flDt um! lllanti- Yl llmnti- Y2 Qll\ti- Y3 •tt-Ylt IU!nti- 't'5 llmti- Y6 

L 110 Yearly pndJctim, 1!11111't - A o.oo 0.00 0.00 0.00 0.00 0.00 0.00 

InilGt- I 1st year 2nd year 3rd year ltth year 5th yar 6th year 

I L W I.bit prim, .,....i pnD£t A. 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
l 112 Sales tax, eipart praikt A.. 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
l 113 Other dinct wrumi. cast- A 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 

I 
l Ult Dinct ncn-wriable cost, - A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L 115 Labu in:luded in dinct - A 0.00 0.00 0.00 0.00 0.00 o.oo o.oo 

flDt um! Qmti- Y1 Qmti- Y2 Qmti- Y3 Qaiti-'t't Qaiti- YS Qmti- Y6 

I l 116 Ymr ly proiKtian, 1!11111't - B 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

Inllot- I 1st year 2nd year 3rd year ltth year 5th year 6th year 

I 
L 111 I.hit prim, fllllll"l pl'llHt B. o.oo 0.00 0.00 0.00 o.oo o.oo o.oo 
L 118 Sales tax, eipcrt praikt B.. 0.00 0.00 o.oo o.oo o.oo o.oo o.oo 
L 119 Ohr di.rlct wriable cost- 8 o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 
L 120 Direct ncn-wriable cost, - B o.oo o.oo o.oo o.oo 0.00 o.oo o.oo 

I L 121 L.alDr included in dintt - B 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 

ltlt uSli!d Qaiti- Y1 ~ti- Y2 Qmti- Y3 Qmti-'t't Qmti- YS Qmti- Y6 

I 
l J2'l Yllll'ly prab:ti.J\, fllPlll"l - C o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 

In11ot- I 1st year 2nd year 3rd year ltth year 5tti year 6th year 
l 12'J lhit pria, ~ pnxtct c. o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 

I L Ult SallS taic, eipart procllct C.. o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
L 12i Other direct wriablt cost- C o.oo o.oo o.oo o.oo IJ.00 o.oo o.oo 
L 126 Direct ntn-Yariable cost, - C o.oo o.oo o.oo o.oo o.oo o.oo 0.00 

I L 127 LalDr in:luded in direct - C 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 

flDt used lla\ti- Y1 a-ti- Y2 Qalti- 13 Qmti-'t't llalti- YS Qaiti-V6 

I 
l 128 YIGrly pnxllct·-"t .,....t - D o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 

Inflot- % 1st year 2nd year ~ y«Jr ltth year 5th year 6th year 
L 129 I.bit pric., fllllll"t praU:t D. o.oo 0.00 0.00 o.oo o.oo o.oo o.oo 

I L 13' Sale tax, epcrt praclJct D •• 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 
L 131 Othlr dinct ·All'iabl• cost- D o.oo 0.00 o.oo o.oo 0.00 0.00 0.00 
l 132 Direct nat-wri.abla cast, - D o.oo o.oo 0.00 0.00 0.00 0.00 o.oo 

I 
L 1lJ l.allaur in:ll.lfld in dinct - D o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo 

Not used f.llcllti- V1 f.llcllti- Y2 Qmti·· Y3 (lion ti- Ylt ()atti- 't'5 lbllti- V6 
L 1Jt Yearly pralletim, ..,rt - E 0.00 0.00 o.oo o.oo o.oo 0.00 o.oo 

I Inflat- I 1st yu 2nd year 3rd )'D' ltth YlGl' 5th year 6th yw . 
L ~ lhit pric•, nprrt prr.duct f, o.oo o.oo o.oo o.oo o.ou 0.00 o.oo 

I 
L 136 3alft tax, lllpCSt prDJct E.. o.oo o.oo o.O? o.oo o.oo o.oo o.oo 
L 131 Ottwr dinct variab!. cost- E o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
L 138 Direct nat-wri.abla axt, - E 0 .• 00 o.oo o.oo o.oo o.oo 0.00 o.oo 
L 139 l:Jbour includld in dinct - E o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 

I ~t USld llalti- Vl Q.mti- Y2 Qmti- V'3 ~.ti- v .. ~ti-YS lmtti- V6 
L 1 ltO VIQI' l y ptallcti111, llllpDl't - F o.oo o.oo o.oo o.oo 0.00 0.00 o.oo 

I Inllat· I ist ytal' 2nd Yim' 3rG year ltth - Sth year 6th year 
L M Lhi t prict, nprrt pr!:'Akt F. o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
L 11t2 Salts tax, llCpCl't produr.~ ·F .. o.oo o.oo o.oo o.oo o.oo o.oo o.oo 

I L 1~13 Dttlll' dil'ICt variabl• c:at- F o.oo o.oo 0,fj) o.oo o.oo o.oo 0.00 
L licit Duct llClt-'ttlll'iabla COit., - F o.oo o.oo o.oo o.oo 0.00 o.oo o.oo 
L 1'92 Lamir includld in dil'ICt - F o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
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Tatu Bl.Rl"IA : ~table Production Program and Sa1es - £orei~ 
awM 2.0 - llll.00 & al. S.R.La, flIUNl -

I 8 9 10 11 12 13 lit 15 16 17 

lbrlti- Y7 Qaiti- YB lbrlti- Y9 Qmti-YlO Clmti-Yll lbrlti-Y12 lbrlti-Y13 Qxrlti-Y11, Qmti-Y15 ttJt used 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 I 

7th year 8th year 9th ymr 10th ymr 11th year 12th year 13th YKlE' lltth year 15th yeal' ttJt used 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo (1.00 0.00 

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

Qmti- Y7 Qmti- YB Qmti-Y9 Qmti-YlO fl01ti-Yll Qmti-',12 Qaiti-YH Qmti-Yllt Qmti-Y15 ttJt used 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 

I 7th year 8th year 9th year 10th year 11th year 12th year 13th year lltth year 15th year ttJt used 
0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 
o.oo 0.00 o.oo 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 I o.oo o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 
o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 o.oo 0.00 0.00 

I !Pnti- Y7 Qmti- YB Clmti- Y9 Qmti-YlO lla\ti-Yll lbnti-Y12 Qatti-Y13 fl01ti-Yllt Qmti-Y15 ttJt used 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

7th year 8th year 9th year 10th year 11th year 12th year 13th year lltth year 15th year Not used I 
?.00 o.oo 0.00 0.00 o.oo o.oo 0.00 ~.00 0.00 0.00 
0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 0.00 o.oo 0.00 

I 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 0.00 o.oo 
o.oo 0.00 o.oo (l.C\) o.oo 0.00 0.00 0.00 o.oo 0.00 
0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo o.oo 0.00 o.oo 

Qaiti-Y7 Qmti- Y8 fl01ti-Y9 Qmti-YlO Qlrti-Yll lbnti-Y12 Qmti-Yl3 Qmti-Yllt Qmti-Y15 Not used I 
o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 0.00 0.00 o.oo 

/di year 8th ymr 9th year 10th year 11th year 12th year 13th year lltth year 15th year Not used I 0.00 o •. "X> o.oo o.oo o.oo 0.00 C.00 0.00 0.00 0.00 
0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 
0.00 o.oo IJ.00 o.co o.oo 0.00 0.00 0.00 o.oo 0.00 I 0.00 o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 o.oo 0.00 
0.00 o.oo 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 0.00 

llalti- Y7 llalti- Y8 llalti-Y9 llalti-YlO limti-Yll Qmti-Y12 1Pnti-Yl3 Qmti-Yllt Qmti-\15 Not UKd I 
0.00 0.00 o.~ o.oo 1).00 0.00 o.oo o.oo o.ixi J.00 

7th )'1111' 8th year 9th Ylll' 10th )'1111' 11th ~ 'ICll' 12th )'Ill' 13th year 1 ltth )'Ill' 15th year Not used I 0.00 o.oo o.oo o.oo 0.00 o.oo o.oc o.oo o.oo o.oo 
0.00 o.oo 0.00 u.oo 0.00 o.oo o.oo 0.00 o.oo o.oo 
0.00 o.oo o.oo o.oo o.oo 0.00 0.00 o.oo o.oo 0.00 I c.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 0.00 o.oo o.oo 
0.00 0.00 (1.00 o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 

liium1ti- Y7 Qmll- YB -ti-Y9 llalti-YlO ~ti-Y11 Qmti-Y12 lbr\ti-Yl3 Qmti-Y11t Qmti-Y15 Not Ulld I o.~ o.oo 0.()ll o.oo 0.00 o.oo O.\A> 0.00 o.oo G.00 

; ?ti )'1111' 8th )'1111' 9th yf!Gr 10th year 11th year 12th year 13th ylCll' lltth year 15th yell' Not Ulld I 0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 
o.oo 0.00 (1.00 ,.oo o.oo o.oo o.oo o.oo o.oo o.oo 
v.oo o.oo u.oo 0.00 0.00 o.oo o.oo o.oo o.oo o.oo 

I 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 0.00 
o.oo o.oo o.oo 0.1.JO o.oo o.oo o.oo o.oo o.oo 0.00 

Tobi Bl.RMA: Subtable Product.ion Program and Sal.- J.ocal. 



I 

I 179 
CDFM 2.0 - BlllD & m. S.R.L, tUUIQ -

Col 1 2 3 .. 5 6 1 

I •&nra !Pnti- Y1 Qmti-Y'l Qmti-W llalti-'r'lt Qmti-'t'S Qaru-~ 
l 1"6 Yecrly prcda:tim, local p- A 881.00 "29.00 655.00 881.00 881.00 881.00 881.00 

I InUot- I 1st year 2nd year 3rd ymr ltth year 5th year 6th year 
l lltl lmt price, local pralb:t A.. 0.00 1.80 1.80 1.80 1.80 1.80 1.80 
L 1"8 Sales tax, local pralJct A. •• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I l 11t9 DttlB' direct variable cost- A 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 
L 150 Dil'lct 1111"'\Wiable mrt. - A 0.00 0.00 o.oc 0.00 0.00 o.oo o.w 
l 151 l.abmr inc.. idld in direct - A 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I •lerau Qmti-Yl lbllti-Y'l llmti-W lbllti- 'tit Qimti- 'IS Qmti- Y6 
L 152 Yearly proktim, local p- B lt10.00 329.00 "23.00 lt10.00 lt70.00 lt10.00 lt10.00 

I Inllot- I 1st year 2nd year 3rd year ltth year 5th year 6th year 
L 153 oot price, local proUt a •. 0.00 2.25 2.25 2.25 2.25 2.25 2.25 
L l5lt Sales tax, local praKt I ••• 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 

I l 155 DttlB' direct v:.;o:-iable cost- B o.oo o.oo 0.00 0.00 0.00 0.00 o.oo 
L 156 Dinct rm-wriablt cost. - B o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 
L 157 l..atwr included in direct - I o.oo 0.00 o.oo o.oo 0.00 o.oo o.oo 

I Reieraa llmti- Y1 Qmti- 'fl llaiti- w Qmti- 'r'lt Qatti- 't'5 Qalti- Y6 
L 158 Yearly praductim, local p- C 150.00 lai.00 ~.00 150.00 lS0.00 150.00 150.00 

I Inilot- I 1st year 2nd year 3rd year ltth year 5th year 6th year 
l 159 lmt price, local prcda:t c.. 0.00 It.SO It.SO It.SO It.SO It.SO It.SO 
l 160 Soles tax, local pnxkJct C. •• o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 

I 
L 161 Dthlr direct variable cast- C 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 
L 162 Dinct nm-wriablt cost, - C 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 
L 163 LabmJr in:luded in direct - C 0.00 0.00 o.oo o.oo 0.00 0.00 o.oo 

I Re&nn:t Qatti-Yl Qatti-Y'l llmti-W Qmti- 'r'lt llmti- 't'5 Qinti- Y6 
L 16lt Yearly praductim, local p- D 31.SO 22.SO 3>.00 31.SO 31.50 37.50 31.50 

I 
Inilot- I 1st year 2nd ~ 3rd 'flW ltth year 5th year 6th year 

L 116 I.hit price, local prcda:t D •• o.oo 3.00 3.00 3.00 3.00 3.00 3.00 
L 166 Soles tax, local pral£t D ••• o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 
L 161 Other direct variable cast- D o.oo o.oo o.oo o.oo o.oo 0.00 0.00 

I L 168 Direct rm-wriablt cost, - D o.oo 0.')0 0.00 o.oo o.oo o.oo o.oo 
L 1111 LabmJr in:luded in direct - D 0.00 o.oo o.oo o.oo o.oo o.oo o.oo 

I 
Re.ftrenct llmti- Yl Qarti- 'fl Qmti- V3 Qmti- .... Q.a!ti- 't'5 llmti- Y6 

L 170 Yearly procidim, local p- E 59.00 lt0.00 50.00 59.00 59.00 s~.oo 59,c)) 

InUot- I 1st year 2nd year 3rd ywar ltth year 5th year 6th year 

I L 171 I.hit price, lacal prcxklct E.. o.oo 2.ltO 2.ltO 2.ltO 2.ltO 2.ltO 2.ltO 
L 172 Soles tax, local product E. •• o.oo o.oo 0.00 o.w 0.00 0.00 0.00 
L 173 Other direct wriable cast- E o.oo 0.00 o.oo o.oo o.oo o.oo o.oo 

I 
L 171t Oinct rm-wriablt cmt, - E o.oo o.oo 0.00 o.oo o.oo 0.00 o.oo ' 

L vi; labaur included in direct - E o.oo o.oo 0.00 o.oo o.oo o.oo o.oo 

Re.Eerenct Qmti- Vl lblnti- 'fl Qmti- V3 lblnti-..,.. QJCl'lti- ~ Qmti- V6 

I L 176 '/earl~· productia'I, local p- F 0.00 o.oo 0.00 0.00 o.oo o.oo 0.00 

In.Elat- % 1st ywar 2nd year 3rd YIGI' ltth yeor 5th year 6th YIGI' 

I 
L V1 I.hit price, local prr.cilct F .. o.oo o.oo 0.00 o.co 0.00 0.00 0.00 
L 178 Scllts tax, local product F ... 0.00 o.oo o.oo o.oo o.oo o.oo 0.00 
L 179 Other direct variable cast- F o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 
L 180 Dirtet non-wriablt c05t, .. F 0.00 o.oo O.JO o.oo o.oo 0.00 o.oo 

I L 181 labour includld in direct - F o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 



I 
180 

--------------------- alRll ~o - BIUAl , m. S.R.L., tllUN) - I 
8 9 10 11 12 13 lit 15 16 11 

lblnti- Y1 IMllti- va lblnti- Y9 IMllti-no lblnti-ru lblnti-Yl2 1Prrti-Y13 Qmti-n&i aaru-ns 
881.00 881.00 881.00 881.00 881.00 881.00 881.00 881.00 881.00 

7th year 8th 
1.9) 
0.00 
0.00 
0.00 
0.00 

)'Bil' 

1.00 
0.00 
0.00 
0.00 
0.00 

9th year 
1.9) 
0.00. 
0.00 
0.00 
0.00 

10th ymr 11th year 
1.9) 1.lll 
0.00 0.00 
0.00 0.00 
0.00 o.oo 
0.00 0.00 

12th ymr 13th year 
1.lll 1.9) 
0.00 0.00 
0.00 0.00 
0.00 0.00 
o.oo 0.00 

lltth yenr 
1.lr) 
0.00 
0.00 
o.oo 
o.oo 

15th year 
1.9) 
0.00 
0.00 
0.00 
0.00 

lblnti- Y7 Qlmti- YB lt.arti- Y9 lblnti-YlO lblnti-ru amti-Yl2 llatti-Y13 Qmti-Yllt amti-Y15 
lt70.00 lt70.00 lt70.00 lt7o.OO lt70.00 lt70.00 lt70.00 &t70.00 lt70.00 

7th year 
2.25 
0.00 
o.oo 
0.00 
o.oo 

8th ymr 9th 
2.25 
0.00 
0.00 
0.00 
0.00 

year 10th ymr 
2.~ 2.25 
0.00 0.00 
0.00 0.00 
0.00 o.oo 
0.00 0.00 

11th ymr 12th yeor 13th year lltth ymr 
2.25 2.25 2.25 2.25 
0.00 0.00 0.00 0.00 
o.oo 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 
0.00 o.oo 0.00 o.oo 

15th year 
2.25 
o.oo 
o.oo 
0.00 
O.OCI 

Qmti- Y7 a.ti- 't'8 aarti- Y9 lblnti-YlO IMllU-Yll aarti-Y12 amti-Y13 Qmti-Yllt Q.imti-Y15 
150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 

7tl! year 8th 
It.SO 
0.00 
o.oo 
0.00 
0.00 

ymr 9th 
It.SO 
o.oc, 
0.('(I 

0.00 
o.oo 

ymr 10th ymr 11th year 
It.SO It.SO It.SO 
0.00 0.00 0.00 
0.00 o.oo 0.00 
o.oo 0.00 0.00 
0. ')() 0. 00 o. 00 

12th ymr 13th ymr lltth ymr 
It.SO It.SO It.SO 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
o.oo 0.00 o.oo 

15th year 
It.SO 
0.00 
0.00 
o.oo 
0.00 

Qalti- Y7 IMllU- vs a.~- Y9 aaru-no amti-Yll aaru-Y12 Qarti-Y13 Qarti-Y11t amti-Yis 
37.SO 37.50 37.50 37.SO 37.50 37.SO 37.SO 37.50 37.50 

7th ymr 8th 
3.00 
0.00 
o.oo 
0.00 
0.00 

.,.. 9th 
3.00 
o.oo 
0.00 
0.00 
o.oo 

ymr loth ymr 
3.00 3.00 
0.00 o.oo 
o.oo o.oo 
o.oo o.oo 
o.oo o.oo 

11th year 
3.00 
o.oo 
o.oo 
o.oo 
0.00 

12th ymr 
3.00 
o.oo 
0.00 
o.oo 
0.00 

13th ymr 
3.00 
o.oo 
0.00 
0.00 
o.oo 

lltth yeor 
3.00 
o.oo 
o.oo 
0.00 
0.00 

15th ymr 
3.00 
o.oo 
0.00 
o.oo 
0.00 

Qalti- Y7 Q.imti- Y8 Qalti- Y9 Qalti-YlO Qalti-Y11 Qmti-Y12 Q.imti-Y13 Qalti-Yllt Q.lrrti-Y15 
~00 ~00 ~00 ~00 ~00 ~00 ~00 ~00 ~00 

7th )'1111' 
2.ltO 
0.00 
0.00 
0.00 
0.00 

8th yr'Jf 9th 
2.ltO 
0.00 
0 00 
0.00 
o.oo 

ymr 
2.ltO 
o.oo 
o.oo 
o.oo 
o.oo 

loth ymr 
2.ltO 
o.oo 
o.oo 
o.oo 
o.oo 

11th year 
2.ltO 
0.00 
o.oo 
o.oo 
0.00 

12th year 13th year 
2.ltO 2.ltO 
o.oo 0.00 
o.oo o.oo 
o.oo 0.00 
o.oo o.oo 

lltth year 
2.ltO 
o.oo 
o.oo 
0.0? 
o.oo 

15th year 
2.'40 
o.oo 
0.00 
o.or 
o.oo 

!Mrlti- Y7 f"la\ti- YB !Plrti- Y'I IMllU-Y10 bnti-Y11 Qatti-Y12 Qmnti-V13 lla1ti-Vllt QJanti-Y15 
0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo 0.00 

7th .,.,,, 8th 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

ymr 9th 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

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

loth ymr 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 

11th YIGI' 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 

12th ymr 13th 'flOI' lltth 'flOI' 
o.\lO o,oo o.;io 
0.00 0.00 G.00 
o.oo 0.00 o.oo 
o.oo 0.00 o.oo 
o.oo o.oo o.oo 

15th ylQl' 
o.oo 
o.oo 
0.00 
0.00 
0.00 

ltJt used 
0.00 

Ml~ used 
0.00 
0.00 
0.00 
0.00 
o.oo 

ltJt used 
0.00 

ltJt used 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 

ltJt used 
0.00 

ltJt used 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 

ltJt used 
o.oo 

ltJt used 
o.oo 
o.oo 
0.00 
o.oo 
o.oo 

ltJt used 
o.oo 

9bt used 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 

ttrt U5ld 
o.oo 

ttrt U5ld 
0.00 
o.oo 
o.oo 
o.oo 
0.00 

I 
I 
I 
I 
I 
I 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Tabi. Bl.RMA : !M>table Working Copitai Requiremetrts - £/1 

r.oi 1 2 3 
awM 2.0 - 8lllJl I CO. S.R.L., "1!.illl -.. s 6 1 

r.cvera- F l'.cMra- l OMro- F Covero- l ti usld ftlt used Not used 
l 182 Accmlts naiwlll.R ClJt2; CDS 1.00 7.00 1.00 :noo 1.00 1.00 1.00 

CcM!rct- F l'.cMra- l not used not U!il!d Not used Not used Not used 
L 183 lrMntary, 1'1111 mtlrial <oJ ••• 90.00 noo o.oo 0.00 0.00 0.00 o.oo 
L Uh llMnhry, n11 mt!rial <bJ ••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
l 185 lnlllntary, utilities. ••••••••• 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
L 186 11Mnhry1 ~····••••••••• LOO LOO 1.00 1.00 1.co LOO 1.00 
l 187 Inwntary, !iplll'R parts. ••••••• 365.00 S>.00 1.00 1.00 1.00 1.00 1.00 
l 188 llMnhry, Wlft-i11-1Jft91SS. .. LOO 7.00 1.00 1.00 1.00 1.00 1.00 
L 189 lnvl!ntary, linisllld pnDds.. 1.00 15.00 1.00 1.00 1.00 1.00 1.00 
L l CJO Acall'tts payable. ••••••••••••• 1.00 7.00 1.00 1.00 1.00 1.00 1.00 



Tabi BURMA: Sbtable 

8 9 

lilt used lilt used 
1.00 1.00 

llbt used lilt used 
1.00 1.00 
0.00 0.00 
1.00 1.00 
1.00 1.00 
1.00· 1.00 
LOO LOO 
1.00 1.00 
1.00 1.00 

182 
Working Capitc:U Requiremen.ts - £/1 

IDF4R 2.0 - M.00 ' m. S.R.L.' tm.JM) -

10 11 12 13 lit 1S 16 Jl 

lilt used lilt used Hot used lilt used lilt used lilt used lilt used lilt used 
1.00 0.00 o.oo 0.&j o.oo o.oo 0.00 o.oo 

lilt used lilt used Nat used lilt used lilt used lilt used lilt used lilt used 

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

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

1.00 o.oo 0.00 0.00 o.c.i 0.00 0.00 0.00 

LOO 0.00 o.oo 0.00 0.00 0.00 o.oo o.oo 
1.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 

l.~ o.oo 0.00 o.oo 0.00 o.oo 0.00 o.oo 
1.00 o.oo o.oo o.oo 0.00 o.oo 0.00 o.~ 

1.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 
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183 
Tabi BLRl"IA : 9Jbtabl-. Source 0£ Finance £oreign 

mFM 2.0 - IR.00 I CD. S.R.L., l'tIUNl --
Col 1 :? 3 .. s & 1 

lst disbu 2nd di .. 3rd disbu ltth disbu 5th dLc:ta.i 6th disbu 1th ~istu 
L 19! [quity-0 (ardinary shares J ••• 0.00 0.00 0.00 0.00 o.oo 1).()() 0.00 
L 192 £quity-P (preimla shares). o.oo o.oo 0.00 0.00 o.oo o.oo o.oo 
L 193 91bsidies, !J"llltS. ............ o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 
L 1~ LOii: A, fcrei!JI UF> •••••••••• S00.00 600.00 781.Cj() 0.00 o.oo 0.00 0.00 
L 195 LDan B, &ni!JI CIF> •••••••••• 0.00 c.oo 0.00 0.00 o.oo 0.00 0.00 
L 1416 1.a111 c, &ni91 ccn ••••.••••• 0.00 o.oo o.oo 0.00 0.00 o.oo 0.00 
L 197 Dvl!rdrait IUir.g pnD.Etim. •• 0.00 o.oo o.oo 0.00 0.00 o.oo o.oo 

Tabi BLRMA : Subtable Source 0£ Finance l.ocal. 
--------------------- al'FM 2.0 - BA.00 I Ill. S.R.L., "D..llO --

1 2 3 .. 5 6 ] 

lst distll 2nd distu 3rd disbu ltth distu 5th distu 6th distu 7th dislli 
L 198 £qui ~--0 (ordinary shins> ••• .12JO.OO lt00.00 lt00.00 li00.10 0.00 0.00 0.00 
L icr; £quity-P (preference !hares). 0.00 o.oo o.oo 0.00 0.00 0.00 o.oo 
L 3lO 91bsidies, grcnts. •••••••••••• 0.00 0.00 o.oo o.oo 0.00 o.oo 0.00 
L 2011.ma A, locol (fl.) •••••••••••• o.oo o.oo 0.00 0.00 0.00 J) 0.00 
L 2C2 Lma B, local <IL> •••••••••••• o.oo o.oo o.oo 0.00 o.oo 0.00 o.ro 
L 3)3 I.ma C, local {Cl.> •••••••••••• o.oo 0.00 0.00 o.oo (J.00 0.00 0.00 
L ZOf CM!rJnllt sing prailctim. •• o.oo 0.00 0.00 0.00 o.oo OCl> o.oo 



'Mi BURl"IA : .._.le Source 0£ Finance 

I 9 10 11 12 -dislu 9tb dislll 10th dislll 11th dislll J2th dislll 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
O.CIO 0.00 0.00 0.00 0.00 
0.00 O.CIO 0.00 0.00 0.00 
O.GO O.GO 0.00 O.GO 0.00 

£are;i."" 

I 
1a4 I 

IDFM 2.0 - MJI) & CD. S.LL., lllUID - I 
D ~ & ~ U 

13th dislll llltth dislll &th dislll 16tb dislll Uth dislll 
0.00 0.00 0.00 0.00 0.00 
0.00 0..00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0..00 0.00 0.00 0.00 
O.GO O.GO 0.00 0.00 O.GO 
0.00 0..00 0.00 0.00 0.00 
O.GO O.GO 0.00 O.GO 0.00 

Tllli BURl"IA : &lbblbJ• Source 0£ Finance - 1oca1. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 
I 

IDFM 2.0 - MJll & CD. S.R.L., lllUID -
I 9 10 11 1? D ~ a ~ u 

..... 9tb dislll lOthdim. 11th dislll 1211 dislll l3tbdillu Nil dislll &th dislu 16tb llirlu Uth dislll 
0.00 0.00 O.CIO O.GO 0.00 O.GO O.CIO 0.00 0.00 0.00 
O.GO O.GO 0.00 O.GO 0.00 0.00 O.GO 0.00 0.00 O.GO 
O.C» O.CIO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
O.GO 0.00 O.GO 0.00 O.GO O.GO 0.00 O.GO 0.00 O.GO 
O.GO 9.CIO O.GO O.GO O.GC O.GO O.GO 0.00 O.GO 0.00 
0.00 0.00 0.00 0.00 0.00 0..00 O.GO O.GO 0.00 0.00 
0.00 O.CIO 0.00 O.CIO O.GO 0.00 0.00 0.00 0.00 0.00 
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185 
Tllli BURl'IA : 9##• Znc:aeae, Tax, CashE1aw 
--------------------lDMl 2.0- M.ID & m. S..R.L, lllUllJ -

1 2 3 ~ 5 6 1 

~ ? YDlr I 1- llD-<y> Yan la& T• cndit Dilflr- F Dilm- l 
l 315 Jnctm tmr.... ••. .• .. ... . . . .•• 0.00 0.00 0.00 LOO 0.00 0.00 0.00 

L 2116 Iatat&ll allallla (lfllktld 
l "Iii Dlpnciatian alJmaa (iaitia 
L • Aljlstmll al m- ta. ••••• 
LMT•IMaill l(il*fimlwr 
L 2lO Plalit distrillltlll flpity-fFJ 
L 211 Plafit distrilmll r.Rtr-fl> 
l 212 Plalit distrillltlll r.atr-«F> 
l 213 Pnlit distrilllad ipilp-G.) 

lst ,.. 71111 ,.. 3l'd ,.. ..... ,.. 5th ,.. 6th 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 ... 0.00 
0.00 0.00 0.00 0.00 ... 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

. 
,.. 7th ,.. 
0.00 0.00 
0.00 0.00 
0.00 0..00 
0.00 0.00 
0.00 0.00 
0.00 o.oc 
0.00 f'-00 
0..00 O.OG 



a 9 10 11 12 

tiaml ti uml llbt.mBI tiuml tiuml 
0.00 0.00 0.00 0.00 0.00 

Ith Jlllf 9th Jlllf 10th ymr Uth ymr 12th,,.. 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

13 

tiuml 
0.00 

13th Jlllf 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I 
1as I 

IDHt 2.0 - ...., , m. S.R.L., lllUlll - I 
lit 15 16 11 

ti used Mil used 
0.00 0.00 

lltth ymr 15th Jlllf 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
aoo 0.00 
0.00 0.00 

tiuml 
0.00 

ti um 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

lbtuml 
0.00 

llbt. 1151!11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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10.1.2 COllFAR SCHEDULES 



I 
1aa I 

-foO"lfM I 
CDflll 2.0 - ...... ' m. S.LL., lllUIQ - I 

- fU5llC IBU61Mlllll llllT 3)ft.l"7 
IPllllllDIQl5 tmtnct er.1'11 

2 ym(s) al m~ JS ,...s al ...-wn 
LWl"lllCf WMIW ntls: Cl" CWIWf 1

1 
~t: 1.CIOOO lllits amllltillg WllRf 

. cwaacy mut = LIOOO lllits ICDUltillg mnntJ 
ICDllatillg tat~ lCIOO I& dDUms 

O.CIOO • &Viti= 
&Ult ltnijl 

Saurc• DE Eu"Kls ...... caatnctia9 .... -ty ' pats: HO.JO 0.000 I llnifl 
flnil' lalll : 1111.llO 
Jal lalll : - 0.00 
tDID1 _.: ... ; : .~oo 

Cash.fl.aw Eraa aperatians 

1 2 3 Yllr: 
qmatingalltl: JJJ1/:ll 2152.93 HZ.IJO 

~ • allt.lltl •11t1 • 
intln5t . l!i0.515 116.11 . 
lllt*tilln am m.23 &2.51 

...i flnif' a.291 11.w 1 
tDID1 llD1ll . 21 ... 16 ZN.25 • ... ~ . Ja.7l 31&.Jlt . 
llll -- 12ft.7l 31&.Jlt 

Clllh llll1tla 3.IO 711.ltl 

ntl Cllllfllll • l!ilt.5 '53."3 • 

Nit Pnil8lt VD1lll at: 10.00 I = D'2.17 
1ntBnD1 111ta m Rrbn 111 tDtD1 iWbmt: 2'l.16 I 
&,lily paid -- lilt~ ftay <Jlll>: 2L9t l 
111t Yar1h -- Nit r.mh Rrbn <Jlll>: 21.00 I 

Totlll initial ilMltmlt 
Total »mm.wt IWinl pndlCtilll 
Tobll pnKtian mm 
VDrtinl aipitDl ~ 

a1t1 
11J.67 ... ,,, 
aui 

&2.llO 

701."3 
701."3 
512.1" 
915.25 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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--------------------CDFM 2.0 - MJll Im. S.LL, llllAIJ -

,.. ................ m.1 lW.2 1•1 1a2 

am ilttallat mm 
Wiit sit. ... illimt *' I I L G.00 Q.00 G.00 Q.QO 
MK ..... mil ........ G.00 117.00 l't..00 Q.00 ._m • ., _.--. lldliu. • G.00 "11.00 119.00 211.00 
.......... liml~ ••••• G.00 76.00 aoo 295.00 
PJlllt adriwf .... ri. L • • • G.00 3GS.OO 571.00 951.00 

Tabd. liml ilttulwat a.ts • • • • G.00 Uti0.00 762.00 lSJl.00 

~ apitlll lllpmllibnl. 10.00 31.or. 19.Bt 115.21 
Ill lllftjng apitlll . . . . . . . . G.00 G.00 G.00 G.00 

Tallll iaitial ......... a.ts • • • 10.00 U77.00 151.Bt 1719.a 

Ill it .lianigl, ia I . . . . . . . . ICI0..00 .... 73.10 116.Q 

- PIAmC 1B11151M11111111If - 3) R.lCJl1 



I 
190 I 

• 
(S)I 

COM FAR 
2.0 UHIOO I 

--------------------IDFM 2.o-·am & m. S.LL., 10U1CJ -

Total. current Xnvestamnt in lG IS dDllms 

....................... 
F:iml inwstwl casts 
IJnl, site ..... uli21, +wJqmnt 
tildings ... civil uarls • • • • • 
-.w.r ... mYim flcilities • 
Lwpunatal mm mats • • • •• 
Pl..t, mbimry _. ..a.-nt • • 

TDtal f:iml inwstmnl msts • • • • 

PnpndlCticn apitals ...-mtans. 
blinl•tal . . . . . . ~ . . . 
Total mnnl ilMstmll msts • • • 

Ol it lcni9'. J • • • • • • • ~ • 

,,.. ............... . 
Fiml .illbntw1l aats 
Lllld, lite prlllnliat, fMl.,-.t 
Mldingl ... civil ab ••••• 
Wlilsy ... m'¥ia Jlcilitill • 
Jaaapaeabd ... ..ts . • • • • 
Plllit, mwwy _. ~ • • 

Total !iJml ilwlltwtt Clllb •••• 

~ apitall 1111911litlnl. 
llarljng capital • • • • • • • • • • 

DI it bl:ipi, I . · · · · · · · · 

1• 

0.00 
0.00 
0.00 
0.00 
O.CIO 

0.00 

0.00 
316.l'l 

316.12 

91.ltlt 

19954 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 

0.00 

0.00 

1990 

D.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
lid.fl 

lid.fl 

W..36 

1999 

0.00 
0.00 
0.00 
0.00 

35.00 

0.00 
0.00 

35.00 

0.00 

I 
1991 l«J92-ID 19'1 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 . 0.00 
0.00 0.00 Z.CIJ 

0.00 0.00 ~00 

0.00 0.00 0.00 
lllt.25 0.00 0.00 

lllt.25 0.00 Z-00 

97.58 0.Cli) O.tw> 

- PUISnC IEIOAIOD UIIT - 3» R.1'8i 

IDFM 2.0 - M.111 & m. S.LL., lllUID -
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I 
-I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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--------------------CDFM 2.0 - llllllJ & CD. S.Ll.., lllUllJ -

Total. Praduc'lian Costs in 1000 IS mllan 

~ ............... . 
z Qf ... apatity (single pndictJ. 
.... ~ l ••.•......• 
..,... Im mllria1s • • • • • • • • 
lltili.ti& • • • • • • • • • • • • • 
frmgr' ••••••••••••••• 
llllllR', d:illct • • • • • • • • • • • 
llpa:ir, .udlral:9 • • • • • • • • -- ............. . 
ractary' wwwlaudl • • • • • • • • • 

fattmir Clllts • • • • • • • • • • • 
Adlinistlati• _...... • • • • • • 
lndir. cmts, 111115 11111 distrilutial 

Dinct Clllt5, -- ... clistrillutial 
Dlpnciatian •••••••••••• 
Fillllcial casts • • • • • • • • • • 

Total PIGllctim Clllts • • • • • • • 

Casts ... Ulit ( tingle prallct ) • 
m it farai"' z • • • • • • • • • • 
m it variabl9, I . . . . . . . . . . 
Total~ ••••• • • • • • • • 

1W9 

0.00 
m.12 

0.00 
0.00 

S76 
15.IJO 
IL31 
...52 

116.00 

1600.67 
6.60 
0.00 
0.00 

211Jt.lt1 
l50.55 

0.00 
86.29 
69.IJO 
2'l.SO 

1990 

0.00 
JE.11 

0.00 
0.00 

IR.10 
15.IJO 
~93 
ti0.61 

116.00 

21"6.33 
6.60 
0.00 
0.00 

26Jt.lt1 
116.11 

2562.51 

0.00 
11.59 
76.'6 
2'l.50 

1991 

0.00 
2"l13.llO 

0.00 
0.00 

52.00 
15.90 
31.00 
70.00 
soo 

Llt16.30 
6.60 
0.00 
0.00 

26Jt.lt1 
123.67 

0.00 
M.11 
83.56 
2'l.50 

1992 

0.00 
2"l13.llO 

0.00 
0.00 

• 52.00 
15.IJO 
31.00 
70.00 
soo 

21176.30 
6.60 
0.00 
0.00 

211Jt.lt1 
102.16 

1Jlll.lt1 

0.00 
&CR 
lt.3) 

2'l.50 

1WJ 

0.00 
2"l13.llO 

0.00 
0.00 

52.00 
15.90 
3).00 
10.00 
SCIO 

21176.30 
6.60 
0.00 
0.00 

28t.lt1 
ID.Ii 

21U.96 

o.oo 
11.93 

"·" 2'l.50 

- PUIITTC iB06IMllDI IJllT - 30 R.1987 



Total. Praductian Costs in 1000 IS dDllcn 

,_. ................ 19't 1995-Al9 

• I DJ -. ClllllCilJ 'single pndJct>. 0.00 0.00 
..... mtlrial. 1 • • • • • • • • • • • 703.ltO 2273.ltO 
OU. rwmtlr:ials •••••••• 0.00 0.00 
llili.tils ••••••••••••• 0.00 0.00 -.. ............... 52.00 52.00 
l.llllR, dillct • • • • • • • • • • • 15.IJO 15.IJO 
lllllir1 m:intllalce • • • • • • • • 3).00 3>.00 -- . . . . . . . . . . . . . . 10.00 10.00 
ractmy ..,,.. • • • • • • • • • Z.00 Z.00 

ractmy Clllts • • • • • • • • • • • a.76.:J) 3176.:J) 
ldlinistlatiw ....... • • • • • • 6.60 6.60 
Jndir. aats, -- ... di5trilutian 0.00 0.00 
Dintt aats, tales ... distrillltilll 0.00 0.00 
lllpndatim •••••••••••• 193.CB ZIO.CB 
Fillllcial Clllts • • • • • • • • • • 0.00 0.00 

Tabll pnlluctiln Clllts • • • • • • • M.92 2682.92 

a.ts ... .mt ( single praKt ) • 0.00 0.00 
Of it ...,., % •••••••••• 87.73 11.;o 
Of it aiablt,l • • • • • • • • • • 19.66 19.IQ 
TulD1 ~ •••••••••••• Z'l.50 Z'l.50 

I 
192 I 

(Sl I COMFAR 
2.0 UHIOO 

I CDFM 2.0 - IR.lll & m. S.R.L..1 lllUID -

I 
3)00 2001 20Q'Z 

I O.Ol' 0.00 0.00 
2'213.ltO 2213..ltO 2213.ltO 

0.00 0.00 0.00 
0.00 0.00 0.00 I 52.00 52.00 52.00 

15.IJO 15.90 -15.IJO 
3>.00 3>.00 3).00 

I 10.00 10.00 10.00 
Z.00 Z.00 Z.00 

a.76.:J) 3176.30 3176.:J) I 6.60 6.60 6.60 
0.00 0.00 0.00 
0.00 0.00 0.00 

I 1'19.'3 159.31 101.'JB 
0.00 0.00 0.00 

Y.82 2Bt2.21 25'10.• I 
0.00 0.00 0.00 

87.50 &Z'l 87.'19 I 19."3 90.IO 92.60 
Z'l.50 Z'l.50 Z'l.50 

.... PU&1JC IBll6IMrD IJllT - ..... 1. I 
I 
I 
I 
I 
I 
I 
I 

I 
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·~ortt~of 
-------------------CDFM 2.0 - Kiii & ID. 5.1.L., lllUlll-

Tatai Praduc:t.ian Casts in 1000 lit dDllln 

Yair' •••••••••••••••• 

I DI rm. ~ty <singl9 pndictL 
... mtlrial. l • • • • • • . . • . . 
..._.. rm llllrials • • • • • • • • 
lltiliti.11 • • • • • • • • • • • • • 
Eimw' ••••••••••••••• 
llllllr, tlirlct • • • • • • • • • • • 
lllpair, --- • • • • • • • • ................... 
Factmy wwwlMA • • • • • • • • • 

Factmy casts • • • • • • • • • • • 
ldlinistrati• Dllllalll • • • • • • 
Indir. casts, Siils cnl tlistrillltim 
Dinct aats, Siils cnl di5trillutian 
Dlpnciatim •••••••••••• 
Fimlcial cmts • • • • • • • • • • 

Total pralicti.an casts • • • • • • • 

r.asts PB' Ulit ( single inut ) • 
m it larl!iflt I . . . . . . . . . . 
m tt variable,% •••••••••• 
Total l.allam- • • • • • • • • • • • • 

0.00 
2'l13.llO 

0.00 
0.00 

52.00 
15.'8 
3>.00 
10.00 
35.00 

21176.» 
6.60 
0.00 
0.00 

57.9t 
0.00 

O.C» 
81.76 
9t."2 
2'l.50 



Net Working Capital. in 1000 IS tilll's 

,_. ................ . 
l:allragt • • • • • • • • • Ilk, EDiD 

Olmnt-6& 
4lcaalts l'KBWlble • • • 2 21"-2 .. ., 
....... mtmals. 16 "-2 315.13 -- ......... 1 3&0.0 0.10 -- ......... a Ll ...... 
blill;a+m .•.• 2 216.0 7.91 
Finislml pnDlcts . . . 3 139.0 12.11 

tlllh in...., . . . . . . . 13 21.6 6.0'1 
Tobll mraat -n . . . . ..... 3911.111 
Qnmt liabilitill 11111 
ktaunts ...,abla • • • • • • 2 216.0 7.91 

lllt mtilg capital • • • • • • • • • • 3116.12 
lnaam in aling capital • • • ••• 3116.12 

Ill -*ing capital, lacal . . . . . . au 
lllt aling aipital, .... • • • • • S.71 

1990 

10.211 
"19.93 

0.12 
56.38 
10.U 
15.91 
6.llt 

S&G 

10.U 

sa12 
lltLl'I 

311.21 
'90.llt 

194 

I 
I 
I 
I 

IDFM 2.0 - .... & m. S.R.L.., lllUlll - I 

1991 

11.Slt 
51tLll5 

O.llt 
65.G 
11.ltl 
17.13 
s.• 

St.38 

11.ltl 

INl.'fl 
Ult.~ 

ltl.Ot 
601.'B 

·~ 

U.Slt 
51tLll5-

O.llt 
65.G 
11.ltl 
17.13 
s.• 

IBt.38 

11.ltl 

INl.'fl 
0.00 

ltl.Ot 
601.'B 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
1· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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.foOMtf~of 
-------------------CDRR 2.0 - llUll & m. S.LL., llllJlll -

Saurce aE F:i.nance. canstructian in 1GOO lS ti1ln 

Ylar- •••••••••••••• 1w.1 1'81.2 1•1 1-.2 

&pity, anlUmy •• ma.oo ltCJ0..00 ltCJ0..00 lil00.10 
&pity, pn&nta. 0.00 0.00 0.00 0.00 
!Hnlie, grmts • 0.00 0.00 0.00 0.00 ............ SG0.00 . 6CIO.OO 711.'IO 0.00 

lall ......... 0.00 0.00 0.00 0.00 
l.allC, ...... O.CIO 0.00 0.00 0.00 
I.ml A, Jami. ••• 0.00 0.00 0.00 0.00 
l.all I, Jami. ••• 0.00 0.00 0.00 0.00 
I.ml c, llaL ••• 0.00 0.00 0.00 0.00 

Tallll lalll •••••••• S00.00 6CIO.OO 711.90 0.00 

Qrnnt \iallilitia 0.00 0.00 0.00 0.00 
llll*~t •••• 0.00 0.00 0.00 0.00 

TDlal 1111111 ••••••• 1700.00 1cm.oo 1111.90 ll00.10 

- PUBIJC IEllJISllllITTI llllT - 30 #R.1'87 

-



" 

Source 0£ Finance, 

Ylari •••••••••••••• 1'89 

.ty, mdilDy •• 0.00 
Equity, pnllnncl. 0.00 
S11111idi&, grants • 0.00 

Lan A, fcni9a • 0.00 
I.ma .. flnilpl. •. 0.00 
I.ma c, .lcniF • 0.00 
I.ma A, laml •••• 0.00 
Lan 8, laml. ••• 0.00 
I.mac, laml •••• O.CIO 

Total ~ •••••••• 0.00 

Qimnt liabilities 7.91 
... IJlllfllrDlt •••• 0.00 

Tobll Jund5 ••••••• 7.91 

I 
196 I 

I 
(§) 

COM FAR I 2.0 UH I DO 

IDFIR 2.0 - RID I DJ. S.LL., lllUlll - I 
praduclian in lGOO IS dDll4n 

1990 1991 

0.00 "900 
0.00 0.00 
0.00 0.00 

-Mlt -261Llt 
0.00 O.GO 
O.GO 0.00 
O.GO O.GO 
O.GO 0.00 
0.00 0.00 

...... -261Llt 

2.19 L» 
0.00 0.00 

-2166.Qi -267.Slt 

199'l-96 I 
0.00 
0.00 I 0.00 

-261Llt 

I 0.00 
O.CIO 
O.GO 
0.00 I O.CIO ... .. 

I 0.00 
O.CIO ..... I 

.. fUSllC IBll6MHD llllT - al A11J81 I 

I 
I 
I 
I 
I 
I 
I 
I 



I 
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C5J 
COl'IFAR 
2.0 UHIDO 

----------------------2.0-M.JD & m. 5.1.L.,..,.. _ 
Cash£1aw Tab1-, ccnstrucUcn ia 1000 IS dDUm'I 

,,_. ......... 19.1 19.2 1•1 19.2 

Total mil inilaY • • 11'8.00 lCI00.00 UILIJO llGG.10 

rJmldal lllU'CIS • V...00 1000.0G Ull.90 llGG.JO 
Sala, mt af - •• O.OG O.OG 0.00 0.00 

Tobll mil mtOal • • 10.00 1177.00 l&L9t 1719.21 

Tobll-U •••• O.OG 1116.0G m.oo Uflll.00 
~Clllts ••• O.OG 0.00 0.00 0.00 
a.t al lilaa • • • JO.OD 3'LOO 59.Bt 15.21 
.... t ..... 0.00 0.00 0.00 0.00 
Qapwalw tm . . . 0.00 0.00 0.00 0.00 
Dividlnds paid • • • 0.00 0.00 0.00 0.00 

-- ( IWicit ) • 1690.00 -177.~ :m.a -1319.ll 
a.datlll calh llalmlct IMO.GO 1513.00 1142' Silt.09 

JnJia., lacal • • • • 13)0.00 lt00.00 lt00.00 '900.10 
Glt:nau, Jaca1 • • • • 0.00 7112.00 7AOO aoo 
hplus ( dlficit ) • 13)0.00 -N.00 176.00 U0.10 
lnflal, fcnift • • • 500.00 600.00 781.IJO 0.00 
IWlal, 1anifa • • • 1'.00 "15.00 671.Bt 1"89.28 
-- ( dlficit) • "40.00 165.00 l!ilt.2' -1"89.28 

Jiit cmhJlllll • • • • • 0.00 -1116.00 -m.oo -Ulllt.00 
a.datlll nit cmhOal 0.00 -11'6.00 -1937.00 -&LOO 

W =u6TIC IBDli1RATJlll lJIIT - 3) AlW 



CtmhEJ.aw tab1-, praduclian in 

__.. ......... - 19'JO 

Tlllllalllitlllw •• "2156.3' 2950.¥1 

F-.a.I iWU5 • 7.91 2.19 
lldB,mllftm •• 2Pll.ll& ~ 

Tllml alb mto. •• 2152.56 2111.48 

Talml-8 •••• 31\.Jlt •• 1"8utin; allts ••• JJJll.21 2152.ft 
QatDI tima ••• J50.!i5 116.JI 
I I I It . . . . . 0.00 .... 
a. .... ... O.CIO 0.00 
Di ........ 0.00 0.00 

lmpll5 ( dtficit ) • 3.• a.1t1 
....... allb llaJaa 521.11 767.3' 

lnfl--. lllClll • • • • 2152.'9 2M ... 
Me., llall •••• 251.72 at.a 
...... ( *licit ) • 1a.11 al7.11 
JnfJDr, ....... 3.11 1.llO 
IWJIM,....,. ••• 1a.15 "1#1.11 
-- ( dlticit) • _.... -ilM.37 

lllt CllldJlll • • • • • JSlt.35 653."1 
a.Jabil Mt ClllllhDGll -91a.'5 -2113.2'l 
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~ 

COl"IFAR 
2.0 UNI DO 

alfmt2.0---&m. s.LL., ...,_ 

1000 IS daUms 

1991 191l 1913 19't 

3&13.10 3512.llO 3512.llO &2.llO 

i.• 0.00 0.00 0.00 
3512.llO 3512.\0 3512.ltO 3512.liO 

ZM.'6 B.1.to 2112.3' R.Jlt 

US.55 0.00 0.00 S.00 
M'l.10 N'Lto N'Lto N'LtJO 
JD.67 .. J6 .... O.CIO ... .... . .. ... 

O.CIO 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 

512.Jlt 7JLSO M.01 715.66 
so. .. 1161.Slt 3111L51t -..a 

3512.15 3&12.\0 &2.lilf> 3512.lilf> 
an 21LSO 21LSO 313.50 

3291.llt ll'D.to ll'D.to &.'IO 
0.15 0.00 0.00 0.00 

210f.25 2515.ltl 2553.tJO 21113.25 
-il&llO -M.ltl -&3.tJO -2'113.25 

915.25 .... so .... 50 1Cl!ilt.50 
-J1W.fl -70L"7 ... 115.Slt 

-'"" PUISflC lllll8IMT1DI UIIT - 3' R.19 

I 
I 
I 
I 
I' 
I ,, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



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

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

199 

(SJ 

COM FAR 
2.0 UHIDO 

----------------------2.0-.m & co. 5.1.l., -- -

Yllr' ••••••••• ............. 
Fi iwl lwt&. 

Sllll,..talta •• 

Tllllll alll .... • • 

Tllllll ~ •••• 
"'8autilii cmts • • • 
llaltal 0-. ... 
• ' J& l ••••• 
Qapia*tm ••• 
Diwillmlllpaid ••• 

..,_, ..xit) • 
Q.mtldcmltlUla 

lnlllllt laatl • • • • 
o.tllal, laatl • • • • 
..... ( ..xit) • 
lnfJaf, ...... . 
Miiar, ....... . 
..,_,*Heit) • 

.. .. 
sn. .. 

mt.Jlt ... 
1111.• .... .... ... ... 
&2.llO 
21L50 

3'BJ.IJO 
o.• 

a.13..25 
4113.25 

.. .. 
1111.tJO .... .... 

0.00 
0.00 

B.66 
S&.52 

3512.llO 
21L50 

:eD.IJO 
0.00 

3113.25 
-3113.25 

•• so 
3lllt.Slt 

.. .. 
1111.tJO .. . 

0.00 
O.GI 
0.00 

1C811.SO 
6325.CR 

3512.llO 
21L50 

3'BJ.IJO 
0.00 ..... .... .. 

1Cll9.SO 
"10t.Ot 

O.GO 
H2.tJO 

O.GO .. .. .... 
0.00 

... so 
1\llt.52 

2517.tJO 

35.00 
21112.IJO 

0.00 
0.00 
0.00 
0.00 

• 

1111.IJO 

0.00 
1111.IJO 

0.00 
0.00 
0..00 
0.00 

1C8t.SO 
'551.52 

•• so 
'ml.'!Jt 



I 

200 I 

COl'IFRf I 
2..0 •_•HIOO 

---------------------2.0-MJIJ & m. 5.1.l., lllUID-
I 
I CmlhE1aw tabl.-, production in lCIOO I& llD1lll's 

1llr' ••••••••• 2DD1 21112 am 

Talal mil inOal • • 52.llO &2.llO &2.llO 

Filaml lmllltlS • 0.00 0.00 0.00 
Slldll,Mt:altlll •• &2.llO &2.llO &2.llO 

Talal mil .w.. . . N2.'JO N2.'JO M.'IO 

Talal -'5 •••• 0.00 0.00 0.00 
'8autinl c:mb ••• N2.'JO N2.'JO M.'JO 
Qat DI tilllD • • • 0.00 0.00 0.00 

•1111 •••t . . . . . 0.00 0.00 0.00 
Qwpa•mc . . . 0.00 O.GO O.GO 
DiYillndl ..... • • • O.GO O.GO 0.00 

-- ( *ficit ) • lGfl.50 lGfl.50 lGfl.50 
a.dmd allh llalm ..... 11131.52 J2127.CR 

Jnlllll, i..l • • • • &2.llO &2.llO 572.llO 
a.tDal, Jacal • • • • 27L50 27L50 27L50 

-- ( dtticit) • 3'BJ.'JO 3'BJ.'JO 3'BJ.'JO 
JnlD, ....... O.GO O.GO O.GO 
IWlou, ........ ......, ... ..., Z!Ol.llO 
-- ( *ficit ) • -a.llO ..... "° -?ae.llO 

Ill cmb!lllll • • • • • 1119.50 lGfl.50 •• so 
a..Jatmd nil cmhDall E.Ot J01l6.51t ua.o. 
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COPIFAR 
2.0 UHIDO 

-------------------IJIRI 2.0 - llUD Im. S..LL, lllUlll -

Cash£1aw Dim:CIM'lting: 

•• &pity pmid ,... lllt --a. 
111t prant .u. ... .;.......... atR.lt at 10.00 I 
1nlBllll1 .a al Mn <ml.I •• 2L9t I 

., lllt bth -- lllt mll nbn: 
111t pnmat .._ •••••• •••••••• 2111L"5 at 10.00 I 
Jntm.i ..._ af Mn <lml> •• 21.00 I 

d Inlllml ID al llbn aa tml illtalliilt: 
lllt ..-t -- .............. B2.11 Ill JO.GO I 
Jnlmal ..._ al Mn < • > •• 2'l."5 I 

Ill IRtb: &pity., plla rm• 



Ne1: Znc:Dllle sta•rm Mill lGOOIBMJln 

Yllr' ••••••••••••••••• - 1990 

Tabd .... :ild. IDll5 - ••••• ZN.116 2911..25 

I...: wrilllle mm. incl. -- - 1ld3.9 19.16 

VlrillaJesgin . . . . . . . . . . . ... '15. -09 
1s % a1 tD1a1 .is • • • • • • . • • Jt.21 ass 

~mm. illCl. dllllftdatim 161.11 161.11 

~ ml:gill •••••••••• '116.71 5A'2 
.a I o1 tD1D1 IDll5 • • • • • • • • • 12.• 11.0l 

r.t al lirlla • • • • • • • • • • • 150.SS 116.11 

&r.-pnlit ••••••••••••• Ja..22 3115.Jlt 
ll1-lcB •••••••••••••• 0.GO 0.GO 
T-.Je prafit • • • • • • • • • • • • Ja..22 3115.Jlt ...................... 0.GO 0.00 

lilt plDlit • • • • • • • • • • • • • • UL22 3115.Jlt 

Divitllndl paid • • • • • • • • • • • • 0.00 0.00 
ltldi5billutld plDlit • • • • • • • • • UL22 3115.Jlt 
lcamdatm Wldiltrilmll pnlit ••• 12L22 511.W. 

an. pnmt, I oJ tDb11 1111& • • •• 5.11 13.• 
lilt plDlit, I m tDtal 1111& •••• 5.11 13.• 
IE, 111t lllDfit, I DJ "'8ty • • • • • s.a 16.07 
a, 111t pnlit+immllt, I m ilMtt. ... 12.fl 

I 
2j2 I 

© 
COM FAR 
2.0 UHIDO 

IDFM 2.0 - M.111 & m.. S.U.., llllMI -

1991 19'2 l'l'D 

Z12.llO 512.llO m..o 
2399.13 D99.l3 7J99.l3 

1113.21 1113.21 1113.21 
32.91 32.91 32.91 

N.11 M.11 311.11 

GS.09 GS.09 GS.09 
23.10 a.10 a.10 

US.61 1&16 .,.. 
101."3 77l.93 M."1t 

o.ao 0.00 0.GO 
101."3 77l.93 NI.Iii 

0.00 o.ao o.ao 

101."3 77l.93 M.illt 

0.00 0.CIO 0.00 
701."1 71l.93 M.illt 

1213.31 1G.3l 211>.76 

19.63 3>.Jt 20.lt 
19.63 20.Jt 20. .. 
29.22 3>..12 31.CR 
19.53 19.53 19.53 

- PUl5JJC IBDIS1MTDI llllT - 3) ... ,. 
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N9t :ma:- sta+r rntift 

-~ ................. -
Talml .... incl. ... - ••••• 
I...: ~ams, ilcL ...... 

H¢h.._ ••••••••••• 
111 al fllllll .... • • • • • • • • • 

1'8aa:atiaul~ •••••••••• 
111 al tabd .... • • • • • • • • • 

rm. af fillllca • • • • • • • • • • • 

... pntit • • • • • • • • • • • • • 
11111111:11 • • • • • • • • • • • • • • 
~ profit • • • • • • • • • • • • -................. 
llltprnlit •••••••••••••• 

Dividmldl paid • • • • • • • • • • • • 
lllill::rillltl PIDf,it • • • • • • • • • 
.......... llllliltrillltl pntit ••• 

"'- profit, I al tDb11 lllB • • • • 
Ill pnlit, lof tabd ....... 
&, 111t profit, I o! •tJ . . . . . 
111, 111t pnlittintlnlt, I of iMlt. 

1800 I& llDllms 

19't 1915 

&2.llO &z.llO 
at.13 at.13 

1113.27 1113.27 
3l. .. 3l. .. 

216.n an 

...... ..... 
25.ot 31.'JO 

0.00 0.00 

...... . ... 
0.00 0.00 ..... ..... 
0.00 0.00 ..... . ... 
0.00 0.00 ...... .. ... 

3577.1J \1166.71 

25.ot Llt.'JO 
25.ot Llt.'JO 
"II.Ii "l/.CJ6 
21.C& .... 
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COM FAR 
2..0 UH I DO 

mFM 2.0 - ... & m. s.LL., lllUlll -

"" 1997 19'1 

&2.llO &2.llO 3§12.lllO 

at.13 at.13 at.13 

1113.21 1113.27 1113.27 
3l. .. 3l. .. 3l. .. 

an an an 

..... --~ .. .... 
31.'JO 41'1.'JO Llt.'JO 

0.00 0.00 0.00 

..... . ... ..... 
0.00 0.00 0.00 ..... .. ... . .... 
0.00 0.00 0.00 

..... . ... . ... 
0.00 0.00 0.00 . ... . ... . ... 

S&.19 6315.66 71$.llt 

Llt.'JO Llt.90 Llt.'JO 
1't.'JO "'·'° "'·'° "l/.CJ6 "l/.CJ6 "l/.CJ6 .... a• .... 

... PIJISJlC IBOIS1llTD lllIT -- 3) R.1111 
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I 
CDFM 2..0 - M.111 I GI. S.LL., lllUlll -

I 
2llOO - am am 

$12...., $12...., $12...., $12...., I 
""' • • • • • • • • • • • • • • • • • 1999 

Tabll --. m. 1111s • • • • • • :s2.-.0 
a.-: wrilble Giits, incl. 1111&.... 2399.13 2399.13 2399.13 2399.13 2399.13 

1113.11 1113.11 1113.11 1113.11 I .... 3'Llt 3'Llt 3'Llt 
Vlrillile .... • • • • • • • • • • • 1113.'ll 
Ii I DI t11b11 Riis • • • • • • • • • 3'Llt 

&69 N.• 191.15 11t1.n I 
~mgin.......... • ... ..51 9"Al9 "1.52 B.56 

111.90 a.o. 11.111 ZL• I 
0.00 0.00 0.00 0.00 

• I DI tDIDl a1l5 • • • • • • • • • 111. 90 

a.t Iii fima • • • • • • • • • • • 0.00 

•• 51 93>.19 Wl.52 B.56 I 0.00 0.00 0.00 0.00 
.... plafit. • • • • • • • • • • • • • .... 
lllmaK:ls • • • • • • • • • • • • • • 0.00 
Tllllllle paialit • • • • • • • • • • • • ..... •• 51 93>.19 911.52 B.56 

0.00 0.00 0.00 0.00 I 
•• 51 9"Al9 911.52 lOal.56 

- • • • •••• • • • • • ..... • O.CIO 

~ psD!it. • • • • • • • • • • • • • • ... 

0.00 0.00 0.00 0.00 I •• 51 9'&19 911.52 B.56 
Di~ paid • • • • • • • • • • • • 0.00 
lllllistrilutll paialit • • • • • • • • • •·'!I 
~ wnlistrilutld pnlit • • • Dt.62 1911t.19 .... 39 1Clll!S.91 UIS7.lfl 

er. pnJit, I D1 tDtDl ml& • • • • 111.90 211.90 21.0t 21.111 a.• I 
Ill pnlit, I of tDtal 111111 • • • • 2't. 90 Jt.90 &Ot 21 ... a.• 

37.06 &76 lio.90 ie• 

I a.12 21.66 Z'l.16 ait.CI 
IE, 111t pnJit, I of ..-ty . . . . . 37.06 
1111, 111t pnlit+intlnlt, I DI ilMlt. a.11 

- PUISJlt IBOli1MlJDI llllT - 3' A1117 
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© 
COPIFAR 
2.0 UNIOO 

--------------------IDAt 2.0 - .... & m. s.LL., llllJlll -

Prajacted Ba1ance Sheets, canstructian in 1000 lS Lbllms 

..... . . . . . . . . . . . . . . 1'87.1 19.2 l•l 1•2 

Tatal~ . . . . . . . . . . 1100.00 2700.00 ... 112112.00 

Fimd ..CS, llll DI dlpnciatian 0.00 10.00 Ul7.00 2181.llt - ............ lo.00 1117.00 El.lit Ult.• 
Dlllllll _.. ••••••••• 0.00 0.00 0.00 0.00 
Cillll, ................. 0.00 0.00 0.00 0.00 
Clllll ...... lilaa eni•abl• • IMO.GO W.1..00 JN.a §a.Oii 
I.ml mrild iNlrd . . . . . . 0.00 0.00 0.00 0.00 ................. 0.00 0.00 0.00 0.00 

Tabal liabilitill • • • • • • • • 1100.00 2700.00 ... "212.00 .ty cmpital ••••••••• lD.00 HOO.GO 3IOO.OO M.10 
n .., ntaimd pralit • • • • 0.00 0.00 0.00 0.00 
Pmfit ••••••••••••• 0.00 0.00 0.00 0.00 
I.mg .... ldul .. dlbl • • • • 500.00 UGO.GO llll.CJO llll.90 
Onlnt liallilit:ie • • • • • • • 0.00 0.00 0.00 0.00 
.... llllBlhlt, fima ,..u.L 0.00 0.00 0.00 0.00 

Tatal dlbt . . . . . . . . . . . 500.00 1100.00 1881.CJO ... 
ipity, I of liabilitill • • • • 70.59 59.26 51.52 56.C& 

- PUllinC IBIE1MlD UllT - 3) R.1987 
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I 
I 
I 
I 

IDfM 2.0 - M.111 I m. S.R.L.., llIUll) - I 
Projected Bal.once Sheets., Production in JGOO IS dDll&n 

Ylllr •••••••••••••• 1• 1990 1991 199'l 1993 I 
'flllal ..ts • • • • • • • • • • ltlt16.J3 163S.2'l "'169.ll SllZi.3> SN.I) 

Fimd mets, flll DI dlpncialilll M3.5l 3'll9.10 2'181.111 2180.21 ~- I 
fAlistnctim in ....... • • • • O.CIO O.CIO O.CIO O.CIO . O.CIO 
a.r.at. -'5 • • • • • • • • . a65 53'L61 61&50 61&50 61&50 

I 1:11111, llanl. • • • • • • • • • • • 6.09 6.llt s.• s.• s.• 
........ filaa lllllilable • 527.19 767.3) JB.Ot a61.Slt 21111.511 
l&mmrild ............. O.CIO O.CIO O.CIO O.CIO 0.00 
lms •••••••••••••• O.CIO O.CIO O.CIO O.CIO O.CIO I 
Tabll lilbiliti& • • • • • • • • ¥tl6.J3 G.2'l "'169.11 51123.3> SMl.I) 

I •tr cmpital • • • • • • • • • 2'IOO.IO 2'IOO.IO 2'IOO.IO 2'IOO.IO 2'I00.10 
5 ... ntaimd prDlit • • •• O.CIO 126.2'.l 511.'16 12l3.3B 19l6..ll 
Prali.t ••••••••••••• 126.2'.l 3115.Jlt 101."3 72'2.'3 M.ltlt I lmg 11111 -... .. dlbl • • • • !111.90 1613.06 lM.21 1015.31 ll06.5.1 
Olrllnt lilbilitils • • • • • • • 7.91 I0.11 11.lltl 11.ltl 11.ltl 

lllllk omdrDft, lillla ""°""" O.CIO O.CIO 0.03 0.00 0.00 

I Tabll t11bt • • • • • • • • • • • 191.ll lm.16 1&.62 1(16.78 117.9t 

•ty, % oJ liabilitils •••• Sit.~ 52.'2 ... :. ltlt.26 li0.111 I 
- PU8QC llJD81MTJIW lllT - • lfl.1'87 
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2'17 

--------------------mHI 2.0 - auD & m. S.LL., llllJlll -

Projected Ba.l.ance Sheets, Production in 1000 IS .U.S 

Yllli •••••••••••••• 

TlllDl -'5 •••• • • • • • • 

Fimd ...ts, mt of dlpndatim 
a..tnctian in ...... • ••• 
a.r..t-'5 ...•..•.. 
f.1111, ............... . 
Dllb ....... fima mailable • 
l.-cmrild ............ . .................. 

Total liabilitils • • • • • • • • 

¥.tr cmpital • • • • • • • • • 
I -. rwtaiMd profit • • • • 
Ptalit ••••••••••••• 
llllg .... --.. dlbt •••• 
~ liabilitils • • • • • •• 
lant. IMrdralt, fima l'llJlind. 

Total cllllt • • • • • • • • • • • 

6'Bty, I of liabilitils •••• 

ZM.E 
S.00 

N.!iO 
s.• 

:591..28 
0.00 
0.00 

2ll00.10 
2'80.76 .... 
SJl.69 
lLlltl 
0.00 

Slt9.10 

36.78 

1995 

71"7.06 

an.a 
0.00 

N.SO 
s.• 

1t1111t..a 
0.00 
0.00 

71"7.06 

H0.10 
57.23 .... .... 

11.ltl 
0.00 

280.25 

7767.70 

1111.m 
0.00 

N.50 
s.• 

S7l5.52 
0.00 
0.00 

776i.i0 

H0.10 
11166.71 . ... 

-0.00 
11.ltl 
0.00 

11.ltl 

8657.17 

1677.78 
0.00 

N.!iO 
s.m 

6.m.CR 
0.00 
0.00 

8657.17 

2ll00.10 
53!i6.19 .... 

-0.00 
lLltl 
0.00 

11.ltl 

'l/.72 

1991 

1"17.15 
0.00 

N.!iO 
s.• 

1'tl.lt.52 
0.00 
0.00 

H0.10 
QllS.66 . ... 

-0.00 
U.ltl 
0.00 

11.ltl 



Projected Bal.ane9 Sheets, 

Vair- ............... 1999 

TlllDl -'5 .••••••••. 14'11ri.13 

FiJlil ~ mt DI dl$rKiatilll J211.'13 
a.tructim in Pli4JES • • • • ~GO 

Qlrrml-'5 ••••••••• IHI.SO 
tlllll, ............... • s.a 
.... ..,., limn mailllb1e • 9169.12 
.... mrild ...... • • • • •• 0.00 
LI& •••••••••••••• O.CIO 

Tabll liabilities • • • • • • • • loar..13 

•tr capital • • • • • • • • • 2't00.10 . -. ntaimd prDlit • • • • 71$.llt 
Pralit ••••••••••••• .... 
I.mg and --.. dlbl • • • • -0.00 
Dnlnt liabilibes • • • • • • • 11.ltl 
... ...-it, lillla l'IQlind. 0.00 

Tabll dlbl ••••••••••• 11.ltl 

Equity, I .JJ ~iabilitils • • • • aoo 

I 
206 I 

.@ I foOM!~! 
I CDHt 2.0 - IRJIJ I ID. S.R.L., lllUID -

Praductian in 1000 IS dDllms I 
3IOO 

11325.10 

1ll2.S> 
0.00 

IHI.SO 
s.• 

&S.52 
0.00 
0.00 

11325.10 

2't00.10 
De.62 
..58 
-0.00 
11.ltl 
0.00 

11.ltl 

21.19 

3I01 all ZI03 

lZ!SS.90 13'l'J1 ."2 Mf&'8 I 
IJ53.¥1 "5.51 7Wl.57 

0.00 0.00 0.00 I Bii.SO IHI.SO IHI.SO 
s.• s.• s.• 

!GIN.CB 11731.53 1211'B.CB I 0.00 O.CIO 0.00 
0.00 0.00 0.00 

12255.90 13'l'J7.IQ 1"368.IJI I 
2lt00.10 2't00.10 2lt00.10 I 1911t.19 ... 39 ICE.91 
93>.19 IJIL.52 UBl.56 
-0.00 -0.00 -0.CIO 
11.ltl 11.ltl 11.ltl I 0.00 0.00 0.00 

11.ltl 11.ltl 11.ltl I 
19.58 1L13 16.82 

- PUISDC IBD61M1D llllT - 3) K11J111 I 
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209 

ALTERNATES ANO SENSITIVITY ANALYSIS 

The following seven pages shaw the conFAR sum•ary sheets 
far the following alternatives. 

1. The plant operates at 50~ of its capacity 
2. The cast of raw •aterials increased C10~J 
3. Selling price increase (10~) 
4. Fixed capital investment increase (10~) 
5. The foreign component of the fixed invest•ent is 

covered by a grant. 
G. The i•port~a equ1p•ent pay 15~ custom duty 
1. Profit taxes,50~ of gross profit, are intr~duced 
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-------------------CDFM 2.0- IM.lll & m. S.R.L, lllUIQ - I 

2 ,.ts> of ~ 15 ,...s al prcDlctilll 
tuml£y mMl'5ial J'lltl5: 

&ni!P' mnncy 1 lllit : LOOOO lllits ammting mnncy 
1aCGl arnncy 1 lllit : LOOOO lftits mmtting mnnty 
~ mnrq: 1«l0 IS m1bn 

Total. ini tia1 inY11S'bnent uing canstnEtim ,.._ 

3157.91 
O.CIO 

3157.91 

68.Ult % inifl 
O.«IO I inifl 

68. Ult % &nig't 

Saurce of fund& uing anstructilll .... 

equity & grmts: 
Janipt 111115 : 
1aCGl lam : 
tubl1 .finis : 

H0.10 
1111.90 

0.00 
11212.CIO 

0.000 % &nig't 

Ca.shf 1aw from aperatian& 

v.r. 1 2 3 
qmoting casts: 8Z9.7l U73.Z l&.33 
dlpnciatim . ..... 1 2'1t.ltl 2'1t.ld. • 
intlnst . 150.55 116.ll 123.61 • 

pnDictim emu JM.SI lSll.93 1611.ltl 
thaDf .knifl 83.21 % l!S.16 I 115.53 % 
total 1111• . 961.ii llt71t.13 1786.20 . 
.,. inalll -282.16 -108.81 lllt.1' 
mt Jmm . -&16 -108.81 ""·" • 
calh balance .... -imJiS 53.69 
mtcmhJlow -51.11 210."7 ltll6.20 

Nit "-'l Value at: 10.CIO % : -29t.13 
lntlmD1 Rate o! Rlturn en total ilMl-.t: L 78 I 
Equity paid -- Nit incml flal (Jiit%): 2.861 
Nit Wllrth -- 1t1t Cmh Rlturn 'lRRI >: 6.15 I 

Total initial irMIWlt 
Total inr.wtmnt M'ing praductian 
Total iin*tian e111tl 
bUng capital ~ 

C.flal tablll 
ProjlCtld bDlRe ~ 
Nit incmt ·~t 
lalrct of filaa 
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- PUBl1t IBlllSIMm llU 
CSFEL lW 
IPllllllQIQIS Qntrart Ml'l1 

2 Jm{ S) al anltluctim, 15 J1111S al praKtim 
Gal&Lf mMnim nt.: 

....... , 1 unit = 1.0000 units lmllltillg mnnty 

lmll WlmLf l unit : 1..0000 lllits cmmt:illg Wl•ICf 
llCDlllting &1•1$ 1000 IB dDllms 

"'1ty I gNlts: 
flni9· 111111 : 
laml lallll : 
tDta1 .... : 

3157.91 
0.00 

3157.91 

2ll00.10 
JB.90 

0.00 
"212.00 

6L111tlini91 
O.GOO I flni9' 

61.Ult I inigt 

O.GOO I bwi9I 

CashE1aw Erena aptn'atJ.ans 

v..: 1 2 3 
qmating cmts: 1731.ltlt ZB.53 2697.SS 
dlpnciaticn . 261t.ltl 2'1t.lt1 29t.lt1 . 
intlnlt • !SO.SS 116.18 123.67 . 
prlDldilll cmts 21"6.liO 2736.11 315.62 
tllaDi flni9I 87.CMa I 88.38% 8L9t % 
1Dtal 111111 . 211i8.16 2"8.25 52.ltO . 
.... incml . 2.(5 212.J.lt ... ,. • 
nil .... . 2.C!i 212.llt lil6.71 • 
clllll llD1ance -152.10 53.18 'B.llJ 
nil cmh.llGll • -1.ss lt67.3) 150.11 • 

Nit Pnmtt Yalul at: 10.00 % : 1'61.SS 
Intmftll llatl of Altum m total irMlt.rt: 11.iio I 
~ty paid -.. Hr. incmt aw < Diii>= 15. 99 % 
Wit 1a1t1 ....,. Wit t.11 A1turn < Diii>: SS.SI I 

Total initial ilMltmtt 
Total ilrtwtmlt Uing prm,ctiCll 
Total prm,cacn eattl 
WllrUng capital ,..n.....u 

r.llHClll tablll 
ProjlCtld bllcla ~ 
Wit illcml tta~t 
Scua of filaa 
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GBFEL lW 
IPJIUlllMIS Qntnct f6l'l1 

2 ym(s) af Clll5tnctim, JS yms ol lll'CDlttim 
'**BLf ~ ratls: 

flniF LWIWLJ 1 lllit : LGOOO lllits ICEDllting LW'111EY 
Jami caamrt 1 mit : LGOOO mi.ts mntillg C111i111tJ 

llCtlllltilg LWIWt! 1GOO Iii 11D1Jms 

8'Rlylplts: 
.&nift laans : 
lacal Jalll : 
tDtD1 ... : 

3157.91 
O.CIO 

3157.91 

MO.IO 
lm.90 

O.CIO 
112112.CIO 

61.11111 flnil' 
o.ooo I flnil' 

61.11111 ..... 

o.ooo I faaeigl 

Cash.El.aw .frana ap9S"alims 

Yllr. 1 2 3 
...,.ungan: J/111.11 2152.93 N2.90 
lllpnciotian • aPl.ltl 7Bl.lt1 a1t1 • 
-..i . lSO.!iS 116.ll m.61 • 

llf'Cd;ldial Cllltl 21ll.%3 2i62.51 21170.f1 
thlnDf lcnif' 16.29 J 17.59 % &11J 

tDtal --
• 2363.29 Dl.1.'11 7l'J!l.9t . 

.,.. ... Jtl.06 680.51 1&61 
ml -- Jtl.06 680.57 18.61 
calfl lllllmm 2'Lii 9t.11t ••• nrt cmMlaY . 369.3) N.25 lm."9 • 

111t PNmtt VD1ul at: 10.CIO J : 5677 .71 
Jntlnla1 11W DJ 111turn 111 total ~ •.19 I 
Equity paid _... tilt incmt Ha11 <JMI>: 3).13 % 
111t 1b111 _._ 111t r.tt 111bn <JMI>: 29.25 I 

Total initial ilwwtw1t 
Total ilhlttmlt IUMlg pll!IKtian 
Total ~ Cllltl 
llrUng CIPital ,..,... 

l:llhllGll ... 
,,.,jlctld .... ~ 
lllt in&:ml ltDbiiint 
llua D! JJnn1 
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C!:l 
COM FAR 
2.0 UHIDO 

--------------------mFta 2.0 - M.1111 QI. S.LL, ... -

... PUISDC lllll6IMID Ult 
CBFB. 1W1 

·--- Qalbtl..,,, 

2 ym(sJ al ClliitN:tiiii, JS ,.in al ..-:tUm 
LWIWf WW. l'ltB: 

.... LWl&Lf l llli.t: LOOOO lllits mlUlting twl&Lt 

laml mwr l mt= LOOOD mits mmatillg CllllllltJ ll"l'lll!!ti. LWi&LfC 1GOO IS MJ1n 

apitylplls: 
-..1111a: 
laml 111111: 
tDtal .. : 

18.lltl 
0..00 

111Xf1.llt1 

aGO.IO 
Jiii.to 

0..00 ..... 

111.& 1 inigt 
0..00lllflnifl 
lll.1lllflni9' 

o..ooo I inigiJ 

Cash£1aw £ran ap.rat:i.ms 

Y.: 1 2 3 
qllrllting alltl: um:o 2152.fl Ml.to 
~ . 21t.11 21t.71 29t.71 • 
Jntlnlt • JS0.55 1"5.18 .12'J.67 • 

pnMtian aats --61 a.• 2191.~ 
thBmf fanipl 16.2.lt I 11.si. I &01 % 
tDtal --

. 21 ... 16 2"8.25 :!in.llO • 

.,.. incml 1C5.9t 365..37 lill.~ 
mt --. • 1'6.9t 365..37 611.~ . 
Clllh lllllaa • 3.80 1J9.ltl 582.11t • 
mt cmhJllll • !Sit.Ii 653."3 915.25 • 

Nit ~ \ll1ut at: 10.00 I : 3127.72 
lntll'lllll llDU oJ lllUn 111 total ilMltamt: 20.'6 I 
Equity paid """" Nit tnccm ftall n•ir. 21.a 1 
Nit... ... Mil Calla ....... <Jal>: 21.011 

Total initial ilMltmlt 
Total ilMlt.tt ~ prDIKUat 
Total prm,cUGn cmtl 
liWking capital ~ 

r..ttf lal tllll1a 
l'rDjlctld ..... ~ 
Nit inccm ·~t 
8afte ot !illla 



"'· 5 
214 

I 
I 

a uu1 1s ,..mm TO C8ID F9£Ilil ,.n• • QllPIDT/SOIICES I 

~COl'IFAf I 'W" 2-0 UHIOO 

IDHI 2.0 - ..... & aL ~LL. lllUlll - I 

2 Jiii'( s) al ClllStft£tim, IS ,..s al pnktian 
LWNICf anlll'5im ntls: 

lm'l'ifl LWIWJ 1 lllit : LGOOO a.&ts IUllllting twl&Lf 
Jaml mlWJ l mit : LGOOO 6ts amulting ClillBICf 

llCDlllting LWIBL)! 1tOO IB dDllms 

3511.00 
0.00 

3511.00 

8'1ilylplls: 
flni9' lmll : 

3115.00 
0.00 
0.00 

3115.00 

59.MJinift 

Jaml Jam: 
tDIDl ltnl5 : 59.MJ flnipl 

Cashf 1aw Eraaa aperaUans 

Tar: l 2 3 
..-atinl a.u: J/111."ll 2152.'IS MZ.90 
~ . 2'l9.CD 2'l9.CD 2'l9.C8 • 
Mtlnlt . 0.00 0.00 0.00 • 

pnDdialmU J&.I) at.95 "l/11.9'l 
... inif' lt.90J 16.66 J 87."2 J 
tDtal Illa • 21 ... 16 2N.2i !i12.lt0 • ...... . 312.15 566.1) . .. . 
llll -- • 312.15 566.1) . .. . 
am 11a1m • 1511.E 653."3 915.25 • 
llll mllJlal . JSlt.E 6&3."3 915.2i • 

lllt Pnmlt VllUI at: SO.GO J: 337l.J1 
Jntlnll1 Rm oi lllmn 111 tata1 Mwtwtt: 2'l.16 I 
-ty-paid ... 111t ua. Dal <RI>: 31.n I 
111t lfllrth ... 111t t1111 lllmn n•1>: '-·"° I 
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2 ,..., al ClllltnctimJ 15 ,_.al ptuU:tiul 
LWl&Lf Cllllllliml 1'11111: 

..... CWIWI 1 lllit: 1.GOOO lllits ~ tal&LI 
laml ClllllKJ 1 mit : 1.GOOO uni.ts m:wtiliig Mlllltf 

ICDllltilll maw:~ 19 IS llDl.lms 

-tyl.,.ats: 
...... lmll: 
laml i...: 
tDla1 ... : 

.... ... ..... 
1.•zinill 

Cmlh~l.aw £raa aperat:Lan• 

Ya': 1 2 3 
apnting aats: l601:ll 2152..fl 3112.90 
dlpnciotial . ...... ...... ...... . 
intlrBt • 150.55 116.JI U'J.67 . 
praKtial Clllts an.a 2611.Slt Z'l'll.00 
tlllrlDf fcnil' 16.661 11.as I &Jtl 
tDbll 111111 . 21 ... "5 2M.25 &2.llO . 
..-ua. 10.19 329.71 MS.llO 
lllt incmt 70.19 329.71 915.llO 
c8I llllCllCI 19) Zf1.ltl Sll.1't 
lllt mhllGll . lSlt .. li 653.113 915.25 • 

111t ,,._t Vllul at: 10.00 I = 2601.21 
1nt1ana1 llllU oJ 111bn 111 tDla1 ilMltmlt: J&.19 I 
6'1ity paid _._ 111t ua. n. cmz>= 19.21 z 
111t 1air:11 .,.. 111t Calll llltmra cmz>: 20.0t I 

Total initial ilMltmlt 
Total W.tlmt cawing pniMUan 
Total prcllllctilll caltl 
UllrUng capital ~ 

CalllflCll tablll 
PrDjlC~'ll lll1cla ... 
lllt incme ....... t 
Bua of f illla 
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.tOM!'! : 
GlfMZ.0-..,,m.5.Ll.., ..... ~ I 

UWIWf anmsiln nll5: 
,.... caamrt 1 lllit = 1.GODD .ats • 11Uttilll caamrt 
1mm1 caamrt 1 llli.t: 1.GODD lllits a:a:awtiJ1i mam:t 

.............. ~ .... mu.s 

3157.91 
0.00 

3157.91 

-- ' gnllts: 
flnill --= Jmd. lmll: 

MO.JO .... O.GOOJlaawifa 

tDtal --= 0.00 
1111312.00 

Callh6l.aw 6ra. ap.rati.ms 

v.: 1 2 3 
llllllaling am: UOl.'D 2152.9 3112.IJO 
~ . 21i't.lt1 M.ltl . 
....i . J!i0.!i5 1115.JI . 
llllllktial ems 31ll.2'J 2562.51 
..... faNi9' M.291 17.591 
tDtal 1D111 . 21 ... 16 N.25 • 

... incmt Ja.2'l 115.Jlt 
llll -- . 63.11 19'l.17 . 
mah llDlmc9 -59.31 "6.Slt 
llll mllJlllf . 91.iJt "60.56 • 

lilt '*'-t Vllut at: io.oo I = 9'.12 
Jntlnll1 .... Df ......... tDbl1 ........ t: 13.911 
r.Atr Plid _... lilt ~ a. <mz>= I0.90 I 
Nit ID'tll -- lilt C... lllUlt <JmZt 11.6'2 J 

aPt.lltl 
Ja67 

2110.'1 
au1 

&2.llO 

101."3 
350.71 ... 
Qe.Slt 

Total initial inltallllnt 

Total Mwlltmnt --~ 
Total pnlUtian CDlts 

CllllOall tllllflll 
,,..., lllllRe Bit 

YarUng apital ,..,,_.. 
Ill incmt lbltlwil 
llua ol finmD 
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10.4 NATIONAL PROFITABILITY 

The following calculations have been carried out: 

- Price adjust•ents 
- Econoa1c Internal Rate of Return calculation 
- Value added 
- Absolute efficiency test 
- Net foreign - exchange effect 

At the end considerations on the national profitabilitv 
of tne project and 1ts iapact in the lDWSSD progra .. e 
are provided. 

10.4.1 Prier 1djust11Cnts 

ln principle the outputs and inputs of an investaent 
project should oe valued at actual aarkrt prices. By 
actual prices are aeant current and expected future 
prices on the aoaestic and relevant world aarkets where 
outputs can actually be aarketed and inputs can actually 
be procurea. 

However, aarket prices prevailing in a country at any 
particular tiae aay not represent their real social 
costs since they are vitally effected by the financial, 
econoaic, social and aa•i~istrative policies of tne 
Govern•ent. Therefore the existing or expected actual 
Driers should be reviewable. 
The above adjustaents should be •ade before •aking an 
appraisal of the national profitability. 
The output or the de•onstration unit will be 
do•estically aarketed, but they are actually i•port 
substituting. The establish•ent of the new project would 
lead to the discontinuance of i•ports of the sa•e 
product. Suen outputs should be valued at actual c.i.f. 
prices since this value represents the real co~t for the 
country. lc.i.f. price should be understood to •ean that 
all i•port taxes, i•port ~uties, internal charges of 
transport, insur•nce etc. are also to be taken into 
consideration). 

l•ported inputs tinvest•ent and current 
are valued at actual•c.i.f. prices pl~s 
tor transport, insurance etc. This is 
paid by tne country. 

•aterial inputs> 
internal Charges 
tne real price 

Therefore tne sales revenues nave Deen calculated taking 
into account the following c.i.f. prices: 

uPVC pipes 
HOPE pipes 
Latrine pans 
PVC t 1 tt ings 
Tube vell casings 

1.75 
2.15 
4.46 
2.as 
2 .15 

I/kg 
I/kg 
I/kg 
Slkg 
I/kg 
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Different prices for electricity are applied in 8ur•a, 
so•e for the public and other ones for industrial 
purposes. For econo•ic analysis sake the highest shoula 
be taken lin this case 100~ increase, i.e. the nor•al 
fare for non industrial uses) because it reflects tne 
actual social vorth of this service. 
Labor is valued in te .... s of actual gross salaries 
wages plus fringe benefits lfor instance the houses 
social services that are now under construction ior 
No. 3 Plastic Factory). 

ana 
and 
the 

The present labor cost has therefore been increased by 
20~. On the otner hand ve have not considered a change 
in tne cost of unskilled labour lits shadow price in 
case of une•ptoyaent is lover than tne official wage 
guaranteed by Lav) because of its negligible effect on 
the production cost. 

10.4.2 Economic Internal Rate of Return 

The CD"FAR has been used to calculate the econo•ic 
internal rate of return, obtained by introducing the 
values introduces at point 10.4.1. 
lhe suaaary is presented in the following page: the 
internal rate of return, IRR is 18.32~ 
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---------------------CDFt1I 2.0 - IRJXl ' m. S.R.L., tmAll -

2 ya"( S) of anstructim, 15 ymr5 of praiJctim 
currency CllMl'Sicrl ratls: 

fcni!P'I mTlllCY 1 lllit : LOOOO lllits OCDlllting currency 
lacal mTlllCY 1 lllit: LOOOO lllits CICtlll'lting arrmcy 

CECllllting mnncy: 1000 L6 mllars 

Total. initial. investment tlring crmtndial p111151 

3157.91 
o.oo 

3751.91 

68. lJlt % fcni91 
0. 000 % !cni9I 

68. lJlt % fcni9' 

Source 0£ £unds lilri.-,g amtructim pl1ase 

l!Jlily' pits: 
&ni9'1 lam: 
lacal lam: 
tDtal um : 

2't00.10 
1881.90 

o.oo 
"282.00 

0.000 % &rei9I 

Cash£1aw £ram cperations 

Year: 1 2 3 
qlll'Uting casts: 1652.53 2207.13 2Ptlt.39 
cllpnciatia'I . 2Alt.ltl 2tilt.ltl 2tH.lt1 . 
intlnst 150.55 116.18 123.61 

prDllEtim COits '2J)61.lll 2616.71 29'.1l.lt7 
ttwnof &ni9' 9'.ltO % !i.17 % 86.27 % 
tDtal sales . 2076.53 2850.80 Mlt.98 . 
~inam 9.03 2.Jt.09 522.50 
ntt incme 9.03 2'Jt.09 52'l.SO 
cash balaa -111.0. 81.19 ""3.~ 
ntt COlhUow ll.51 501.21 795.86 

Ntt Prftlnt IJalul at: 10.00 % : Z!m.67 
Intimal Rat. of Rtturn an total ilMlt.nt: 18. 32 % 
&Jaity paid Yll'!UI Nit inccm flow <IRR%>: 16.9'3 % 
Ntt Warth Yll'M Ntt Cash Return (IRR%>: 16. 56 % 

Total initial irMlt.tt 
Total ilMlt.nt during production 
Total pracklctian eo1t1 
!larking capital nquinmrts 

Cmftflow tablft 
ProjlCtld balcra n.t 
Nit inam statt.it 
Sourc1 of finara 
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10.4.3 Value added 

One of the •ost i•portant inaex to evaluate the 
contribution of the project to the national econo•y is 
the Net National Value Added lNNVRJ. 
The tormula for fin~ing tne net national value added is 
as follows: 

where: 

0 = 

1'11 = 

I = 
RP = 

n n n 
~ NNV~ = ~ 0 - ~ C~l+l+RP) 

t=o t=O t=o 

expected value of tne output of the project (sales 
revenuesJ. 
expected value of current •aterial inputs and 
services purchased from outside the project 
required to obtain the above output Craw 
•aterials, energy, fuel, transport, maintenance 
etc.; 
total investment 
all repatriatea payments in respect 
project sucn as royalties, wages of 
Labor etc. 

= 9,165,000 s 

of this 
expatriate 

the figure consists of: 

- w~ges and salaries 651,345 s 
6,513,654 s - Social surplus 

where the social surplus expresses the earning capacity 
of the project. lt comprises interest, dividends if any, 
undistributed profit, taxes if any etc. 

10.4.4 Absolute efficiency test 

.lhis is one of the· application of the value added 
criterion for evaluation of the project. This estimate 
will provide only a preliminary idea of the benefits of 
the project to tne country but if the result shows 
positive value added, it is a good sign for proceeding 
further with tne project. The following formula 1s used: 

ES = 0 - (1'11+0) > II 

wnere 

ES • absolute efficiency test of the p~oJect in terw~ of 
value.added surplus over the wages on the basis of 
data for a normal year. 

O • value of the output 1n a normal year 
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Ml = Value of normal annual current ~ater1al inputs 
services purchased from outside the project. 

223 

ana 

D = Expected aeprec1ation of iixea capital in normal 
year. 

.., = Expected wages in normal year 

Es = 3,454,280 - l2,495,000 + 281,000) 
= 678,000 s ) 4'3,423 SI year 

Tnere is a surplus after meeting the wage obligations 
and the test has therefore a positive result. 

10.4.S Net foreign - exchange effect 

First the net foreign exchange flow has been calculatea 
(see following page table). 
The total net present value (discount rate 10~J of the 
net foreign exchange flow is negative, being 
(12,546,000>. 
In the same table we have calculat~d the 
import-substitution ef;ect that, on the coun!ry, gives a 
positive result. 
From the aDove date, net foreign exchar.~~ flow and 
import-suDstitution effect, the total c·t foreign 
exchange effect has Deen calculated for eacn year of tne 
life of the project. Tnen these values have been 
discounted at the rate of 10~ and the present value of 
the net foreign exchange effect amounts to 7,722,000 s. 
Hence the amount of foreig~ exchange earnea and saved by 
implementation of this project will be such that 1n 
spite of repaying the foreign loan, using imported 
material, etc. there would still be a surplus which in 
terms of present value would amount to approximately 7.7 
Millions. 
On the other hand the operation of the new demonstration 
unit could De hampered Dy tne shortage of foreign 
currency that Burma 1s facing. Tn1s could reduce 
considerably the quantity of raw material that can be 
purchased. 01fficulty can be overcome, as aone in other 
Regions, by naving Oonor Countries and Rgencies involved 
1n IOWSSO programme proviaing tne raw materials lor 
agent to Dy them>. Tnese aonors may be supplied in this 
case with the pipes they need for their financed 
programmes a~ reduced price, to take into consideration 
tne portion already paid in providing the raw materials. 
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TABLE 10.3 

pl p2 1 2 3 " 5 6 
, 8 9 10 11 12 13 lit lS 
I 

FlllEl91 OOW& llfllN 
dirtel inflow 
lortifl equity capital 0 0 (1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

locris in ctKh 18!1.9 0 0 0 0 0 0 0 0 0 (1 0 0 0 0 0 0 

lartifl aid or pt 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 

goods/eq.Gi credit/dfltrred pay 0 (l 0 0 0 0 0 0 (I 0 (1 0 0 0 0 0 0 

tJlllO'lS of goods or mvicts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.Othfrs 0 0 0 0 0 0 0 0 0 0 (I 0 (I 0 0 0 0 

indirtct inflow 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTll IlfllN 1881. 9 0 0 0 0 0 ~ 0 0 (1 0 0 0 0 0 0 0 

FlllEl91 OOMI OOTFLINS 
DJREtl 
surftY,I tech. serv.,eng.fees 56 us 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ilplll't capital goods 0 0 0 (1 0 0 0 0 (l 0 0 u 0 (l 0 0 0 

illPOfl rov •t.s!lifinished etc .. 0 0 1215 1117 2193 2193 2193 2193 2193 2193 2193 2193 2193 2193 2193 2193 2193 

ilplll'ted of aimf but loc. pure. 0 0 s s s s 5 5 5 5 5 s 5 5 5 5 s 

CCllstructian I Inst charges 0 60 0 0 0 0 0 0 0 0 0 I) 0 0 0 0 0 

Dinct char!lft an il!pOftsoaid in t.c 0 0 0 0 0 0 0 0 0 0 (I 0 (I (I 0 0 (I 

salarin in I.e. 0 0 96 96 0 0 0 0 0 0 0 0 0 0 0 0 0 

rtpay9!11l at fartifl borrowing (1 0 268.Slt 268.&lt 268.811 268.Slt 268.811 268.811 268.Blt (I 0 0 0 0 0 0 0 

royalty 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

repatriati111 (I 0 (1 0 0 0 0 0 0 0 (I 0 0 0 (I (1 (I 

others 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

OOIREtl llltFllN (I 0 (1 0 0 0 0 0 0 0 0 0 0 0 (I 0 0 

TOTll llJlFllN 56 115 lfiltll.81t 21'tii.81t N6.81t N6.81t 21166.&lt 21166.811 2'166.811 2198 2198 2198 2198 2198 2198 2198 2198 

ta FllEl91 EXOWliE FUN 1825.9 -115 -161tlt,81t -2llt6,81t -2'166.lllt -2'166.lllt -M.81t -21tb6.81t -21t66.81t -2198 -2198 -2198 -2198 -ma -2198 -2198 -2198 

lOTtt tET PRESEHT YM.l£ -12Slt6.9 

DfllT SllST.EFFEtT 0 0 2076.53 2850.8 :JtSlt. 98 31151t, 98 31151t. 98 31t51t, 98 Slt51t, 98 31t51t. 98 31t51t. 98 :J!Slt. 98 3't51t. 98 31151t. 98 31151t. 98 31151t. 98 :ft51t. 98 

TOTI. E FLIE191 OOl.EFFECT 1825.9 -175 lt31.69 703.96 988.llt 988.llt 988.llt 988.llt 988. lit 1256. 98 12!i6. 98 1256. 98 1256. 98 12S6. 98 1256. 98 1256. 98 1256. 98 

!ET Ftlt.OOl.EFFEtT PRES.WOE 7722.~ "' "' .i:-

... 

- - - - - - - - - - - - - - - - - - - - • 
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10.4.6 Otner considerations 

"· 

lne aoove calculations have snown tnat: 

- tne pro1ect will cause a net saving of 14 Million 
Dollars (present value 7.7 Mil. SJ in foreign c~rrency 
over its operating life; 

- tne project will generate a social surplus of over 6.5 
Million s in ada1tion to tne wages and salaries pa1a 
witn a net national value added summing up to over 9 
Million dollars. 

In adaition otner Denefits could De generated Dy the 
project, namely: 

tne project will De of Denef it to otner plants or tne 
suDsector. In fact tne proposed plant is equippea witn 
a very modern quality control laDoratory ana can 
therefore oecome a centre of reference for many otner 
inaustries; 

- tne project will have a training component Du1lt in 
for Burmese specialists in iielas like plastic 
processing, machinery maintenance, quality control on 
Dotn raw materials and finisnea products. 
Tnis fact will increase available skillness and will. 
in turn, generate more training capaDilities; 

tne project will increase tne self reliance for the 
local ~roauction or molds ana otner components that 
will be usea in tne plastics processing industry 
(otner tnan pipes and relatea appliances productionJ. 
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11. THE lHPACT OF THE PROJECT IHPLEHENTATION ON THE 
ACHlEVEHENT OF THE IOWSSD OBJECTIVES 

lne market survey nas shown tnat the forecast oemand in 
tne decade 1990-2000 will De in tne range of ~.&oo 

5,~00 tons elastic pipes per year if the IDWSSO 
programme is attained. In addition a large numoer oi 
fittings, tuoe well casings will De neeoed as well as 
latrine pans ior tne sanitation programmes. 
Tne scope of tne implementation of the aemonstration 
unit is not to satisfy 100~ of tne forecast aemana of 
plastic pipes and appliances but mainly to proauce a 
limitea quantity of tnese items to test suitability of 
their application. ln general, tne implementation oi the 
project will nave tne iollowing major etiects: 

Provide tne IDWSSO executing agencies witn a wiae 
range of plastic pipes ana otner appliances to test 
tnem unaer various conditions in different 
applications (rural distribution, urban 01stribution, 
sanitation programmes etcj. 

- Standardize the type oi materials to De used for the 
various applications within tne IDWSSO programmes 
(cement/steel pipes, uPVC, HOPE pipes etc.) accoraing 
to size, pressures, environmental conditions etc. 

Standardize the characteristics of the plastic pipes 
to De usea according to the prevailing conditions for 
each appl icat1on lsize, diameter,· thickness, 
material). 

- lest ana optimize the proouction processes tnat are 
useo to produce these items. 

- lest and 
procedures 
oroaucts. 

optimize the necessary quality 
for Dotn raw mater1aLs and 

control 
finisnea 

EQuip a core oi specialists witn tne necessary 
exoerience to oesign, build and operate a numoer oi 
plastic pipes/appliances production plants in oraer to 
supply tne quality and quantity of p~ast1c items 
neeaeo to attain tne IOWSSO goals. 
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12. NOTES ON PROJECT FINANCING 

The implementation of tne demonstration unit project can 
De jeopardized Dy the lack oi foreign currency tnat the 
Socialist RepuDlic of tne union of Burma is facing. 
lnererore the possibility oi grants to finance the 
foreign exchange component of the project shoula be 
carefully considerea. 

Bilateral aia could also De seek to finance tne import 
of raw materials lmainly uPVC, HOPE pellets and 
aaditivesJ. Donors have been active so far in proviaing 
finished proaucts lplastic pipes, appliances etc.>. Once 
tnat tne demonstration unit is operating tney could 
provide raw materials instead. 
Tnis procedure has Deen used by various Aid Agencies in 
otner Countries in tne past; tne project implementing 
agency shoula contact potential aonors as soon as tne 
construction of tne demonstration unit is aecidea. 
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A SHORT SURVEY OF THE PLASTIC INDUSTRY IN BURMA 
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w Snort Survev of tne Ftastic Inoustrv in 6ur•a 

lnree Plastic ~rocess1ng oLants are presently operating 
&ur11a. tne No. 1.~ anc ~ tactor1es. au. oeLong1ng tu 
~nar11aceut1Cal lnaustr1es Coroorat1on, "in1strv o: ~G. 
lnaustr~. 

11"· 

tne 

1. Flast1c ractorv No. 

Flast1c Factorv ~o. t11, or1g1natlv estaotisnea ov ~ 
Gr1vate owner. was nat1onat1zeo Dv tne Suc1al1s' 
~eouot1c of tne union of &ur11a in tne year 1S6~. in~ 
inaustr1at uevetoo11ent Coroorat1on unaer tne "1n1strv of 
No. I Inoustrv took over tne imote11entation works ana tne 
sa1a iactorv was co11otetelv installea ouring tne i1scal 
vear 196~-65. Tne otant startea uo oroauct1on in IS6~. 

It is locateo on olot ~o. 1~5 to 111, lnaustr1at Estate, 
Nortn ul~alaoa. ~angoon. 

Tne staf1 is 12u aporoxi11atety, &~of wnicn are oirect. 

Tne oroauct1on inctuoes: catenaereo-coatea Leatner ctotn 
w1tn woven or knitted Dac~ing, plaster1zea PVC taDL~ 
cLotns etc. 
Tne oresent oroouct1on is 1.5 TONtoav on two snifts. 
Tne macninerv is in general iu vears oto exceot for tne 
ioaming units wnicn nas Deen ourcnaseo ana instaltea in 
1~01 lNisn1mura 11ake, Jaoan1. 
ln spite oi age tne equ1oment are well ooerat1n9 ano are 
ou1te well maintaineo. 

aiificultv aue to Maintenance is carr1eo on witn some 
Lac~ or soare oarts. Small repairs are aone in tne 
worksnoo or tne iactorv wn1le ror larger ones tne neea 
or tne 6overnment Central worksnoo is reou1reo. 
Lact or l1rt1ng eou1oment. ma~es more oiir1cul~ 
oisassemot1n9 ano assemot1ng of Large rolls ior tne 
catenaar. 

no Tne iactorv nas a Qualitv control taooratorv Dut 
controls on incoming raw materials. Tnese are carriea 
out in tne Central LaDoratorv. 

ANNEAE I 
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Plastic Factorv No. ~ 

ln1s iactorv is lOCateo at lnama1n9. in tne ~an900~ 

metrooolitan area. It was natior.al1zeo in 1~00 anc it 
now oeLongs to tne ~narmaceutical Corporation of tne 
Ministry oi ~G- 1 Inoustrv. 

Ac-:i..-itie!:: 

injection Moulo1n9 - oottle caos. 
oc;ttte Plugs. 

tootnorusn nanOLes. 

£now liOuLoing - mainLv oottles ior onarmaceut1cal 
1naustries. FE nonev Jars. 

E.xtrusior. - F-ioe 
electrical conouit 
wire covering 

&Lown poLvetnylene iiLm L sneet 
&ag maK-1ng 
~eclaim1ng oi scrao material 

~reakoown Dv activitv: 

lnJeCtiontDLvw moulding 
P1pes1conou1t1wire 
FE ii U• L oags 
Otner prooucts 

- )(l't. 
- 30't. 
- 30~ 

- 10"1. 

Most oi tne equipment is 2S years ola. 

Tne nignest level or oroouction was attaineo in 1~b~. 

Since tnen tne outout oect1nea oue to lac~ oi tunas to 
ouv raw ~aterial ana lack oi 
1n)ection mouL01ng macn1nes. 

spare parts ior tne 

Personnel ·s aoproximatelv 2u0 out oi 
oirect. 

wnicn bS are 

FLant is usuallv wor~1ng on two sniits. b nours eacn. 
Tne maintenance wor~snoo is auite e111c1ent. 
~imoLe moulos ior tne injection macn1ne are orooucea 1n 
soite oi tne tact tne macn1ne tools useo are very Ola. 

Energy suppLY i5 tne main proDLem; ~ to 4 DLackout5 per 
wee~ are normal witn conseouent neavy Losses in 
proauct1on eii1c1encv ana output. 

Tne iactorv 15 Locatea 1n a res1aent1aL area ana tnere 
is no iurtner area tor expansion. unaer tne 6overnment 
uverall Olan of transierr1nQ 1ndustr1es irom tne 
metrooolitan ~an~oon area, it 1s oLanneo tnat tne 
macn1nerv will De moYeO to HmawDi. 
~o real qu~Litv control on incoming raw material nor on 
i1nal proauct 1s carr1ea out. 

~NNExE l 
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Extrusion oioe1conauit/ca0Le covering 

~ x W1nasor LU~ Or1gin1 Twin screw corotating 
extruaers l~u•• a1a.1, w1tn como1ned output of 106 
lDs1nour. Froauct1on is irom oellets. 

~1oe L conauit s1z1ng - s1z1ng olates in water oatn 
lnO COOllOQI. 

Scrao is granulated ~ 

•aterial. 

Extrusion ltuoular PE fil•i 

ieo oacll. witn virgin 

Re1ientnauser lW. Ger•anv Qr1gini single screw 
extruaer lbu •• d1a.1 - approx. 25 vears Ola. 
10 nome maoe extruaers, towers , etc. 
Some nave manual winoers some otner nave no winaers. 
PE ill• scrao is iea into a varietv oi ola 
extruaers. Extrudate is cut w1tn scissors ana 
aroppeo into water Lor laia on trays1. Granulatea 
ann recvclea is Dlown in iil• ior garoage Dags. 

Blow moula1ng: 

Placo lJaoanese Origin) twin neaa extrus1on1Dlow 
moulder with automatic trim. Approx. 5 years ala. 
Ola uniaentiiiea twin nead blow moulding machine 
witn manual clamping oi moulas. 
Currently Deing used to produce PE honey pots. 

Injection moulding: 

2 x Clayton Gooafellow lU~ Origin> small injection 
moula1ng machines. 
Approx. 10 years olo. 
6 x Missei lJaoanese Origini ~ oz. injection 
moula1ng macn1nes. 
1 x Matuaa vertical injection mouL01ng macn1ne. 

Miscellaneous: 

Several verv old granulators ana otner ancillary 
equ1oment. 
16 small Dag sealers. 

Mould maintenance ana moula making 

~ verv Ola tatnes 
~ x ~antograon lcopving macn1nes1 
l''llll1ng macnine 
Small vertiLal ariLl 
Fower saw 
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~- Plastic Factorv ~o. ~ 

Tnis is a new. mooern factory, well oesigneo ano well 
Duilt. It is situateo on tne lnoustrial Complex at 
HmawDi, wnicn is unaer the 01rection of the Ministrv of 
ho. 1 lnoustrv. 

The oroject was planneo in August 1S62 ano construction 
startec in Oecemoer 1~a,. 

Tne factorv construction. power L water supplv ana tne 
eQuioment were totalty provioea DY Burmese iunos witn no 
foreign aios or grants. 

Present activities incluoe: extrusion/Plowing of PE 
iitm; conversion oi this tuDular film by printing ano 
oag making eouipment; a PP cast film Line is also in 
operatior.. 

Equipment: 

Blown film extrusion Line (8atteniela, west Germany). 
Printing LLEMu! west Germanyi 
Bag ~a~ing - a 8attenield Company) 
Cast film line lBattenfela. •est Germany; 

Incoming power 33 KVA installea capacitv witn steo aown 
transformer. uoerating power 40UV/l ph/Su Hz; macnine 
control ~oltage eitner 110 v or 2~0 v. 

Consumption of material (per veari 

LOPE 
HOPE 
pp 

400 tons 
100 tons 
300 tons 

Material is provioea eitner DY Pnarmaceutical Industries 
Corporation or DY tne Corporations reauiring tne 
oroouct. 

~o quality control facilities are aya1laote at 
factory. 

tn1s 

Scrap film (otner tnan eage trim wnicn is autom~tically 

recycleo on ~quipment) is DaggP.O ano sent to Plastics 
Factory No. L2J ior recycling. 

Total staf i - 70 

Presently running two shifts. 

Tne total site is approx. 7.S acre~. 

Tnere are plans to or1no a railway spur to tnis 
lnaustriaL·Comot~x irom Hmwawoi. 

RNNEAE 1 
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- 5 -

6atteniela lWest Germanvi sent original aesign 
iactorv hall, but tne iinal olans ana construction 
tne responsiDilitv 01 Construction Corporation. 

ti 
were 

Foundations, macnine mounting points, macnine tracks ana 
macnine installation, w~ere all provided Dy Flastics 
Factory No. lJi ano tne results apoear to De suitaole. 

A maintenance worksnoo is available ~ut aaaitior.aL 
tooling macnines are neeaea. 

~NNE.AE 1 
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PRESENTATION ANO CHARACTERISTICS OF PLASTIC PIPES 
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1. 

2. 

ANNEXE 2 

Presentation and characteristics of Plastic pipes 

Jr:troduction 

Plastic pipes were rirst usea in Germany ana tne Unitea 
~tates in tne years preceaing tne second ~orld war. 
Tnese first pioes were maae u; polyvinyl chloride lPVC). 

Since tne years following tne war witn the revival of 
tne Dase chemical industry fovourea tne low cost of 
cruae oil, the worla wide proauction of plastic pipes 
has grown progressively to its present levels. 
Western Europe oas an annual production of about one 
million tons (not much lower than the U.S.) with Germany 
and France at the head. 

Tne statistics show a strong majority of rigid PVC 
followed Dy hign aensity (HOPE) and low density (LOPE) 
polyethylene. Tne use oi polypropylene lPP) and other 
resins such as cnLcruratea PVC lC-PVC) and RBS is still 
quite low. The application oi f1DregLass reinforcea 
plastic pipes, wnicn nave a reDarkable resistance Dut 
are limited Dy tneir cost of Large diameters and higner 
pressures, is fairly low Dut qualitatively ratner 
interesting. 

Principle properties of plastic pipes 

Rt this point, it is appropriate to introduce ISO 
definition of plastic materials. The ISO limits tne use 
of tnis term to products wnicn contain a nign polymer as 
tneir main ingredient and that, at a certain point in 
tneir transformation into a final product, can be iormea 
taking aavantage of their fluidity. 

Tne plastic materials we snall consiaer are some oi tne 
tnermopLastic resins, named as such due to tne fact tnat 
wnen exposea to heat their degree of aggregation varies 
considerably; they become plastic wnen heatea and rigia 
wnen cooled. we snall Limit ourselves to rigid PVC, nign 
and Low aens1ty (HOPE and LOPE) polyethylene {PP). 

ln addition we snalL cons1aer, even if not in depth 
because it is sucn a Large field, fibreglass reinforced 
plastic materials. 
lnese materials use tnermosetting resins, named as sucn 
because wnen exposed to neat to a cotalyser tney pass 
irreversibly from a melted soluble state to solid 
and insoluble one. 

ANNEXE 2 
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Tne bloc~ aiagram in iig. 
process oi tne aoove 
approximative manner. 

1 illustrates tne proouction 
mentioned materials in an 

ln the tielo oi mechanical resistance ano in tne 
benaviour unoer loaas, thermoplastic r.aterials are very 
oiiferent irom tne more commonly useo traa1tional 
materials like steel ano cast iron. 

~ look at the stress1aetormation aiagram in tig. 2 makes 
tne following properties evioent: tne elastic pnase is 
reaucea, witn elasticity coefficients 70 times tower for 
PVC ana 140u times Lower for HOPE tnan ior steel; 
resistance to faiture is lower D~ 10 to 30 times ana 
irreversible elongation much nigher. 

The Denaviour of reinforcea plastic materials is very 
different. 
Tney are more elastic and nave a nigher aegree oi 
mecnanical resistance tnan steel, even if the elasticity 
coefficient i~ lower. Tnis behaviour is mainly aue the 
properties of tne fibreglass which constitute tne 
resistant part oi the material while the resin functions 
as a filler and support. 

Furtner properties can be gatnerea from the table in 
fig. 3 

- low density 
- higher electrical resistance 
- Low thermal conductivity l10~ - 150 times lower tnan 

for steeli 

in addition, 

- nigh cnemical resistance to tne most aggressive 
liquids; 

- Low water absorption 
- n1gn resistance to abrasion 
- smooth ana waterproot surfaces 

Tne values of the mechanical resistance ao not guarantee 
the effective Life of tne pipes.in u~e. 

ln tact, all plastic materials are subject to tne 
pnenomenon called creep. Creep is tne constant increase 
in aeformation wnen the material is subject to a 
constant stress even if much Lower tnan its failure 
point. lhis pnenomenon is illustratea in tne 
deformation/time aiagram for 2o·c in fig. 4 on a aouble 
Logar1tnmic scale, the curve for a certain stress and 
temperature approacnes a stra1ontLine. 
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Tne stress1aefarmation relationsnip for a certain time 
perioa is called tne creeo coefficient. Tnis coefficient 
is influenced bv the temoerature which causes it to 
necline rapidly. Tnus, with an increase in temperature, 
less stress is needea ta cause a given amount of 
elongation ana, in particular, failure. 

Ta estimate the Life span of ~ oipe as a function of tne 
temperature and internal pressure, we can trace same 
experimental curves called regression curves. 

lnese are obtained by determining far a number of pipe 
samples kept at constant temperature, the wall stress 
Clue to a given internal pressure and tne bursting time, 
ana tnen connecting the paints wnicn represent tne 
minimum for tnese pairs of values. 

An example of sucn a curve whicn may De extrapolated is 
given in fig. sat 2o•c and so•c. 

The knee-shapea curves shown in this graph separated tne 
area of ductile failure which occurs when there is a 
high ~tress over a snort period of time from brittle 
failure whicn occurs when there is Low stress aver a 
Long period of time. 

These failures are more Likely to occur 1n PVC due to 
tne working process; to protect against this 
possibility, regression curves oasea on Longer and more 
in aepth experimentation should be used. 

Based on tne regression curves it is possible to 
determine the average failure stress for continuous use 
at constant pressure for 50 years ana the reduction of 
this stress witn temperature. Selecting proper safety 
coefficients tne allowable stress can be determined. For 
discontinuous use, the allowance stress can be aDviousLv 
increased. 

For tne a1fferent tnermoplast1c materials, the allowaole 
stresses at 2ovc are the following: 

PVC = 
HOPE = 
LOPE • 
pp = 

10 f1N/SQ.m 
5 f1N/SQ.m 

3.2 MN/SQ.m 
5 MN/SQ.m 

For reinforcea plastic pipes creep is largely reaucea 
and, in general, is only sensitive to Loaas oi over SO~ 

of the failure Load. 
Therefore, tne failure resistance 
with time, reacning reductions of 
years. 

aecreases much 
30 - 35\ alter 

Less 
100 
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For tnese types of pipes it is not so much the failure 
of tne glass iiores whicn aetermines the failure, as the 
Oeiormation to tne point of failure of the interior 
resin Layer ana tne separation of the iiores ana the 
resin matrb .. 

In aadition to ourst tests. to oe sure that tne plastic 
material correspond to the exact specifications, it is 
important to determine tne internal stresses whicn may 
have· Deen acquired auring the working process and whicn 
may afiect to its resistance. In oraer to perform tnis 
test, tne material is heated to a temperature above its 
softening temperature for the Length of time neeaea to 
relax tne acquired stresses. lf this is not possible, 
tne specimen must not exceea its original length ov more 
than a set amount. 

wnen PVC ana PP are used for waste lines, impact 
is also required given the brittleness of 
materials as a consequence o~ additives and 
extrusion conaitions. 

testing 
tnese 

of the 

Tne basic property of tnermoplastic materials, as the 
name implies, is softening as a function oi temperature. 
Tne benaviour of PVC ana polyolefines lPE and PP) is 
Oiiierent. ln fact, since these materials have a 
semi-crystalline structure, they undergo a slow 
continuous aecline of stress/deformation coefficient up 
to the melting point of tne cristallites (at around 
2oo•c; where we pass from the solid stated to the 
liquiviscous state. 
Instead PVC; which has a glass-like amorphous structure, 
undergoes rapid softening at around eo•c ana only at 
higher temperatures (around eoo•c; does it pass to the 
liquid state necessary for both tne extrusion and 
moulaing process. 

This strong aepenaence of the mechanical properties on 
the temperature, obviously limits the field of 
application for all plastic materials. 
Even more for PVC lusef ul from -2o•c to 6o•cJ than for 
polYOLei1nes lHOPE from -~o·c to 60•C, PP from -2o•c to 
1oo·c>. 
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3. lte•s for co•oarison vith traditional materials 

we shall list some ot tne aavantages ana d1saavantages 
of pipes maae out oi plastic materials compared witn 
those maae out oi traa1tional materials. 

ROVRNTRGES 

Liohtness: &y virtue of tneir low spec1r1c weights lfrom 
1.4 tor PVC to 0.9 for PP), for eQual aiameters ana 
working pressures, tne weignt oi plastic pipes is always 
notably lower tnan ror pipes made of traditional 
materials (steel, cast iron, asbestos cement, clayi. 
This holds true for the fields of tne most common 
appticatio~s. Another obvious advantage is ease and 
quickness wnen laying tne pipes. 

Flexibilitv: Oue to tne Low elasticity coefficient and 
tne creep pnenomenon, plastic pipes, PE in particular, 
are remarkably flexible in cases where tne ratio of 
length to diameter is great. Therefore, tne pipes are 
appropriate ior use on ocean bottom, lakes, rivers, or 
fairly uneven terrain. 
Anotner advantage of flexibility is tnat small diameter 
pipes may De supplied in coils. 

Reauction of •water hammer• overpressure : The Low value 
of tne elasticity coefficient, wnicn influences the 
acceleration of tne propagation ot perturbations causea 
by the water hammer phenomenon, is such that tne 
overpressure caused by water hammer in plastic pipes is 
notably lower, by values on tne oraer of 10 - 20~, than 
for pipes made of traditional materials. 

Low load losses: Plastic pipes nave very smootn, non 
adnesive, water-repellent wal~s on whicn crusts ao not 
form. The coefficient of roughness is therefore very Low 
~nd does not increase as a function of time Lwe can 
assume e = 0.01 in the Colebrook formula). 
Tne graph in fig. & is an inaicative comparison of Loaa 
Losses in PVC pipes ana those estimated for pipes oi tne 
same diameter made out oi currently usea steel· ana 
spnero1a cast iron with an internal lining of cement le 
= 0.4 ana e = 0.05 respectively). 
For equal Load Losses ana flow capacity, the reauction 
of tne insiae diameter 1s on the order of 6 - 8~ with 
respect to steel and 2 - 3~ with respect to spheroia 
cast iron witn a cement lining. 

~es1stance t~ cnem1caL agrnts: Since plastic pipes are 
highly resistant to chemical attac~, tne corrosion 
pnenomenon due to piped fluids incluain~ ocean water ana 
aomestic waste is practically negligible. 
Tne cnem1cal resistance to a gooa part of industrial is 
also excellent. However, each case must De consiaerea 
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separately given tne limiteo resistance to certain 
substances sucn as nitric acio ano some organic solvents 
lDenzyl, tryelene, chloroform1. 
The resistance to acios ano salts present in the grouna 
is excellent. This property comoined with hign 
electrical resistance keeps electromechanical corrosion 
irom taking place even in tne presence of stray 
currents. 
wnen gas is transported, tne aromatic hyorocarDon 
content must not exceeo certain values. 

DISADVANTAGES 

Temperature sensitivitv: Since the mechanical properties 
are strongly depenoent on tne temperature, as previously 
illustrated, it is necessary to carefully evaluate any 
neating or cooling wnicn may occur as a result of 
exposure to certain er.vironmental conditions or due to 
the fluids being transported. 

Imoact sensitivitv: The low impact resistance of PVC ano 
PP necessitates more care during transport and laying. 

Oanoer due to crushing: For large aiameter, low pressure 
pipes and especially for those made out of rein!orcea 
plastic where a nigher degree of resistance consents 
reduced thickness, unbalanced external vertical loads 
may cause unacceptable oval deformation. In these cases 
more care should be exercised when back iilling the 
trenches and the dirt should be as compact as possible 
so as to take ~dvantage of its passive pressure. 

Inflammabilitv: Except for a specially treated PP, 
tnermoplastic resins are inflammable. 
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4. Survey of tne •ost co••only 
tneir principle applications 

RlGIO PVC 

used plastic •aterials and 

Tne proauction of rigid PVC pipes generally incluaes 
tnree main categories: 

1. Pipes for ouildings ldomestic and rain water waste, 
ventilation, telephone ana electrical cablesJ. 

2. Pipe for ouriea waste Lines lsewersJ. 

3. ~ipes for pressure 
networks>. 

lines lwater networks, gas 

Pipes for buildings are produced in various series witn 
diameters ranging from 32 to 600 mm ana reduced 
thicknesses ranging from 1.2 to 9 mm. Joints are 
generally cement sedled. 
In France, the use or a •Lightened• PVC is fairly 
widespread in this field. lne addition of an expanding 
product Lowers tne ~pecific weight from 1.4 to 0.85. 
Lower mecnanical resistance is compensated by using a 
greater wall thickness. 

Pipes used for waste lines are generally produced in two 
series, with diameter ranging from 110 to 63~ mm and 
thicknesses ranging from 3.2 to 15.~ mm to be used for 
pressures of 5 - 6 bar and trench depths of uo to 6 
meters. 
Coupling may De done witn, cement sealing, or rubber 
rings sockets. 
lhe limitea use of pipes with diameters of over 600 mm 
is mainly due to their rapidly rising cost witn respect 
to pipes made out of asbestos cement. 
The higher interest in the use of PVC for civil and 
industrial waste lines is its high resistance to 
chemical attack Dy tne most common agents. 
~ipes ior pressure lines are generally proauced in four 
thickness series calculated ass~ming an allowable stress 
of 10 MN/sq.m ior nominal pressures lNPJ of ~ - 6 - 10 
and 16 oar. 
The outsiae diameters are used as reference: tne maximum 
diameters are 630 mm for NP 4 and 200 mm for NP 16. 
pipe sections, available 1n sizes or 6 - & - 12 meters, 
may nave smootn ends or be fitted witn sockets. 
Coupling of tne smootn ended sections may be Dy sleeve 
or ao~Dle socket supplied witn rubber ring. 
Coupling or tne sections fitteo witn sockets may oe ov 
cement sealing or ruDDer ring. Flange couplings may also 
De used. 
For ~mall diameters in tne range of 316• to 4• pipes 
with tnreaoed ~nos are also available. However cement 
sealed ana ruooer ring couplings are usually preferrea 
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to this type of coupling. In aao1tion, tor tne small 
a1ameter pipes generally used in distribution networks, 
HOPE is useo instead of PV[ since it is easier to use 
lsuppliea in coils, flexiblei. 

In water networks tne use of PVC is increasing aoove all 
tor mains; in tne water distribution field a aegree. of 
uncertainty exists due to the greater aifiiculty in the 
connections to fittings. 
These inconveniences also exist in gas distriout1on 
networks, where the use of PVC is generally permittea 
for pressures not exceeding ~-5 bar ano for gas not 
containing aore tnan 20 grime of aro•atic t.yorocaroons. 
The use of PVC in tnis field is rather tia1ted (The 
largest distributor of gas in Italy prohibits its use, 
preferring welded steel of spheroid cast iron with 
special compression jointsJ. 

Hioh aensitv oolvethvlene (HOPE> 

Tne production of high density polyethylene pipes 
essentially concerns the following: 

Civil ana industrial waste tines 
Pressure lines for water networks and industrial plants 
gas lines. 

Buried waste lines are normally produced with diameters 
ranging from 110 to 1200 •m and with thicknesses 
corresponaing to noainal pressures ranging fro• 2.5 to 
3.2 bar. For special applications, extruded pipes with 
diameters or up to 1600 mm to 3 •eters, pipes with 
filled walls or walls Lightened using the BAUKU system 
are built. 
the BAUKU system consists in producing different 
oi profiles, filled oi hollow, by wheel-coiling 
polyfusion on a drua whose outside diameter creates 
inside pipe diameter. 

types 
with 

the 

pioes with lightenea walls are used in cases where tne 
principle stres is caused Dy external crushing. 
Small diameter HOPE pipes can be Joined by flanges or 
connections aade oi different metallic materials or, in 
general, by butt welding. 
This last met~od is aone using a special device that 
presses the ends to be welded against a metal which has 
been heated to a temperature of over 2oo•c. The heating 
element is then extracted and tne ends are pressed 
together until solidification and cooling at about so•c. 
For special fittings, socket welding is also used by 
pre-heating and tnen manually placing one of the two 
ends to oe Joined, into the oth~r; one of the ends has a 
socket. 
ln special cases, especially for repairs, 
sleeve heated by an incorporated electrical 
is used foi tne joint. 

a special 
resistance 
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Socket couplings are used fo1 pipes produced vith the 
BAu~u svste• vith veld1ng of additional material filling 
in the hollows on the inside ano outside of tne pipe. 

In Ger•any and Austria, HOPE pipes have been used in 
grandiose applications of large scale vaste lines for 
severs laid on tne ocean floor or on lake, river, or 
canal iloors. 
In tn1s case, laying tne lines is easier because, since 
the lines teno to iloat, tney can be draggeo across the 
water and then sunk vitn weights. 
ln so•e cases, •obile extrusion units nave oeen used for 
faoricating pipes of uo to 1000 •eters lvitnout any 
connections) at the site. 

Pressure line pioes cover a full range or applications 
incluoing transport of drinking and feeding fluids. Tnls 
is aue to tne fact tnat PE does ~ot contain any 
prohibited additives and tne carbon biack used for 
stabilization to light respects the sanitary 
regulations. 
Norsal production adopts five 
calculated assu•ing an allowable 
no•inal pressures of 2.S - 4 - 6 

series of tnicknesses 
stress or 5 ""'sq.• for 
- 10 and 16 bar. 

The outsioe dia•eters reach a aaxi•u• of: 

1000 •• for NP 2.5 and 4 
710 •• ior NP 6 
450 •• for NP 10 
250 •• for NP 16 

For oiaaeters of up to 110 mm, tne pipes may be supplied 
coils. 
Joints are nor•ally butt welded using tne method already 
described. 
For diameters of up to 110 ""· sl~eves vitn rubber rings 
or clamps or compression coupling may be· used. 

HOPE pipes are useo for brancnes of a large number oi 
water networks. ln city distr1~ut1on networks tne u~e or 
HOPE pipes 1s still ta1rly limited, although tneir 
application 1n areas of uneven or ~ggressive terra•n or 
in tne vicinity or faults appear~ very interesting. 
Some countries nave started using reticulated PE ior 
internal equipment since it may be used at temp~r~tures 

of up to 9o•c and pressures of Soar. 
PE pipes used for gas lines are not substantially 
difierent from tnose used for water networks except tnat 
tney nave better material quality for improved internal 
flow and tne tougnness. 
Italy does not yet officially permit tne use of PE pipes 
to convey metnane lonly welded steel may be usedJ. 
However, stricter control regulations are being prepareo 
wnicn snould mooify tne provisions ot tne Lav. 
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in Germany and Hollano there is a vioespreao use oi HOPE 
pipes tor natural gas oistribution networks at pressures 
oi up to ~ Dar. 
Tne use of HOPE ior relining Old 
asbestos ce•ent pipes for vater 
graving since tnere is a savings 
respect to replacement costs. 

steel, cast iron, or 
or gas networks is 

oi •ore tnan 50~ vitn 

This system is also 11sea to repair ola sever syste•s. 

·Lav densitv polvetnvlene oipes 

LOPE is used ior relatively s•all diameter pipes ior 
vater networks and irrigation. 
In some cas~s. LOPE may be •ore advantageous tnan HOPE 
since it is •ore ilexible and can be Laid in coils. 
Coupling is by metal sle~ve vith ring or by pressure. 

Potvoropvlene 

PP pipes, vhicn up to a iev years ago were rarely used 
oue to their higner cost, are presently being used more 
ano more as they often prove to be even less expensive 
than HOPE pipes. 
Their properties are si•ilar to those of HOPE pipes vith 
the advantage of greater resistance to high temperatures 
tup to 1oo•cJ and to microbiological and chemical 
agents. Their use is of interest for vaste lir.es where 
the fluids being conveyed are aggressive (they resist 
values of pH from 1 to 12). 
R special, self-extinguishing type of PP should be noted 
since it 1s of interest 1n bu1ld1ng applications where 
the danger of fire exists. 
A special type o~ black PP/PE resin ados more lightness 
(specii1c veight = 0.9) and flex1bil1ty to the 
resistance of HOPE. 
lt 1s also used for vater networks and irrigation 
systems. 

~einforced plastic CPAVJ 

There are 01fferent types of fibreglass reinforced 
plastic pipes oepena1ng on composition and method oi 
iabrication. 
The reinforcement which is composed of fibreglass •E• 
and •c• may be of tvo types: 

- short fibres arranged in any direction or arranged 
mainly in the direction of force; 

- long continuous wire, clotn, or Laminated fibres 
arranged in one or more directions. 

Tne tnermosett1ng resins may be polyesters, polyammias, 
epoxies, in some layers 1t is even possible to use 
tnermoplas~ic resins. 
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Fro• a structural standooint, the reiniorced plastic 
pipe walls should be composed of at least three layers. 

- An inside layer which is rich in resin called a liner. 
Its purpose is to provide waterproofing and chemical 
~esistance to the fluias Deing convevea. 

- An inter•ediate layer with a high fibreglass content. 
Its •ain purpose is to provide •echanical resistance. 

An outside layer. Its purpose is to proviae protection 
against the environment. 

Oepenaing on the type, the resin content may vary from 
40 to soi.. 
Oiirerent fabrication metnoos may be useo: 
centrifugation, •anual winding on a wheel-coil, 
filament-winding on a rigid drum, or winding by spinning 
on a deformable drum. 
A•ong the pipes fabricated using the centrifugation 
method, HOBAS pipes have been widely used in Switzerland 
land also in Southern ltalyJ. These pipes are or medium 
rigidity and composed of two layers of short-fibred 
glass resin mixed with sand-filled resin. 
rne production ot tnese pipes includes four classes oi 
pipes not subject to pressure witn diameters ranging 
from 400 to 2200 mm and thicknesses ranging from 5.5 to 
51.7 mm, nine classes of pressure pipes for pressures oi 
4-6-10-16-20 and 24 bar, diameters ranging from 400 to 
2200 mm and thicknesses ranging from 6.7 to 50.4 mm. The 
maximum diameter is 1000 mm for a pressure of 24 oar, 
1200 mm for 20 oar, 1600 mm for 16 Dar and 2200 mm for 
10 oar. 
The type of joint is a glass resin sleeve placed on a 
neoprene washer with a profile. 

In the pipes proauced by filament-winding, tne glass 
fiores may be arrangea Jn a single airection witn 
respect to tne pipe axis lgenerally aDout 55J or in more 
tnan one direction. 
Tne market orrers variea· and little standardized 
production. in general, pipes are made only Dy reQuest 
and tneir properties established from time to time 
depenaing on how they are to be used. 
Large diameter pipes may be stiffened by ribbing or 
rippling the walls. 
Tne Joints may De socked or cement sealed or with a 
simple or double rubD!r ring washer. ~nother type of 
joint is on-site butt welding with a special oand made 
out of glass r iores impregnated with resin. 
Flanges applied to the pipe section witn cement sealant 
may be used for connection to the controls. 
The pipe sections may even oe 12 to 15 meters Long. 
The h1gh cost of reinforced plastic and the low level of 
standardization has so far limited the use or this 

ANNEXE 2 



~&!zct 
CONSUl TING ENGINti:AS - 12. -

•aterial in the iiela oi wastP water Lines to only the 
large dia•eter lines lin the unitea States pipes witn 
aiameters oi S metres have Deen Duilt ior the cooling 
circuits in ther•oelectric plants ana these pipes are 
the largest in existenc~J ana in the field oi water 
networks, to long mains subject to nign pressures. 
~s already mentioned in the introauction, we dee• that 
the excellent properties of this material, the tenaency 
towaras aiminish1n~ costs, stanaardization, and tne 
compliancy oi the proauction process to exact 
regulations will all contribute to increasing use oi 
plastic •aterials in the upcoming years. 
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S. Cost considerations 

H cost comparison ior buriea pipes has been attempteo 
using fig. 7 and fig. a and Dy estimating the total cost 
of tne pipe including supply, transport, and laying ior 
tne same size diameters. 
Jhe comparison was made using the cost of pipes maae out 
of tne most traditional materials: asbestos cement for 
waste water lines ana steel for water networks. 
Tne comparison is only an indication given the implicit 
a1iticulties in estimates of this type wnere not all tne 
items tor comparison can be made homogeneous and wnere 
tne material costs, in addition to being suDJect to 
market oscillations, cnange with time, location, and tne 
particular circumstances. 

try ~eeping tnese reservations in mind, we will 
nonetheless to make same general conclusions Dasea on 
tne graphs and all tne previous consiaerations. 
For Low pressure waste line~, thermoplastic materials 
are aecisively more competitive tnan traditional ones 
for small diameters lup to 4001500 mm). For larger 
diameters lup to 1500 mm> HOPE is of particular interest 
since its higher cost Lon the order of 20\ for extrudea 
pipes used for normal underground applicationsJ can be 
easily disregarded in situations where there are special 
laying conditions. 
The interest grows if we consider BAUKU-type spun pipes 
since they offer a savings on the order of JO~ witn 
respect to extruaea pipes. 
Tne same consiaerations are true for reinforced plastic 
pipes with diameters ranging from 500 to 1500 mm whose 
use in this field appears, at present, to be the best 
solution both technically and economically for very 
large diameters (from 1500 to 3000 mm and over}. 
For pressure lines, tne tnermoplastic materials are 
competitive witn respect to the traditional materials 
for diameters of up to 3001500 mm. However, tne other 
cost tactors (trenches and road repairs> bear heavily 
upon this advantage and renaer it almost negligible. Tne 

.cnoice must, tnerefore, De oasea on otner cons1aerations 
accora1ng to the particular set of circumstances. 
For Larger diameters and tne ~ressures normally used for 
water networks, the cost of PVC ana, aDove all, HOPE 
becomes too high. 
The use of reinforced plastic pipes with diameters 
ranging from 400 to 1000 mm and over and for high 
pressure is very interesting. 
The cost is only slightly higher with respect of steel 
lon the oraer of 15-20\J but it only becomes apparent 
when faced with the other aavantages sucn as laying, 
corrosion resistance, Life, and small Load losses. 
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6. Conclusions 

Rt the ena oi this brief summary on plastic pipes, we 
can concluae that Dy naking the proper choice ana in 
coniormance with the particular set of circumstances, 
these pipes may satisfy almost any requirement related 
to conveying iluias in the iield of water, gas, ana 
sewer networks. 
The cost of these materials in the various technological 
diversifications, has Decome competitive with the cosl 
oi traditional materials in almost the full range of 
poss1Dle diameters. The further growth in the use oi 
th~se nater1als preaominantly aepends upon gradually 
conv1nc1ng technicians and on the consequent 
modification ot tne systems ana the organization of work 
in places that are tied to the exclusive use of 
traditional materials. 
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- FOREWORD 

ISO (the International Orpniution for Stmdardiution) is a worldwide federation 
• of nationll mnmrm institutes (ISO member bodies). The work of deftloping 

lnamatioNI Stmdards is arried out dvCJU!lh ISO tKhnial c:ommimes. Ewerv 
memlm body intreHsud in a sub;ect tor which a treChnical c:ommit1n has been set 
up has tt. right to be 1epresenud on tNt committee. International organiutions, 
guwmmental 9nd non-guweownenul. in liaison with ISO, also Uke S*'t in 1he work. 

Onft International Slandards adopted by 1he tlChnical committees are circulated 
to 1he member bodies for apprUQI before their ICCePUftCit as International 
Sunct.ds by 1he ISO Council. 

lmnnational Standard ISO 161/1 - developed by Technal Committee 
1sorrc 138. l'latics ,,.,_ ant1 fittings tor ,,. a...rpott of fluids. This second 
edition, conuining lift Mlditional nominal ou1Side dilmeters in uble 1, wm 
submitacl dincdy to 1he ISO Council in .:cordance with dause 6.12.1 of 1he 
DirKtives for the technical work of ISO. It cancels 9nd replaces the first edition 
(i.e. ISO 161/1-1976), which Md been IPPnMd by 1he member bodies of 1he 
following countries : 

Austria 
Belgium 
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Czechoslovakia 
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Germany 
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document on technical grounds : 
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INTERNATIONAL STANDARD 

Thermoplastics pipes for the transport of fluids - Nominal 
outside diameters and nominal pressures -
Part I : Metric series 

1 SCOPE ANO FIELD OF APPLICATION 

This International Standard specifies the nomiMI outside 
diameters and nominal pressures of circui. SKtion 
thefmoplastics ;>ipes for th• transPOrt of fluids, whatner 
their method of manut.cture. their cornpesition and their 
use. 

It is intend1 j to serve as a guiCe to manufactunrs and 
users, and as a basis for specific SUndards for 
thermoplastics pipes made from a given plastics matarial 
and/or for a definite applicarion. 

Attention is also drawn to ISO 161/11. 

2 REFERENCES 

ISO 3, Pre~ned numl#n - Sina of pre~mtd nmrrJMts. 

ISO 161/11, Th.rrnaplasrics pip11$ far tlHI rnnspan of 
fluids - Nominal outside di.,,.i.n and nominal 
pressures - Parr II: Inch s.ria 

3 NOMINAL OUTSIDE DIAMETERS 

The pipes shali have one of the nominal outside diameters 
given in table 1. 

4 TOLERANCES ON OUTSIDE DIAMETERS 

The permissible deviations on the outside diameters of 

thermoplastics pipes shall be positive, in the form + ~. 

5 NOMINAL PRESSURES AND WORKING PRESSURES 

5.1 The nominal pressure of a pipe is the working pressure 
of the pipe conveying water at a temperature of 20 ° C. 

5.2 The working pressure of a pipe is the maximum 
pressure which the pipe can sustain in continuous use. 

5.3 The nominal pressures of thermoplastics pipa are 
given in table 2. 

TABLE1-...-... ...... ::ti1 1•s 

v.a ... in rniltimeua 

2.5 180 

3 200 

4 225 

5 250 

& 280 

8 315 

10 355 

12 400 

16 450 

20 500 

25 560 

32 630 

40 710 

50 800 

63 900 

75 1000 

90 1200 

110 1400 

125 1 600 

140 1800 

160 2000 

TABLE 2 - Nominal ..,_,. 

blr MPa 

1 0.1 

2.5 0,25 

4 0.4 

I 16.31 0.6 10,131 

10 1 

HS 1,1 

Vllu• in parwnch .... : for cllcullfion only. 

If higher or int1mwdi1c1 nominll pnstur• 111 r1QUil'ld, lhl'/ 
lllould bl 11lecl9d from fh• A 10 11ries of pr1t1rrld numbln 
given in ISO 3. ,- ·----- ·-· ·-· 

\ 

C;:;l' :;•"I 1,•., w• 

t:'ln \' ',: .. :-t.:: .. :.J:".l" c: .. :; • ': ~ 
I , ... ,.,. __ .,. 

-~·!"'·,., .... , 1, .,,.,., ,,., ...... -- . I -··- .. , .. -· -: _____ _. 
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6 CQNVENTIONAL FORMULA RELATING THE 
INDUCED STRESS IN THE WALL OF A PIPE TO THE 
PRESSURE OF THE FLUID CONTAINED BY THE PIPE 

It is uken conventionally that the nress induced In the 
wall of a pipe, the pressure of the fluid, the outside 
diameter and ·the wall thickness of the pipe are related by 
the following formula : 

a 

2 

p (d• -e) 

2e 

where 

a is the induced nress; 

p is the pressure of the fluid; 

d. is the outside diameter of the pipe; 

e is the wall thickness of the pipe. 

NOTE - The induad nrms should be indicM9d in ihe - uniu a 
ihe fluid ..-.... 8nd ihe ...u ~ in die AIM uniu • 1M 
ouaide clienw19r of 1he oiPe. 

•. ---\ c~~, '· ·. · ·. ,;::·~-"-' i 
\ c:n ; • _.,._ ··": .. .- "' .... Ii' ::.:C j 
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• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
1-.. 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
Is ,.. ,.. 

Ii .. 
51 ,-

-lNTERNATIONAL STANDARD 161 I II 

Thermoplastic pipes for the transport of fluids - Nominal 
outside diameters and nominal pressures - Part 11 : Inch 
series 
Tubes en rhttnnoplasriqua paur t. rnnsport dtlS fluida - Di..Wtres ttdrillun nominaux et presrions 
nominaltts - Parfitt II : Slritt tm int:htts 

Fintedition-19n-09-01 

·-: ( --~---- .. ·--·----
' .,. l ·:.-::1 1.: .. . , , ~;~ '. ··'· ··::·· ... 
; ..... 

------- ... 

UDC 821.643.29: 389.152 Ref. No. ISO 161/11·1977 CE) 

Price b.ed on 2 P191S 



FOREWORD 

ISO (the International Organization for Suindardization) is a worldwide federation 
of national standards institutes USO member bodies). The work of developing 
International Standards is csried out through ISO teehnical committees. Every 
member body interested in a subject for which a teehnical committee has been set 
up has the right to be represented on that committee. International organizations. 
governmental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the teehnical committees are circulated 
to the member bodies for approval before their ac:cepunc:e as International 
Standards by the ISO Council. 

lntemati.>nal Standard ISO 161/11 (originally ISO/DIS 330) was developed by 
Technical Committee ISO/TC 138. Plastic pipe, fittings and whla for the trans· 
port of fluids. and this edition was circulated to the member bodies in July 1973. 

It was approved by the member bodies of the following countries : 

Australia 
Austria 
Belgium 
Bulgaria 
Czechoslovakia 
Denmark 
Egypt. Arab Rep. of 
Finland 

Germany 
Ireland 
Israel 
Mexico 
Netherlands 
New Zealand 
Poland 
Portugal 

Spain 
Sweden 
Swiuerland 
Thailand 
Turkey 
United Kingdom 
U.SA 

The member bodies of the following countries expressed disapproval of the 
document on technical grounds : 

France 
Italy 
Japan 
Romania 
South Africa, Rep. of 

This International Standard cancels and replaces ISO Recommendation 
R 330·1963, of which it constitutes a technical revision. 

Printed in lwltzerllfld 
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INTERNATIONAL STANDARD ISO 161/ll-19n (E) 

Thermoplastic pipes for the transport of fluids - Nominal 
outside diameters and nominal pressures - Part 11 : Inch 
series 

0 INTRODUCTION 

The first s-t of this I~ Stanard. ISO 161/1. 
shall be considend n 1he ISO sunct.d for die fu1ure. 

This second part provides, on a temparary basis. 1he metric 
values corresponding to dimensions based on 1he inch 
system still in use in certain countries, in order to enable 
them to ensure continuity in interchangeability. 

The first edition of this second part was published as 
ISO Recommendation R 330, PiPG of plastics mamria/s for 
the transport of fluids (Ourside diameters and nominal 
prnsurnJ - Part II : Inch llNies. 

1 SCOPE AND FIELD OF APPLICATION 

This International Standard deals solety with circular
section plastic pipes for the transport of fluids. whatever 
their method of manufacture, their composition and their 
use. 

It is intended, as a temporary :neasure pending the 
generalization of ISO 16111. to serve as a guide to 
manufacturers and users still using the inch system, and as 
a basis for sPecific standards for thermoplastic pipes made 
from a given plastic material and/or for a definite 
application. 

2 REFERENCES 

ISO 161/1, Th•rmoplasti:$ pipn for the transport of 
f/c;ids - Th•rmoplutics ouaid• dia,,.,.r.rs and nominal 
prnsurn - Part I : Metric sarin. 

ISO 336, Plain •nd steel tub•s. weld«/ or sumlm -
G•n•ral tab/• of dimensions and ,,,.,.. ,_r unit l•ngth. 

3 NOMINAL OUTSIDE DIAMETERS 

The pipe shall have one of th• nomin1I outside diameters 
given in table 1. 

TABLE 1-N....-..•11idediM1 ... 1 

111111 linl 

10.2 I 0.402! 
13.S I 0.5311 
17.2 I 0.6771 

21,3 I 0.839f 
26.9 I t.0591 
33,7 I 1.3271 

42,4 I 1.6691 
48.3 I 1.9021 
60.3 I 2.3741 

75,3 I 2.9651 
88.9 I I 3.5001 

101,6 I 4.0001 

114.3 I 4.5001 
140.3 I 5.5241 
168.3 I 6.6261 

193,7 I 7.6261 
219,1 I 8.6261 
244,5 I 9.6261 

273,0 

I 
110.75 I 

323,9 112.75 I 
355.6 I 114.00 I 

406,4 I 116.00 I I 
457.2 i 118.00 I 
508.0 

I 
120.00 I 

558.8 122.00 I 
609.6 124.00 I 
660,4 126.00 I 

711,2 128.00 I ' 
162.0 130.00 I 
812.8 132.00 I 

863.6 134.00 I 
914,4 136.00 I 

1 016 140.00 I 

4 TOLERANCES ON OUTSIDE DIAMETERS 

The actu•I limits on outside diameters for each size of pipe 
shall bt obtained by applying a rolerance appropriate to 
the application and material in question. 

The tolerances may comprise positive ;.nd/or negative 
values. .._ ... _ . '•"••·~···---·-·-··-· 

c ............. ,, ~.,·;·,,.:;;, i 
I 

·:.:1 I' .. ~r::. ·:;: ''": .~:'. • ...;.·'r •I:.; : 

. .:...·.-: r: ...• , .. ·:.;;\i~'.· ··:·~ ~. "". 1 
------···-···-. ·-- .. -
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5 NOMINAL PRESSURES AND WORKING PRE~RES 

5-1 The nominal pressure of a pipe is the working pressure 
ot the pipe conveying water at a temperature of 20 •c. 

5.2 The working pressure of 1 pipe is the maximum 
pressure which the pipe can sustain in continuous use. 

5.3 The nominal pressures of thermoplastic pipe$ are 
giwn in table 2. 

TABLE2-..---~ 

.......... ..- tt.dof-.... h 

G.3 uooi 
0,6 C20Cll 

0,9 C300l 

- 1,2 (400t 

1,5 C500I 

If I\.~. higher nomiNI ~ mev be l9lec:tmd bv exunding 
die pn+a1·on in 0,3 MPll IUPI. 

2 

6 CONVENTIONAL FORMULA RELATING THE 
INDUCED STRESS IN THE WALL OF A PIPE TO THE 
PRESSURE OF THE FLUID CONTAINED BY THE PIPE 

It is taken conventionally that the stress induced in the wall 
of a pipe, the pressure of the fluid, the outside diameter 
and the wall thickness of the pipe are related by the 

formula 

where 

P (d. -e) 
a= 

2e 

a is the induced suess. in megapascals: 

p is the pressure of the fluid, in megap.asca!s; 

d
0 

is the OlJuide diameter of the pipe, in millimetres; 

e ~ the wall thickness of the pipe. in millimetres. 

/--·------. -' .. Cc.: .. , t·.·· ::.·-: •. 1 •.•.• 

; "'en I',"'~:~;· .... , . '-·t • U::t 
=.:::::..: r.·- .· • - :.11.10 c:~;,. 1;;;0 

,,,,, ;;i;;.:;, .. _, \.' 
··~ ; .. :at~= 
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Taba BURMA : ~tnbl• 

r.oi 

l 1 111111, site •••••••• 
l 2 civil AtB ••••••••• 
l 3~AtB ••••• 
l It ~t c. ••••• 
l 5 ilL'*'Jliil1l"le ••••••• 
L 6 pp eJIPB'se5. •••••• 
L 1 tatnl Ei.Jl!d ••••••• 
L 8 invlntxry ••••••••• 
L 9 ra:.ivables. •••••• 
L 10 t a t a 1. •••••••• 

Taba BURMA : ~ 

r.oi 

L u 111111, si. t. •••••••. 
L 12 civil Ate ••••••••• 
L 13 equismnt Ate ••••• 
L lit aJJipm\t c. .•••• 
L 15 inLIX\IUl'1lte• ••• • • • 
L 16 PP" eiplrlSl5. •••••• 

L 17 total .fixaf ••••••• 
L 18 irlvlntxry ••••••••• 
L 19 rec.i'lllbles ••••••• 
L 20 t a t a 1. •••••••• 

Taba BURMA : ~ 

r.oi 

L 21 SU11i Cll1SI! ••••••• 
L 22 SUI., l.a:al •••••• -• 

initiai £i><ed investment .foreign 
CDffC 2.0 - km & CO. S.R.L., im.JllJ -

1 2 3 It s 6 1 8 

- fcnig sm fYClllE inlt'est- Pl inYlst- P2 invest- P3 invest- Pit 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1765.00 1811.111 o.oo 0.00 0.00 :m.oo ScJt.00 958.00 
Zllt.00 229.35 o.oo o.oo 0.00 '41t.OO ltlt.00 136.00 
281.00 2E.57 0.00 o.oo 0.00 56.00 0.00 225.00 
291.91 115.8> 0.00 0.00 10,00 32.00 19.IJt 110.28 

2561.91 ZltltO.lll 0.00 0.00 10.00 lt.'E-00 Gll.IJt 11t89.28 
0.()1) 0.00 o.oo o.oo o.oo o.oo 0.00 o.oo 
o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

&1.91 ~-"' 0.00 o.oo lG.00 ~00 621.IJt llt89.28 

initiai .fi><ed investment - 1ocal., ccnso1idated 
lllFM 2.0 - BlllXl & CO. S.R.L., tm.JNJ -

1 2 3 It s 6 1 8 

sm laaJl sm fYCll/l .. ansol SUI Ewl/c inYlst- Pl invest- P2 inwst- P3 UMst- Pit 
0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 

731.00 190.01 731.00 190.01 o.oo 711.00 llt.00 o.oo 
35.00 3fhll() 1800.00 lH.28 o.oo :m.oo 539.00 958.00 

290.00 295.8> Sllt.00 525.15 (1.00 ltlt.00 189.00 281.00 
110.00 112.lt3 391.00 398.00 o.oo 76.00 20.00 295.00 
3).00 3).81 3'l1.91 1"6.61 10.00 31.00 89.IJt 185.28 

1196.00 1216.51 3757.91 3106.11 10.00 1177.00 851.IJt 1719.28 
0.00 o.oo o.oo o.oo 0.00 o.oo o.oo o.oo 
0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 0.00 

1196.00 1265.51 3757.91 3706.11 10.00 1117.00 851.IJt 1119.28 

initia1 .fi><ed in\.'estment - conSD1idated, .foreigr 
IDFM 2.0 - IR.IXJ & CO. S.R.L., im.JllJ -

1 2 3 .. 5 6 7 8 

grcrit tata F\W. -nw1 
- .Eval 

sa Pl saP2 SUI P3 sa Pit 
3157.91 3889.27 2561.91 21ilJ.76 • ''\ 1+35.00 621.IJt llt89.28 

8.00 2.00 1196.00 1265.51 7't2.00 22.lt.OO m.oo 



Tabo Bl.RMA : ~ initia1 £i><ed inVE!stment - £oreign 
tDF4R 2..0 - MJXJ & m. S.R.L., tmJN1 -

9 10 11 12 13 lit 15 16 17 18 

:UM!st- PS invest- P6 irMst- P7 invest- PB Not used Not used Not used Not used Not used saqJ volu 
0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
0.00 o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 3>1.50 
0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.on 122.19 
0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 
0.00 O.<K' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 o.oo o.oo 0.00 0.00 0.00 0.00 0.00 0.00 :rl.3.IR 
V.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 - 0.00 0.00. 0.00 0.00 0.00 0.00 0.00 
o.oo 0.00 0.00 o.oo 0.00 o.~ 0.00 0.00 o.oo 323.69 

Tabo Bl.RMA : ~ initia1 £iKed investme.. - 1oca1, conso1idated 
aJfM 2..0 - MJIJ & m. S.R.L., tmJNI -

9 10 11 12 13 lit 15 16 17 18 

:UM!st- PS invest- P6 irwest- P7 UM!st- PB Not used Not used Not used Not used Not used saqJ volu 
0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 
o.oo o.oo o.oo 0.00 0.00 o.oo o.oo 0.00 0.00 lt56.88 
0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 201.50 
0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 122.19 
0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 
0.00 0.00 0.00 o.oo o.oo 0.00 o.oo O.'» 0.00 o.oo 
0.00 0.00 . o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 780.57 
0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
o.oo o.oo 0.00 o.oo o.oo o.oo 0.00 o.oo 0.00 0.00 
0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo 0.00 71k>.57 

Tabo Bl.RMA: &mtnble initia1 £i><ed investment - canso1idated, £oreig 
CDFM 2..0 - MJIJ & m. S.R.L., tmJlll -

9 10 11 12 13 lit 15 16 17 VI 

uPS -P6 -P7 -PS Not used Not used Not used Net Ulld Not used saqJ Yalu 
0.00 0.00 o.oo o.oo 0.00 0.00 o.oo o.oo 0.00 ~IR 
o.oo 0.00 o.oo 0.00 o.oo o.oo o.oo o.oo 0.00 lt56.88 
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I 
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I Tabo Bl.RMA : ~ investmen"t during producticn, £oreign 

mFM 2.0 - llllJXJ ' m. S.R.L., tUUNJ -

I Col 1 2 3 .. 5 6 7 8 

far lll1cul CD!ih£1- Y1 CD!ih£1- Y2 cmhfl- Y3 cash.fl- "" CD!ih£1- 't'5 cmhfl- Y6 CllShH- Y7 

I 
L 151 lent. si tR. ••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 152 civil Ate ••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo L 153 equipmt Ate ••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 15't equipmlt C. •••••• 0.00 0.00 0.00 0.00 0.00 O.GO o.oo 0.00 

I L 155 i.tllli'jil'Uta ....... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 156 pp-eipmsg ...... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 157 tabll lixld. •••••• 0.00 0.00 0.00 0.00 o.oo 0.00 .>.oo o.oo 

I 
L 158 in progtfiS. •••••• 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo 
L 159 invlntary •• • • • • • • • 0.00 &2i 136.68 W.75 0.00 0.00 0.00 0.00 L 160 ncaiwblls. •••••• 0.00 3.87 LltO O.l!i 0.00 0.00 0.00 0.00 L W cash, lllll. •••••• 0.00 O.lt6 0.05 -0.'Zl 0.00 0.00 o.oo o.oo 

I L 162 tat.current. •••••• 0.00 5.58 138.13 112.~ 0.00 0.00 0.00 o.oo L 163 •••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo l 19t tatal asset. •••••• 0.00 5.58 138.13 112.31 0.00 0.00 0.00 o.oo 

I 
L 165 dlprlciaticn. ••••• 0.00 a>!.611 201.611 201.611 a>t.611 a>t.611 1"126 1"3.26 

Tabo Bl.RMA : ~ investmen"t during producticn, ccnso1idated 
alFM 2.0 - M.00 & CD. S.R.L., ttD.JNJ -

I Col l 2 3 .. s 6 7 8 

far r.aicu1 CD!ih£1- Y1 cashll- Y2 CD!ih£1- Y3 CD!ih£1- VII cashH- 't'5 cashfl- Y6 cmh.fl- Y7 

I 
l 166 lClll, site •••••••• 0.00 0.00 0.00 0.00 0.00 0.00 o.oo o.oo l 1"1 civil Ate ••••••••• 0.00 0.00 o.oo o.oo o.oo . 0.00 0.00 0.00 L 168 equipmt Ate ••• , ••• 0.00 0.00 0.C)J o.oo 0.00 0.00 35.00 0.00 L 169 ~t C. •••••• 0.00 o.oo o.oo o.oo o.oo o.oo o.oo o.oo I L 170 ilLZIJllfllte ....... o.oo o.oo o.oo o.oo 0.00 0.00 o.oo o.oo L 171 pp tJCplllSIS. ...... 0.00 0.00 o.oo 0.00 0.00 o.oo o.oo o.oo L 172 total lixld ••••••• 0.00 0.00 o.oo 0.00 0.00 o.oo 35.00 o.oo 

I l 173 in praf:lll. ...... o.oo o.oo 0.00 o.oo o.oo 0.00 35.00 o.oo 
L 17lt invBltmy • • • • • • • • • 0.00 B.61 11t1.8't .illt.52 o.oo o.oo o.oo o.oo L 175 l'Klivabl& •••••• o.oo 8.0t 2.19 1.3> 0.00 o.oo o.oo o.oo L 17 6 cash, lxrll.. ••••••• 0.00 6.09 o.os -0.'21 0.00 o.oo 0.00 o.oo I L 177 tat.cwnnt. •••••• o.oo 391t.71t lltlt.09 115.SS o.oo o.oo o.oo o.oo L 178 loss c/f •••••••••• o.oo o.oo o.oo 0.00 O.OJ o.oo o.oo o.oo L 179 total asset. •••••• o.oo 391t.71t lltlt.09 115.SS o.oo 0.00 35.00 o.oo 

I L 180 dlprlciaticn. ••••• o.oo 2.61t.ltl 2.61t.ltl 2.61t.ltl 26t.ltl 2.61t.lt1 193.00 a.>.oo 
Tabo B~MA: Subtable investmen"t during production, 1oc;a1 

mFM 2.0 - R.00 & CD. S.R.L., ttllJHJ.-I Col l 2 3 .. 5 6 7 8 

far Calcul cashfl- Y1 cashfl- Y2 cmhfl- Y3 CCllhf!.- "" cathfl- 't'5 cast.fl- Y6 camfl- Y7 

I L 181 total liad ••••••• o.oo o.oo o.oo o.oo 0.00 o.oo 35.00 o.oo L 182 tat.Cl11'1'111t. ...... o.oo 37.16 5.96 3.21 o.oo o.oo o.oo 0.00 

I 
I 
I 



I 

I 
Tabo SURl"IA : 9lbtable investment during production, £01.'ei~ 

awM 2.0 - BfUXI ' m. S.R.l .. , rm.JN) - I 9 10 u 12 13 lit 15 16 17 18 

cashH-Y8 cmh.H-Y9 cashfl-no cashfl-ru cash£1-Y12 camfl-Y13 camf1-n1t cashfl-YIS fer Calcul fer Calcul 

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

I 0.00 o." 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 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 0.00 o.c.o 0.00 0.00 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 

I 1"3.26 1'63.26 1'63.26 1'63.26 1'63.16 126.58 15.31 45.39 o.co 323.69 

Tabo BURl"IA : &ibtable investment D:Jring production, consol.idated 
atFM 2.0 - BfUXI & (XI. S.K.L., tmJN) - I 9 10 u 12 13 lit 15 16 17 18 

camfl- Y8 cashfl- Y9 cashfl-no cashfl-nl cash11-Y12 cmhil-Y!.3 cashfl-nlt camfl-YlS fer r.alcul fer talcul 

I 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 
0.00 0.00 0.00 :.li.00 o.oo 0.00 0.00 0.00 0.00 7.00 
o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 0.00 I 0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 
0.00 o.oo 0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 o.oo 
0.00 0.00 o.oo $.00 0.00 0.00 o.oo 0.00 0.00 7.00 

I o.oo o.oo 0.00 $.00 0.00 0.00 0.00 o.oo o.oo 0.00 
0.00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 o.oo 
o.oo 0.00 o.oo 0.00 0.00 ~.00 0.00 o.oo \l.00 o.oo 
0.00 o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 0.00 I o.oo 0.00 0.00 o.oo o.oo o.oo 0.00 0.00 0.00 0.00 
o.oo 0.00 0.00 o.oo 0.00 o.oo 0.00 o.oo 0.00 o.oo 
o.oo o.oo o.oo $.00 o.oo o.oo o.oo 0.00 0.00 0.00 

I 200.03 200.m 3X>.CB 200.m 199. '5'3 159.31 107.98 57 ... o.oo 'TW.57 

Tabo BURMA : Qbtabl• investment during praducticn, l.ocal. 
mFM 2.0 - IRIXJ I m. S.R.L., tmJNl - I 9 10 11 12 13 lit 15 16 17 18 

cmhfl- YB cash.fl- Y9 cashfl-Y10 0'9ifl-Y11 cashfl-Vl2 cmhfl-Y13 cashfl-Yllt cash.fl-YlS fer Calcul fer Calcul 

I o.oo 0.00 0.00 :.li.00 o.oo 0.00 o.oo 0.00 0.00 7.00 
0.00 o.oo 0.00 0.00 o.oo 0.00 o.oo o.oo o.oo 0.00 
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Tabo Bl.Rl'IA : ~ producticn 

ral 1 2 

cashll- n 
L 106 n11 mtlrilll •••••• 0.00 1225.82 
L 101 othl!r llL ••••••••• 0.00 0.00 
l 1Ci8 utilities. •••••••• 0.00 0.00 
l lW --. •••••••••••• 0.00 0.00 
l 110 lallls' •••••••••••• 0.00 0.00 
L W mintlraa. •••••• 0.00 ll.37 
L 112 spar15. ••••••••••• 0.00 38.52 
L 113 Eactnry avb. •••••• 0.00 U0.00 
l 111t ~ ••••••••• 0.00 1392.71 
L 115 lvariabi.) •••••••• 0.00 1278.71 
l 116 adlin. - ••••••• 0.00 0.00 
L W lt+distrib. •••••••• 0.00 0.00 
l 118 qinating c •••.••• 0.00 139'l.71 
l 119 dlpNciatim. ••••• 0.00 2>1.l#t 
L 12C) 5Ulb-1:Dta.l •••• • • • • • 0.00 1591t.35 
L 121 intlrest. ••••••••• 0.00 tso.55 
l 12'l total PCost. •••••• 0.00 17ltlt.90 
L 123 <variabi.) •••••••• o.oo 1278.71 
l 1Zlt ( labour ) •••••••••• 0..00 0.00 

cos~ 

3 

cashll-Y2 
1712.01 

0.00 
0.00 
0.00 
0.00 

Zlt.93 
S0.68 

110.00 
J611.62 
1183.62 

0.00 
0.00 

1'17.62 
2>1.l#t 

3>99.26 
116.18 

Zlltlt. ltlt 
1783.62 

0.00 

.foreig'l 

aJFM 2.0 - IR.00 ' m. S.R.L., tm.IHl -.. s 6 7 8 

cashll- Y3 cashll- lit cashll- YS cashil-Y6 cashfi- Y7 
2lllt.li0 2lllt.li0 2lllt.li0 2111t.li0 2lllt.lt0 

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

3).00 3>..00 3>..00 3).()() ~.00 
60.00 60.00 60.00 60.00 60.00 
0.00 0.00 0.00 0.00 0.00 

ZlOt.liO ZlOt.lt() zaJt.ltO mt.Ii() zaJt.ltO 
23>0.liO 23)0.lt() 23)0.lt() 23)0.lt() 2'Am.lt0 

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

mt.It() mt.It() mt.llO mt.It() mt.It() 
201.l#t 2>1.l#t 2>1.l#t llt3.26 llt3.26 

Llt06.0t Llt06.0t Llt06.0t ZJtl.66 "Dt7.66 
123.67 102.16 m.l6 0.00 o.oo 

2529.71 25Cm.20 21186.69 "Dt7.66 "Dt7.60 
23>0.liO 23)0.lt() Zim.llO Zim.ltO 2200.llO 

0.00 0.00 0.00 o.oo 0.00 



Tabli ~ n.JRl"IA : QJbtabl• production costs", 

9 .:.o 11 12 13 

cmh£1- Y8 cmh£1- Y9 coshn-no cmh£1-n1 cmh£1-Y12 
2111t.lt0 2lllt.lt0 2111t.lt0 2111t.lt0 2111t.lt0 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

3>.00 a>.00 3>.00 3).00 3>.00 
60.00 60.00 60.00 60.00 60.00 
0.00 0.00 0.00 0.00 0.00 

2"Dt.lt0 Z!Ot.ltO Z!Ot.ltO mt.It() Z!Ot.ltO 
2200.ltO 2200.ltO 2200.ltO 2200.ltO 2200.ltO 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

mt.ltO mt.ltO mt.ltO mt.It() mt.ltO 
1"3.26 llt3.26 llt3.26 llt3.26 11t3.16 

"Bt7.6" "Bt7.6/J "Bt7.6/J "Bt7.6" "Bt7.56 
0.00 0.00 0.00 0.00 0.00 

"Bt7.6/J 'Bt7.6" "Bt7.6" "Bt7.6/J 'Bt7.56 
Z!IO.ltO 2200.ltO Z!IO.ltO 2200.ltO 2200.ltO 

0.00 0.00 o.oo 0.00 0.00 

.foreign 
aJFM 2.0 - IR.00 & aJ. S.R.l.1 llDJllJ -

lit 15 16 11 18 

cmh£1-Y13 cmh£1-n1t cmh£l-Yl5 ttJt used tbt used 
2111t.lt0 2111t.lt0 2111t.lt0 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
~.00 3).00 3).00 0.00 0.00 
l:JJ.00 60.00 60.00 0.00 o.oo 
0.00 o.oo o.oo 0.00 0.00 

Z!Ot.ltO mt.It() mt.It() 0.00 0.00 
2200.ltO 2200.ltO 2200.ltO o.oo 0.00 

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

22(Jt.lt0 2"a1t.lt0 mt.ltO 0.00 o.oo 
126.58 75.37 2i.39 0.00 1),00 

2300.98 "019.77 'ZZB.79 0.00 0.00 
0.00 O.OC• 0.00 0.00 0.00 

zm.98 "lZ/9.n 'ZZB.79 0.00 0.00 
Z!IO.ltO 2200.ltO Z!)O.ltO o.oo 0.00 

0.00 0.00 0.00 0.00 o.oo 
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Tallf B~MA : ~ Working capita1 r~., .foreign 
CIIFM 2.0 - lllUIJ I aJ. S.R.L., tUUNI -

Col l 2 3 .. 5 ' 7 8 me catD required Y1 l'lqUU\'.d Y2 required Y3 required 'l't required 't15 required Y6 
l 1 rtetivablls. •••••• 1.00 360.00 3.87 5.27 6.12 6.12 6.12 6.12 
l 2 l'Cll mtlrial 1st.. CJ0..00 lt.00 3)6.ltft lta.00 53L60 53L60 53L60 528.60 
l 3 raw mtlrial oa.r 0.00 0.00 0.00 0.00 0.00 0.00 G.00 0.00 
l .. utilities. •••••••• LOO 360.00 0.00 0.6') 0.00 0.00 o.oo o.oo 
l 5 energy ••.......••• 1.00 360.00 0.00 0.00 0.00 0.00 0.00 0.00 
l 6 spar..-parts. •••••• 3&5.00 0.99 39.06 5L3 60.83 60.83 60.83 60.83 
l 7 wrl-in111tJgt'tiS.. 1.00 . 360.00 3.87 5.27 6.12 6.12 6.12 6.12 
l 8 £ini!hal prcllKtf. LOO 360.00 3.87 5.27 6.12 6.12 6.12 6.12 
l 9 liabilitil!s. •••••• 1.00 360.00 3.87 S.27 ~12 6.12 6.12 6.12 
L 10 CD!ih in hlnL ••••• LOO 360.00 O.lt6 0.52 0.25 0.25 0.25 0.25 
L 11 cumnt asuts. ••• le61.00 21611.99 5.SB "95.71 ma; ma; tal.ai tal.ai 
l 12 net wcrl'g capital ltli0.00 JJDt..99 &71 ltCJO..IH 601.93 60L93 601.93 601.93 
l 13 Nit incn!la. ••••• 0.00 C.00 &71 136.73 W.lt9 0.00 0.00 0.00 

Tallf B~l"IA : !lbtable Werking capita1 req., 1oca1 
---------------------- alFM 2.0 - lllUIJ & aJ. S.R.L., "11.JHl -
Col l 2 3 .. 5 ' 7 8 me 
l lit noivablls....... 7 .oo 
L 15 raw llltlrial 1st.. 3>.00 
L 16 1"111 llltlrial OU. 0. 00 
L 11 utilities......... 1.00 
L 18 energy............ 1.c.> 
L 19 SIJCftiiCll'ts....... J&.00 
L 20 wrl-ilt'lll'IJgl'ISS.. 7.00 
L 21 finimld prailctf. 15.00 
L 22 liabilitil5....... 7.00 
L 2'3 cash in tmt...... 3>.00 
L ~ cumnt auets.... 271.00 
L 25 net wcrl'g capital 26t.OO 
L 26 Nit illcrlale.. ••• • 0.00 

catD required Y1 ~ Y2 ~ Y3 ~"!I 'l't rl!Jlired 't15 rtqUired Y6 
~lt3 ~11 ~% s.~ s.~ S.lt2 S.lt2 
12.00 9.27 1L9'l 13.25 1.1.25 13.25 13.25 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

360.00 0.00 0.00 0.00 o.oo 0.00 o.oo 
360.00 0.10 0.12 O.llt O.llt O.llt O.llt 

2.00 5.00 5.00 5.00 5.30 5.00 5.00 
~lt3 ~~ ~~ s.~ s.~ s.~ s.~ 
Zlt.00 a. 9lt 10.lllt 11.60 11.60 1L60 11.60 
~lt3 ~~ ~~ s.~ s.~ s.~ s.~ 
12.00 ~~ s.~ s.~ s.~ s.~ s.~ 
~~ ~16 ~11 ~~ ~~ ~~ ~~ 
821.lt3 33.11 3.28 ltL~ lcl.~ ltl.~ lfl.~ 

o.oo 33.11 S.16 2.n o.oo o.oo o.oo 

Talill BURMA: 9Jbtablt Working capita1 req., ccnSD1idated 
--------------------- atfitl 2.0 - fW.00 I aJ. S.R.L., "ILfHI -

l 
me 

7Zlt.OO 
o.oo 

2 3 .. 5 6 7 8 
cota requind Y1 rllJ!ind Y2 required Y3 nquired 'l't NIJ,lired 't15 rllJ!ired Y6 
~ lt2 396. 82 528. 72 IJt2. w IJt2. 97 tJ.2. 97 1Jt2. 97 

0.00 356.82 11tl.89 lllt.25 o.oo 0.00 Ii.JO 

L 27 NC, cat501 •••••••• 
L 28 inc:rlOst CCllSOl ••• 



TabuBURMA: ~e Working capita1 req., £oreign 
----------------------mt=M 2.0 - IRJI) ' m. S.R.L., ltJUN) -

9 ro u 12 13 ~ 15 16 u 
re1Jii.nd Y1 relJli.nd Y8 ncpired Y9 ~YlO ~YU ~Y12 ~Y13 ~Yllt ~YlS 

6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 l 1 
528.1/J 528.1/J 528.1/J 528.1/J 528.llJ 528.llJ 528.llJ 528."' 528.1/J l 2 

0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 o.oo l 3 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.OOL It 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 l 5 

llJ.83 llJ.83 llJ.83 &83 llJ.83 60.83 60.83 ..il.83 60.83 l 6 
6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 l 7 
6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 l 8 
6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 6.12 l 9 
0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 l 10 

608. C!i 608. C!i 608. ai 608. C!i 608. C!i 608. C!i lal. C!i 608. C!i 608. C!i l 11 
601. 93 llJl. 93 llJl. 93 601. 93 llJl. 93 llJ1. 93 601. 93 llJl. 93 "'1. 93 l 12 

0.00 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 l· 13 

Tabu BURMA : Qibtable Working capi ta1 req., :Local. 
----------------------~ 2.0 - M.00 l aJ. S.R.L., ftllJMI -

9 ro u 12 13 ~ 15 16 u 
ncpired Y1 ~ Y8 ?llJlired Y9 requir.-Y10 require-YU ncpir.-Y12 ~Y13 requir.-Yllt ~Y15 

5.lt2 5."2 5.lt2 5.lt2 5."2 5.lt2 5."2 5."2 S."2 L :ilt 
13.25 13.25 13.25 13.25 13.25 13.25 13.25 13.25 13.25 l 15 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 16 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo l 11 
0.11t O.llt O.llt O.llt O.llt O.llt O.llt O.llt O.llt l 18 
S.00 S.00 S.00 S.00 S.00 S.00 S.00 S.00 S.OOL ~ 
5.29 5.29 5.29 5.29 5.29 5.29 5.29 S.29 5.29 L 3> 

11.llJ U.60 11.60 11.llJ U.llJ U.llJ 11.llJ U.llJ U.llJ L 21 
5.29 5.29 5.29 5.29 S.29 5.2'1 5.29 5.29 5.29 L 22 
5.63 5.63 5.63 S.63 5.63 5, ,'I 5.63 5.63 S.63 l 23 
~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~L~ 
~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~l~ 
o.oo 0.00 0.00 o.oo o.oo 0.00 o.oo 0.00 0.00 l 26 

Tabu BURMA: SUbtable Working capital req., conso1idated 
----------------------~ 2.0 - IRJll l ID. S.R.L., ftllJMI -

9 ro u 12 13 ~ 15 16 u 
relJlired Y7 required Y8 required Y9 llCJlin-\'10 6equir.-Y11 l'ICJI~ N1J1irril3 flCJl~llt require-VIS 

IJfJ.. 97 IJt'l. 97 "42. 97 "42. 97 IJt2. 97 IKJ.. 97 #Kl.. 97 IJ42. 97 IJt2. fl L 'l1 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L 28 

I 
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Tam BURl"IA : &lbtab1e 

Qal 

L 126 r11i1 mtllriol •••••• 
L 127 othl!r 111. ••••••••• 
L 121 utiliti& •••••••• 
L 129 llll!!rgY •••••••••••• 

L 130 l.abalr •••••••••••• 
L 131 mintlnla. ••••••. 
L 132 splm'l!I. ••••••••••• 
L 133 fattary CNh. •••••• 
L ~sub-total ••••••••• 
L 135 <wriablt> •••••••• 
L 13' adlin. Glib. • • • • • • • 
L 137 lltdistrib. •••••••• 
L 138 qaating c ••••••• 
L 139 dlpnciatim. ••••• 
L 1lt0 sub-total •• ••.·•·• 
L lltl intl!rlst. ••••••••• 
L 1"2 total PaJst. •••••• 
L 11t3 hariable> •••••••• 
L lift C labllr J •••••••••• 
L llt5 •••••••••••••••••• 

Ta BURl"IA : &lbtab1e 

Qal 

L 1"6 'lllS'iable •••••••••• 
L lltl 1atar •••••••••••• 
L 11t8 total PaJst. •••••• 

production CDS~ ccnsol.idated 

1 2 3 .. aJFM 2.0 - lllUIJ & ID. S.R.L., llBJlll -
5 6 7 8 

cash!l- Yl c:ashfl- Y2 c:ashfl- Y3 c:ashfl-" c:ashfl- 't5 cmhll-Y6 cashll- Y7 
0.00 m.12 1855.11 2'03.ltO 2'273.ltO 2'03.ltO 2'273.ltO 2'273.ltO 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 A.76 ltlt.70 52.00 52.00 52.00 52.00 52.00 
0.00 15.90 15.90 15.90 15.90 15.90 15.90 15.90 
0.00 18.37 Llt.93 3).00 3>.00 3).00 3>.00 3>.00 
0.00 1452 60.68 70.00 70.00 7o.OO 7o.OO 70.00 
0.00 11t5.00 116.00 35.00 A.00 35.00 35.00 35.00 
0.00 Ui00.67 211t6.3'J Llt76.3) Llt76.3> :illt16.3) Llt76.3> Llt76.J» 
0.00 11t13.50 1959.16 2399.13 2399.13 2399.13 2399.13 2399.13 
0.00 6.60 6.60 6.60 6.60 6.60 6.60 6.60 
0.00 o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 
0.00 UIJ1.'11 2152.93 £1t82.90 £1t82.90 £1t82.90 £1t82.90 £1t82.'i0 
0.00 261t.ltl 261.ltl 2filt.ltl 2filt.lt1 261.ltl 193.CS ~03 
0.00 1811.68 Llt11.3'J 2"'7.31 2"'7.31 2"'7.31 2675.9'Z 2682.9'Z 

176.91 150.55 116.18 123.67 lcrl.16 Al6 0.00 0.00 
o.oo 2all.2'J 2562.51 2810.'ll 'l/M.lt7 21!27.96 2675.9'Z 2682.9'Z 
0.00 11t13.50 1959.16 2399.13 2399.13 2399.13 2399.13 2399.13 
0.00 22.50 22.50 22.50 22.50 22.50 22.50 22.50 
0.00 o.oo 0.00 o.oo 0.00 0.00 o.oo o.oo 

l.ocal. costs; marketing distribution .Eoreign, CD 
aJFM 2.0 - lllUIJ & ID. S.R.L.' llBJlll -

1 2 3 .. 5 6 7 8 

cmti.fl- Yl cashll- Y2 cash.fl- Y3 c:ashfl-" cash!l- '6 cash.fl- Y6 cashil- Y7 
0.00 ~.19 115.53 198.73 198.73 198.73 198.TJ 198.73 
o.oo 22.50 22.50 22.50 22.50 22.50 22.50 22.50 
0.00 217.~ 318.07 Jf1.27 Jf1.27 Jf1.27 D.27 :m.26 



Tabo BURMA : 9lbtable production costs~ canso:Lidated 
CDFM 2.0 - IRJIJ & aJ. S.R.L., Kn.JN) -

9 10 11 12 13 lit 15 16 17 18 

cash11- Y8 cash11- Y9 cash11-Y10 cash11-Y11 cash11-Y12 casMl-Y13 cash11-n1t cash11-Y15 Not used NDt used 
2273.ltO 2273.ltO 2273.11() 2273.l!O 2273.ltO 2273.ltO 2273.ltO 2273.ltO 0.00 0.00 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

52.00 52.00 52.00 52.00 52.00 52.00 52.00 52.00 o.ro o.oo 
15.90 15.90 15.90 15.90 15.90 15.90 15.90 15.90 0.00 0.00 
3).00 3).00 3).00 3).00 3).00 3).00 3).00 :J).00 0.00 0.00 
70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 0.00 o.oo 
$.00 $.00 $.00 $.00 $.00 $.00 $.00 $.00 0.00 0.00 

:il't76.:J) :il't7 6. :J) Zlt76.:J) Zlt76.:J) 2t76.:ll 2t76.:J) 2t76.:J) :il't76.00 0.00 0.00 
2399.13 2399.13 2399.13 2399.13 2399.13 2399.13 2399.13 2399.13 0.00 0.00 

6.60 6.60 6.60 6.60 6.60 6.60 6.60 6.60 0.00 o.oo 
0.00 0.00 o.w o.oo 0.00 0.00 0.00 0.00 o.oo 0.00 

Zltll2.90 Z't82.90 Zltll2.90 Zltlll.90 Zltll2.90 LllB'Z.90 2.'182.90 2'182.90 o.oo 0.00 
moa 200.03 200.03 200.~ 199.9'3 159.31 107.98 57.~ 0.00 0.00 

2682.9'2 2682.9'2 26112.9'2 2682.9'2 2682.82 '21#2.21 2590.88 25lt0.lh o.oo 0.00 
o.oo o.oo o.oo 0.00 0.00 0.00 o.oo o.oo 0.00 0.00 

2682.9'2 2682.9'2 26112.9'2 2682.9'2 2682.82 '21#2.21 2590.88 25lt0.9t 0.00 0.00 
2399.13 2399.13 2399.13 2399.13 2399.13 2399.13 2399.13 2399.13 0.00 0.00 

2'Z.50 2'Z.50 2'Z.50 2'2.50 2'2.50 2'Z.50 2'Z.50 2'Z.50 o.oo o.oo 
0.00 o.oo 0.00 0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 

Tabo BURMA: 9.Jbtable :Loca:L costs; marketing distribution £oreign, CD 
aJFM 2.0 - IRJIJ & m. S.R.L., IUUKl -

9 10 11 12 13 lit 15 16 11 18 

cash11- Y8 cashf 1- Y9 cashfl-YlO Cll!ihfl-Yll Cll!ihfl-Y12 cd!El-Yl3 cmh.fl-Yllt Cll!ihfl-YlS Not used lat used 
198.73 198.73 l'iB.73 198.13 198.13 198.73 19&.73 198.73 0.00 0.00 
22.50 22.50 22.50. 22.50 22.50 22.50 22.50 22.50 0.00 0.00 
l!i.~ l!i.26 l!i.26 l!i.26 l!i.26 311.2'l 311.11 311.05 C.00 0.00 
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TalD BlRMA : ~ 

Col 

l 56 A, salls pa. ••••••• 
l 51 -mt of tax. •••••• 
l 58 -mt dir.c •••••••• 
l 59 B, salls pa. ••••••• 
l llJ -mt of tax. •••••• 
l 61 -net dir.c. ••••••• 
L 62 c, sales pa. ••••••• 
l 63 -mt of tax ••••••• 
l llt -mt dir.c •••••••• 
l ID D,sales pa. ••••••• 
l 66 -mt of tax. •••••• 
l 61 -net dir.c. ••••••• 
l 68 E, sales pa. ••••••• 
L 69 -mt of tax ••••••• 
L 10 -mt dir.c •••••••• 
l 71 F,sales pa. ••••••• 
L '12 -mt of tax ••••••• 
l 73 -net dir.c. ••••••• 
L 7lt tDtal sales. •••••• 

saies 

1 

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 
o.oo 
0.00 
0.00 
0.00 
0.00 

<= producticn J•rograft.rna> .foreign 
·-- IDFM 2.0 - IRJIJ & m. S.R.L., rtIUIO -

2 3 .. 5 6 7 8 

cash!l-n CD!ih.fl- Y2 cashU-Y'J cashfl- Ylt cashfl- Y5 cashU-Y6 cashU- Y7 
0.00 0.00 0.00 0.00 0.00 0.00 0.1)0 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
0.00 0.00 0.00 o.oo 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.oo 0.00 0.00 o.oo 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.oo 0.00 0.00 0.00 0.00 0.00 o.oo 
0.00 0.00 0.00 o.oo 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 0.00 o.oo 0.00 
o.oo 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 o.oo 0.00 0.00 
0.00 0.00 0.00 0.00 o.oo 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 o.oo o.oo 
0.00 0.00 o.oo 0.00 0.00 0.00 0.00 



Tabo BLRt'Vt : Qibtable sa.l.es 

9 10 11 

cashfl- YB cashfl- Y9 cashfl-YlO 
0.00 0.00 0.00 
o.oo 9.00 0.00 
0.00 0.00 0.00 
C.00 0.00 0.00 
0.00 0.00 o.oo 
o.oo 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 o.oo 
o.oo 0.00 0.00 
0.00 o.oo 0.00 
o.oo 0.00 0.00 
0.00 0.00 0.00 
o.oo o.oo o.oo 
0.00 o.oo 0.00 
o.oo 0.00 0.00 
C.00 0.00 0.00 
0.00 o.oo 0.00 
0.00 0.00 0.00 

<= producticn programme> £oreign 
cm=M 2.0 - BlllXJ & al. S.R.L., ttIUNI -

12 13 lit 15 16 17 18 

cashfl-Yll cashfl-Y12 cashfl-Y13 cashfl-Yllt cashH-Y15 tot used tot used 
0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
o.oo 0.00 0.00 o.oo 0.00 0.00 0.00 
o.oo 0.00 o.oo 0.00 0.00 0.00 0.00 
o.oo o.oo o.oo o.oo 0.00 o.oo 0.00 
0.00 0.00 o.oo o.oo o.oo 0.00 0.00 
0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 
0.00 o.oo 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 o.oo 0.00 
0.00 0.00 t).00 o.oo 0.00 0.00 0.00 
0.00 o.w o.oo 0.00 0.00 0.00 (i.00 
0.00 0.00 0.00 0.00 0.00 0.00 o.oo 
o.oo 0.00 0.00 0.00 0.00 o.oo o.oo 
o.oo o.oo 0.00 0.00 0.00 0.00 o.oo 
0.00 0.00 o.oo 0.00 0.00 o.oo 0.00 
0.00 o.oo o.oo 0.00 0.00 0.00 o.oo 
0.00 o.oo 0.00 o.oo o.oo 0.00 0.00 
o.oo o.oo o.oo 0.00 o~ ...... 0.00 o.oo 
0.00 0.00 o.oo 0.00 0.00 0.00 o.oo 
0.00 0.00 o.oo o.oo 0.00 0.00 0.00 
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I, ~f 4 ~ 
TtlD Bl.Rl"IA : ~II saJ.115 ( = praductiexl pragra1 •• > l.aca2. 

CDFIR 2.0 - M.111 & m. S.LL, lllUlll -
tnl 1 2- ... 

~ .. 5 6 1 • 
cmhll- YI. cmhll- Y2 cmhll- Y3 cmhll- ,.. Cll!lbfl- g cmhll- " Cll!lbfl- .,, 

l 71A,!8lls111-••••••• O.GO 112.21 U79.GO 15115.• 15115.• 15115.• 15115.8) J!iE.8) 
L 71-lllt:af -.. •••••• O.GO 112.21 U79.00 15115.• 15115.• 15115.• 15115.m l!ill5.m 
L '19 -111t: dir.c. ••••••• O.GO 112.21 U79.GO 15115.m 15115.IO 15115.• 15115.• 15115.IO 
L mB,911111111-••••••• O.GO M.25 '51.15 1&.50 l&.50 1&.50 l&.50 l&.50 
Lm-111t:o1-. •••••• O.GO M25 IJSl.15 l&.50 l&.50 1&.50 1&.50 1&.50 
L 12 -111t: dir.c. ••••••• O.GO M25 '51.15 l&.50 l&.50 1&.50 1Cl51.50 149.50 
L llC,!8lls Ill-••••••• O.GO lt12.50 W.50 615.GO 615.GO 615.GO 615.GO 615.CO 
L 91-lllt:af -.. •••••• O.GO "12.50 1111.50 615.00 615.GO 615.GO 615.CIO 615.GO 
L Ii -111t: dir.c. ••••••• O.GO lt12.50 1111.50 615.GO 615.GO 615.GO 615.GO 615.GO 
L aD,111& 1111-••••••• O.GO 67.SO 'JO.GO 112.50 U2.50 U2.50 ll2.50 112.50 
Lll-mtaf-. •••••• O.GO 67.50 'JO.GO U2.50 U2.50 U2.SO UZ.50 U2.50 
l ...... c. ••••••• O.GO 67.SO 'JO.GO 112.50 UZ.50 U2.SO U2.SO 112.50 
L ilE,11115 .......... O.GO .... la.GO 1\1.60 N.60 1\1.60 1"1.60 N.60 
L IJO-lllt:af -. •••••• O.GO IJLGO la.GO N.60 N.60 lltL60 N.60 lld.60 
L 91-lllt: dir.c. ••••••• O.GO W..GO la.GO N.60 N.60 Ptl.M» N.60 lltl.M» 
L 9'l F,mlll Pl-••••••• O.CIO O.GO O.GO O.GO O.GO O.OD O.GO O.GO 
L 9.l 11t. of tmr. •••••• O.OD 0.00 O.GO O.GO O.GO 0.00 O.GO 0.00 
L 9t "'lllt llir.c. ••••••• 0.00 0.00 0.00 0.00 0.00 0.00 O.CIO 0.00 
L 95 tabll 11115. •••••• 0.00 Zl ... "5 2'11.25 3512."9 3572."9 3512."9 3512."9 3572."9 
L '16 "'lllt of -.. •••••• 0.00 21 ... "5 2'11.25 3512."9 3572."9 3!i12.llO &2.llO 3512.llO 
L fl ""lllt. dir.c. ••••••• 0.00 21 ... "5 2N.25 3512.llO 3512."9 3!i12.llD &2."9 3512."9 

TalD BlRl"IA : QiNnhlit saJ.m& < = praducttml program•• > cansol.idatlld 
--------------------CDFIR 2.0 - M.1111 m. S.LL, lllUllJ-
ral 1 2 3 .. 5 6 1 • 

L '9 tDlal Sil& •••••• 
L 99 -lllt: of tmr. •••••• 
L 1CIO -111t: dir.c. ••••••• 
LIOltm ........... . 
L Ja2 tmr Cllll. • • • • • •• • • 
L lGEI lalaw, ffl. •••••• 
L JOit lalaw, lac ••••••• 
L MIS lalaw,ans. •••••• 

cmhll- YI. Clllhfl- Y2 Clllllfl- Y3 Clllllfl- " ClllllD.- g ClllllD.- Y6 Clllllfl- .,, 
0.00 21 ... 16 2N.2i 3512.llO 3!i12.llO 3!i12."9 3572.llD 3!i12.li0 
0.00 21 ... "5 2'11.25 3572.liO &2.llO 3572.liO &2.llO &2.llD 
0.00 21 ... 16 2N.25 3572.llO 3572.liO 3572.liO 3572."9 3572.liO 
0.00 0.00 0.00 0.00 0.00 O.GO O.CIO 0.00 
0.00 0.00 O.GO 0.00 O.CIO 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 O.CIO 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 O.GO 0.00 0.00 0.00 0.00 0.00 0.00 

• 



,,~~ /z I 
I 

·,a1m BURl1A : &Mmlit saies < = production prDgr'Cllllml! > l.acal. 
IDFM 2.0 - M.111 I m. S.LL.., lllUlll - I ' 10 11 12 l3 1 .. JS 16 17 15 

mshD.- 11 mshD.- " mshD.-no mshfl-nt mhll-Y12 mshll-Yl3 amn-n.. amn-ns llbtused lbt. used 
J5115.ID l!ill&..ID JSllS.ID l!ill5.ID JSllS.ID ... ... lSIS.ID 0.00 0.00 I 15115.ID 15115.ID 151&.ID 15115.ID 151&.ID 151&.ID ISE..ID 15116.IO 0.00 0.00 
l!illS.ID l!ill5.IO 151&.IO l!ill5.IO l!ill5.IO .15115.IO l!ill5.IO l!ill5.IO 0.00 0.00 
l&.50 l&.50 1Cli7.50 1&.50 lClil.50 1&.50 1Cli7.50 1Cli7.50 0.00 0.00 I 1&.50 1Cli7.50 1&.50 15.50 le&".50 !5.50 1&.50 15.50 0.00 0.00 
l&.50 l.C!i7.50 14&1.50 14&7.50 &.so 15.50 &.50 15.50 • 0.00 0.00 
615.00 615.00 615.00 615.00 615.00 615.00 615.00 615.00 0.00 0.00 
615.00 615.00 615.00 615.00 ~00 615.00 615.00 615.QO 0.00 0.00 I 615.00 615.00 615.00 615.00 615.00 615.00 615.00 615.00 0.00 . 0._00 
112.50 112.50 112.50 112.50 112.50 112.50 112.50 112.50 0.00 0.00 
112.50 112.50 ll2.50 112.50 112.50 112.50 112.50 112.50 0.00 0.00 I 112.50 112.50 112.50 112.50 112.50 112.50 112.50 112.50 0.00 0.00 
lid.Mt N..O lid.Mt N..O lld..O lld.M» lld..O lid.to 0.00 0.00 
NM N..O lid.Mt lid.to lid.to lid.ti lid.to lid.to 0.00 0.00 

I lid.ti lid.ti lid.to lid.ti N.M» lid.ti lld.M» .lid.to 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
O.CIO 0.00 0.00 0.00 .. _. 0.00 0.00 0.00 0.00 0.00 I 3512.llO 3512."8 3512.llO 31572.llO 31572."8 3512.llO 31572."8 3512.llO 0.00 0.00 

3512.llO 572."8 S72.llO 31572."8 572.llO 572."8 &2.llO 3512.llO o.oc 0.00 
31572.llO 31572.llO 3512.llO 31572.llO 572.llO 31572.llO 31572.llO 31572.llllO 0.00 0.00 

I TalD BURl'IA : 9Mmbllt saJ.115 < = prcxtuctian pragra-> c01so1ida'bld 
CDFM 2.0 - M.111 I m. S.LL., lllUllJ -

' 10 u 12 l3 1 .. 15 l6 17 Ji I 
Clllhfl- ,. Clllhfl- Y9 Clllh0.-'10 ClllhO.-ftl Clllhfl-Yl2 Clllhfl-Yl3 Clllhfl-ft.. Clllhfl-n5 M ... Mu.a 

31572.llO 3512.llO 3512.liO 31572.llO 31572.llO . 31572.llO 31572.llO 3512.llO 0.00 0.00 

I 3512.liO 572.llO 3512.liO 31572.llO 572.llO 572.liO 572.llO 3512.liO 0.00 0.00 
3512.llO 3572.llO 3512.liO 3572.llO 3572.llO 31572.llO 3572.llO 3512.llO 0.00 0.00 

0.00 0.00 O.CIO 0.00 0.00 0.00 0.00 O.CK> 0.00 0.00 
0.00 0.00 O.CIO 0.00 0.00 0.00 0.00 O.CIO 0.00 0.00 I 0.00 0.00 O.CIO O.CIO 0.00 0.80 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
I 
I 
I 
I 
I 
I 



I 
I 

- . 

I 
TllD Blfil1A : !Wibltle £inane• - initia1 in...,..~t = .foreign 

CDFlt 2.0 - M.111 I m. S.LL., lllUllJ -
Qal 1 2 3 It s 6 ., • 

I bltDl .... tDtlll PA ... Pl ... P2 ... P3 611115"' 
L Zlfllll.0. •·••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L a....,, paid. •••••• 0.00 0.0!) 0.00 0.00 o.~ 0.00 0.00 0.00 

I 
L 25 .... itCi11. •••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L a Jan A paid. •••••• 18.90 &Lil 0.00 0.00 500.00 600.00 111.'JO 0.00 
L 11 Jan I paid. •••••• 0.00 0.00 0.00 0.00 0.00 0.00 O.CIC 0.00 
L 3laltCpaid. •••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I L 29 tDtlll lllln. ••••••• Jllt.IJO a&.ll 0.00 0.00 500.00 6C».OO 111.90 0.00 
L _, dlbt A. ••••••••••• 0.00 0.00 0.00 0.00 500.00 WIQ.00 dll.90 llll.90 
L 31 CllDt a. ••••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
L 32 dlllt c. ........... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L 31 tDtal dlbt. ••••••• ;;.oo 0.00 0.00 0..00 500.00 WIQ.00 dll.90 l&.90 
L It dllll:/fundlZ,. •••••• 0.00 0.00 0.00 0.00 100.00 100.00 IC».00 UI0.00 

I ... Bl.Rl1A : 9MnhJlt £inane:• initia1 in~"=-"t = .1aca1 
-·- IDFllt 2.0 - M.111 I m. S.LL., lllUllJ -

Qal 1 2 3 ... 5 6 7 I 

I tDtal .... tDtal NI. lacal+larg tabll NI. inlsPl inllP2 inlsP3 ... ,.. 
L 35 •0 PlilL••••••• a.m.10 2S'Jl.51 O.f'.IO 0.00 J31o.OO li00.00 lt00.00 '900.10 
L 3rt ..,_p PlilL••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I L '119!lsilli& ........ 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L 31 lan A paid. •••••• 0.00 0.00 at.90 &Lil 0.00 0.00 0.00 0.00 
L 'II Jan I paid. •••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 
L llO Ian C paid. •••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L "1 tabl1 lml. • • • • ••• a.m.10 2S'Jl.51 JB.90 &Lil J3IO.OO li00.00 lt00.00 '900.10 
L 11112 Mt. A. ••••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L 111 Ml L •••.••••••• 0.00 0.00 0.00 'l.00 0.00 0.00 0.00 0.00 

I L ¥t dlllt C. ••••••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L 1115 tabl1 dlbt. ••••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
L 116 dlllt!illdsl-·••••• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.oo 

I TllD BlRl'IA : Mblb1e .f inanc• initial. :i.nv.s~t = canma.12.datmd 
CDfM 2.0 - M.111 I m. S.LL., lllUllJ -

Cal 1 2 3 .. 5 6 7 I 

I taml .... taml NI. bdlPl UllllP2 in11P3 ...,.. 
L 'ii u "'1ty •••••••• 3!00.10 2S'Jl.51 0.00 0.00 J3I0.00 ltG0.00 lt00.00 i.oo.10 

I 
L .. _ lml a ....... JB.90 m.11 JB.90 m.11 S00.00 600.00 781.90 o.oo 
L "9 tDta1 6nll. •••••• -.oo 0.00 18.90 0.00 .1100.00 lOOG.00 1J81.90 ..00.10 
•. 50 dttJbtl Ulllll-•••••• O.ctO 0.00 0.00 0.00 29.ltl lt0.11t ...... "3.95 
L51~! ••••••• 176.91 0.00 0.00 0.00 10.00 32.00 59.Bt 75.28 

I L 52 intlrllt 1. •••••• 0.00 0.00 0.00 0.00 0.00 o.oo 0.00 0.00 
L 53 intlrllt c ••••••• 176.91 0.00 0.00 0.00 10.00 32.00 59.Bt 75.28 

I 
I 
I 
I 



I 
I 

Ta BURl'1A : ~R £inance initial. inVRStnmnt = &:reign 
CDAll 2.0 - Riii & m. S.LL., llD.MI - I 9 10 11 12 13 lit l5 16 11 11 

fllldsPS fllllsP6 .... ,, ...... lbtUlllll lbtad lbt ... tiasal ti..S lbtU581 

I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.CIO 0.00 
O.CIO 0.00 O.CIO 0.00 O.CIO 0.00 O.CIO 0.00 O.CIO O.CIO 
0.00 0.00 0.00 0.00 0.00 0.00 0..00 0.00 O.CIO O.CIO I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.CIO 
O.CIO O.CIO 0.00 0.00 0.00 0.00 O.Oli O.CIO O.CIO O.CIO 
O.CIO O.CIO O.CIO O.CIO 0.00 0.00 O.CIO O.CIO O.CIO 0.00 

I O..CIO O.CIO O.CIO O.CIO O..CIO 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 O.CIO 0.00 O.CIO 0.00 0.00 0.00 0.00 O.CIO 
O.CIO O.CIO O.CIO 0.00 0.00 0.00 O.CIO 0.00 0..00 O.CIO 
0.00 0.00 O.CIO 0.00 0.00 0.00 O.CIO 0.00 O.CIO 0.00 I O..CIO 0.00 0.00 O.CIO O.CIO 0.00 0.00 0.00 0.00 0.00 

TalD BURl'1A : MAmle £inance - initial. inves1:nmnt = 1cx:al. I CDAll 2.0 - ..... & m. S.LL., ..., -
9 10 11 12 13 lit JS 16 11 11 

finis PS finis P6 flllls,, ...... ti-.1 ti Ulllll tiasal tiUlllll ll:Jt .... llltUlllll I 0.00 O.CIO 0.00 0.00 0.00 O.CIO 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 G.00 O.GO 0.00 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0..00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.Cl' 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 O.CIO O.CIO 0.00 0.00 0.00 0.00 O.CIO 0.00 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I O.CIO O.CIO O.CIO O.CIO 0.00 0.00 0.00 0.00 O.CIO 0.00 
0.00 0.00 0.00 0.00 ·0.00 O.CIO o.oo 0.00 0.00 o.oo -

TalD BLRt'IA : 9lbblb1e finance - initial. inV11Stamnt = canso1:Ldatmd I CDAll 2.0 - RID & aL S.R.L, IDUllJ -
9 10 11 12 13, ·11t l5 16 17 11 

inls PS .... P6 finis,, finis P8 llltuml M Ullll llltuml Mum M• NDt.- I 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o.or 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 O.CIO 0.00 0.00 0.00 0.00 o.co I 0.00 o.oo o.oo 0.00 t.00 0.00 0.00 0.00 o.co 0.00 

I 
I 
I 
I 
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Tmt BlRl"IA : W Ph .Ew'Kls during prciductian, JGr.ign 
----------------------2.0---1 m.. 5.Ll., llllJID -
Qll 1 2 3 It 5 6 7 I 

far Ddml aan- n Clllbf1- '2 caa- a m1111- "' Clllafl- 15 m1a11- " mMl- .,, 
Llli .... Opmill. ••••••• 
L ...... pmid. ••••••• 
L Jl1 :.:.U rwt. •••••• 
L • lll'Clfit 41ist. •••••• 
L lit lalll.cJlar.. • ••••. 
L ltD ... cDal. •••••• 
L 191 JmC,cOw. •••••• 
L lt'l Mt A. ••••••••••• 
L lt3 Mt L ••••••••••• 
L 1't Mt C. ••••••••••• 
l 1'15 ' --. •••••••• 
LS..t..a.. •••••••• 
L 1!11 tml 1-. ••••••• 
LUls. .... 1111*. •••••• 
Ll'lttml ........ . 

'* BlRl"IA : IMl?al• 

Qll 

L2DD•D..mL ••••••• 
La .. ..-. ••••••• 
L 2llR lldlla l'lt. •••••• 
L 38 ptalit llist. •••••• 
L 2lllllt ~dlal. •••••• 
L 31 lmll,dlar. •••••• 
L 21116 JmnC,dlal. •••••• 
L '111 Mt A. ••••••••••• 
L 211 dlbt L ••••••••••• 
L2D9MtC. ••••••••••• 
l 2IO lllllidi& ........ 
L 211 lllt ....a.. •••••••• 
L 212 tDlal laan. ••••••• 
L 213 s.m.,ln!L •••••• 
L 21lt tDlal flnll. •••••• 

Ta!D BlRl'IA : a.wd• 

Col 

L 215 "'1ly lllilf. •••••• 
L 216 lllt Dtll. ........ 
L 217 lCllg tlnl. •••••••• 
L 211mt11111. ••••••• 
L 219 tDbll flnll. ...... 
L 23) loan npar ........ 

t.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 ... ... 0.00 ... 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 ... ... 
0.00 0.00 ... 0.00 0.00 0.00 ... 0.00 ... ... --· --· --· --· --· --· ... 0.00 ... ... 0..00 ... 0.00 0.00 
0.00 ... O.Gli 0.00 0.00 ... 0.00 ... 

-.. -.. 1613.06 Dllt.2?. 1815.37 aSJ 511.111 -... 
... ... .... ... 0.00 ... 0.00 0.00 
t.00 ... ... ... t.00 ... ... 0.00 
... ... ... ... t.00 t.00 ... 0.00 
0..00 ... ... ... LOO t.00 ... 0.00 

-.. -... 1613.• JM.a .s..• aSJ 511.• 2111.a 
t.• 3.17 L~ O.E 0.00 0..00 t.00 0.00 

... 3.8' ...,...... ...,_., --· --· --· --· 

~ during prcxluctian, 1ac:al. 
mFM 2.0- KID I ID.. S.LL, lllLMI -

1 2 3 .. 5 6 7 I 
_, 

far Gdml can- n: ~ rz mMl- a C11111B- "' Clllldl-15 Clllhll- " C1111a- .,, ... .... : ... ... t.OG t.00 0.00 0.00 
0.00 ... ... ... 0.00 ... ... 0.00 
0.00 31Q.62 &15 ~~- •. ,. ta.• lGlr.50 lGlt.50 
0.00 0.00 ... 0..0) O.CIO 0.00 0.00 0.00 
0.00 ... ... 0.0> 0.00 0.00 0.00 0.00 
O.CIO ... 0.00 ... 0.00 0.00 0.0() 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 ... '-00 
0.00 ... 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 ... ... 0.00 0.00 ... 0.00 0.00 
0.00 ... ... 0.00 0.00 O.GO 0.00 0.00 
O.GO 0.00 ... ... O.CIO ... 0.00 0.00 

M.IO 3IQ.62 '50.15 915.G ..,. IOOLIS IOl9.50 IOl9.SO 
0.00 ... 0.00 ... O.CIO 0.00 o.oc 0.00 
0.00 ... .,. 0.19 0.116 0.00 0.00 ... 0.00 

M.10 3'1.61 .... -.a ..,. IOOl.15 ..50 lOlt.!iO 

.fund• during praductian, canso1;1.da1:8d 
mFM 2.0 - RllJ I ID.. S.LL., lllUIG -

1 2 3 .. 5 6 7 • 
1ar r.aJcul amn- n a111111- Y2 a111111- Y3 Clllhil- " Cllllh.fl- 15 Clllll.fl- Y6 m11111- .,, 

M.10 0.00 ... ... 0.00 O.CIO t.• 0.00 
M.JO 3'0.62 '50.15 965.13 •. ,. IGCll.li m.so IOl9.50 
Jlll.90 0.00 ...... --· .... .. ...... __ .,. __ .. 

0.00 7.91 2.19 L• 0.00 0.00 0.00 0.00 -.oo •Sit m.so 69L29 71L50 1ll0.01 B66 B66 
"'2.00 0.00 ... .... .... .. .. ... .. .. 



I 
I 

-
llllD BlRl'IA : Sllbl I lit .funds dur.:i.ng prcxlucti.an, Earei.SP" 

IDFM 2.0 - M.111 & CD. S.LL, llllMI - I ' 10 11 l2 13 lit l5 J6 17 JI 

mbfl- VI mhfl- Y9 Clllhfl-'10 msbO.-Yll mshfl-'12 Cll5hll-Yl3 Clllhll-Yllt cmbfl-YJS far Olkul far Olkul I O.OD O.GO O.OD 0.00 0.00 0.00 0.00 O.OD O.GO O.OD 
o.eo 0.00 0.00 0.00 0.00 0.00 O.CIO 0.00 0.00 0.00 
0.00 0.00 O.GO 0.00 0.00 0.00 O.CIO O.GO O.GO 0.00 
0.00 0.00 O.Oil O.CIO O.GO 0.00 0.00 0.00 O.CIO O.CIO I __ .. 

0.00 O.GO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 O.CIO 0.00 0.00 0.00 0.00 O.CIO O.GO O.GO O.CIO 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.OD O.OD I -0.00 -0.00 --0..00 -0.GO -0.00 --0..00 -0.00 -0.00 0.00 ... 
0.00 0.00 0.00 O.GO 0.00 0.00 0.00 0.00 O.GO O.OD 
0.00 O.GD O.GO 0.00 0.00 0.00 - O.GO 0.00 O.GO 0.00 
0.00 0.00 0.00 0.00 O.GO 0.00 0.GO 0.00 O.CIO 0.00 I LOO 0.00 0.00 0.00 0.00 O.OD 0.00 0.00 O.GO 0.00 

-G.00 -0.00 -t..00 -0.00 -t..00 -0.00 -0.GO -0.GO O.GO O.GO .... ... 0.00 0.00 0.00 O.OD O.GO 0.00 0.00 0.00 I --. .. 0.00 0.00 0.00 0.00 O.OD 0.00 0.00 0.00 0.00 

, ... BlJRl'IA : ....... &alds dur.:i.ng prcxluc:ti.an, 1ac:al. 

I IDFM 2.0 - M.111 & CD. S.LL, llllMI -
9 10 11 l2 13 lit l5 J6 17 JI 

mhll- • mhll- ,; man--no Clllhfl-Yll mhll-112 alllalHl3 ClllblH1't mhll-YJS far Qdcul far Qdad I 0.00 0.00 0.00 0.00 0.00 O.OD 0.00 O.GO 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

148t.50 18.50 18.50 Jmll.50 18.50 18.50 1e.50 lGl'l.50 0.00 'IW.51 

I O.GO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 o.• 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 uo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 O.C» 0.00 0.00 0.00 0.00 O.GO 0.00 0.00 0.00 I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.CIO 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.GO 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
... so ... 50 m.so m.so m.50 ... so ... so m.50 0.00 0.00 

0.GO O.GO 0.00 0.00 0.00 0.00 0.00 0.00 O.CIO 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 I 1e.so lGl'l.SO m.so lGl'l.50 m.50 lGlf.SO lGlf.50 m.so O.CIO O.CIO 

Tm BlJU1A : Mblble .fund• dur.:i.ng praductian, cant1a1i.da1:8d 

I CDRI 2.0 - M.111 & CD. S.R.L, tllUllJ -

' 10 11 J2 13 1 .. JS J6 17 18 

CllMl- • r.mhfl- " Cllllll-YIO cmhil-Yll CllMl-112 Clllhfl-Yl3 Clllhfl-Yllt Cllhfl-YJS ... Qdcu1 ... talcu1 I 0.00 O.CIO 0.00 0.00 0.00 0.03 O.CIO 0.00 0.00 0.00 
m.so ... so m.iO m.50 m.so lGlf.SO ... so m.so O.CIO O.CIO ...... O.CIO 0.00 o.eo 0.00 ?.00 0.00 0.00 0.00 0.00 

I O.CIO ~· 0.00 O.CIO 0.00 O.CIO 0.CIO O.CIO O.CIO O.CIO 
&66 m.so lOl'l.SO lOl'l.50 lOl'l.SO !Glr.50 SOIW.50 •• 50 O.CIO O.CJO ... O.CIO O.CIO 0.00 O.GO 0.00 0.00 O.OG O.CIO 0.00 

I 
I 
I 
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TtlD BUU1A : 9tMr+W funds income, cGsta£1aws, cansa.1.idat:ed 
--------------------~ 2.0 -am I CD. S.R.L, lllUlll -
fDl 1 2 3 1t s ' 1 a 

L m gna pmliL ••••• 
L 2"12 fmli9'I inc. •••••• 
L m a1lllalta. ••••••• 
La ...... -. •••..• 
l225 ~ -. ••••••• 
L Zli mt U.:.... •••• .; •• 
L "l'L1 . br/lliwidlnd. • • • • • • 
L a lllt 6Wllnt. ••••• 
L229m. ~ •••••• 
L D'I ind intlnst. •••• 
LB a:-tiut, ........... . 
L 2R CF-ill, ........... . 
l m 111t IF,-. •••••• 
LDlm. ..t-a .••••.• 
LZfi .... .VJJ& ••••• 
L&lalmlls Z. •••••• 
L 'Bl lalinet z_ ••••• 
L 7JI mt ~ llEI. •• 
La fllV, a ........ . 
L M lllllF l&2L ••••• 
L N tDtlll 11,aut. ...... 
L JQ tabll CF, in. ••••• 
L N tDtlll lllUJ ••••••• 
LMm. ..a ...•...• 
L M dlpr. alllll. •••••• 
LMt-zilwr ...... . 
L "N tm ............. . 
L M m. inlllsta. ••••• 

cBm. ell ms:.n- n mshll- Y2 cmlall- Y3 cmlall- 111 Clllbll- 15 CIRbll- Y6 casbll- YI 
0.00 1&22 3115.1\ 101."1 122.93 JlllLl&lt ...... • ... 
o.oo -11'11L 90 --..... -2529.n -ae.a -Nft..69 -1.111 .66 -a.7.66 
0.00 ,00 0.00 0.00 0.00 0.00 0.00 0.00 
o.oo ia.22 3115.111 101.ira m. 93 M.1&11 a.. ., ... 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 1&22 3115.llt 101."1 122.93 Nt.l&lt ...... • ... 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 1&22 511.'6 1213.31 1&.32 a&76 :fi17.Z'J "'66.71 
0.00 276.71 D.69 16.1'1.11 '167.17 3112.91 ltl19.lltlt 506L9l 

&LOO 1""10 l'Bl.12 2591.15 lllR.90 11112.IJO 2511.IJO lllR.IJO 
O.GO ZN.115 2NL25 3!i12.'IO 3!i12.'IO 3!i12.'IO 3512.'IO 3512.llO 

-BLtl' &• &."1 WS.25 . lGlt.50 lGlt.SO !QIASO 19.50 
-3Slt.GO -Ni.'5 -m3.7l -f/91. '1 -M."1 311.CIB 1"5.S\ 2525.0t 

O.GO acR.19 2L 9t i8&115 21.00 0.00 0.00 0.00 
o.ao 1.11 7LJ6 21.• aso aso 29.52 •.so 
o.ao 3.19 is.• aor 25.19 25.19 31.76 25.51 
o.oo 12L7l -.111 101.ira m. en 11111.1&11 -... • ... 
0.00 302.U 7L115 0.00 0.00 0.00 0.00 0.00 
0.00 3.• a.It! 58Z.1't 71LSO M.01 785.66 B.66 

3151.91 21"'9.'5 ml.St 291.66 3&3.IJO 21B'L39 21116.llt Z151.1't 
-.oo 21'11.115 2'11.25 $12.llO 3512.llO :m.~ 3512.llO :M.llO 
5211.or 3.m a.1t1 S12.11t 7lLSO N».01 785.66 Gl.66 
•• 527.19 767.. 1350.0t a6LS\ 21111.S\ $9t.3» ltltllt.86 

0.00 aa..1t1 aa..ltl aa..ltl aa..ltl aa..1t1 193.CB 3IO.CB 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

&LOO 3967.12 "109.12 "1Zi.91 "1Zi.91 IQ'l'J.91 IQSl.91 "251.91 



TGllDBURl1A: ~ &Inds income, ci:ash*1aws, ccnso1idat:ed 

I 
I 

mFIR 2.0 - Ill.Ill & m. S.LL., lllUllt - I 
9 ~ 11 a B " 5 U U U 

.... .... 139.118 mt... 8.SB 9'A19 'Jll..52 lCBl.56 
-a.7.66 -Dt1.66 -a.7.66 -1'.N.66 -a.1.56 -m>.CJB -mt.77 -TRl.19 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
e.111 ..... e.111 .,_.. •.sa mt' CJ81.52 1031.56 

0.00 0.00 0.00 0.00 ~00 0.00 0.00 0.00 
.... .... .... .... 8.51 9'A19 CJ81.52 1031.56 

0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

S'li6.19 QllS.66 7&.llt Dt.62 191 ... 19 llJ9&lt.39 lE.91 11157."7 
5'51.liO llN.81 . 1TIJ.S lfaa.IB 9516.ltO lOM.59 11"31..U 111159.67 

M'l. 90 M'l.90 N2. '° 2511. '° N2. '° N2. '° 211112.'IO M2. '° 
$12.liO &2.ltO &2.ltO &2.ltO :512.ltO $12.liO $12.liO :512.liO 
D'l.50 lClll'l.50 10l9.50 lCSt.50 1CB9.50 10l9.50 lOl'l.50 lOl'l.50 
.... 91 ltlOt.Ot 51'13.5'1 6111.Glt 1937.91 CJUll.C.. SOW..91 WD6.C.. 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-.so .. 50 .. 50 29.52 3L50 3).50 3L~ 3L!') 
&SI &SI &SI ~56 &• &~ ~- ~~ 

B.111 B... B.111 119.111 •.st 9'A19 CJ81.52 1031.56 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

866 1089.50 10l9.50 lCSt.50 IOl9.50 IOl9.50 IOl9.50 IOl9.50 
2151. 1lt M2. '° 211112.'IO 2511. '10 N2.90 211112.'10 211112.'10 N2.'IO 
$12.liO $12.liO $12.liO &2.liO $12.ltO &2.liO $12.liO :m.rio 
866 lGBt.50 lGM.50 lC&lt.50 1Gll9.50 lOl'l.50 1089.50 lCll9.50 

S&.52 6325.CR 1't11t.52 Ht.CR 9558.52 !OIM.CR 11737.52 12827.CR 
200.CB D.CB D.CB D.CB 199.'3 159.31 101.IJI 57.9t 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

..aw 18.W "251.W ..aw ..m.w 'iBJ.W "291W ..m.w 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1"3).S\ 
126.16.SI 

o.~ 
0.00 
0.00 
0.00 
0.00 

1"3).91 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.&r CClkul 
0.00 
:l.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.CIO 
0.00 
O.CIO 
0.00 
0.00 
O.CIO 
O.CIO 
0.00 
O.CIO 
O.CX'J 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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~~ct 
COMSUL.""6 ENGlls&llS 

ANNEXES 
COST OF PRODUCTION 
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Praduc:ti.cn CDS~ Ear 

rm .tlrial (lint) •••••••••••••• 

llllfllllllrilll (allllr) •••••••••••••• 

.tilitill ••••••••••••••••••••••••• 
l!lllllr •••••••••••••••••••••••••••• 
Jllllat •••••••••••••••••••••••••••• 
lllinllnlllcli ••••••••••••••••••••••• 
~ •..•.•.•.••...•..........•.. 
--... Is ••••••••••••••••• 

sulllDl:al -- cmts. •••••••••••• 
tlllrlDI wariabla •••••••••••••••••• 
llllinistrlltia •••••••••••••••••••• 
.nmng, diltrilutilll indinct •• 
tlllrlDI i....... •••••••••••••••••••• 

tatal .... intll'l5ts •••••••••••• 

tatal ~fll cmt ••••••••••••• 
tlllrlDI variall19 •••••••••••••••••• 
tDtal labu (of tat. pnd. cmt) • 
dlpndatiaa ...... .., praKt ••••• 

C5l 
CO Pl FAR 
2.0 UNI DO 

alfllt 2.0 - IRJD & m. s.t.L., llD.MJ -
p:raduct: ~ PJllE5, fani!JI 

Ya: 1 Ya: 2 Yar. 3 Yar. .. Ya: 5 

565.12 -· ll61.fl J.W.W J.W.fl 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
lla.17 7.'1 10.00 10.00 10.00 
L77 13.31 !LOO JI.GO JI.GO 
0.00 0.00 0.00 0.00 0.00 

519.16 a.11 Ult.fl lllt.fl Ult.fl 
519."5 an Ult.fl 1119.W 1189.fl 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

519.16 IBt.71 1119.fl Ult.fl 1119.fl 

1111.llt 9112.90 JM.16 lH.16 JM.16 
0.00 0.00 0.00 0.00 0.00 --

1111.llt 9112.90 JM.16 IH.16 JM.16 
519.16 IBt.71 Ult.fl Ult.fl Ult.fl 

0.00 0.00 o.oo o.oo 0.00 
5L19 58.19 58.19 58.19 58.19 



cg 

COMFAR 
2.0 UHIOO 

--------------------CDAR 2.0 - Ill.ID & CD. S.LL., llDJllJ -
Praducticn costs .far product: 11\'C PIPES. Jarei!J' 

IW mtlrial (first) ••••••• •• ••••• 
"" mtlrial. (ul:IB' ) •••••••••••••• 
utilitiis ••••••••••••••••••••••••• 
lllll1J •••••••••••••••••••••••••••• 
~ ........................... . 
~ ..........•.......•..•. 
................................... --..................... . 
IUbtlJIDl factmiy CllSts •••••••••••• 
t:blrlDf variable •••••••••••••••••• 
~ ..............•...•. 

tlmrlDf ~ •••••••••••••••••••• 

tDla1 plldlctim mst ••••••••••••• 
tlmrlDf variable •••••••••••••••••• 
tDla1 i...... (a! tat. prod. mst> • 
dlpnciatiaa ...... .,, ...mt ••••• 

'-'=' 
1161.91 

0.00 
0.00 
0.00 
0.00 

10.00 
ILOO 
0.00 

1189.91 
1189.97 

0.00 
0.00 
0.00 

Jl89.97 

.IMll 
0.00 

.IMll 
1189.97 

0.00 
S0.11t 

Viar: 7 

116\1'1 
0.00 
0.00 
M) 

0.00 ... 
lLCIO 
0.00 

1189.91 
1119.97 

O.CIO 
0.00 
0.00 

1189.91 

JM.11 
0.00 

!M.11 
1189.97 

0.00 
S0.11t 

var. 8 v.ar: ' Ylm:10 

U6l.~ 1161.91 1161.91 
0.00 O.GO 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

10.GO 10.00 10.00 
ILGO :ii.GO ILOO 
0.00 0.00 0.00 

1119.91 1189.97 1189.97 
1119.97 1189.97 Ul'l.91 

0.00 0.00 0.00 
0.00 0.00 0.00 
O.CIO 0.00 O.CIO 

1119.97 1189.97 1189.97 

JM.11 .IMll .IMll 
O.CIO 0.00 0.00 

IJIO.U 1310.11 !M.11 
1ll9.97 1119.97 1189.97 

O.CIO 0.00 0.00 
S0.11t SO.lit SO.lit 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
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--------------------mnt 2.0- -.JD & m. S.R.L, lllUlll -
Prc:xluc:tian costs Ear product: uN: PJPES. lcnifl 

Ya:U Ymr:J2 Ya:l3 Yar.1 .. Ymr:JS 

im: .... (lint) •••••••••••••• ll6L91 1161.91 U61.91 &w..91 U61.91 
flll --- (aim'-) •••••••••••••• 0.00 0.00 0.00 0.00 0.00 
atiliti.- ••••••••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 

......,. ········•··•······•··•······ 0.00 0.00 0.00 0.00 0.00 
Jllllmi •••••••••••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 
llll:inllnlllE9 ••••••••••••••••••••••• to.GO 10.00 10.00 to.GO to.GO 
.................................. ILGO ILOO ll.'1J ILOO ILOO 
fictmy ............................. 0.00 0.00 l.I» 0.00 0.00 ---
llllllDll1 fictmy cmts •••••••••••• il89.91 ll89.91 ll89.91 1111.91 1111.w 
tlllrlai variallla •••••••••••••••••• ll89.91 1111.91 1111.91 1111.91 1189.91 
flllillistratil •••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 
~ distrillltim indinct •• 0.GO 0.00 0.00 0.00 0.00 
tlllrlal Jlllalma •••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 

1Jll1.W 1111.'1 ll89.'1 1l89.'1 ww.w 

!MU 1M.f/ 12'A'l/ 12!6.!i U'll.15 
intlrlsts ••••••••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 

t:ata1 prllluctim cmt ••••••••••••• !Mll IM.f/ 12'A'l/ 12!6.!i 11'11.15 
tlllPIDJ. ~ •••••••••••••••••• 1119.91 1111.W WW.fl ""·" ""·" t:atal labala" (of tat. .. cmt) • 0.00 0..00 0.00 0.00 0.00 
dlpnciAtiat .... br praKt ••••• SO.lit 50.10 illf.30 26.38 L89 



Praducticn cost:s Eor 

1111 mtlriDl (first) •••••••••••••• 

1'111 .tlriDl. (ailm') •••••••••••••• 

utilitils ••••••••••••••••••••••••• 
lllll'IJI •••••••••••••••••••••••••••• 
lllbaur •••••••••••••••••••••••••••• 
llldntlnlllcli ••••••••••••••••••••••• 
111111!1 •••••••••••••••••••••••••••• 
Jactary Dllll.ads ••••••••••••••••• 

lllbl:al:al Jactary casts •••••••••••• 
thlrlaf ~ •••••••••••••••••• 
adlinistratian •••••••••••••••••••• 
.mting, distribut:ian indinct •• 
tlmlDI lllbaur •••••• -•••••••••••••• 

tDta1 .... intlrllts •••••••••••• 

mtDl praductiml cmt ••••••••••••• 
tlmflD.I variable •••••••••••••••••• 
tDtal lalalr (of tDt. pnd. cast> • 
dlpnciDtial llamt lrf pnmt ••••• 

cs 
COMFAR 
2.0 UNIOO 

CDRR 2.0 - M.1111 m. S.LL, lllUID -
product: 1r£ PJllES, lam1 

Ym: 1 Ylar: 2 Yim: 3 
Ylar: " 

Ym: 5 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
L9'l J3.62 11.D 11.D JL33 
6.00 6.00 6.00 6.00 6.00 
0.00 0.00 0.00 0.00 O.GO 
0.00 O.GO 0.00 0.00 0.00 
0.00 0.00 0.00 O.GO O.GO 

llt.9'l 19.62 111.33 111.33 111.33 
L9'l 13.62 11.33 IL33 IL33 
0.00 0.00 0.00 O.GO 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 O.GO 0.00 0.00 

11t.9'l 1•.62 111.33 111.33 111.33 

36.19 ltl.59 lt6.29 "6.29 "6.29 
0.00 O.GO 0.00 0.00 0.00 

36.19 ltl.59 lt6.29 "6.29 "6.29 
L9'l J3.62 11.33 11.33 11.33 
6.00 6.00 6.00 6.00 6.00 

21.97 21.97 21.97 21.97 21.97 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Praductian casts &2r 

!ml' ~ (first) •••••••••••••• 

1'111 .....i (allmr) •••••••••••••• 

lltilitilli ••••••••••••••••••••••••• 
llll!llr •••••••••••••••••••••••••••• 
~ ............................ 
lllililarii .......................... 
~ .•.....•...........•••...... ._..,. •................. 
lllllllllal .., cmts •••••••••••• 
tlllllaf tll'illl1a •••••••••••••••••• 
~ .•..••.•••••...•.... 
~ distrilutim indinct •• 
11111'1111 llllmur •••••••••••••••••••• 

tDbll ........ cnl illlll•ls .. 

tDbll..,.. il1taals •••••••••••• 
inlll11ts ••••••••••••••••••••••••• 

tata1 ~ cmt ••••••••••••• 
~ ~ .................. 
tDtD1 lallu (of tat. - Clllt) • 

dlpnciatim 11111'111 "' pnDEt ••••• 

a:; 
COrlFAR 
2.0 UH I DO 

praduc:t: .r.c PJftS, llal 
CDfM2.0---&m. 5.1.l., ---

Yar. 6 Tm: 1 -=· 1lllr. 9 Yar.10 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

JL3'1 JL3'1 Jl.3'1 Jl.3'1 JL3'1 
6.00 6.00 6.00 6.00 6.00 
0.00 0.00 0.00 O.GD 0.00 .... O.GD 0.00 0.00 0.00 .... 0.GD 0.00 0.00 0.00 

31.33 31.3'1 31.33 31.3'1 31.33 
JL33 JL33 JL3'1 IL3'1 11.3'1 
0.00 0.00 0.00 .... 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

31.33 31.33 31.3'1 31.33 31.33 

ltl.Jlt 1&11.11 1&11.19 1&11.19 ltll.19 
0.00 0.00 0.00 0.00 0.00 

ltl.Jlt illt..19 1&11.19 9'1t.19 ¥1.19 
JL3'1 IL33 JL3'1 IL:G JL3'1 
6.00 6.00 6.00 6.00 6.00 

J7.llQ 19.87 19.87 19.87 19.87 

• 
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(§) 

COMFAR 
2.0 UHIDO 

--------------------mN z.o-am 1m. s.LL.,..., _ 
Praduct:i.m cas~ &:II:- product: HIE PJIES, .... 

IW' ...... (lilstJ •••••••••••••• 
IWiillErilll(lillllr) •n••••••••••• 
lllilitill ••••••••••••••••••••••••• 
llllllr •••••••••••••••••••••••••••• 
~ •••••..........••.•.•...•... 
sai: 5 ES••••••••••••••••••••••• 
.................................. 
__,, uwt , ••••••••••••••••• 

111111111111 --cmts •••••••••••• ................................. 
p - l1lisbtll:im •••••••••••••••••••• 

111.11111 ~ •••••••••••••••••••• 

tabd ~ cmt ••••••••••••• 
llllrlDf ~ •••••••••••••••••• 
tabd ..... (af tat. ..... Clllt) • 

dlpndatiaa llanll .., pndEt ••••• 

Yim: 1 

....... ... o.• ... ... 
3.51 

12.tO 
Ga• 

IQ.IQ 
IQ.IQ ... ... 

G.00 

512.3» 
IQ."2 

G.00 
¥1 •• 

513.llt ... ... ... ... .... 
u..a ... ... ,. .,. ... ... ... 

Wt."2 
591.Slt 

0.00 
¥1 •• 

••• .. . ... 
.. . .. . 
s.• .... ... 
-· MO.tO .. . ... ... 
-· no. .. 

0.00 

710. .. -· 0.00 ..., .• 

6'11.tO 
0.00 ... ... ... 
s.• .... .. . 
-· -· ... 
.. . 
O.GO 

-· 
71G. .. 

0.00 

710. .. 
M0.60 ... 
¥1.• 

Ylllr: 5 

6'11.tO ... 
.. . .. . ... 
5.GO 

ILGO 
0.00 

660.60 
M0.60 .. . .. . ... 
660.60 

710. .. 
0.00 

710."8 
660.60 

0.00 ... .• 



----------------------2.0- am & al. S.Lt.., llllMl-
Praduct:ian casi:s Ear product: lll'E PlfB. lllleil' 

1111 ~ (lint) •••••••••••••• 

1111 mllrilll , ...... J •••••••••••••• 
lltilitill ••••••••••••••••••••••••• 
llmllr •••••••••••••••••••••••••••• 
llllllr •••••••••••••••••••••••••••• 

.................................. ....., ... .. ................. . 

.......i -.cm1s ........... . 
tlllllal-~ •••••••••••••••••• 
llllildst::rll: .................... . 

~ ~ ....••....•......... 

talal .......... 1111 ill&ats .. 

talal ..... iilla&tl •••••••••••• 

tDtD1 ~ cmt ••••••••••••• 
tlmlDI ~ •••••••••••••••••• 
tabll i...... (of tDt. pnd. cmt> • 
~...,..., pndEt ••••• 

IJJl.11) 
0.00 
0.00 
0.00 
O.CIO 
S.00 

II.GO 
O.GO 

660.11) 
660.11) 

t\.00 
0.00 
0.00 

660.11) 

lm.51 
O.CIO 

611.#Jl 
o.eo· 
O.GO 
O.GO 
O.GO 
S.GO 

II.OD 
O.GO -· 660.ll) 

O.OD 
O.OD 
O.OD 

660.11) 

7a5B 
0.00 

7a51 
660.60 

O.CIO 
1t2.• 

1Br: I 

GI.II) 
O.CIO 
O.CIO 
O.GO 
O.CIO 
S.CIO 

II.GO 
0.00 

660.11) -· O.CIO 
0.00 
0.00 

660.11) 

JUi.51 
O.GO 

611.11) 
O.GO 
O.GO 
0.00 
O.GO 
S.GO 

II.GO 
O.CIO 

-· -· O.GO 
O.GO 
O.GO 

660.60 

7a51 
0.00 

7a51 

"°""' O.CIO 
1t2.• 

..-:10 

&.• 
O.GO 
0.00 
O.CIO 
O.CIO 
S.CIO 

II.GI> 
O.OI> 

"°""' MOM 
O.CIO 
O.GO 
0.00 

"°""' 
1&51 

O.GO 

Jm..51 
660.11) 

O.GO 
1t2.• 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Praductian casts far 

191 ~ (first) •••••••••••••• 

Im' llllriml (allmr-J •••••••••••••• 
lltilitils ••••••••••••••••••••••••• 

llllllr •••••••••••••••••••••••••••• 
~ ••.....•.......•.....•...... 
.................................. 
~ ·······················~···· 
flctlrya111ta;• .................... 

lllilllDllll flctmiy' cmts •••••••••••• 
~ ~ ......•..•••..•••• 
lllllillistlllt •••••••••••••••••••• 
..utillg, distrilutiaa illdinct •• 
tlllrllDI' 1alaa' •••••••••••••••••••• 

illtlliili ••••••••••••••••••••••••• 

tDtlll ll!lductim cmt ••••••••••••• 
tlmrlDJ ~ •••••••••••••••••• 
tDtlll 1alaa' (af tat. - aat) • 
dlpndatim ...,. .. pndEt ••••• 

(§: 

COMFAR 
2.0 UHIOG 

CDfM 2.0 - MJD I m.. S.LL, llllMI -
product: llJIE PRS, llnif' 

-=u Ym:l2 ~13 llr.llt ~15 

••• ••• • •• • •• 6'11.M 
O.OD O.OD O.OD O.OD O.OD 
O.OD O.OD O.OD 0.00 0.00 
O.OD O.OD 0.00 0.00 0.00 
O.OD ... 0.00 O.OD ... 
S.00 s.• s.• s.• S.OD 

!LOG ILOD .... ILOO ILOD 
O.OD 0.00 0.00 0.00 0.00 -· -· 660.'8 660.'8 660.'8 

660.'8 660.'8 660.'8 660.'8 660.'8 
O.OD O.GO 0.00 0.00 0.00 
O.OD O.OD o.ce O.OG O.GO 
G.00 0.00 0.00 t.00 0.00 

660.60 660.'8 660.'8 660.60 660.60 

7ca.51 7G.55 &SI 6D.2l 66&.1l 
0.00 0.00 0.00 0.00 0.00 

TCtJ.51 7G.S5 &SI 6D.21 661.12 
660.60 660.• 660.60 660.60 660.60 

0.00 0.00 0.00 0.00 0.00 "2.• "2.95 'II.fl 22.61 7.62 



CE 
COl'IFAR 
2..0 UHIDO 

----------------------2.0--- & at. s.LL, ---

--= 1 'Im: z far. 3 ..-: .. 1ilr. 5 

1111 ....... (first) •• : ••••••••••• ... ... O.CIO O.GD O.GD .., ........ , ...... , .............. O.GO .... ... ... ... 
lltilitils ••••••••••••••••••••••••• ... O.GD O.CIO ... O.GD ....., •.....•.............•....... 6.76 L'9 ••• '·" ... 
................................... 3..!iD 3.!5D 3.50 3.!5D 3.!5D ... . ......•...•••••....•... ... ... O.GD ... .. . 
1111111111 •••••••••••••••••••••••••••• ... O.GD ... .... t..00 ---· I ................. ... .. 0.00 O.GD 0.00 0.00 

11111111111 llctmy cmts •••••••••••• ... 12.19 J3.l5 J3.l5 13.15 
tlllllal tltillale •••••••••••••••••• 6.76 L'9 9.t5 9.'5 9.a 
"'9illlisllill:illa •••••••••••••••••••• O.GD ... O.GD 0.00 0.00 
mutill. llistrilutilll illlinct •• 0.00 ... ... 0.00 0.00 
tlllllDI Jlllllr •••••••••••••••••••• 0.00 O.GD O.GD 0.00 0.00 

tabtl ..... •· ... i•b&•bl •• JO.a 12.19 J3.l5 J3.l5 13.lS 

tabtl ..... i*ats •••••••••••• a.at 3L<2 3L• 3L• 3L• 
ialml11ts ••••••••••••••••••••••••• 0.00 O.GD 0.00 0.00 0.00 --
tlltlll. ..-.:u- cmt ••••••••••••• a.at 3LGZ ... 31.tJI 3L4JI 
tl9l'ID:I Wll'illl1a •••••••••••••••••• 6.76 L69 '·" '·" '·" tlltlll. ....... (Df tat. ...... cmt> • 3.50 3.50 3.50 3.50 3.50 
---- ..... br prlllkt ••••• JLG JLG JLl3 JLG JLE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



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

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--------------------CDIM 2.0-M.Jll &OJ. s.LL, ---

lllr. 6 ...-: 7 lllr.' Tm: 9 r.:10 

.. ..... (first) •••••••••••••• ... ... ... ... O.Gt .......... , ................... ... ... ... ... ~· lltilitils ••••••••••••••••••••••••• ... ... ... ... ... ....., .•..•..•......•..••••.••.... t.'5 '·" t.'5 '·" t.'5 ....... . ...••.•....•.....•....••... ~· 3.!0 3.51 3.51 3.51 
,- I . ....•.................. ... ... ... ... .. . 

...... . ....•.•••.................. ... ... ... ... ... ---· I ................. ... 0.00 ... ... .. . 

........... cmts •••••••••••• 13.JS 13.JS 13.JS 13.15 13.JS 
~ ..rilllla •••••••••••••••••• , .. , .. , .. • •• , .. 
~ ......•..••.....•... ... 0.00 ... ... ... 
...... 6strillltiaa illlirct .. ... 0.00 ... ... 0.00 
tlllllDI llllllur •••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 

................ ill&ills .. 13.JS 13.JS 13.JS 13.JS 13.15 

.......... illlts&ills •••••••••••• a• 30.JI 30.JI 30.JI 30.JI 
illlliilii ••••••••••••••••••••••••• ... 0.00 0.00 ... ... 
talml. ~ cmt ••••••••••••• a• 30.11 30.11 30.JI 30.11 
tlmllDI ...-illdR •••••••••••••••••• 9.'5 9.'5 9.'5 ••• 9.65 
ta1m1. w.. <al tat. pra11. emu • 1!i0 1!i0 1!iO 1!i0 1!i0 
---- .... .., pnllkt ••••• 1 ... 93 17.CD 17.CB 17.CB 17.CB 



Production cast. Ear 

Im' ...... (lint) •••••••••••••• ......... , ...... ; .............. 
.tilitims ••••••••••••••••••••••••• ....., .•.•..•.••..•••............. 
................................... 
Hi II *•••••••••••••••••s••••• 
111111!1!1 •••••••••••••••••••••••••••• 

flctmir'. -- ................... 

.....,_ 1llrilllla •••••••••••••••••• 
mlllillistlltil •••••••••••••••••••• 
~ mtrilDtim illdinct •• 

.. .....,_ ~ .................... 

tDlll1 ...... i:*a&ts •••••••••••• 
illtllllts ••••••••••••••••••••••••• 

tm4lll .......,._ Clllt ••••••••••••• 
tlmllD:I "'1'illale •••••••••••••••••• 
tm4lll ..... (af tDt. ..... cmt> • 
lllpnciatim .... .., praKt. ••••• 

(§) 

CO rt FAR 
2.0 UHIDO 

CDfM 2.0 - MJD I IJL S.LL., lllUlll -
product: HIE PJ11B. Jami 

Ylm:ll Yar.J2 Ylm:!3 Ylll!':llt 'llllr:JS 

O.GO O.GO O.CIO O.CIO 0.00 
O.CIO O.CIO O.CIO O.CIO O.CIO 
O.GO 0.00 O.CIO o.uo O.CIO 

'·" '·" '·" '·" '·" 3.!iO 3.!iO 3.50 3.50 3.50 
O.CIO O.CIO O.CIO 0.00 0.00 
0.00 0.00 O.CIO 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

13.JS 13.JS 13.JS 13.JS 13.JS 

'·" , .. 9.t& , .. , .. 
0.00 0.00 O.CIO 0.00 0.00 
O.CIO 0.00 O.CIO 0.00 o.oo· 
0.00 0.00 0.00 0.00 0.00 

13.JS 13.JS 13.JS 13.JS 13.JS 

30.ll 30.JI 1l.91 1l. ... 1l.9'l 
0.00 0.00 0.00 O.OD 0.00 

30.JI 3>.JI 1l.91 1L ... 1l.9'l 

'·" t.'5 9.'5 9.'5 9.'5 
3.50 3.50 3.50 3.50 3.50 

17.CIB 11.cs 9.12 9.11 9.77 

,-
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



f 1 
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I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
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I 
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--------------------CDMt 2.0--.m & m. S.LL, llllJlll -
Praductian casts &r product: IJIUE M6 Es. flnill 

19 mtlril1 ( fillt) •••••••••••••• 
rw llllrilll. ,..._.) ........... • •• 
.ti1i.tils ••••••••••••••••••••••••• 
lilllllr •••••••••••••••••••••••••••• 

. llllalr •••••••••••••••••••••••••••• 
'If I + ••••••••••••••••••••••• .,.... .•.....................•••.. 
llcWJml • ............... .. 

lllllllllml llcWJC9its •••••••••••• 
~ tlrilllla •••••••••••••••••• 
1"';';p:i:zltitiall •••••••••••••••••••• 

tlllllDI llllllar •••••••••••••••••••• 

tabd lllin dlpr. ml illtsawls .. 

tabd lllin iatli:wts •••••••••••• 
illbiiilts ••••••••••••••••••••••••• 

tllla1 ..-.:um cmt ••••••••••••• 
tlllrlD! Wlriald. •••••••••••••••••• 
tabd i.... (af bit. pmL cmt) • 
---- ..... .., pniKt ••••• 

Ylw. 1 

1&"9 ... ... ... ... 
7.0G 
7.0G ... ..... ..... 
O.OG 
O.OG 
O.OG 

170..65 ... 
170..65 

··"° O.OG 
&2i 

151.65 ... 
O.OG ... ... 
••• 9.GO ... 

176.65 
UU& 

O.GO 
O.OG 
O.OG 

U6.65 

D.IJO 
O.OG 

D.IJO 
U6.65 

0.GO 
&2i 

Jar. 3 

176.21 .. . 
O.OG .. . 
O.GO 

10.CIO 
I0.00 
0.00 

11r..31 
O.GO 
O.GO 
0.00 
O.OG 

It.GO 
IO.GO 
O.GO 

1"-21 
19'.21 

O.GO 
0.GO 
0.80 

229.53 
O.GO 

229~53 
196.31 

0.CIO 
&2i 

'-'= 5 

176.21 
O.CIO 
O.OG 
0.00 
O.OG 

10.0G 
IO.GG 
O.OD 

J"-31 
196.31 
. O.OD 

O.OD 
O.OD 

1'6.21 

229.53 
0.00 

229.53 
1'6.21 

0.00 
&2i 



~uclian casts 6or 

191' mtlrial (first) •••••••••••••• 
,., .mial ,....., ) •••••••••••••• 
atilitils ••••••••••••••••••••••••• ......, ••......•...••••.••......... 
~ •.........•...••............ 
~ ............................ 
....-s •••••••••••••••••••••.•••••. ..... ... ................. 
llMDllll -- tats •••••••••••• 
tlllllDf tlll'illlle •••••••••••••••••• 
lldliDistratian •••••••••••••••••••• 
.uting. distrillltim indinct •• 
tll!llDl Jllar •••••••••••••••••••• 

1llbl1 .... iataa&ts •••••••••••• 

t:alal ~ cmt ••••••••••••• 
tlllrlal ~ •••••••••••••••••• 
t:alal Illar (al tat. .. Clllt> • 
dlpndatian lane br prai£t ••••• 

~ 

COMFAR 
2.0 UHIOO 

CURii 2.0 - M.1111 m. 5.LL., lllUlll -
product: l.A1IDIE M6 Es. flni9' 

Ya: 6 Yllr: 1 Yllr: I v-: 9 Ymr:10 

Ult.28 176.28 Ult.21 Ult.28 176.28 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

10.00 10.00 10.00 10.GO 10.GO 
IA.GO 10.GO 10.GO 10.00 IA.GO 
O.GO 0.00 0.00 O.GO 0.00 

1'16.28 1'16.28 1'16.28 1'16.21 1'16.28 
1'6.21 1416.21 1'6.28 1'16.28 lW...28 

O.GO O.GO 0.00 O.GO 0.00 
O.GO 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 O.GO 

1'16.21 1'16.28 1'16.28 1'16.28 . 1'16.28 

2'A93 2'A93 Dt.93 2'A93 Dt.93 
O.C'J 0.00 0.00 0.00 0.00 

2'11.93 Dt.93 2'1~.93 Dt.93 Dt.93 
1'16.28 1'16.28 1'16.28 1'16.28 1'16.28 

0.00 0.00 0.00 • 0.00 0.00 
21.65 28.65 28.65 28.65 28.65 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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. 
Praductian casts &:r 

19 .... (first.) •••••••••••••• 

rmt: mtlrial. ,..._,) •••••••••••••• 
.tlli.tims ••••••••••••••••••••••••• 
lllll'lr •••••••••••••••••••••••••••• 
llllllr •••••••••••••••••••••••••••• ................................ 
sparll •••••••••••••••••••••••••••• .......................... 
llMabll flctmy' cmts •••••••••••• 
tllllllllf ~ •••••••••••••••••• 
llllillistratia •••••••••••••••••••• 
mm,.. distrilutim indinct •• 

tlllrlD1 ~ •••••••••••••••••••• 

tolD1 ...... 1111 inlll•ls •• 

tolD1 ....... intaaats •••••••••••• 
i11tw111ts ••••••••••••••••••••••••• 

tolD1 prclil:tial cmt ••••••••••••• 
tlllrlDJ varialtle •••••••••••••••••• 
talal lallu (of tDt. praL cmt) • 
dlpnciatim ...,. .,, pl'llKt ••••• 

(§) 

COMFAR 
2.0 UHIOO 

fDFM 2.0 - M.111 I m. S.R.L., llllJID -
praduct: lA1IDE PlllS Es, ,.... 

Ym:11 Ym:l2 Ym:J3 ~lit Ym:l5 

176.28 176.28 U6.28 176.211 176.21 
0.00 0.00 0.00 o.oo 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

10.00 10.00 10.00 10.00 10.00 
10.00 10.00 10.00 I0.00 I0.00 
0.00 0.00 0.00 0.00 C:..00 

1'6.28 1'6.28 lW..28 1'6.28 1'6.21 
1'6.28 1'6.28 lW..21 1416.21 1'6.21 

0.00 0.00 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 

1'6.28 1'16.21 1'16.28 1'6.21 1'6.28 

2'11.93 2'11.91 2'l1.60 211.:!i 201.3' 
0.00 0.00 0.00 0.00 0.00 

Dt.93 Dt.91 2'l1.60 211.:!i 201.36 
1'6.28 1'6.28 1'6.28 1'6.28 1'6.28 

0.00 0.00 o.oo 0.00 0.00 
28.65 28.63 25.32 15.01 S.C8 



~ 

COrlFAR 
2.0 UHIDO 

-------------------- IDFM 2.0 - MJD & m. S.R.L.., lllUllJ -
Productian casts far product: lA1RifE Al6 SE1S, laml 

19' .tlritll (first) •••••••••••••• 

rm mllriaJ. (atlmr) •••••••••••••• 

utilitims ••••••••••••••••••••••••• 
11111111 •••••••••••••••••••••••••••• 
i...... •••••••••••••••••••••••••••• 
lllildlnlllc9 ••••••••••••••••••••••• 
splS'IS •••••••••••••••••••••••••••• ........................ 
sulllDla1 factllry Clllts •••••••••••• 
tlllrlaf' 'llliable •••••••••••••••••• 
llllinist:ratia •••••••••••••••••••• 

tt.rlDI i....... •••••••••••••••••••• 

tal:al .... intli&t5 •••••••••••• 
i11billltl ••••••••••••••••••••••••• 

tDtal prm.ct:im cmt ••••••••••••• 
tlmrlD! variab1I! •••••••••••••••••• 
td'..al lGlar (of tDt. prad. cmt> • 
ISlpndatim .... by prakt ••••• 

Ya: 1 

UL3l 
0.00 
0.00 
la.62 
3.00 
0.00 
0.00 
0.00 

ULIJ'l 
US.IJ'l 

0.00 
0.00 
0.00 

118.IJ'l 

J3Llt7 
0.00 

J3Llt7 
115.IJ'l 

3.00 
12.SS 

Ymr: 2 Ya: 3 

llt3.10 159.00 
0.00 0.00 
0.00 0.00 
S.9t 6.60 
3.00 3.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

152.0t 168.t.o 
llt9.0t 116.60 

0.00 0.00 
0.00 0.00 
0.00 0.00 

152.0t 168.60 

lBt.59 181.15 
0.00 0.00 

Uilt.59 181.15 
llt9.0t 116.60 

3.00 3.00 
12.SS 12.SS 

Ya: .. Ya: s 

159.00 159.00 
0.00 o.oo· 
0.00 0.00 
6.60 6.60 
3.00 3.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

168.60 168.60 
116.60 116.60 

0.00 0.00 
0.00 0.00 
0.00 0.00 

168.60 168.60 

181.15 181.15 
0.00 0.00 

181.15 181.15 
116.60 166.60 

3.00 3.00 
12.SS 12.SS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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@ 

COM FAR 
2.0 UHIDO 

--------------------CDF'M 2.0 - Ill.Ill Im. S.R.L., lllUIG -
Praducticn costs Ear product: lA1RDE M6 Es. la:al 

Ylar: 6 Yair: 7 Year: I Ym:' Ym:IO 

IW mtlrial (first) •••••••••••••• 159.00 159.00 159.00 159.00 159.00 
11111 mtlrial (Dllllr) •••••••••••••• 0.00 0.00 0.00 0.00 0.00 
utilit:ils ••••••••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 
......, .••.........•.•......•.•..•. 6.60 6.60 6.60 6.60 6.60 
~ .•......................•... 100 100 100 100 100 
lllljntlnlllc9 ••••••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 
~ ............................ 0.00 0.00 0.00 0.00 0.00 
laC'lla'y """ ......................... 0.00 0.00 0.00 0.00 0.00 --
llllllDlal factllry' Cllits •••••••••••• 168.60 261.60 261.60 l6L60 161.60 
tblrla! ~ •••••••••••••••••• 165.60 165.60 116.60 165.60 Ui&.60 
adlinist:ratill •••••••••••••••••••• ' 0.00 0.00 0.00 0.00 0.00 
at.ting, distrillltian indinct •• 0.00 0.00 0.00 0.00 0.00 
tlmrlDJ ~ •••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 

tDlal i.lln •• 11111 :intll•ts •• 161.60 168.60 261.60 l6L60 168.60 

tatal i.lln int.Hts •••••••••••• 17L55 179.95 179.95 179.95 179.95 
int:lrlsts ••••••••••••••••••••••••• • 0.00 0.00 0.00 0.00 0.00 

tDtal prclductial cmt ••••••••••••• !1L55 179.95 119.95 119.95 119.95 
tlllrlDJ variabl9 •••••••••••••••••• 165.60 116.60 165.60 Ui&.60 Ui&.60 
tDtal J.almo (of tat. .. cmt) • 100 100 100 100 100 
dlpndatian baml by prlllKt ••••• 9.95 1L~ 11.:li 11.:li 11.:li 



--------------------alf'lll 2.0 - ....., & ID. S.LL, lllUlll -
Pradur.:ticn casts £ar praduct: lA1RDE ""'5 ES. laml 

'll!lll': 11 V...:12 V...:13 Yllll':llt \'1111':15 

181 lldlrial (first) •••••••••••••• 159.00 159.00 159.00 159.00 159.00 
rm lldlrial < at:t.r > •••••••••••••• . 0.00 0.00 0.00 0.00 0.00 
utilitils ••••••••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 ......, ..........•................. 6.60 6.60 6.60 6.60 6.60 
~ ...•...........•••••..•..... 3.00 3.00 3.00 3.00 3.00 
lllildlnlllce ••••••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 
................................... 0.00 0.00 0.00 0.00 O.CKi 
--IJllllwads ••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 

...eata1 Jactmy casts •••••••••••• 161.60 161.60 J6L60 161.60 161.60 
tlllrlal Vlll'iabll •••••••••••••••••• U6.60 116.60 116.60 U6.60 U6.60 
adliniltratilll •••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 
aUting, distrilutill'I indinLt •• 0.00 0.00 0.00 0.00 0.00 
t111r1e• ~~ Jla9' •••••••••••••••••••• 0.00 0.00 0.00 0.00 0.00 

tDtDl btltn •• and mtln5ts •• 161.60 161.60 16L60 16L60 161.60 

t:ltla1 btltn intlrl5G •••••••••••• 179.95 179.95 115.15 115.12 175.11 
0.00 0.00 0.00 0.00 0.00 

tDtal praductim cast ••••••••••••• 179.95 179.95 115.15 115.12 115.1! 
thlrlD1 ~ •••••••••••••••••• U6.60 165.60 U6.60 165.60 U6.60 
tDtal J.abu (of tDt. prad. cmt> • 3.00 3.00 3.00 3.00 3.00 
dlpntUIWn lane lrf praUt ••••• 11.z 11.z 6.SS 6.52 6.51 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Praduc:tian casts Ear 

,., mtlrial. (lint> •••••••••••••• 
!ml' mllrial , ...... ) •••••••••••••• 
utilitils ••••••••••••••••••••••••• 
llllrlr •••••••••••••••••••••••••••• 
~ •.............•......••••••. 
-..-a ....................... 
.................................. 
flctmy ....... , ••••••••••••••••• 

lllltlllllll flctary c:ats. •••••••••••• 
ttlll'lllf .arialdl •••••••••••••••••• 
lldlinistratirl •••••••••••••••••••• 
..uting, distrilutim indinct •• 
ttlll'lllf ~ •••••••••••••••••••• 

inllliils ••••••••••••••••••••••••• 

tDtal ~ cmt ••••••••••••• 
tlllrlD.I Ylllialll9 •••••••••••••••••• 
tDtal !*- (of tat. - cmt) • 
dlpndatim ...... br pndEt ••••• 

~ 

COMFAR 
2.0 UH I DO 

CDfM 2.0 - ..... & m. S.R.l., lllUllJ -
product:: 1r£ Fii ID&, flnil' 

'-= 1 far. 2 Tar. 3 Ya: .. Ya: 5 

29.10 39.17 .., ... .., ... ..,_ .. 
O.CIO O.GO 0.00 O.GG 0.00 
O.CIO O.CIO O.CIO O.CIO O.CIO 
O.CIO O.CIO O.CIO O.CIO O.CIO 
O.GG O.CIO O.CIO O.CIO 0.00 
3.CIO la.GO 5.00 5.00 5.00 ..... ..... LOO LOO LOO 
0.00 0.00 O.CIO 0.00 0.00 

31.;'0 50.21 62.9t 62.9t 62.91 
31.~ 50.21 62.9t 62.9t 62.9t 
0.00 0.00 0.00 O.GG 0.00 
O.CIO 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

31.70 50.21 62.9t 62.9t 62.9t 

Slt.:D 66.W 79."7 79.lfl 79.lf/ 
0.00 o.oo 0.00 O.CIO 0.00 

Slt.:D 66.C/O 79.lf/ 79.lf/ 79.lfl 
"11.70 50.21 62.91 62.91 62.91 
0.00 0.00 O.CIO O.CIO 0.00 

.16.6.1 .16.6.1 .16.6.1 .16.6.1 .16.6.1 



Praductian casts Eor 

• 

1W mt1riaJ. (first) •••••••••••••• 
191 mtlrial. , ..... J •••••••••••••• 
atilitils ••••••••••••••••••••••••• ....., ••.........••••............• 
llllllr' •••••••••••••••••••••••••••• -....u ....................... ...... ·········•·••·•············• ..., .. , .. , ................. 
11111111111 -- cmts •••••••••••• 
tlllllDf ...tallla •••••••••••••••••• 
lldliniltr9tiln •••••••••••••••••••• 
......... distrilutim illdil'lct •• 
tlmrlDf lallllr •••••••••••••••••••• 

tatll p!Glilctim cmt. ••••••••••••• 
tlllrlDI Wlll"iable •••••••••••••••••• 
tatll lallllr Cof tat. praL cmt> • 
---- .... .,, prldlCt ••••• 

~ 

COrlFAR 
2..0 UHIOO 

IDFM 2.0 - MJll & m. s.LL, 8JIG -
product: IPA: Fii iD&. flni9' 

la: 6 Yllr. 1 Ya:. la: 9 Ylllr:lO 

"'·" "'·" "'·" "'·" "'·" cuo O.G> O.G> O.G> 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 O.CIO 0.00 0.00 O.CIO 
0.00 O.GO 0.00 O.GO 0.00 
S.GO S.GO S.00 S.00 5.ID 
LOO LGO LGO LGO LCIO 
O.GO O.GO O.GO O.GO 0.00 

1.2.lt 62.lt 62.lt 62.lt 62.lt 
62.lt 62.lt 62.lt 62.lt 62.lt 
0.GO O.GO 0.00 0.00 0.00 
0.00 O.GO 0.00 O.GO O.GO 
0.00 O.GO 0.00 O.GO 0.00 

62.lt 62.lt 62.lt 62.lt 62.lt 

11.11 77.17 77.17 77.17 77.17 
0.00 O.GO 0.00 O.GO 0.00 

11.17 77.17 77.17 77.17 77.17 
62.lt 62.lt 62.lt 62.lt 62.lt 
0.00 0.00 0.00 0.00 O.GO 

llt.33 llt..33 llt.33 llt.33 llt.33 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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© 
CO rt FAR 
2.0 UHIDO 

--------------------OIFM 2.0 - M.llJ & m.. S.LI.., llllJll) -

Praducttcn casts .Ear product: uPftC F1T1DIBa f1ni9t 

Im' ml:lrial. I.first.I •••••••••••••• 
I'm' ......., ,...._.,) •••••••••••••• 

.tilitils ••••••••••••••••••••••••• 
llllllr •••••••••••••••••••••••••••• 
llllalr •••••••••••••••••••••••••••• 

- 7 '* ...................... . 
~ ..••................•....... 
flctmir' wwwl 11 •••• •••••••••• ••• 

llllllDllll flctmiy' cmt:s •••••••••••• 
1111"1111 tll'illd9 •••••••••••••••••• 
lllllillistlmti •••••••••••••••••••• 
metiftg, distrilutim indinct •• 
11111'1111 ~ •••••••••••••••••••• 

............ 11111 int&ats •• 

tallll ~ Clllt ••••••••••••• 
llllrlDI Vlm'iallla •••••••••••••••••• 
tallll Jalalr (af tat. - cmt> • 
dlpndmjm ...... .., pnDict ••••• 

Ym:U 

.,,, ... 
0.00 
0.00 
0.00 
0.00 
5.00 
LOO 
0.00 

62.9t 
62.9t 
9.00 
0.00 
0.00 

62.9t 

11.11 
0.00 

11.11 
62.9t 
0.00 

llt.:D 

Yar:l2 

.,,, ... 
0.00 
0.00 
0.00 
0.00 
5.00 
LOO 
0.00 

62.9t 
62.9t 
0.00 
0.00 
0.00 

62.9t 

11.u, 
0.00 

11.u. 
62.9t 
0.00 

llt.:rl 

"'·" 0.00 
0.00 
0.00 
0.00 
5.00 
LOO 
0.00 

62..9t 
62.lt 
0.00 
0.00 
0.00 

15.50 
0.00 

75.50 
62.lt 
0.00 

12.66 

.,,,_ .. 
0.00 
0.00 
0.00 
0.00 
5.00 
LOO 
O.GO 

62.lt 
62.lt 
0.00 
0.00 
0.00 

62.lt 

70.31 
O.GO 

70.31 
62.9t 

O.GO 
7.Slt 

... ... 
- 0.00 

0.00 
0.00 
0.00 
5.00 
LOO 
0.00 

62.lt 
62.lt 
0.00 
0.00 
0.00 

62.9t 

16.38 
0.00 

16.38 
62..lt 
0.00 
2.Slt 



Production costs Ear 

1111 ---. (first) •••••••••••••• 

l'ml mllrial ..... ) •••••••••••••. 
utilitils ••••••••••••••••••••••••• 

...._, ······~····················· 
llllls" •••••••••••••••••••••••••••• 
IDildlnanc9 ••••••••••••••••••••••• 
11111111 •••••••••••••••••••••••••••• 
flctmy IMll••li ••••••••••••••••• 

lllblDlll1 --casts •••••••••••• 
......., 1lllilllle •••••••••••••••••• 
adainist::latil •••••••••••••••••••• 
...-mg. distrillltim indintt •• 
tlmrlDI J.lllllst •••••••••••••••••••• 

tatal .... iatas&U •••••••••••• 
intll:iils ••••••••••••••••••••••••• 

tDtlll. ~ cmt ••••••••••••• 
tlllrlDI ~ •••••••••••••••••• 
tDtlll. labu (of tat. praL cmt> • 
dl!pnciaUm ..... .,, pnmct ••••• 

CS> 
COMFAR 
2.0 UHIOO 

QIFM 2.0 - IRJD & CD. S.LL, lllUllJ -
product: ~ ~ lll:a1 

Yar: 1 Ylllr: 2 Yar: 3 Yim: .. Yar: 5 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
2.31 3..CB S.115 3..15 3..15 
2.laO 2.laO 2.laO 2.laO 2.laO 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

lt.71 s. .. 6.25 6.25 6.25 
2.31 3..C8 3..15 3..15 3..15 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

lt.71 s. .. 6.25 6.25 6.25 

to.99 11.76 12.53 12.53 12.53 
0.00 0.00 0.00 0.00 0.00 

to.99 11.76 12.53 12.53 12.53 
2.31 3.08 3.15 3..85 3.15 
2.-.0 2.-.0 2.'90 2.-.0 2...0 
6.28 6.28 6.28 6.28 6.28 

I 
I 
I 
I 
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COM FAR 
2.0 IJHIOO 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------------------- IDFM 2.0- KID & m. S.Ll.., lllUllJ -

I 
I 
I 
I 
I 
I 

Productim cas'ts £or prc:x:luct: ll'iC FillDE. lacal 

IW ..mial (fint) •••••••••••••• 
Im' mllrilll (allm, •••••••••••••• 
lltilit:ims ••••••••••••••••••••••••• 
llllllr •••••••••••••••••••••••••••• 
Jlllllr •••••••••••••••••••••••••••• ............ .-................... . 
tplll'll •••••••••••••••••••••••••••• ........................ 
111111111111 flctmy cmt:s •••••••••••• 
tlllrlaf 1lrilllJm. •••••••••••••••••• 
lllllildstlldia •••••••••••••••••••• 

tlmllDI 1lllllr •••••••••••••••••••• 

tDllll p!lllllctian cmt ••••••••••••• 
llllllDf ~ •••••••••••••••••• 
tDtal lallw (af tat. pnd. Clllt) • 
dlpnciatim ...... .,, prlllilct ••••• 

Tar. 6 

0.00 
0.00 
0.00 
3.li 
2.'IO 
0.00 
0.00 
0.00 

6.25 
3.li 
0.00 
0.00 
0.00 

6.25 

11.2'J 
0.00 

1L2'J 
3.85 
2.liO .... 

tar. 7 Tar. I 

0.00 0.00 
0.00 O.GO 
0.00 0.00 
3.li 3.li 
2.'IO 2.'IO 
0.00 0.00 
0.00 0.00 
0.00 0.00 

6.25 6.25 
3.15 3.15 
0.00 0.00 
0.00 0.00 
0.00 0.00 

6.25 6.25 

U.'3 11.'3 
0.00 0.00 

1L9'J 1L9'J 
3.li 3.85 
2.liO 2.liO 
5.61 5.61 

Tar. 9 Ya:10 

0.00 0.00 
0.00 0.00 
0.00 0.00 
3.li 3.li 
2.liO 2.'IO 
0.00 0.00 
0.00 0.00 
0.06 0.00 

6.25 6.25 
3.li 3.li 
0.00 0.00 
0.00 0.00 
0.00 0.00 

6.25 6.25 

11.9'J U.fJ 
0.00 0.00 

U.9'J U.fJ 
3.li 3.li 
2.ltO 2.ltO 
5.68 5.68 



Production costs £ar 

........ (first) •••••••••••••• 

'91' ...... , ...... , •••••t•••••••• 
utilitims ••••••••••••••••••••••••• 

......, ···················~········ 
lllllaur •••••••••••••••••••••••••••• 
llllilll:lllll£ ••• ~ ••••••••••••••••••• 
~ .••••••..•..........••••.... 
fact:mir -· h ••••••••••••••••• 

1111111111111 --csts ............ 
tlllllal ""1lllle •••••••••••••••••• 
llllinistllrlil •••••••••••••••••••• 
...... mtrilutim illdinct •• 
t:t.rlal: lllllaur •••••••••••••••••••• 

tDl:lll ...... iutla&1s •••••••••••• 
inlllllts ••••••••••••••••••••••••• 

tDtD1 praductiaa cmt ••••••••••••• 
tJllrlDI: "'1allla •••••••••••••••••• 
tDtal Jllar (af tat. .. Clllt) • 
dlpnciDtial .... .., pnDlct ••••• 

© 
COMFAR 
2-0 UHIOO 

mFM 2.0 - ..... & m. s.u.., ... -
product: IN: mna. hDl 

V..:11 V..:J2 Ylllr:D 1Br.11t 'llllr.JS 

0.00 0.00 O.GO 0.00 O.CIO 
0.00 0.00 O.OG 0.00 0-00 
0.00 0.00 O.GO 0.00 O.CIO 
3.115 3.115 3.115 3.115 3.15 
2.liO 2.liO 2.liO 2.liO 2.llO 
0-CIO O.GO O.GO 0-GO 0-CIO. 
0.CIO O.CIO O.GO O.CIO O.GC 
0.CIO O..CIO O.GO 0.CIO 0.00 

6.25 6.25 6.25 6.25 6.25 
3.15 3.1& 3.115 3.115 3.15 
0.CIO O.GO O.GO 0-GO 0.00 
0.00 0.00 0.00 0.00 O.CIO 
0.00 0.00 O.GO 0-00 0.00 

6.25 6.25 6.25 6.25 6.25 

11.93 11.93 9.52 9.51 9.51 
0.00 0.00 O.CIO 0.00 0.CIO 

11.93 11.93 9.52 9.51 9.51 
3.115 3.115 3.115 3.15 3.15 
2.liO 2.liO 2.ltO 2.liO 2.llO 
5.61 5.61 3.21 3.a a.a 
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I 
I 
I 
I 
I 
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I 
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I 
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(SJ 

COMFAR 
2..C UHIDO 

-----------------------2.0-RJll & aL 5.1.L, -- -
Praductim costs Ear pradl ICt: 1UEllll. Dmlllit .... . 

19' ....... (first) •••••••••••••• ......... ,~, ............. . 
.tilitill ••••••••••••••••••••••••• 
lllll'lr •••••••••••••••••••••••••••• 
llllllr •••••••••••••••••••••••••••• 
Iii lit •••••••••••••••••••••••• 
111111 •••••••••••••••••••••••••••• 
lllctmr•&I I ••••••••••••••••• 

1111111 Wllilld9 •••••••••••••••••• 
llllildstrmtill •••••••••••••••••••• 

WillW _ _.,_;;...._.._ ·-.. ma~........,~·· 

tlll!llDI ~ •••••••••••••••••••• 

tm1 ...... dlpr .... ildaats •• 

tllllll ~ cmt ••••••••••••• 
tlllllDI Vllialll9 •••••••••••••••••• 
tDtlll Illar (af tat. Plal. aat;) • 
lllpnciatilll ..... .., praiEt ••••• 

• 

Yim: 1 

52.Jlt 
0.00 
0.00 ... ... 
0.00 
LS 
0.00 

91.JO 
91.JO 
0.00 
0.00 
0.00 

91.10 

62.111 
0.00 

62.111 
Sll.10 
0.00 
L3l 

Ymr.2 ... 
0.00 
0.00 ... 
0.00 ... 
U9 
0.00 

67.62 
67.62 
0.00 
0.00 ... 

67.62 

15.9 
0.00 

15.9 
67.62 
0.00 
L3l 

--= 3 Yim: .. llllr. 5 

"·'19 "·'19 ".It 
0.00 ... 0.00 
0.00 0.00 0.00 
0.00 ... ... 
0.00 0.00 ... ... 0.00 0.00 
2.00 2.00 2.00 
O.GO 0.00 0.00 

n.n '19.'19 '19.'19 
19.'19 19.19 19.19 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 O.GO 0.00 

'19.'19 19.19 19.19 

&10 &10 &10 
O.CIO 0.00 0.00 

&10 &10 &10 
19.'19 '19.'19 19.'19 

O.CIO O.CIO O.CIO 
L3l L3l L3l 



---------------------GIAR 2.0-Rlll &m. s.LL1 -- -

Praducti.an casts .far product: •ma• DD&. flni9' 

tar.' Ylar: 7 tar. I tar. ' lllr.10 

.. mllrill. ( lilst) •••••••••••••• 11.19 11.19 11.19 77.'19 77.19 .. ........ , ..... , ......... ; .... ... ... ... ... .. . 

.t:ilitils ••••••••••••••••••••••••• ... ... ... ... ... ......, ...••....................... .... ... ... ... O.GO 
~ ••••........•••••.....•..... ... ... O.GO ... .. . 
Hi II •••.•..•...•.••••....... ... O.GO ... ... .. . 
llllllS •••••••••••••••••••••••••••• 2.• 2.0G 2.0G 2.0G 2.GI ---· I ........•••••.••. ... O.GI ... ... .. . 

79.19 19.19 19.19 19.19 79.19 
.... i ... ..........•...•..• 19.19 19.19 19.19 19.19 19.19 
,,. iltltltillll •••••••••••••••••••• O.Oll ... ... ... .. . 

..utilll ~ ildinct •• ... ... .. . o.• O.GO 
tlllllDI Jlllllr •••••••••••••••••••• O.GO O.GO ... ... e.• 
tllbll .......... ill ..... 19.19 19.19 19.19 19.19 19.19 

tllbll ........................ a.ts .. '5 a.'5 a.'5 a.'5 ........ ......................... ... O.GO ... O.GO ... 
tllbll ~ cmt ••••••••••••• a.'5 ..'JS .. '5 a.95 .. 'JS 
tllllmil ........................ 19.19 19.19 19.19 19.19 19.19 
tllbll Illar (af tat. ...... cmtJ • ... O.GO ... e.• ... 
.............. ..,pndd ••••• 7.J6 7.J6 7.J6 7.J6 7.J6 
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I 
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~~------------------ --------------- ----- -
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<S: 
COrlFAR 
2.0 UHIDO 

--------------------IDFM 2.0-M.111 &QJ. S.U., -- -
Producti.m ca&ts &:Jr. product: 1Ullll.L .......... 

........... (first) •••••••••••••• 

Im mllriml. , ...... ) •••••••••••••• 
.tiliti9I ••••••••••••••••••••••••• 
llllllr •••••••••••••••••••••••••••• 
~ ........................... . 
77li k •••••••••••••••••••••••• """ .•.••••...•............•.•.. 
flctlrrwl I ••••••••••••••••• 

1111111111111 .flcWr cmts •••••••••••• 
111111111 Will·Jlr'z •••••••••••••••••• 
~~ ................... . 

'1111111111 Jlllllllt •••••••••••••••••••• 

talml ..... illlaats •••••••••••• 
iats:zasls ••••••••••••••••••••••••• 

talml ~ cmt ••••••••••••• 
tlmrlD:I: ~ •••••••••••••••••• 
tallll lar (af tat. praL ClllU • 

lllpndlltim ..... "' pradlrt ••••• 

'lllr.11 

11.n ... ... ... ... ... 
2.0D ... 

19.19 
19.19 ... 
l.IO ... 

19.19 

16.'5 ... 
16.'5 
79.79 
o.• 
7.J6 

11.19 ... .. . ... ... ... 
2.• ... 

19.19 
19.19 ... ... ... 
19.19 ... 
0.00 

16.'5 
79.'19 ... 
7.J6 

'lllr.J3 

11.'19 ... ... ... ... ... 
2.0D ... 

19.19 
'19.'19 ... ... .. . 
19.19 

16.12 
79.19 ... 
6.D 

11.19 ... ... ... ... ... 
2.0D ... 

'19.19 
'19.79 ... ... ... 
7f.79 

G.56 ... 
G.56 
'19.19 .. . 
3.77 

11.19 ... .. . .. . .. . .. . 
2.0I .. . 

'19.19 
'19.'lt ... .. . 
o.• 

19.79 ... 
o.• 

It.art 
79.79 
0.00 
L27 



(Si 

I 
I 
I 

SOM!~! I 
IDRR 2.0 - ..... & m. s.R.L, lllUlll - I 

Production casts Ear product: 1llllB1. ODIS. Jaml 

Yim: 1 Ya: 2 

191 mtlri9I. (first) •••••••••••••• O.CIO O.CIO 
........... (allmr) •••••••••••••• O.CIO ~· .tilitils ••••••••••••••••••••••••• O.CIO O.GO ......, .•...•.............••.•••••. o.• LIO 
llllllr' •••••••••••••••••••••••••••• LCIO LCIO ..... . .•........••..•..•••••. O.CIO O.CIO 
.................................. O.CIO O.CIO .., ... Ill ••••••••••••••••• O.CIO 0.00 

L• 2.10 
tllllllE tll'illlle •••••••••••••••••• o.m LIO 
llllillistrmt:i •••••••••••••••••••• O.CIO O.CIO 
........ distrillltim indinct •• O.GO O.GO 
tlllllDf ~ •••••••••••••••••••• O.CIO 0.00 

,talal ................ L• 2.10 

tDlal ..... ialaa&ts •••••••••••• S.CR S.2't 
ildllllls ••••••••••••••••••••••••• 0.00 0.00 

tDlal llla6Jctial Clllt ••••••••••••• S.CR S.31 
tlllllDI Wll'illa1e •••••••••••••••••• o.• L10 
tDlal ... (of tDt. ...... cmt) • LOO LOO 
~---pnDict ..... 3.llt 3.llt 

Yim: 3 Ya: .. 

O.CIO O.CIO 
O.CIO O.CIO 
O.GO O.CIO 
L3D L3D 
LCIO LCIO 
O.GO O.CIO 
O.CIO O.CIO 
O.CIO O.CIO 

2.3D 2.3D 
L3D L3D 
O.CIO O.GO 
0.00 O.CIO 
O.CIO O.CIO 

2.3D 2.3D 

S."'9 S.¥t 
0.00 0.00 

S.\li S.¥t 
1.3D 1.3D 
LOO LOO 
3.llt 3.l't 

--= 5 

O.CIO 
O.CIO 
O.CIO 
L3D 
LCIO 
O.CIO 
0.00 
O.CIO 

2.3D 
L3D 
O.GO 
O.CIO 
O.GO 

2.3D 

S.¥t 
0.00 

S."'9 
1.3D 
LOO 
3.llt 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Prc:xluctian casts .far 

rm mtlrilll (.lint> ••••••••••••• ~ 
rw mllrilll (allm > •••••••••••••• 
lltilitils ••••••••••••••••••••••••• 
llllllr •.••••••••••..•••••••••••••• 
Jlllaar •••••••••••••••••••••••••••• ---~ ....................... .................................. .. ...... .. ................. 
........ Jm:tmy cmts •••••••••••• 
tlllrlaf tlliallle •••••••••••••••••• 
llllia:istrllt: •••••••••••••••••••• 
....... distrillltim indinct •• 
tllll'llll ~ •••••••••••••••••••• 

tal:al ~ cmt ••••••••••••• 
tl9rlaf variallll •••••••••••••••••• 
tal:al ..... (of tat. - cmtJ • 
dlpndatim .... "' prlDlct ••••• 

cs 
COl'IFAR 
2.0 UH I DO 

- CDFllt 2.0 - M.111 & m. S.LL., 111U1G -
praduct: 1llllB.L lmll&, Jacal 

Yar. 6 Yim: 1 Yar. I rar. 9 Yar.10 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
L3D L3D L3D L3D L3D 
LOO LOO LOO LOO LOO 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

2.3D 2.3D 2.3D 2.3> 2.3> 
L3D L3> L30 L3> L30 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

2.3D 2.3D 2.30 2.30 2.3> 

lt..19 S.llt S.llt S.llt S.llt 
0.00 0.00 0.00 0.00 0.00 

lt.19 S.llt S.llt S.llt S.llt 
L3G L3D L30 1.30 L30 
LOO LOO LOO LOO LOO 
2.¥1 2. .. 2. .. 2 ... 2.9t 



Production casts .Ear 

rcll' .tlrial (first) •••••••••••••• 

1'111 mllrial ( atll!r) •••••••••••••• 

utilitils ••••••••••••••••••••••••• 
l!ll!llr •••••••••••••••••••••••••••• 

lillllR' •••••••••••••••••••••••••••• 
~ •.••................... 
lpllrll •••••••••••••••••••••••••••• 
JacWy ........................ 

lllblDlll1 -- casts •••••••••••• 
tlllrlaf varialt1e •••••••••••••••••• 
adlinist:ratian •••••••••••••••••••• 
.uting, distrilutian inllintt •• 
tlllllDf lall:ur •••••••••••••••••••• 

intl!llSls ••••••••••••••••••••••••• 

tatal ~ cmt ••••••••••••• 
tlllllDf \1lriable •••••••••••••••••• 
tatal 1alalr (of tDt. pmL cmt> • 
dllpnciDtial llarne .,, praKt ••••• 

~ 

COMFAR 
2..0 UH I DO 

IDFM 2.0 - 8lllll & m. S.R.L., llllJlll -
product: 1lllBEl.L CEDliS, 1acal 

Ya:ll V.:12 Yllr.13 Ymr:llt . Ymr:JS 

0.00 0.00 0.00 o.m 0.00 
0.00 0.00 0.00 0.00 o.oo· 
0.00 0.00 0.00 0.00 0.00 
1.3> 1.3) 1.3> 1.3) 1.3> 
1.00 LOO LOO LOO LOO 
0.00 0.00 0.00 0.0(, 0.00 
0.00 0.00 0.00 0.00 :.oo 
0.00 0.00 0.00 0.00 0.00 

2.3> 2.3> 2.3> 2.3> 2.3> 
1.3> L3> L3> L3> 1.3> 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 O.CIO 
0.00 O.CIO 0.00 o.m 0.00 

2.3> 2.3> 2.3> 2.3> 2.3> 

S.1lt S.11t 193 193 1fl 
0.00 0.00 0.00 0.00 0.00 

S.11t S.11t 193 193 1fl 
1.3> L3> 1.3> L3> 1.3> 
1.CIO LOO l.CIO LOO LOO 
2.ft 2.ft 1.Bt L6.1 1.6.1 

I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
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Author 

1) BIBLI06RAPHY 

2> STANDARDS 

3> RAW MATERIALS 

it) EXTRUSION 

- 1 

LIST OF REFEREN:E BOQKS 

Title and Editors 

E. Chard Terms of reference for 
feasibility study on four 
plastic appliances extrusion 
plants. 
Editor: UNIDO report 
OP/BUR/80/015 dated 1~85. 

R.W.King Market support study for 
plastics appliances extrusion 
plant Report No.l: 
Technological aspects relative 
to production and market; UNIDO 
report, April 1986 
<DP /BUR/80/015 > 

R.H.Irvine Market support study for 
plastic appliances extrusion 
plant Report No.2: The 
•arket; UNIOO report, May 1986 
< DP/BUR/80/015 >. 

j.Brzenzski Report and terms of reference 
on plastic testing laboratory 
for the plastic appliances 
demonstration unit in the 
S.R.U. of Burma - Editor UNIDO 
DP/BUR/80/015 dated 1986. 

- ISO R-160/1978 Part I and Part II 
- Cross references between many world most 

adopted standards Title: Plastic 
Handbook by Dr. HJ. Saechtling - English 
Edition: by HANSER Publishers dated 1983. 

- P.lastics Handbook by Or.Hj. Saechtling & 
w. Zearowsky <see above> basic trade 
names, buyers guide. 

- Plastic Additives by Gaetcher & Mueller -
Handbook for stabilizers, Processing 
Aids, Plasticisers, Fillers, 
Reinforrcements, Pigments for 
Thermoplastics. - Edited by CIBA GEIGV 
AF. - English Edition available by Hanser 
Publishers dated 1985. 

- Polymer Extrusion by Chris Rauwendaal of 
the Raychau Corporation, Mau!o Park 
English Edition by Hanser Publishers. 
dated 1986. 



S> IKECTION 
tD.LDIN6 

• 

6> PIDULDS l'IAKIN6 

7> LABORATORY 

8> QIRECTQRIES 

- 2 

- Plastics Extrusion Technology by R.E. 
Krieger Published by R.E. Krieger 
Publisher Co. - U.S.A. <Florida> dated 
1981. 

- Z.Tadmor & Gogos: Principles of polymer 
processing - Edited by 3ohn & Sons - New 
York <U.S.A.> 

Injection Moulding Machines users' guide by 
F. 3ohannaber, Bayer AG - English Edition 
by Hanser Publishers dated 1983. 

H. Gastrow: Injection Molds: 102 Proven 
K. Stoeckhart design Edited by Or. K. 

G.Menges: 
P.Moliren 

G.C.E.Karas 
R.A.Robinson 
V.Whalley 

K.Stoeclr.hent 

R.P.Brown 

W.Brostow & 
R.O.Cornelius 

Krause/Lange 
Ezzin 

Stoeckhart, Germany 
English Edition by Hanser 
Publisi1ers. 

How to make injection 
moulds edited by 
Aachen, Germany 
Edition by 
Publishers. 

RWTH, 
English 

Hanser 

Technology in plastics 
injection moulding in the 
U.K. <1984) - Edited RAPRA 
Tech. Ltd - England. 

Mold making Handbook, SPE 
sponsored - English Edition 
Hanser Publishers <1983> 

Guide to Rubber & Plastics 
Test Eq. <2nd Edition> 
1979 - Edition Rapra Tech. 
Ltd - England. 

Failure of Plastics OreKel 
U.1iversity - U.S.A. <1986> 

Plastics Analysis Guide 
Chemical and Instrumental 
Methods Oynamit Nobel 
Germany - English Edition: 
Hanser Publishers <1983>. 

Catalogue of the 10th International Trade 
Fair Plastics + Rubber - 1986 Edition 
DUsseldorf. 
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ANNEXE 7 

LIST O~ LABORATORY EQUIPMENT 

SOURCE: Mr. .Jan Brzezinsk.i Report on 
Plastic.Tes~ing Laboratory <Nov. 1986> 



I 
I 
I 
I 
I 
I a.. ... 
I 

&.1. 

I &.Z 

&.J. 

a.r.. I .. ,. 
&.6. I 
&.7. 

&.I. I 
&.t. 

I &.10. 

a.11. 

a.12. 

&.1J. I 
I . 

&.1r.. 

.. ,,. 
I a.16 •. 

a.11. 

I ... , .. 

I 
I 
I 
I 
I 

&. Lla •r -i~t rw ~•lat -:1 r.?s't-t.;.. t.•u 
(4lauit7. -\&llt. ~. •1-l~ er ..i.otl-. etc.I 

""-bati- a,.lt.r• it7- ~- t9tal a....N tfft ~ -Ciq t• Scaellwf ... 
prla. 115' 

PD IS ISl2! 

.... ..., ..i- r.r ~r .... GMec (&aol) ' , ..... 111} Z71Z. ~- '2a • D 15GJ (YU.Cit.GI 

....a.u .. nap ~ (O.t • 1.0) •...-rt 
wltll tlln'•9tat 

8lnct r.a.. .... ..., •:ie- ....... t ' JllO ... illeuirte.t-~ D 79Z (Yel..0..GI 
'r U.U .Slfle I I 

• 
'° 2712 ... tll. 6Zt & 111me1r.r.,,....t,..... 

_ _..., 
1 -...... ..., <• ltaft1111•n> 

' Allllills ...... hr -..ctM ..., 1 1.cm 1oA 2712 ..... tll. 6ZID 
lllllk .._..., •C PIC na. 

. 
a.t.atk ~ielll 11lal8me. 0 - ..ttla" . 
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INf'ORllATIOll FOR THE U:->ER: 

SOltE KAPS ARE NOT PHO'TOCRAPHED DUE ITS BIG SIZE 




