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SECTION I: BACKGROUND SUPPORTING I TION

(1) The demand for synthetic polymers in the world is
incr.asing ycarly as pcople are gradually changing over to

the use of thuse polymers for clothing,industrial textilus,
domcstic utunsils and dirs.crwarcs in oddition %o a host of
other domestic, agricultural and industrial us-s, Thus the
world production of synthctic fibres (such as poly:st.rs)

is incroaain% at the ratc of about 30% per annum while

that of plastics and resins(such as polypropyl.ne,polycthylene,
urca-fornaldehyde and melaminc-formagdehydu is increasing

at thc rate of 20% per annum,

(2) The demands for these products are also increasing
in the Union of Burma, as in thc rest of the world, duc  to
the convenience and superior qualitics of thoese products,

It is very appropriate thercfore to considcer the establishe
ment of industrics for producing suitable polymers in  the
Un.on of Burma and also the cstablishment of polymor rescerch
facilitics to aid and advisec thesc new industrics,particularly
since thoy involve complex chemical and tcchnological factors
which should be investigated by scicntists and cngineers
before making the very heavy investments in foreign cxchange
for thu capital cquipment for thecse new industries, In fact,
putrochemical industrics which produce many of these polymers
arc some of the most expcnsive in capital outla{ averaging
several hunéred million U,S. Dollars (in equivalent foreign
vxchange) for a ainilc putrochemical complex and the associated
procussing facilities to manufacture the rcquircd consumer
goods from thc intermcdiate petrochemicals.The Union of Burma
has at present some factories which make finished products
out of synthetic polymcrs and thcse polymers(such as nylon
and polycvster fibres, polycthylene and polyvinyl chloride
granulcs) all have to bo gortcd with a consequent heavy
drain on foreign cxc ¢. Plans are, thercfore, underway

to establish factories (a) for producing yarns I‘rom imported
polyecstcr and nylon chips and (b) to manufacture polyester
and nylon chips from import¢d intermediate products,

(3) Duc to the fact that these polymers have to be im-
portad, therc are restrictions on their use and if they
could be manufactured within the countxry their usage would
be incrcascd, With the limited lucal processing facilities
the tomnage of plastic granulus required per year is about
6,000 tons cost over two millioa dollars annually and
this is oxpected to increase to 16,000 tons per year in the
next decade., Also the annual import of all textiles is
about 100 million square yaards (equivalent to 20,000 tons)
worth twenty million U,8, Dollars which could be substituted
to some cxtent by synthetic textiles if only they could be
produced locally.
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(4) The present plastics rfabrication industry in the
country is in necd of technical improvement and expansion
in order to supply adeguately the nveds of the pcople,The
country is alsc in need of a laboratory and testing
facilitics to tist the raw materials and products and to
advise cn improvements,

(5) Burna also produces a sizable quantit; of natural
rubber.As ¢ucrh ‘nerc exists many local rubber industrics
manufactaring rubber houschold goods,The demand for these

is incruasing cvery year but due to lack of rcscarch faci-
liti.s,th:se irdustrias continue to produce low quality
products, “ter. fore Auc to the pressing need for the
productisn ol qu:lity zoods, the government envisages the
establishri.nt of a laboratory which could providc assistance
to the local indusctri.s n the manufacturc of quality rubber
products.

(6) The textile indus*ry is clso in 2 similar situation

to the plastice and 1vbbor industrics and In addition
requires exp:nsion in tho synthetic textile production in-
cluding regenerc:d cellulose fidbre yarrs in order to supply
the needs of thc »nopulation which is increcasing year after
year, In tn.s fic:ii, Burma is very fucrtunate to have enormous
reserves of bamboo and tropical hardwoods. This opens a
splendid opportunity for tnc cstablichment of rayon and other
cellulosic yarn industrics to meet the rcyuizrement of the
ever expanding textile industry. Ra{on rey be turned into
cheap clothing and it ma{ also bc blcended with polyester

and cotton for quelity clothing. Thus there exists a cat
need for na*ural and syncthetic polymc> rescarch facilities

to give technicel services to tge existing factories and

also to advise and assist thc proposed new textile industries,

(7) Even now i1 Burma,plastics and synthetic resins have
fcund innuncrable uscs, for exampic, in irrigation, animal
and crop protection, utilization of agricultural wastes,
and in the building, packaging, paper, plywood and other
industries.

(8) Incrcasing quantitics of synthetic fibre products
are being used as textiles, ropes,fishing nets, conveyor
beclts, ctc,

(9 It appears that adequatc supplies of a wide range

of raw materials are availavolc in Burma for the manufacture
of polymer gocds, It is envisaged that aftcr the establish-
ment of a new rcefinery, a large supply of naphtha will become
available., Also thore ie a possibility for natural gas
production in the country. Thesc constitute the main rew
materials fer a petrochemical complex lcading to the pro-
duction of polymer products. _ '

il i A st
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(10) The dcvelopment of glastics and synthetic fibre
rescarch will help many existing and planncd industrics

in Burma, For example, synthetic rc¢sims arc uscd in the
manufacturc of papcer products rcquiring high wet straongth,
CoBe gaper towcls, napkins, tissuvs, ctc, Also there is a
possibility of incrcasing thc production and upgrading of
the alkyd resins, produccd in this ccuntry, for the gaint
industry. Bome o} these 1+ 8ins such as urca=fc maldehyde
and phcnol-formaldehyd. arc invaluable as adhesives in the
plywood industry., Th:o production of plastics and synth.tic
fibre products would consume many by-prcducts of petrolcum
refining, Burma alrcady has two plants for thc¢ manufacturc
of urca fcrtiliscer. Surplus urca would find extcnsive use
in the marufacture of amipo resins, cg. urca-formaldchyde
and mclamine-formaldchyd~, which are used as adh:sives,
break-rcsi itant crockery, ete. A caustic scda and chlorinc
plant is alrcady in operation and thcrc arc also plans for
more factorics of thc typc in conncction with pulp and paper
manufacture,

(11)  As a matter of policy, the Govermmcnt desircs maxdcum
utilization of domcstic raw materials by ncw industrics,and
it discourages the sctting up of ncw industrics based on
importcd raw materials, It is also dcsirable to creatc more
employmcnt for the people, and to suc that imported goods
are increasingly subst tulcd with locally-made goods, The
Government is naturally inclined to favour industrics that
can start production quickly,

(12) However, the development of the polymer industrics

in Burma has been handicapfed by the lack of a sufficieat
number of skillcd personnel and of quality control as well

as by the abscncc of adequate technological and applied
rescarch services to industries consuming polymcric mmterials,

(13) Por the above reoasons the Gowernment of Burma has

proposed to establish an ngplied polywar rese-.rch laboratory

at the Union of Burma Applied Research Institute, which 1is

; government organization under the Ministry of ﬁlanning and
inance,

(14) The reasoms for choosing to establish the new applied
Kolizer research laboratory (APRL) at the Union of Burma
gg ed Rosecarch Institute (UBARI) are:- (i) UBARI is the
only mul tidisciplinary applied resecarch institute in Burua
established since 195; for science and technology and is
inherentti suited for this purpose., (ii) The establishment
of APRL within UBARY will bring mutual benefit to APRL and
UBARI, because the existing departmer®s of UBARI will provide
valuable supporting services to APRL and the facilities of
APRL will strengthen UBARI and extend its activities. (iii)
Adequate space is availadle in the land belonging to UBARI
for the construction of a dbuilding for Applicd Polymer
Research, (iv) Munds have been allocated to UBARI for use
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in ¢onstructing buildings and facilities for the Applicd
Pclymer Rescarch Laboaratory.

INSTITUTIONAL FRANM-WOKK

(15)  The Ministry of Planning and Finance, through the

"BARI is th cooperating agency for this projcct. The UBARI,
wh ro the APWL is int:ndce? to be established, 'cgan effcctive
spuration, ie.2e conduct of research activitics on an organised
scnley in 1955 and its funds are derived solcly from the
Govurnm it of Surma, Currcntly its annual budget is approxi-
mat.ly Us 8 €,700,

(16) The totnl proucnt staff numbers 355§ of these, 70
arc univ.rsity gradustoes, holding Ph,D., M,Sc,, nd B,Sc,
degrecse The rost arc technicians with varﬁing degrees of
sub=profuscional tminin%. The government has ruccntl{
approved to strunpthen UBARI. Its staff complement will be
increcased to a total of 604 p.rsonncl in thc next five ycars,
The UBARI is a multidisciplinary ~pplivd rcscarch institution
with 12 differcnt disciplinces which arc as follows:-

1 Ccllulose & Paper Technology
2e Appiicd Chemistry

3+ Food Technology

4, Pharmaceutical Chemistry
5. Cecrumics Technology

6. Metallurgy

7. Physics & Engineering

8+ Anzlytical Chemistry

9, Standards

10, Atomic Encrgy

1. Technical Information
12, Instrumentation

(17) Each of these disciplines, organised as departments

of UBARI, is headcd by a senior scientist who has had
aiecialiscd training in his respective field abroad, Pro-~
visions have bcon made for appropriate additions to the stasf
for the APLL and thc other componunts of the UBARI,

(18) The UBARI decpartments are housed in a building complex,
numbering 40 in all,on a 36 acre site in Rangoon which leaves
ample space for cxpansion as new fields of investigations arc
added to the prescnt operation, Each of these buildings have
been designed and constructed to suit the operation and the
equipment that is intended to be housed, A new duild coatirg
aggroxinatel US § 400,000 i@ about to be constructed for the
+ The L will operate as a component of the UBARI and
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will enjoy the full benefits of the t.chrical servic: s and
other faciliti.s of tho UBARI, It would, through the UBAKI,
have A clos. relationship with th: For.st Hes.varch Institut. ,
the Myanma 011 Corporation laboratori-s,the various Univ. re
sitice nnd Collcges of Burma, and other rosearch instituti~ns
and industrics in Burma,including paper and rubber industri.s,

(19)  UBAKI op. ratos und r the supervision ar-. contrnl of

the Mirnistry of Plannine nd Finance through the Chairman,
UBAKI, who is assist d by th. koard of Directors.

FROVISIONS FOR GOVERIMINT FCLLOW-UP

(20) Provision o ti.. follow-up o7 *%  proj. ct would t.
made through normil tudect allosatinn ¢ *he Governm.nt *o
the UBARI,The Jov.rmm nt fully r.cognis-s the importance or
the activiti.g of UBAKI to both inductiry and applied rcscarck
in Bmao

(21) A ducision has bocn made by *h. Government to add
APRL as 1 componcnt to the UBAI'I, The r.asons for arriving
at this dccision are given in (14), As such, plans havc

been laid for both the provision of staff for the APHL and
the strengthening of th. UBArI, Drawings have buoen complcted,
after consultation wit:. the UNIDO mission which visited
UBARI in 1971, and funds allocated for th. APEL building,

g LR T CTIVITIZES

(22) Since it was realized that cstublishment of the applicd
polymcr laboratory required advice from foreign erxperts con-
cerning layout, cquipment specifications, proposed programme
of work and thc kind of tcchnical assistance, financial
assistancc from UNDP and other sourccs, the Governmen® fore
warded a rioqucst through the UNDP Fesiéent Representative

Dr. El Maraghi for a UNIDO advisory mission for discussion
with the "ppropriatc authsritics in Burma.

(23) The United Nations Industrial Development Organiza-
tion responded by acnding a team of three cxperts ,Professor
Robert N, Haward (U.K.), Dr., E, Braunst-iner (Austria) and
UNIDO staff member Dr, ﬁ. May as tcam lcader on a Special
Industrial Scrviccs Mission to Burma from 2 September to
17 8September 1971,

(24) The mission undcrtook a technical study of requirements
of the laboratory in order to castablish the present and future
necds of pol{lcra in the country taking into consideration the
raw material sources and Government industrial dcvelopment
policy. As a result of the study which included plant visits
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and discussions, it was decided that a request should do
submitt:d to the UNDP for technical assistance as soon as
possibdblea,

(25) The UNIDO mission preparcd the list of equipmont
required for the synthetic polymer rcsearch described in
this proposal,The equipment for the natural polymer research
was listed by the scientists of the UBALI,

FUTURE U IST

(26) In future as needs arises for unforscen additions to

the pri:sent project, bilatcral assistance may be sought for

specific complemcntary polymer rescarch activities from the
P,

SECTION It 0 OF THJ

A,

B,

27 This project forms part of the approved Country Pro-
gramme and is closely linked with the expansion programme
of the Union of Burma Applied Research Institute.

LONG-RANGE OBJECTIVES

(28) The demand for synthetic polymers, such as plastics

materials, yarns and natural polymcrs like rayon and rubber
is increasing ycar by ycar., Burma already has nax factories
producing thcse commodities based on imported scmi-finished

groducte.Exception to this is rubber industry which is using
atex produced in the country.The proposed polymer laborstory
will do the research work necessary for the cstablishment of
polymer industries based on indigenous raw materials and give
advice to the govcrnment in flanning of new polymer industriss
and to provide technical assistance to the exist polymer ;
factories in upgrading the qualitics of the products,

TE O TI |
(29) To develop an effectivc well-organized and woll-

equipped polymer laboratory composed of the follow
dopartments in the Union of Burma Applied Rescarch Institutes-

Thermosetting Resins Department

Plastics Properties and Processing Department
Fibre Techno Department

Rayon Research Department

Rubber Research Department

[~ R el ]
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(30)  Facilitics for rayon and rubber rcscarch will be
respectively incorporated to the Cellulose & Paper Rescarch
Defartmcnt and the ApPlicd Chemistry Ruscarch Dopartment,
which will be responsibdle for c¢ffective rescarch, These
department: have trained sci.ntists to carry out r.s.arch
in the respective ficlds,

(31) To establisk a practical-oricntecd synth.tic polym.r
rescarch programme to collcct the data neccssary for the
establishment of factorics producing polym.r mat.rials
alrcady in us< in Burma,

(32) To train the local scicntists in various ficlds of
polymcr chemistry,

(33) ~o install and operate thc urca=-formaldchyde resin
pilot plant and testeproduce as soon as possible,The product
will be tcsted for quality in the cxisting plywood factorics
and this cxperimont is to continuc until the pPlywood cngincers
are comgletcly satisfied with th¢ rcsult, Basud on this =
proposal would be drawn up to sct up a full-scale urvae
formaldchyde factory in Burma for submission to thc Ministrios
of Planning and Finance and Industry,

(34) To train the 1local scicntists in r.sin synthcsis,
formulations and compounding with additivc: as well as
moulding tcchniques,

(35) To train the local scicntists in the analysis of
synthetic fibres and plastics by both chemical and ine
strumental techniques,

(36) 7To train thc local scicntists in the opcration and
maintenance of various equipment purchased for polymer
rescarch,

(3?7) To train thc local scientists in mechar.ical testing
of fibres and yarns and in evaluation of testing results
especially usin% Instron Universal Tcsting Instrumcnt and
Uster Evenness Tester.

(38) The groject is primarily technologically-oricntcd
and has no direct investment potential, owcver, the APRL
will yicld data of value in stimulating, planning and
financ the further development of the plastics, rubber
and textlle industrics in Burma and should, therefore, lead

indirectly to an inorease in investment in the respuctive
industries,




SCTION  III: WORK__PLAF

Project Activitie Location

(a) The Zoverament will UBARI
complut: the construc-
tion ¢f a threc-storeyed
laboratory building
having floor sgaco
15()0 oq.mo y fur-
nichcd with locally
available ladoratory and
office furniture,complcte
with watcr, fucl and
clectrical installations,

(b) Substantial spacc allowance UBARI
is madc in thc undeveloped
arca for the astorage of raw
materials and experimental
products from the pilot
Tlants and processing
aboratorics,

2, 1dpine of project activitics

(a) W
C O

The Project Manager will UBARIL
arrive in July 1973 and

he will in consultation

with the local countere

parts carry out the foliowingie-

(1) Draw up a 1list of equip-
ment necessary for the
laboratorics and pilot
plant so that the equi
ment will arrive together
with thc sxperts,

Starting 4date

and proposcd
duration
To be ¢ lcted

b;?Scp tom

Stare
July 1




(11) Bupervise and ov.rsee Location

thoe constructioa of
the laboratorics and
installation of utilie
tics,

(111) Draw up tuntativ: work
programmc for the
QWJ Pt! ®

(iv) Draw up a trainiag zro-
ama¢ to b comduc ted
experts for the local

staff,

(v) Draw up a fcllowship
programme for the local
staff to bc sc¢nt abroad
for furthcr training,

-

(1) Recruit suitadle local UBARI
reonncl in time feor
arrival of the expers,

(11) Set wp ladoratory amd
pilot plant oa the
arrival of ewxportes aad

equipment,

(141) Initiate the work
prograame agreed upea

(iv) Experimeat and test
produce UP on pilet
’l“t “‘1..

(v) h{vt:-uun for
fa work oa other
resias aad free radical

polymcrisation precesses,

(1) Reeruit suitadle lesal UBMR]
roeanel ia time feoo
arriveal of W

oxpers,

atarting {atr.
ad propos 4
Adura*ir

Prom January
1974

My-&’t.
197

Prom Oet, 197

Proa Jaa, 1975

Prem Oet, 1978

Prema 1y 9%




Location

(i4) 5.t up literatory Ha th.

(1id)

fiv)

(v)

(vi)

arrivil Lf xpert,

initite *he work ?rogrmu
of the atudy »f polym o r
propertics,

Ev:lust. *th. . 3ins produccd
ir. *h F, progremm. With
s amlird sp.cifieations and
o find ~ut Yoer conditicns
for mouliing of th ac r sins,

Fxt nd *h ¢ gt} activities
*7> poimers and plastic proe
fucts ted in loc1]l industriea,

Lay f~uada*ion for futurc

* chrical support work in the
proc ssiny of‘;ulyn\ rs for
*A. 1loc=1l manufac*ur rs of
plaatic products,

(4) Ui LALME Labaraiacx

(1)

(i)

(iid)

fverudt suitable leeal
P reomncl in *im. for
*he arrival of the cxpurt,

UBAi(]

3t up a *.eting laboratery
on the arrival of the emp.rt,

Indtiat. the werk L!: reane
for sical amd ¢ >3e-1
testing of fidres, yara and
toxtil.s 1A foy {le [ ]

of 4y . ing and finishing
preecsscs of satural and
artificial fidbres, local as
w.1ll s wmpertcd,

Betond the astivities se 2s
to Be ablc to halp the

agrisultural secter in the
zrod of cotten aand other

agriculteral fidees amd aloee
te assist Sh. imdwstrial

Starting date
and propos.d
duration

Jan - March
1975

From April
197

Pro:');gril

Prom July
1975

Prom Oct,
197%

From July
197

Jan - Barch

197%
Proa ”;gru




11-01

11-02

Erodect Mapagerp Rangoon

He should b  a polymer
scicntinst with cxtensive
appli 4 r scarch cxpericnco
in the plastics and /or
syr.th- tic fidre industry,

Rc should b familip 3&
the or-?nnlzation and con-
duct of appliid research

and toc cal scrvice
ladoratorics and be adle to
coilaborate _ffectively with
rcscarch personn:l, He must
have managemcrt .xpericnce
and ®: & skill 4 administrator
since his duti s will bde the
ovurall prof:¢ ssisnal and ade
Binistrative managoncnt of the
projdect,

folumer Chomdst(Andno-rusing) Rangoon

Hc should de familiar with
the chemistry of wea and
nulnw-tomldohido resins,
In collaboration with counter-
part chcaists, he will design
and carry out a work prograane
in synthusis various aminmo
rosins for applications as ade
hcsives, lacquers, paints and
resins }or pur textile
troatacnt, Re will also traia
and advise counterpart chemists
in scaling up ladoratory e -
Beats to pilot plant quantities
for comm.rcial evaluation,

July-197%

18/mm




Rangoon July 197% 12/am

He  should have long ex=
pericnce in the production

of urca and mclamine-formal=-
dchyd: moulding powders., He
will train his counterparts

in rcsin synthesis, formulations
and compounding with additives
as well as moulding techniques,

41-04 Plastics testing expert Rangoon Jean, 1975 9/am

He should bde familiar
with standard mechanical
tcsting proccdures for
both fibres (synthetic and
natural) and plastics, He
will demonstrate to his
counterparts the use of
testing cquipment and advise
on various standards to be
adoptcd for fibres and
plastics,

11-05 Fibre technologiat Rengoon Jan, 1975

Hc should have experience

in mechanical testing of
single fibre and yarn 4in-
cluding the use of specialised
equipment such as the Instrom
Univcrsal Testing Instrumemt
and Uster Evenness Tester, He
will train counterparts in
mechanical tcsting of fidbres
and yarns and in evaluatioa
of testing results,




11-06

11«07

11-08

Apalyss Rangoon Jan, 1975 9/mm

Ho should be an expert

in the analysis of aznthetic
fibres and plastice by both
chemical and instrumental
tecchniques and train  the
counterparts in these
techniques,

ntRAMy e feneeen uiytom 1/

As a polymer chenist

specializing in addition
polymecrization, he will
advisc and desl a work
rogramnc in this field,

e will dcmonstrate and
instruct the experimental
tuchniques used aspecially
for olrorization studies
on vina chloride, Knowledge
on processing and testing
PVC as woll as applications
will be desirable,

Sert-tum consultants Rangoon As required 6/mm
in 192%,;9’76

High level specialists are and

to advise the project im

various ficlds dea with

specializod apd specific

technicel problems as deemed
desiredle,




e 14 =

W

Egllowships
Subject Nusber lecaticns uﬁn Ruratien
31-01 Rubber Technology 1 U.K.,Japan April 1974 9/mm
W.Germany
31-02 Study tours to uni- 6  Open July 19% 9/um
versitics, rescarch
institutes and
polym.r factorics
31-03 Thurmosctting Resins 4 gx., April 1975 36/mm
%emw
31-04 Managcmont 1 " April 1975 9/mm
31-05 Thermoplastics Resins 4 " Oct, 1975 36/mm
31-06 Fibre 2 . April 1976 18/mm
31-07 Polymcr Analysis 2 " April 1976 18/mm
31-08 Rayon Manufacture 1 . April 1976 9/mm

In addition to the above fellonhior separate arrangements
have becn made by the Govermment ‘\m to send 12 scholars
abroad from 1973 for advanced studics in various ficlds of
high polymers lcading to M.,8c. and Ph.D, degrees,

Section Total 1973 19 1975 1976 1977

S8ynthctic Polymer 201,700 - 123,300 64,000 14,400
Laboratories

Natural Polymer 75,000 = 50,000 25,000 -

2P0 = 175,300 N5,000 W3
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Resails o2 .gn:gﬁﬂgﬁ ggumng yaluod in
Scction Total 1973 1974 1375 1376 1977
3 No Vehicles 7,000 2,000 o oTTTTTTTITTTTTeoI
for 7 cxperts
7000000 C = - -

---‘------—------------ -----------..----------------n----------

Chemicals 25,000 - 5,000 5,000 - 7,500 7,500
and Raw
Materials

Spare-parts 44,000 - 5,000 10,000 9,000 10,000 10,000

Bection Total 197; ) 1.9.71 .1.9';5 1976 1977 1978
Proight and 36,670 500 19,630 12,130 3,440 500 470
Insuramce

e

5%,690 500 21,630 46,130 7,840 5,500 5,470
w




For gypthb.tic polym. L poszarch ($201,70)

Sections: Th. rmosctting reain dcpartacnty Pllsticse
prop:. rtics and proccesing dcpartaent
Fibre tochnoiogy dcpartmecnt,

Equinmsnt: Analytical balance () $

Balance (Top pan)

Melt indcexe T

Instron Univ.rsal Testing Machine
Hounsfi. ll [ nsometer

Milling Machines for tcst specimen
Drying Ovens (3)

Vicat Tc¢s*.r

Brittlencas Tester

Autoclaves

UV - IR i.mps

Electrical conductivity instrument
Tracking resistance apparatus
Brabendor Flastograph

Laboratory hot rolls(electric)
Abrasion Testor

Plexural Tester

Dimcnsional 3Stability tester
DTA-TGA a@puratUI

Thermostats

pH mcters

Furnacc

Jster evenn:ss tister

Avcry impact tostors 2)
Microacope ihot-ltage

Microscope (bimocular soom)
Thermosctting reain pilot lant
(8till, filtcr, mixer, ball-nills
and accessorics)

Compression moulding machine
Injoction moulding lacgino for
thomoscte (plus moulds '
Gas Liquid €l romatograph,preparative
modcl

IR-8p.ctrometer

UV-Szectronctor

Multi-daylight prcss

Moulds for Compression nachine
Twist tcater

Cotton Sorter

n
-

-
AN
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i
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Tompcrature coatrol and humidity $ 15,000
coatrol oquipacnt

Automatic Washcr 500
Laundcromctor 500
Bursting toster 300
Dyeing quipm.nt 1,500
Dycing cquipmunt (righ temperaturc) 1,500
Crock-mc ter 200
Pabric Insp.ction tablcs 200
Wet processing apparatus 720G
Cotton colorimetcr 80C
Polym. r molccular woight determimpation unit  4,00C
Kathetomet.r 1,000
Micromairc 1,000
Microtomec 800
Yarn appcaranco apparatus 250

Sub-total:- $ 201,700

Ior _Baturol RolYmer russarch ($75,000)

fiectignt To bc incorperated to Ccllulose
and Pap.r Rcscarch Departacnt
and Applicd Chumistry Res.arch
Departmont of the Union of Bursa
Applicd Rcscarch Institut. .

Laboratory .quipmcat for making $ 25,000
rayoa and othcr ccllulosc derivatives
1ikc zomocic fibre, ccllulose
actatc, cullulosc dbutyratc,lacqucrs
eto, from dissolvimg pulp complete
with film and yara cxtrusiom unit

epd doxanthation uwnuit

Ladoratory cquipmcnt for producing $ 25,000
dissolving 8:? from indigonous rew

materials, 101b, digestcr,

Valley and PPI boaters, Shoet-

seking machinc :nd other auxiliary

equipment

Laboratory equipm:nt for producing

quality rubber products from latex ¢ 25,000
and tost uachimes for various

rubdber 1)

| Ny
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Total for non-cxpundable cquipm.nt
o‘her than v.hicl.s
Details of non-uxpundable itoms
(vchicles) for possibl. supply
through th. UNDP Comtribution
Vehicl.os (for ficld transport)

Tornl for ncn-uxpendable quipmcnt:-

D vnils of uchndablc items for
pos:-itl  supply through the UNDF
contribution,

(1) Chumiculs and raw matcrials

(Z) Sparcparts
Tot~l !or .xpendable items:-

D.tails of misc.llancous cxpenditure
for possibl. supply through the i g
contribution.

(1) Fr.ight and insurance

(2) Contingcncics

Sub-total for misccullancous itoms:-

ORAMD TOTAL:-

$ 276,700

7,000
$ 283,700
$ 25,000
$ 44,000
$§ 69,000
§ 36,67
¢ 20,000
$ %,67
§ 409,370
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C. REGCHIPTION OF GOVERNMANT IKPUTG
1.Pinsncial Obligatiops

The Government will finance the budget of the APRL
project approximately to the amount of Kyats 4,591,136 over
the five year period (1973=1977)., Budvetary pruvision for
the project would be made through the budyet of the ""BAkI,

e AB t of Natio Sta

The main counterpart ofticer for the project will
be one of the Directors of the Institute and a total ~om-
plement of 20 research staff has been p ovided for “he APKL
in the first 2 year period of the project, An additional 20
is to be added in the next three year period. There will be
5 main sections established in the APikL with each seoction
having an appropriate head who will act as a counterpart
for the relevant UNDP Expert.

3. Trajning

The Government iill ascist in the training programmes
of the local staff both at home and abroad,

4. Goverpment provided supplics and equipment

(1) It is planned to accommodate the APRL in a new
laboratory building to be built in the UBARI
Compound ,

(2) The Government will provide locally available
expendable and non-expendable e¢quipment to
complement the equipment supplied by UNDP.,

5. Miacellanecua

(1) The Government will provide funds for internal
travels for the UNDP experts and the national
staff, considered necessary for the successful
oxocu‘:ion of the assigmmsnt,

(2) Under the miscellansous heading are also included
various costs such as electricity, water supply,
fuel, operating costs of vehicles, internal
telephones, local taxes and duties, and contingencies,




2 -

Detaile of build: | dsd by she §

1. Residential -

2. Research Building-

No provision has bdeen made for
experts and consultants simce
it is presumed that the UNDP
will take care of this matter,

A three storeyed duilding hav

a total floor space area of 1
square meters run{ furaished with
locally availadle ladoratory amd

office furniture amd complete with
o}eeticiw. vater, and gas iastalla-
tions,
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ORGANISATION O 2

Te Pending finalisation of the new consolidated Standard
Agreement with Govermments, thc following standard text is to
be appended to all project documents,

General responsibdbi i

2 The Government, the UNDP and the Executing Agency shall
Jointly de responsible for the execution of the project and the
realisation of its objectives as described in Section II of this
Project Document,

3. The Government shall provide to the project the national
project personnel, training facilities, land building,
equipment and other required services an:l flcil{tiu. It will
designate the Government Co-operating Agency named in the cover
page of this documcnt, which will hereinafter be referred to

as the "Co-operating Agency® and which will be directly respon-
sible for the implementation of the Government contridbution to
the project,

4, The UNDP undertakes to complement and s plement the
Government participation and will provide thro the Executing
Agency the required expert services training, equipment and
other scrvices within the funds avahable to the project,

Se Upon commencement of the project the Executing Agency
may be requested to assume i:imary responsidbility for project
execution, However, that primary responsibili shall be
exerciged in comuitation and in agreement with the Co-operating
Agency. Arranﬁenonta to this effect shall be stipulated the
proiect Work Plan as well as for the transfer of this respon-
sibility to the Govermment or to an entity designated by the
Government during the execution of the project,

6. Part of the Government's articipation may take the

form of a cash contribution to P. In such cases, the Bxecuting
Agency will prcvide the related services and facillties and will
account annually to the UNDP and to the Government for the
expenditure incurred,

Particinat;on of the Qﬂgm

7e The Government shall grovide to the project the services,
equipmcnt and facilities in the quantities and at the times

specified in the Work Plan, Budgettq provision - either in
kind or in cash - for the Government's participation so specified
shall be set forth in the Project Budgets.




8. The Co-operating Agency shall in consultation with
the Executing Agency aeai?x a director for the proJject on
c

a fulltime basis, He shal arry out such responsibilities
in the project as arc assigned to him by the Co-oprating

Agency.

9, The eatimated cost of itoms included in the Government
contribution, nas detailed i.. the Progect Budget, shall be
based on the best information available at the time of draf-
ting this projcct proposal, It is widerstood thut price
fluctuations during the p:riod of e¢xocution of the project

Bay necessitate an adjustment of sail contribution in

monctary terms; the latter shall at nll times b: determined

by the value of th: serv.-cs, cquipaent and facilities required
for the proper cxecuzion of :he poa/ect,

10, Within the given number of man-months of personnel
services described in the Work Plap minor ad justments of
individual assigmments of praject personnel provided by the
Government may be maae by the Government in consul tation with
the Executing Agenc:-. if this ic found to be in beat interests
of the project,

11, 1he Government shall continue to pay the local salaries
and appropriate allowances of national project personnel
during the period of their absence from the projoct while on
UNDP fellowships,

12« The Govermmcnt shall defray any customs duties and
pay other charges rclated to the clearance of roject equip-
ment, its transportatiocn, handling, storage related
cxpenses within the country. It shall be responsible for
safe custody of the equipment, its installation and maintenance,
insurance and replacement if necessary, after delivery to the
project site,

13« The Government shall uake available to thc groject-

subject to cxisting security provieions - any published and
unpublished reports, maps, records wnd other data which are
considered necessa to the implementation of the project.,

14, The Government shall assist all project personnel in
finding suitable housing accommodation at reasonable rents,

15 The services and facilities specificd in the Work Plan
which are to dbe trovided to ‘be proj ct by the Government by
means of a contridbution in cash shall be set forth in tho
Project Budget. nt of this amount shall be made in local
currency to the in accordance with the Schedule of
Payments by the Government.,




16, Payment of the abovementioned contribution to the
UNDP on or bc .'or. the dates specified in the 8Schedule of
Payments by the Tovernment is a pre-requisite to commencement
or continuaticr ol project operations,

Farticipatior o* thc UNDP and of the Fxecutipg Agemcy

17, The UNDF shall provide ‘o the project th.ough the
Exccuting Ay _ncy th cervices, equipment and facilities
described in th. Work Plan, Budgctary provision for the UNDP
contribution ns specified shall be sct forth in the Project

Budget,

18. The Exceuting Ap :ncy shall consult.witk the Government
on the candidature of thc Project Mamagcer < who, under the
dircction of the Executing Agenc:(, will b responsible in the
country for the Executing Agency's participation in the project,
The Project Managcr shall supervise the cxXperts and other :goncy
personnel assign-d to the project, and the on-the-job trai ng
of national proj ct personnel, He shall bo responsible for the
management of 51l cquipm:nt provided to the projuct from UNDP
fundao

19, The Zxccuting Agency, in consultation with the Govern-
ment, shall n=sign intornational staff and other personnel to
the project s specificd in the Jork Plon, select candidates
for fullowship:s and derermine stamdards for the training of
nationzl progect personnel,

20, Jcllowships shall be administered in accordancc with
the fcllowehips regulations of the Executing Agency.

21, The Txuoculing Agency may, in cement with the
Government and UNDP, exccute part or all of the project by
sub-contract. Th. sclection of sub-contractors sgal be made,
after consul*aiion with the Government, in accordance with
the Executing Arcncy's procodures,

22. All mat_.rial, cquipment and supplies which are
purchased from UNDP rcsources will bewscd ¢xclusively for
the execution of the project, and will remain the property
of the UNDP in whosc name it will bc held by the Exccuting
Agcency, Equipm.nt supplied by the UNDP shall bc marked with
the insignia of the and of th¢ ixccuting Agency .

23, Arrangcments may be made, if nccessa y for a
transfer of custody of equipmunt to local aut orities dur
the I%retim of the project without prcjudice to the fimal
transfer,

17 Way alsc be doslgnatod Toos Yoaler on Chie? Tochnlcal

Adviscr, as appropriate




o4, Prior to completion of UNDP nseistance to the projcct,
the Covermment, the P and th. Exccuting Ag.ncy shall comsult
&8 to the disposition or all projcct uquifm-nt provided by the

« Title to such cquipm.nt shall normally be trunsforrcd to
the Government, or to ag °ntity nominut. 4 by e Governmcnt,
whon it 48 required for continu:d op.ration of th. roj.ct or
for activities follow dircetly *ﬁ refrom. Th. '.'N'BP may,
however, at its discr.t oy retain titic to part or all of such
cquipacnt.,

25, At an agrced time after the complction of UNDP assistance
to the pro cct, thc Governm nt and th. F, and if necessary
the Bxccut Aguncy, sha’l rovicw the activities contin

from or comscqunt upon the project with o view to cvaluating
its results,

mum&mummm
SRQ gxocutin- A r

26, In uccordance with the agrecment concluded by UNDP and
the Goverament conce raing the provision of assistanc., the
personncl or UNDP nnd o h r Unitcd Nntionms organisations agso-
ciated with the Piogect, shall b. accorded racilitics,privileges
and i{msunitics Sp.cificd in the said AgrCement ,

%&

274 The Executing Agency's contractors amd their personncl
(except Government nationals cmployed Jocally) shall:

(a) Be immunc frog lagal procuss in respect of all acts
perforzed by thom in thoir official capacity in the
exacution of the project;

(b) Be immune from n:tional scrvice obligations;

(e) Do immune together with ‘h.ir sfounel and relatives
dspondent on them from immigration restrictions;

(4) Be accorded thc Yrivileges of bringing into the
country rcasonabdbl. amounts of fore currency
for the purpo.vs of the project or for porsonal
use of such personmel, and of withdrawing any
such amounts bro\:gt to the country, or in
accordance with relevent foreign exc

tions, such amounts ag BRy de earned
therein dy such personncl in the execution of the
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(e) Be accord.d tof.thor with th ir spouscs and relativcs
dcpendont on them the same repatriation facilitics
in the even* of intirnationa:l crises as diplomatic
CNVOoyYS.,

28, All pcreonncl of the Exccutinge agoncy{s contractors
shall enjoy inviolrili y fo 011 papers and documents rclating
to th. proj.ct,

29, The Jov.rruw n: sh:ll i'h.r (x.mpt from, or bear the
cost of any tox s, du‘i ¢, f .5 o l.ovics which it may imposc
op any for.ifn firm or or-unisation which may be r.tain.d by
the Exccuting o ney vt oon h Tor ipn personncl of any such
firm or organisnation in : 3p.ct of:

(a) The 54101 ¢ or w5 e@:.n.d by such porsonnel in
the w»-cu®ion of the projuct;
(b) Any jiipment, mat rials and supplies brought into

the coun'ry i{9: th purposcs of the project or which,
after havin- b . n brought into th. country, may be
sutsequentl; vithdrown th.r . {.om;

(c) Any substantial quantiti.s of cquipmont, matcrials
and supplics obtain 4 locally for the cxccution of
the projcct, such as, for xample, pctrol and sparc
parts for th¢ op.ration and maintcnance of cquipment
mentioncd undor (b) abov:, with thc provision t
the <8 and approximatc quantitics to be cxempted
and relevant proccdur:s to b followcd shall be
agrced upon with th. Gov rnm.:.* nnd, ag appropriate,
recorded in th. Work Plan; and

(d) As in th. casc of conc.ssions currently granted to
UNDP anéd Ex. cutins .pgoncy's porsonncl, « property
brought, including on: privat:ly ownea automcbile
per cmploy.., b, the {irm or organis tion or its
pecrsonn.l for thuir personal usc or donsumption or
which aftcr having been brought into the country,
iy subscquently b withdrawn thercfrom upon depar-
ture of such p.rsonncl,

30, The privil_ges wd immunitics to which such firm or
organisation and its p.rionncl may be entitled, referrcd to in
the paragraphs above, may be waived by th. Bmecuting Agcency
where, in its opinion or in the opinion of the UNDP, the immunity
would impede thc coursc of justice and can be waived without
prejudice to the successful complcection of the project or to the
interest of the UNDP or the Exccuting Agency.

3. The Exccuting Agency shaull provide the Government
through the Lcsident Lieproscntative with the list of pcersomnmel
to whom the privileg:s and immunitics c¢numcratcd above shall

apply.
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