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GLOSSARY 

Nard faaingr Application of a special alloy metal to a base 
steel. using weldinq techniques; produces an 
abraszon-reslstent materzal 

Hardening: A metallurgical technique used to haraen 
metais so as to make them more wear-res~stant 

CXFI 

Kyat r 

Pyas t 

V I I B ~ P  t 

Jig 8 

6 kyat = US 81.00 

Burmese unit of currency - 1/100 of a k y a t  

Burmese form of measurement = 3.6 lbs. 

A gauge against whlch one measures all outputs 
of a particular part to see that all meet the 
same specification 

A device designed to hold a plece stlll whlle 
it's being machined. 

Syndicate: an organization whose membership consists of 
all tho townshlp societies wxthin a Division 
or State; it coorainates the entrepreneukzal 
activities of its members 

Machiningt A method ussd to make tools, parts, or 
machinery; this process produces objects of a 
specific dimension 

Normalicings Process by which stresses are relleved 3.n a 
metal part (rnetalurglal term) 

Quenching: A fast method of cooling hot metal by plunqing 
it into certain liquids 

Optical 
Pyroretmrt High temperature measuring devices 

Carburicationt Process by which carbon is added to steel that 
steel can be heat-treated and made harder 

Chill camting: Method of casting using a chill mold; produces 
a very hard part 

Crurrhing 
capacity r Amount of oilseed processed 

iii 





1 .  EXECUTIVE 6UMHARY 

The five-year E d i b l e  01.1 Processing and Oiatrlbutlon Project 
(EOPD), was awarded to Aqx~icultural Cooperative Development 
International ( A C D I )  and subccntractor, EPE, Incorporated :Ln A,uaust 
1 9 H 6 .  The EOPD tochnlcal asaxstance team, nn oil. procasolnq onuineer 
and two master mechanics, arrived In Rangoon. Burma ~n Octo~or 19d6 
and began project implementation at that tidie. In September 138EI the 
project was terminated due t.o political unrest and the team wa3 
ev.acuatod to Thailand. 

The project was conceived and designed to increase the production 
and purlty of edible oils in Burma. Project technical assistance 
focused on fifteen selected oil mills, four national xndustrial 
producer workshops, and technzcal and managerial staff worKlna with 
the Ministry of Cooperatives and locally-based n1xlI.s and W O ~ K S ~ O ~ S .  

Burma's edible oil industry i s  severely handicapped due to the 
low production capacity of' it3 expeller (screw-preas) rnll.1~ and the 
poor quality of the oil and oilseed cake produced in the extraction 
process. The extraction machinery in these mills--referred to in this 
report as the "expelleru--yenerally is in a very poor state o f  
repair because of the lack of appropriately designed and fabrlcared 
wear parts and incomplete knowledge of repair and malntanance of 
these parts and of the equipment involved in edible 011 processing. 
In addition to problems with the machinery, the quality and quantxty 
of oil are affected by the absence of seed selection standards, poor 
preparation of seed for pressing, and unsanitary handling of the oil 
and oilseed cake once pressing is complete. 

As a result of three major accomplishments and four assoclatod 
achievements, the project has made a scrong beginning toward 
upyrading the Burmese edible oil industry. This was done primarily 
by building on existing local expertise supplemented by on-the-lob 
training, and by using materials (often available locally) and 
processes appropriate to the Burmese situation. It cannot be 
emphasizad too strongly that the solutions found to date are a result 
of the high degree of enthusiasm and cooperation shown by workshop 
and mill technical staffs. 

Though there are many project accomplishments, three in 
particular must be considered major by any standard. In a relatively 
short period (between February 1987 when the project workplan was 
implemented and April 1988 after which the political situation made 
project work practically impossible), three mechanical breakthroughs 



* New and longer-wearlnq expeller worm and co.l..).;ar parts t r a m  
chxll cast iron alloy; 

* A re-designed expeller shaft arrangement more s u ~ t a ~ l e  to 
Burmese 011 pressing condltlons; 

* :. re-designed and longer-wearlng expeller cage ha:. 

( s e e  Apper,dlx N for enqlneerinq drawings; main text tor a e s c r l p r i o n  
of parts and their function). 

Four associated achlevements whzch contributed 'GO zhe FroauctLon 
of these three major ones were tho developing of the "master xnqotn 
used In the process of making the iron alloy, the flndlng 02  a 
temporary solution to tho expeller shaft problum of worn gears and 
bearings, the in~orpo~atinq of mass production and dlmenslon quality 
control practices into the machine part production process, and the 
beginning of the pracess of semi-annual seminars for oil m1.11 
managers to share tholr experiences in mill operatLon. 

These achievements dlrectly t~~ckled the long-stanalng proulems of 
poorly-wearing parts and inadequate technrcal knowledge of how to 
make, maintain and repazr parts zn order to assure proper mlll 
operation. A s  a spinoff, oil production was increased and mill 
operation costs reduced. 

These special project accomplishments were major contributions to 
completing the project tasks of: 

a Improving production and quality of edible 011 througn the 
rehabilitation of oil m~lls; 

* Upgrading the skills of a technical and manaqerial cadre to 
increase their capacity to guide rehabilitation and manage the 
future of the oil nills and workshops; 

* Improving the workshops so they can manufacture lonq-wearing 
quality parts for the oil mills and provide them with repair 
and maintenance service. 



Though the EOPD product was partially t&?rmanacea  . ~ n  Le~tcrnlmr,  
1908, which is about halfway thrauqh the projoct, LI: should be notod 
that slgnli'icant accomplishments were made In the Lxve project. 
actlvlty areas towards fulfiLllng the project goals. 

Five old oil mills have been substa~itlally rehabllltated wlth a 
projected capac~ty Increase of 300%. One additzonal oil. mill of 
relatively recent vintage (1905), has had its operatxonai, capacity 
increased from 24 MT to 37 MT annually for a standard pearly schodule 
of 300 days operating 24 hours a day. 

The EOPD team developed standardized oil mill layouts and parts 
deslgns appropriate for Burma. These EOPD standard mills are capable 
of an annual production capacity of 9,000 MT for a 24-hour day (300 
days per year) and consist of only 3 expallers utillzlng a 2-pass 
system as opposed to the typical 4-b  pass operation that 1s currently 
the practice. A reduction in operating coats of 40% was achieved by 
improved extraction capacity through the use of better machine parts 
.nd maintenance/repair procedures, and less unscheduled downtime. A 
reduction in fuel costa of 41% was a direct result of boller 
reconstruction and the uste of insulation and steam traps. 

Oil qn.s l i ty  has been improved through the use of sterillzins 
equipment and the repair and cleaning of oil storage arums. A 
"mothern lab for oil analysis has been set up at the Ministry's 
Cottage Industry Department (CID), three analysis labs have been set 
up In EOPD project mills and the equipment for twelve other labs is 
on order. The first in a serlea of semi-annual semlnars for ail1 
managers has been held. 

I.B.2. Workskopa 

Primarily through the metallurgical seminar, the EOPD team 
taught the staff of four target workshops techniques for making chill 
cast iron alloy which results in harder expeller worm and worm collar 
parts. A new way of fabricating expeller caqe bars was made possible 
as s result of teaching the processes of carburization and hoat- 
treating by which scrap steel can be improved to produce a longer 
wearing part. Advances in parts production are assured a secure 
place in oil production as a result of technicians learninq how to 
mass produce each part so that multiple copies are all made to the 
same dimensions, Hiqh standards of parts production were further 



a s a u r e d  by t h e  1.ncroduct:~rsn l n t o  the wor.kpl.ace of modern quallty 
control and mti tur la l s  t . e o t l n y  ~.nstrumsnt,u. 

Tha team dlocovered that one workshop at Soin Pan waR more a 
collactlve of individual enterprlsea and, as such, dicl not nave a 
cent.ra1 mach:~ne shop and foundry where the EOPD could do Crainlng. 
The toam designed a central facillty and drew up engineerxnq plans 
f o r  ~ t s  devalopmont. 

1.8.3. Training 

Two long-term overseas trainees completed graduate work in 
chemical engineerina and returned to Burma in July 1980 to work as 
team counterparts. Four others are studying for Masters dagrers in 
nutrltlon and food technology in the U.S. Eight short-term overseas 
tralnees completed programs in laboratory instrumentation, computer 
maintenance and repalr, and cooperative management and have been 
assigned to the MOC t.o work with the project. In addition, two 
observation tours of five participants each wore made to oilseed 
processing operations in the U.S. and the :?ederal Republic of 
Germany. 

Two short-term consultants conducted in-country seminars: 
Dr. Peter Weiser, metallurgist, and Dr. Hans Strop, laboratory 
consultant. The metallurgy seminala proved particularly valuable in 
contributing to the breakthrough made on the design and fabrication 
of a new expeller worm. 

1.8.4. Laboratory 

A "mothern laboratory was upgraded at the CID with $121,000 of 
equipment procured from the U.S. Technicians were trained in its 
use. 

Three satellite labs were set up in project milln. .Equipment for 
twelve others was ordered as was replacement equipment for the 
proposed laba. 

I.B.S. Library 

Coordination wlth other development projects doing library work 
in the same field was organized. For the technical library, over 500 
professional journals and related materials were ordered as well as 
300 items for operating the facility and training. 



15ul'ma Edlb. l .a  011 P r o c : e s ~ . ~ r r r r  a n d  I j ~ ~ t t r ~ . n u t : ~ . o n  P r r s  I ac.t 
End oi Prolecc keport 

I.C. Recornsendations 

The EOPD team stronqly recommenas that the project be re-szorted 
as soon aa possible for a two year project. 

A modified target la to reh2h:~itato 16-15 mills in a 2-year 
period. The crlterla for chooslng m ~ 1 1 s  for renabi1,tation should a 

be based on their potential for produclnq 9,000 MT per nnnum. 

Another objective would be to bulld on what workshop techn~cal 
and management personnel have learned about manufacturin~ repnlr 
parts for the 011 mills using locally available maZerialu. A program 
for continuing in-service tralning sF,ould be designed to ensure 
reinforcement of what they have  already learned. The Hanqoon WorK~hOp 
should be included In thls process. Details of c h e  continuation plan 
are discussed in Appendlx M. 



11. THE PROJECTz AUGUST 1986 TO SEPTEMBER 1988 

1I.A. THE EOPD PROJECT AS PLANNED 

Context 

There are about 2,000 milla l n  Burma processing adibls olla. 
Four hundred of theae are programmed to be rehabilltatsa by 1395. 
The goal of the EOPD project was to upgrade, 3. .e .  part~ally 
rehabili%ate, approximately 10-15% oP these (40-60 mills). T h o s e  
mills are both cooperative and private enterprises. The project 
focused on 15 mills which wero to be completely rehab~litatud. All 
2,000 mills are of the screw-press type. 

As a result of the planned upgrading efforts, it was expected 
that m i l l  output would 1.ncreaue significantly and that a better 
quallty of edible oil would be produced. It was anticipated that the 
EOPD project, through on-the-,lob and formal training, would ~ncrehse 
the capability of the Ministry of Cooperatives and its appllcablu 
subunit8 to plan, evaluats and implement programs that wlil Improve 
edible oil production, quality and distribution. 

The EOPD project can be thought of as the keystone of a number of 
projects in the agricultural assistance sector of A.I.D./l,~urma. S m c e  
1982, this assistance has contributed to the development of a cadre 
of trained researchers, managers and agricultural agents who are now 
actively working in crop production. A.I,D.'s aqricultural 
production assistance has focused on secondary crops such as maize 
and oilseeds. The agricultural productxon projects, "Maize and 
Oilseed Projectu (482-0005) and the follow-on "Burma Aqrlculture 
Production Project" (482-0007), plus the "Agr~cultural Research and 
Development Projectw (482-0012) contributed to improvements In crop 
yields, dissemination of basic technology and knowledge ot 
agricultural, production through research. 

The EOPD project was planned as a complement to'these other 
projects in that it was to create conditions where the increased 
production of edible oilseed could be channelled into more productive 
edible oil-producing mills. The edible oil industry itself would 
become more efficient and productive as a result of the improved 
capability of the Ministry of Cooperatives and its subunits to 
oversee operation of this portion of the agro-industrial sector. 

I 

The total project cost waa estimated at $14.244 million. The 
A.I.D. contribution was to be 99.5 million (all grant) with the 
Burmese contribution budgeted at 94.74 million. This is the 
equivalent of 67% and 33% of the total project cost from A.T.D. and 



burmn, roapactivsly . 'rho A. L . b. ccsn t . : r i b i r t i o r ~  wan t o  cover aJ.1 .  r ;o r .o .~ .qn  
c3xchanqe c o a t s  of tochnlcal iiss.Lat;anc:n arid l n c l u d o  : ~ ~ ~ J ~ J , I . I ~ C J  I n  ~.csc,a .L 
c u r r e n c y  costa requ:~rsd t o r  iocal. support. ~ t a f  f and local. C C J : ~ ~ : J  .LOT 

con~uLtanta, trnininq, commodat.~on and evaluat Lon. T h a  Hurmune 
Government, cooporatzvos, and private tirmn were to c o r l t . r i n u t e  Iilcmr 
for rehnbllitatlon efforts and malntenanca, znvastment z n  expanded 
. t n c : i . l l t , l e s ,  space for laboratory, personnel and admln~straclve 
expenses and other local support costs. 

i TABLE II.A.1. 

1 Summary of Coat E m t i m a t a m  a n d  
I (US# 0 0 8 )  
I 1 Source A . I . D .  Host 

I FX LC 

F i n a n c i a l  P l a n  

I 
Country 'l'otal. ) 

LX L)c I 
i I Technical Ass~stance 

raininq 
Equip. & Commodities(1J 
Op. ti Maintenance i 

) Evaluatzon A S 0  I - -  I 
27.1 1 

I Inflation 
) Contingency 

1 I 1 --- 
( TOTAL '9,000 500 - -  
I 



'l'he "Mzd-'I'srm Evaluac.~on ltopor ren ox t . h e  EOPD P r o ] c 3 c t  ( ~ H I , - I J I . J I : I ~  J (3f 

J u l y  1988 presonts tho tollow~nu t a b l o  comparzng pru~acted and 
ncr.un.L oxpendltures of the S R U B  and ot USAIU. 

I 
Projroted vm. Aaturl Earmarked Expanditurea 

i 

i (Ffgurem mhoun in #000s)  1. 
I 

- -------- --- -- . -------------- I 
Country Pro jeoted Actual Def ioit 

j 
I 

I SKUB 1 ,1335s  108 
I 

1 ,'72'? = 3 3 %  I 

1. Calculated at 91.00 = 6.00 Kyats 
(Source: EOPD Mid-Term Evaluation, p. 51) 

The evaluation team judqed that many of the shortfalls of the 
project were due to the late arrival of commodities, a subsequent 
reduction in the number of mills to be rehabilitated, and the lack 
of candidates for U.S. training. The project team found that the 
SRUB did not supply counterparts, such as a full-time Burmese 
Project Director and a Project Manager, office equipment and 
supplies, or support for the EOPD team in the field, such as 
project vehicles. 

Content 

The EOPD project may b e  thought of as five separate, but 
potentially mutually reinforcing, activities. Each 1s first 
described below in terms of project outputs and thelr oblectively 
verifiable indicators as these are presented in the NPro,]ect Design 
Summary Logical Frameworkn and the project HFP. However, this EOPD 
Final Report will clearly point out why this initial formulation of 
the project had to be changed because of the reality ot field 
conditions. These changes are spelled out below in each of the five 
sections that present the five project activities (II.B., below). 

1. SCREW-PRESS OIL MILLS 

Fifteen mills (9 cooperative, 6 private) were to be completely 
rehabilitated and an additional 30 to 45 were to be upgraded to 
varying degrees. Rehabllltatlon plans included technical assistance 



in tho installat~.on of addltlonal bailers, st~crm pressure-rcduclnq 
valvos, steam traps, steam pressure gauges and tnermametera. Those 
~.tems were to he oi U .  S .  manuf actura, Cleanlnq ~ c r e ~ r 1 3 ,  cc)nveyor;7 , 
elovators, oil pumps and oll tanks mnnufactur~d in burma were also to 
be installed. The 011 mills wauid also roqulre tochnicaL asslstanca 
In the desrqn and installation of an additional rlng on tne coobcers 
and .~ns,sallation of level controls xn each rlng. 

The upgraded mills were to be lmprovad 30 that they could 
process at a capac1t.y 220% greater than thelr current capacxty. Wxtk 
rehah~.litatlon, the quantity of oilseed to be procossoa would more 
than douhle. Far var~ous reasons, Burmese mllls aro produclnq at 
only 10 to 15% of the manufacturer's specifications of a machine's 
capac1t.y. Given the existing environment in Burma, the percantags 
increase called for 1s a reasonable tarqet. Rehabilitated mills 
would be more efficient and extract more 011 troa n unit. of seed 
cheaper and faster. They then would be able to handle more than 
double the tonnage of seed they now handle, wlth tower Dresnlnas, 
whlch results in a bettor quality product. Tne oilseed caKe produced 
would have less 011 content thus increasing its storaue'iife and 
improving its marketablllty. 

Every mill was to have adopted annual maintenance procedures and 
better managerial techniques, safety measures, and improved 
facilities for storing seed oil and cake. 

u 
2. WORKSHOPS (INDUSTRIAL PRODUCERS' COOPERATIVES) 

Four workshops were to receive equipment, tools, raw materials 
and technical assistance to improve their operations, part1c:uiar.l~ In 
the manufacture of screw-press parts. At the end of tne project, 
these workshops would be better equipped, more productive, safer to 
work in, and more responsive to expanding their work beyond trUCK and 
auto repalr and to becoming more involved in worklnq with the 011 
mills. 

Through tralning activities, workshop personnel would acquire or 
upgrade skills in machine shop operation, metal fabricatlon and neat 
treatment, and use of precision measurement tools and their 
application; increase knowledge of steel products, thexr application, 
mechanical properties, machinability and weldabillty; and qaln 
knowledge of product safety requirements and the ability to 
establish an acceptable safety program. Training would also cover 
the topics of precision measurement tools and their calibration; heat 
treatment process; preventive maintenance of machlne shop equipment 
and safety habits; installation and operation of new equipment; and 
quality control. 



3. TRAIWINQ 

Different types of trainlnq were to be provlaed to several 
administrative units In the Minlstry of Coop~ratlvea and to 
technical staff in the screw-press mills and the workshops. 'I'he 
project called for traininq in the U.S. of five M.S. degree 
candidates and six long-term trainees In one-year programs, both the 
responsibility of the Office of International I'rainlnq, A,L.D./W. 'The 
EOPD team would have responsibi1it.y for in-country tralnlng of 20 
short-tsrm trainees, and for overseas observation tours for 45 
participants ( E O P D  Project HFP, pp. 7 ,  8 ) .  

The units of the Minlstry of Cooperatives that would recelve 
tralnlng are underlined In the chart below: 

Chart II.A.l. 

THE MINISTRY OF COOPERATIVES - BURMA 

I Cooperative Department: Planninq Division I 
Cottage Industries Depurtment: Innovation Division 

I 
I 

Technical Services Division 1 
Traininq & Education Division I 

, The Planning Division's skills in data collection, storaqe, 

retention and analysis were to be greatly enhanced unaer the project 
as would its project preparation, appraisal, monitorkng, and 

1 evaluation capabilities. The Cottage Industries-Departmen.t would 
have better trained personnel and managers with a working knowledge 
of modern oil processing operations. The CID and its divisions were 
to be better able to carry out future programs In upgrading existnng 
screw-press mills, operating new ones, and beginning preparations for 
work on solvent extraction plants. Information dissemination 
activities would be enhanced and outreach expanded to provide 

' information and technical assistance to cooperatives and related 
private sector facilities. The CID would be able to carry out an 
expanded program of quality control work and would be able to 
continually update skills through the facilities of an expanded 
technical library in the Training & Education Division. 



4. LABORATORY 

A fully equipped and staffed referonce laboratory was to be set 
up as part of the upgradinq actlvlcy for the Laboratory now housed In 
the lnnovation Division. Thls actlvlty would lnvolve the des~yn 
and/or provision of new equlpmerrt, lncludlng a bench soLvanC 
extraction plant, xnformation dlssernlnation equipment, tecnnlcal. 
assistance, and trainlng of labor2tory tachnzcians. 

5. LIBRARY 

The technical library In the Tralning and Education Dlv~slon 
would be upgraded by the additlon of 500 new books, 2~ periodical 
subscriptions, and 15 technical journals and other p ~ b l ~ c a t ~ o n s .  

1I.B. PROJECT CONSTRAINTS AND ACCOMPLISHMENTS 

Project constraints and accomplishments are presented In the 
context of each of the above five project activities. However, the 
project was confronted with several general constraints that could 
not be relegated to any particular aspect of the project. uf these, 
three stand out in particular: 

II.B.l. The disparity between the scheduled fundinq of inputs 
and actual inputs. There were two aspects to thls problem. The 
parts, commodities, and machinery/materials that were to be in place 
at the time of the EOPD team arrival were not there. The other 
aspect concerned the reduced level of support frcm the SHUB. The 
#ID/SRUB agreement stipulated that the SRUB would provide 9917,000 In 
services, equipment and personnel. At the time of pro.]ect 
termination, the SHUB had provided only about 9108,000. This 
considerably hampered project implementation (see Mid-Term 
Evaluation). 

II.B.2. The inconsistencies between the AID/ACDI and AIDISRUB 
contracts. The ACDI contract stipulated that the EOPD team would be 
provided personal and project vehicles, office equipment and 
supplies by AID. A PIL stipulated that the profects vehicles and 
other supplies would be provided by the SRUB. They were not. 

II.B.3. The lack of clarity as to the method of repayment of 
loans for equipment and commodities. Mills and workshops must pay 
for supplies and materials provided by the EOPD project. The loans 
used for this purpose need to be negotiated with financial 
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lnstltutions and a reasonable Interest rate obtained and loan 
rapayment procedures w o r ~ e d  out. The SRUB and MOC were to a s s l s t  
with these negotiations. This has not been done. 

Addit.iona1 Project Conmtraints 

Burmese 8taff 

Problems existed in throe areas. The S R l l B  Progect Manager o.nd 
the Director General for the EOPD were not wlth the project at full- 
time status. At another level, EOPD counterparts would have been new 
hires for the MOC. The fallure of the MOC to expand zts staff meant 
that the EOPD teaa members dld not get counterparts. Flnally, for 
the EOPD to fulfill its ooligatzon to get candldates for tralnlng and 
for it to staff the new laboratories and the upgraded technical 
library, the MOC had to approve tralnlnq candidates and to expand ~ t s  
staff. Selection of trainlng candldates was slow and MOC staff 
expansion did not take place as antlclpated by the EOPD PP. 

SRUB Support of the EOPD Teahniaal Amsirtanas Tear 

It was a continuing problem for SRUB to provide local funds for 
EOPD team transportation, supplies, and office equipment. 

Travel and Travel Aaaomrodation8 

All project travel required specxal permission. Approvals were 
often unduly delayed or not granted at all. Team members based xn 
Rangoon had an particularly dzfficult time. After thelr lnatlal 
~nspection visit In the field, it was a year before they were aqaln 
able to travel outside Rangoon to continue working. This factor was 
devastating to a project requiring extensive travel to vlslt mills 
and workshops and coordinate the rehabilitatlon work which is its 
core. 

They were required to carry portable equipment, machinery and 
supplies over rough terrain. They were not supplied which caused 
delays and added to the expense of the EOPD proJect because of the 
need to find an alternative mode of transport. The first, and only, 
vehicle provided by the SRUB was given only a few mont.hs before the 
project was terminated. Vehicles for the personal use of project 
members were to be available when the team arrived but were not 
received until April 1987, six mclnths later. Vehicles for personal 
and project use had to be rented up to that point. Since rented 
vehicles could not be taken out of Ranqoon, for the duratlon of the 
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project perscnal vehicles, once received, haa to be used for ~ i e l d  
traS~el because no others had been supplied. 

Importing Projeat Cornmsditien for Rehabilitation 

Vital raw materlala and suppiles such as the master ~ n q o t s ,  
various klnds of steel for maklng parts for the milln, and varlous 
kinds of machinery, though ordered, had not arrlved in Burma a s  ot 
September 1988, except for the mac;ilnory for the ~0rkShopEi which 
arrlved i n  May, 1988. The workshop machinery, however, had not beon 
proceased out of customs as of September 1988. Host of tha imported 
Items were urqantly needed. Not having them affected tho pro,]ect 
implementation schedule. 

II.B.1. OIL MILLS 

The proJect deslqn consisted baszcally of rehabllitatinq xiitcon 
oll mllla ( 9  cooperative, 6 private). The EOPD team actually worked 
wlth six m111s: Melktlla Townshlp Cooperative 011 M111, Prome 
Synd~cate Oil Mill, Saqalng Mill, Taunatha M111, Mandalay Mill, and 
the Magwe Township Cooperative 011 M ~ l l  which was not :Ln t h e  
orlylnal target group of mills. 

Before rehabilltation could take place, the !iOPLl team needed to 
determine the benchmark figures that accurately roprlesented current 
operatiqg capacity of the mills and the current quality of the 
pressed oil as that is represented by the residual 011 and moisture 
content in the pressed oilsead cake. Measurement of plant capacity 
was done using the "lonq tonn quartering methocl for sampling, and 
deterrnlnation of the residual 011 ard moisture content ot ollseed 
cake was done uslny the welghing and analysis standards established 
by the American 011 Chem~sts Society. The results o~tained gave the 
EOPD team the oil mill performance benchmark data aqainst wnich xt 

could then measure future improvements In 011 mlll procossinq 
capacity and in quality of oil and oilseed cake tsee Table 11.3., 
below, for data on xmprovements obtained). 

To appreciate the effort involved in rehabilitatlon, ~t 13 

helpful to know what are the basic problems which result from the 
Burmese method of processing oil compared to the standard method of 
processing. 

a. The seeds are not adequately cleaned. The presence or hulls 
during pressing reduces the oil y~eld. The seed contalns much 
sand, soll, stones and other debris. T h ~ s  wears out the 
expellers quickly and contaminates the pressed oil and oilseed 
cake. 
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b. The seeds are not rolled .r cracked. ' l ' h l s  maKes any 
conditioning or cooking impractical. The expeller Decomes a 
roller or cracking machine, a function for whlch ~.t was not 
designed, 

c. The seed in not cooked or heated. Thls makes oil removal much 
more difficult,. When the seed is not cooked, the oil la not 
sterile, nor are the enzymes normally present in oil 
deactivated. CooKing the oilseed changes their physical 
structure so that more oil in pressed from them and it la more 
easily filtered. 

d, Moisture is present In the pressed oil even though the o ~ l  is 
filtered in most of the oil mills. Moisture is present because 
there is no heating, cooking or drying to remove the water 
from the seed. 

Oil mill rehabilitation requlres three separate areas c f  
activity: 

1. Frocurement of materzals necessary for rehabilitation. 

2. Redesigning the oal mills, rebuildinq the existinq equipment 
with replacement parts, adding and installing new equipment as 
required, and standardizxrcf all the expellers to reduce the 
number of replacement ph7 . to a practical level. 

3. In-country training in oil mill operation and mainte-ance 
procedures both through informal training on-the-job and more 
formal training through seminars. 

The constraints encountered in the process of rehabilitating the 
oil mills are described first to clearly set the environment, and 
then accomplishments are prssenzed. 

OIL MILL CONGTRAINTS 

There were three major constralnts, all involving the machinery 
found in the mills. 

Repair and Maintenance of Expoller Gear (Tranamimion) Driver. 
The EOPD project was not initially designed to deal with the 
problems presented by worn gears and bsarinqs. There were no 
provisions in the RFP and the PP for this type of' work since none 
of the pre-project studies had investiqated the state of the 
expeller gear transmissions. Due to the age of the expellers In 
Burma and the lack of proper lubricating oils, most of the years 
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and bearings in the expellers are worn out. It la <~osenciol that 
the main expeller presslng shaft rotate concentricaLiy so tnat 
parts do not strsko other members of the expeller and break them. 
Worn gears and bearings affect rotation and Increase tna 
ilkelihood of damage. 

The team discovered wlthin slxty days of arrival that as many as 
54 of the 59 expellers in the 1S original target oil mllis hnn bad 
gear cases. Expeller transmissions consist of special gears at~d 
bearings, none of whlch ara available in Burma. These parta must be 
~mported. The manufacture of these ltems requlres specialized 
technology far beyond the scope of this project. Not providins 
lnitlally for gear and bearing repair and maintenance delayed the 
completion of the renovation of all 011 mills. The EOPD team did, 
however, find a temporary solutlon to thls problem and a iong term 
solutlon was in progress at the time of project termination (see item 
3 under Accomfilishments, below). 

Expallor Cage Bars. une of the most important wear parts In an 
011 expelier press is the cage bar, also referred to as the 
barrel bar. When the bars are assembled in a heavy metal frame 
around th'e expeller shaft, they provlde for the drainage of the 
edible oil as the seeds are pressed in the expeller. These parts 
are subject to hlgh wear and pressures. They must meet high 
performance standards. The EOPD team ?Lound that many expeller 
cages had bars that were badly worn and no longer conformed to 
the shape required for proper performance, thus affecting 
production of oil. 

Expeller Worm Drive Shaft Arrangament. In the early days of 
prolect, the EOPD team found that there were at least 9 alfferent 
k.inds of expellers In the project mills (Appendix K for 
description of the various types). Together, there were over 900 
different parts in these expellers. One set of parts wnich needed 
rehabilitation--the presslng shaft and the worms and tapered 

collars placed between them--required materials and machines.for 
workirrq with steel, and hardfacxng equipment and rod, none or 
which were in Burma at the time. The difficulties to be feced in 
upgrading just this one set of parts, plus the overall largo 
number of different expeller parts, prompted the team to tackle 
the problem of the worms and collars In a manner different from 
that envisaged in the original project design. Since none of the 
expellers had a good shaft arrangement, the EOPD team declded to 
design a new one. in early 1987 the team started to use local 
materials and re-design the worm and collar arrangement to 
determine what was most appropriate for the Burmese situation 
(see Item 2, below, under Accomplzshments). 
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OXE MILL ACCOMPLISHMENTS 

Hehabilitatlon of the project 01.1 mills has proarassod to the 
poxnt that six oil mllls (5 are EOPD targets) were In various stages 
of rehabilitation at the tlme of EOPD team evacuation . ~ n  September 
1988. The most notable accomplishments are in the standardization of 
the expeller shaft arranqement and the expeller parcs, plus so.Lvinq a 
key problem of worn expeller snaft sears and bearlnya which nad 
seriously affectad the productive capacity of the mills. T i l e  other 
accomplishments are either a result of, or have reinforced, thesa 
three. 

1. Standardi~ation of Machine Parte 

The parts and machinery for the oil mills in the EOPD prolsct 
were standardized, most notably the expeller worm and cage bar 
(explained more fully below in the Workshops section) and the aear 
shaft arrangement for the expeller (see 2, below). 

2. Re-Deaign and Standardization of Expellmr Shaft Arrangement 

Many different worm and collar arrangements were In use at the 
start of the EOPD project. The team took into account the particular 
operating conditions in Bums and used locally available materials' 
for the re-design of these parts. It developed a standard design 
through computer programming and testing at the mxll I n  Mandalay. 
Through standardization using this new "Burma Desxgn," a biq step has 
been made toward reduc~ng the extremely high number of dlfforent 
expeller parts f.rom 900 to 50. 

3. Solution to Problem of Worn Gearo and Bearing8 

Devised a short-term solution to the problem of worn expelier 
shaft gears and bearings whereby qears are made from cast Iron. 
Though they Last only a few weeks, this is long enough to determine 
the new capabilities of the rebuilt expellers tsee Workshop section, 
below). The long-term solution to this problem 1s the importation oL 
gears and bearings. PIO/Cs were wrntten for these parts. 

4. Increamed Oil Yield and Prasaing Capaaity 

Introduced new technology that both increases the yield from 
pressing the oilseeds and expands the capacity of a mlll to process 
oilseed. The amount of increase in the yield is determined by 
measuring the amount of oil that remains in the pressed oilseed cake 
(percentage of residual nil, referred to as " R . 0 . " ) .  A decrease in 



residual oil means t h a t  more o l i  13 produced. It L S  moot a e s l r a o i c  
to reduce t h e  R .O. i n  t h o  cake. 

I Improvements in Production of Oil Mll.1 Products: 
I Pounds of 011 Ylelded/Reuidual Oil Content. of Oilseed C a ~ o  

i 
I OIL MILL PRIOR TO PROJECT CURRENT 

-1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

SAGAING 21, 600 El. 4% 3ti,000 
I 

7.5% 1 
TAUNGTHA 2,910 14.5% 10,750 '7.5% I 
MANDALAY 23,200 10-11% 43,200 7 . 5 %  I 

Lba /day R.O.% Lbs /day R . 0 . X  

MEIKTILA 3,390 12-15% 10,750 7.5% 
PROME 4,560 13-18% 12,450 7 . 5 %  

-- - 
TOTALS 55,590 AVE-10.85% 

I 
113,150 AVE-7.5% I 

Note: RO (residual oil) is the amount of oil left in Oilsesd'caite 
after pressing of the seed, 

- @ Production data are based on eight-hour days. Most operations in 
Burma are 16 to 20 hour days. The data come from actual performance 
at these mills. The above represents a 203% increase i n  capacity/ 
hour, however, with downtime decreased by SOX, the increase In 
average daily production is over 400%. 

Oil production was increased an average of 41.23 Ibs./ton of 
oxlseeds processed. T h ~ s  is equivalent to an average increase or 
99,9b8 lbs/month of edible oil for the five mills In Table 11.3. 
When projected to the fifteen prolect oil mills, this represents an 
average annual increase in oil production of 6,400 metric tons. 

To evaluate the potential for an increase in the production oL 
edible oil, it was necessary to examine all the machinery associated 
with the production of oil and to determine the mechan~cal condition 
and capability of each part, plus look at the work processes employed 
in the production of oil at each mill. After the machinery was 
partially rehabilitated and mill personnel were tauqht the proper 
procedures for operating their plants, a 200% to 300% Increase in the 
production of edible oil was achieved at the Mandalay and Sagaing 
cooperative oil mills. 
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Each oil mill in the project was deslgned to have a stanaard 
"annual" production capacity of 9,000 metric tons. This 1s based  on a 
normal, worldwide praczlco of opsratlng 300 days per year, 24 hours 
per day. 

5 .  Improved O i l  Q u a l i t y  

Oil quality was improved by the introduction of an 011 sterilizer 
to dry-procees oil. This increases oil stability. The importance of 
product cleanliness was explained to mill workers and mathods ro r  
repairing and cleaning drums used to store oil were implemented. A 
high-pressure barrel and drum washer was developed. 

6 .  Reduced Operat ing  Costa 

By reducing downtime for unplanned machlne repair and by 
Ancreasing the productive capacity of the mzlls, the team introaucoa 
methods to reduce oil mill operating costs by about 40%. 

7 .  Enargy S a v i n g  Methode 

Methods were developed and equipment Installed to recycle steam 
condensate in order to conserve energy and save water. In none of the 
oil mills that the EOPD team v~sited in Burma did they observe the 
standard practice of good steam boiler operatxon or use of basic 
methods of heat energy conservation. Thefie subjects are not specifl- 
cally mentioned in the EOPD project's RFP, but as far as the team was 
concerned, these practices are a necessary and integral part of 
producing edible oil in an efficient and hygienlc manner. 

After discussions with oil mill managers and operating personnel 
in regard to these subjects, some excellent responses were raceived. 
The chairman of the Meiktila township cooperative 011 mill, who 
carried out our recommendations for good operatlny and heat 
conservation procedures, reported to the team and at an EOPD semlnar 
in Mandalay that he had achieved a 40% savings in steam boiler fuel 
consumption. This Burmese official's confidence in the EOPD 
recommeridations and what he achieved at his oil mill eotabllshad the 
credibility of the EOPD project in the minds of' many other 011 mill 
mangers in the area. Subsequently there were numerous requests for 
visits and advice from project team members to oil mills not a part 
of the project. 



8. Uao of Warto Bio-Mama am Fuel 

A system was developed to convert exlotlng oil mill boilers, uosd 
for heat processing, so that r!ie boilers could operato on meterinln 
such as peanut hulls, rice husks, cotton seed hulls or other waste 
bio-mass. These conversions were made using local metorlals. 

9. Eatabliahrmnt of Laboratorion and Maintmnanom Workmhopr 

Oil mill laboratories and maintenance workshops are i n  place at 
Mandalay, Prome, and Meikila. Equipment for the other 12 oil mill 
labs was ordered in February 19Be .  

10. Operationa Manual 

The EOPD team wrote an operations manual which 1s to be published 
in Burmese. It is for the use of all oil mill technicians. The manual 
sets out instructions on how to lay out and set up an 011 m l l l  and 
how to operate and repair the machinery. Specific instructions are 
given in the manual on which parts are to be ueed and parts lists 
are provided. At the tim'e of evacuation of the EOPD team, the manual 
had been translated into Burmese and was ready for printinq. 

11. Semi-Annual Mill Seninarm 

The team began on-going, in-country oilseed processing seminars 
(see below under Training). Though only one was held in April 196t3, 
it was originally planned that they would continue on a semi-annual 
basis. The CID was to take over responsibility for organizing the 
seminar. However, because the EOPD team left soon after completion of 
the first seminar, it is not certain that the responsibility has been 
taken up by the CID. 

12. PIO/Ca for a1.4 Million 

Specifications were written for $1.4 milllon of equipment, 
materials, and commodities for the oil mills and workshops. It took 
considerable study on the part of the EOPD team and the technical 
specialists in the EPE,Inc. home office to (letermine what equipment, 
materials and commodities to specify because the team was deallng 
with 20 to 40 year-old obsolete equzpment in the mills plus a lack of 
parts and instructions or specifications manuals for this equipment. 
Further, the team had to be sure that the specifications written 
provided a solution that was practical for Burma. 
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SPECIAL OPROWTUNITIES PROJECTS 

Magwe 021 Mill 

Considerable team effort was extended t n  the now oil rnll.1 zn 
Magwe, locatad zn the Magwe Divialon which 1.3 the Largest oilseed 
producing and processing Divisxon r n  Burma. The Chalrmnn of the 
division asked the EOPD team for help In getting the new mlll 
started. This facility, which is not in the pro,]ect, was purchased 
and installed by the Burmese in 1905. It opened in December of that 
year. No training or operating instructions were provided. The team 
trained the plant personnel in proper operating procedures and 
established a preventive maintenance program. A s  a result, they were 
able to increase production at this mill from 49,000 1ba./24 hr. 
day, 7-day week, to an interim capaclty ot 75,600 lbs./24 hr. day, 7- 
day week, This oil mill could process up to 112,000 lbs./24 hr. day, 
7-day week, with additional training. Even more significant was the 
fact that due to the new maintenance program, plant breakdowns were 
reduced by more than 60%. 

Uea of Rice Kernrl Hull8 for Inrulation 

A plentiful natural resource is the rsce kernel hull. The EOPD 
team found the hulls being used as insulation for the mill steam 
boiler pipes. Hulls were packaged in burlap bags which were then 
placed around the pipes. This was not a very efficient method of 
insulating the pipes, so the team experimented with a new process at 
the mill in Manjalay. There t.he hulls were made into slabs using 
rice paste to bind the hulls touether. The slabs were then moulded 
onto the pipes, producing a much better insulating material as shown 
by the initial testing which recorded a l ~ w  heat conductivity. Tho 
concept was still in the experimental stages at the time the EUPD 
project was terminated. 

Laboratory Analymir of the Edibla Oil and Prommad Cakm 

Unused laboratory equipment designed for oil analysis was 
discovered in Mandalay. The management of tl~e oil mill in Mandalay 
provided the room to set up a laboratory using this equipment. It 
was assembled, and the technicians were taught its use and effective- 
ness in production and quality control of edible oil. At a later 
date when the U.S. laboratory equipment arrived, a laboratory for the 
analysis of edible oil was to be installed at the Prome oil mill. 



I 1  B . 2 .  WORKSHOPS 

Four workshops were renovatud and  provl.clwl w i t h  m a c t i t n e r y  iirrd r a w  
materials. Thelr technlclana rocelvud training In now i a k i l l w .  ' S ~ Q  
partlcipatznq workohopa were: 

- Pequ, located In Prome Divlslon, Pagu Syndlcate 
- Maiktila, located in Meiktlla Dlvloion, Meiktzia Syndlcate 
- Naung Yoe, locaced in Yennengyuong Dzvls~on, Mauwo Syndlcate 
- Seln Pan, located In Mandalay Division, Mandalay Syndlcatu 

The maln .lob of these wcrkshops is to repair cars, trucks, and 
buses. Some of the workshops have worked wlth foreign aid projects 
in the past. Some of their skills are highly developed, particularly 
In the area of cast iron foundry work. Before 1962 these workshopfi 
d l d  make parts for the oil mills but since that tlme, an far an the 
EOPD team could discern, none of the workshops had made any parts for 
the oil mllls. Naung Yoe and Seln Pan had made expellers before the 
1962 coup. 

1 Pogu Workrhop 

I This workshop is owned and operated by the syndicate of Pegu 
which has a direct association with the MOC. It is a true sociallvt 
cooperative, the only one of its kind in the project. It 1s located 
40 miles from Rangoon and consists of a machine shop and foundry. It 
operates and maintains the Pegu bus line to Rangoon and owns about 60 
rebuilt buses. The workshop has a high debt/asset ratio and suffers 
from poor leadership due to the recent deaths of the manager and tne 
assistant manager. The skills level at this workshop is low. Only 
one oil mill, a private one, is located Ln Pegu. The next nearest 
mill is the one at Prome, 170 mlles away. That mxll is on tne 
frlnges of the oilseed producing area. 

This workshop is almost completely autonomous from the MOC and 1s 
operated as a private enterprise shop. The skills level 1s high. 
The workshop is now located in a new facility situated outside the 
clty where it houses a machine shop, foundry, and a special truck 
body shop. Most of its income comes from the rebullding of trucks 
and other vehicles. The shop is well-managed and or.ganlzed. Workers 
are very cooperative and anxious to work with the E9PD pro,lect. The 
workshop is deeply in debt, perhaps due both to the observed low 
volume of business and to the costs incurred as a result of beinq in 
a new facility. The workshop is located in the heart of the oilseed 
producing areas and is about 2f35 miles from Rangoon. 



Naung Yor Workahop 

The wor'kohop la & A  c:ooparat:~vs :Ln n;rms only. I t  opcr?rat.r;!s r l n  a 
private onterprlrjo. It: .sa oLd but: hilt1 many new mnchlnuu. 'l'hers lo a 
machlne shop, toundry, truck body  hop and a spacial alvrnlon for 
making machinery for tho rrca and oil mills. The sk1.1J.s lave1 of the 
labor forcu 1s very high In many areas, including such tochnlcaL 
skills as a graduate metallurgist and a mechan~col snglnoar. The 
workforca was mostly tralned by .the local technical hicrh c ~ c : h o o l  and 
~unior college. The manayament 1s hlghly trained and innovatJ.ve. 
This is a ouccessful operation judging from its hzqh :Level of 
business activity. 

Sain Pan Workshop 

This "cooperatlva workshop" at:tually consists oi f l r t y  ~ndlvidual 
private onterprises. The only central workshop faclllty 13 an ~ffice 
compound. The chairman or this workshop is highly motivated and a n  
exceptronal entrepreneur. 

The EOPD team had high hopes for this workshop because of' its 
collective skills, but upon closer inveotigation it was found that 
this particular workahop was not structured to receive the kind of 
aid offered by the EOPD project due primarily to the fact that it 
house8 a variety of operations. Moat are workshops. Some are retail 
outlets which, for example, sell mill products or make specially 
requested items like pumps. In order for this particular workshop to 
receive project aid, the EOPD team did some re-formatlnq of the 
workshop's structure. It recommended the establishment of a central, 
temporary facility in the main office compound where the EOPD team 
could then conduct its on-the-job training activities. To prepara 
for that eventuality, the team conducted a needs assessment and a 
beginning was made in delineating what training activities would take 
place and what equipment and supplies would be needed for this 
training. 

WORKSHOP CONSTRAINTS 

There were few constraints in working with the workshops. The 
technicians are highly capable and t.heir enthuelasm, cooperation and 
participation in the project were of high quallty. The foilowlng 
constraints rank equal in importance. 

3 

Electric Powar. There were frequent power outaqes. When there 
was power, it often was not steady enough for the machines that 



Inauf f ioiant Supplirc of Loaal Haw Matsrialm . Thclsc.3 wc:*r3#-? r r o C  
ava~.lable for purchaae at. " O i f l c : . ~ . a . l . "  retea. A . L 1  oli .tho raw 
materl.als not importad by t h e  project had to ba purchased on tho 
black market. 

WORKSHOP ACCOMPLISHMENTS 

There are several workshop accompllshment,~. of these, two stand 
out: the development of a chill cast lron alloy expeller *wormn and 
collar, and the re-deslgn and re-iabricatlon of tha expalior cage 
bars. The rest of the accomplishments elther made these two ma.jor 
ones possible, or were, t,hemselves, made posslble as a result ok the 
two major ones. 

1. Dmvalopmmnt of Naw Chill Camt Iron Alloy Expallar Worm. and 
Worm Collarm 

A new iron chill mould was devlsed for maklng expeller worms and 
collars and a method of steel chilling thesa expeller part0 was 
developed. A new design, new tolerances and new specificat~ons were 
made for the chill mould based on EOPD team experience In the field. 
A major breakthrough was made in the development of chllled cast Iron 
wear parts thus further promoting Burmese self-sufficiency. Thls 
achievement was v ~ t a l  to the success of the project because steels 
normally used for these parts were not available In Burma. These new 
parts were standardized as  much as possible in order to eliminate the 
necessity of hand-making each part to sult a speclflc need. 

The EOPD project developed a unique solution to the problam of 
non-availability in Burma of alloy materials. A "master lngot" 
strategy was developed. From the U.S., 2,240 lbs. of the. alloy have 
been ordered but are now on hold due to project termxnation. The 
master ingot contains a mlxture of dhrome, nickel, and other metals. 
Each ingot will be diluted with gray iron in the Burmese foundsles at 
a ratio of about 100:l. Workshop personnel have been tralned to work 
wlth the master ingots. Once this is done with all the Imported 
~ngots, 16,000 expeller worms can ba made. Since the project n~llls 
use about 1,000 worms per year, the alloy made in the workshops from 
the master ingot shipment should last about sixteen (16) years. 

This alloy has two Important characteristics: ~t is recyclable 
and it is inexpensive in ~ t s  diluted form. The master lngot w ~ l l  
cost USS9.00/lb., delivered CIF Burma. By dilutlng the master lngot 
wlth iron, the cost addition will be USS0.09/lb. above the normal 



hurmau~, q r n y  Iran c o a t /  l b .  'I'huu, t : h c . )  coast of thu c a u c  lrrJri ,t L Loy ~ r )  
Burma wlJ.1 bo  bout IJSOU. SH/lb., o r  an lncreane  ~n c o s t  of t ~ l ) c ) u t  ,:UX 

o v e r  present burmene plal n cant .Lron, Tho cost ot r s c y c l e d  ,l.L.Loy 
Lron 1.o unknown. A proqrilm cou.Ld ba devsl.opod by the worKahopo wheru 
an oil mill wouLd pay only for c o s t a  af t h a  new matorlala and l a b o r  
usoil, plus ovornoad and proflt. Thu recycled alloy could then be 
cradltad to the mill's account. 

The current c o ~ t  to an oil mill for open black market steel 
parts is about US8150 for a typical expeller worm. The actual cost 
of the new caat port, made from the master ingoc, 1s a b o u c  l j k i Y 2 t ' J .  
The locally made steal part does not properly fit and wears out 1r1 
only a few weeks compared to the EOPD project part made wlth the 
chill cast lron alloy which has been tested through actual use in tne 
mills, has been shown to last approximately slx months, and thus has 
proved its superiority. 

The alloy made from the master ingot is touqh, hard (after heat 
treatment), and machinable in the unhardened state. The chrome and 
nickel provide these attributes. The EOPD team created the 
conditions for making improved expeller parts and came up with a 
product that has a .toughness 7 to 10 times greater than plaln cast 
gray iron. In compreeaion it nearly equals steel. The team proved it 
is possible to make an alloy iron and that the alloy part can be 
machined. The team proved that it 1s possible to harden the part In 
the workshops. To date, the physical tests conducted on the parts 
are very encouraginy. 

The EOPD tsam was to work out the initxal plan for distributing 
the master ingots, but, though ordered, the lngots had not arrived In 
Burma at the time of' project termination. There is storaae space tor 
the ingots in the workshops. As stated above, the issue of how tne 
workshops are to finance the purchase of' this material has never been 
resolved. 

2. New Mathod for Making Expallor Cage Bar. 

Through on-the-job tralning and use of a short-term consultant, 
the methods of heat-treatment and carburization (used to Improve 
steel) were taught, and the design and manufacture of cage bars srom 
W W I I  scrap steel was modified and improved. 

Cage bars are an Important wear part In the expeller. When the 
bars are assem~led in a heavy metal frame around the expeller shafx, 
this provldes drainage for the 011 being pressed from the expeller. 



'I'ha bars wort2 coctos~.cjnc~d by t . h e  L : ( J ] ) ~ )  t c l i r m  t o  1 - a c : ~ l l t . . a t : t ,  
mnnrlfacture .Ln thc? :lamu :3maJ.l tounrjr3.~:3 that can produc~c I:hc! 
prosslnq wormu. Expm.1 .Lor cirga bars muu t, be marlu 1 rum .-: t c e l  . L e c a u s n  
thore 1.3 vary little ntoo.L producad :Ln Burma, tho nuw parts d r s  made 
trom old WWIl truck r.:prinya. 'tho qunllty arid chem:~etry o.t thena re- 
cycled  t to el 3prlnya l a  unkr~own. To ut:~llze thoma scrap spf'lngs, tncs 
team deaigned and buzlt a speclal rolllng machine and dls. The truck 
sprlng iu heated unt--1 it 1s white hat and rolled In th.1:~ mochlne 
untll ~t 1s about the size required, It is air cooled so lt wiil be 
ooft and machinable. It 1s then machlned to the exact ohapo of a cage 
bar. Through heat-treatment and carburlzation, the bars are given the 
hardness needed for eff~ctlve wear In the expeller. The liie of these 
cage bars is about h months compared to the usual 3 to 4 weeks of tha 
parts previously used. The bars now produced are equal in quallty to 
the best in the world. Uslng the method developed by the EOPO team, 
expeller bars can be produced from scrap steel ~rrespectlve of tne 
quality of that steel. 

There 1s also a very signif~cant crconomlc advantauo to tho 
lntroductlon of these redesigned wear parts In that together wlth the 
ease of manufacture and the longer working life of the components, 
the cost of the parts was reduced by at least 50%. Furtnermore, tne 
parts are totally re-cyclable when removed from the expoller for 
replacement. 

3. Hama Production Techniquem 

A major problem faced by the EOPD team was teaching the worlcshops 
to produce many copies @f a particular part so that each copy had 
exactly the same specificatlons. Historically the worknnops could 
produce only one to slx items at a time. This had to be improved 
upon slnce the project requires a minimum of 40,u00 expeller caae 
bars and 1,000 expeller worms to be replaced annually. This problem 
of repeating specificatlons exactly, so that mass productxon oi one 
item can be achieved, 1s generally solved through the use of ~pecial 
jigs and fixtures which control the dimensions of each part. 

Workshop technicians were taught how to use jigs and flxtures so 
that they could produce multiple coples of a part to specification. 

4. Teaching of New Techniques Usad in Working with Steel and Iron 

All workshops have been taught how to do heat treatinq, 
carburizing, quenchxng, and nosmallzing when worklng with either 
steel or cast iron (see Glossary). These are baslc techniques used 
In foundries that work with steel and cast Iron. For the most part, 
these techniques were unknown In Burma before the arrlval of the EOPD 



5. Introduotion of! Modern Quality Control and Testing 
In~truaente 

Techniciano received training in the operation and use of an 
optical pyrometsr which 1s a dovice to measure the temperatures L n  

the furnaces. They were also trained In the operation a n d  use or 'i 
hardness tester which is used for quality control. O n l y  one of eacn 
Instrument was available for the trainlng which took place at each 
workshop. These instrumants are now on order for each worKsnop. 

6. Derign of a New MaahPne Shop and Foundry at Sein Pan 

A new machzne shop and foundry were deslgned by the LOPD ceam 
because this unlque workshop of 50 or 30 individual enterprlsas (see 
description above) did not have a central location where tho EQPD 
team could conduct on-the-job training such as was belnrr qiven to the 
other project workshops. Considerable team effort was expended in 
design activities (Appendix I), but as of September 19d8, no 
commodities were ordered although renovation of the bullding to ho'use 
the shop and foundry had becjun in April of 1988. 

7. Dmrign of a Furnram Ueing Waste Produatr for Fual 

One of the objectives of the metallurgical semlnar ot January- 
February 1988 was to #desiqn, build and operate a heat-treating and 
carburization furnace using local solid fuel (i.e., sawdust, 
petroleum coke) and natural gasn (Appendix F). This was done and a 
furnace was built using sawdust as the primary fuel. 

II.B.3. TRAINING 

The training component of the EOPD project consisted of formal 
training overaeas involving work for a graduate degree, the taklng of 
graduate/special courses without obtalnlng a degree, and oDservation 
tours. Less formal tralning was done in Burma in the form of 
seminars conducted by short-term consultants and on-the-job trainlng 
done at the worksite. 

TRAINING CONSTRLQINTS 

The following were the major constraints in thxs portion of the 
project: 



Laak of Staff for Training and Counterpart Poritiona. L ' o  1:-- 

c3tet.e one of . t h e  overa.ll pro)ect constralntx d l a c u s ~ r e c l  aoovc!, 
stafflnq problems exlated In t h r e e  areau. T h e  SKUB Pro~oct 
Manager and t h e  Dxrector General for the EUPU were not wlth r.ho 
project at .full-tlme status. At anott,or level, tt~s f'cl~lure of the 
MOC to expand Its staff meant that the EOPD team members dld not 
get counterparts. EOPD counterparts would have had to ae new 
hires for the MOC and MOC did not h ~ r e  new people. E:veryona 
already working for the MOC already had a ,job and thus was not. 
avarlable for EOPD prolect work. Finally, for the EOPII to fulfill 
its obligation to send candidates for training ana for ~.t to 
staff the new laboratories and the upgraded t.echnlcai library, 
the MOC had to both approve training candidates and, again, to r 
expand ~ t s  staff, ~n effect hirlng new people who would then work 
for the EOPD. What happened was that selection of trainlng 
candidates was slow and MOC staff expansion dld not take place as 
anticipated by the PP of the EOPD. 

Selcction of International Trainlng Participants. The Government 
has a very cumbersome and elaborate system for selactlna 
participants for overseas training. One consideration deslrod by 
the Burmese is that participants spend at least 90 days .overseas 
which then entitles them to certain benefits upon their return. 
There also is a scarcity of Burmese who are sufficlently fluent 
in English to benefit from U . S .  training. The selection committee 
managed to approve one small group to attend courses In the U.S. 
However, the MOC had not started the selection process for the 
remaining long-term and short-term participants as of tne time of 
the evacuation of the EOPD team. 

Short-Term Conrultants. Thlrty-six person-months of short-term 
assistance were provided for In the project. The SHUB set as a 
requirement that at least two candidates for each position be 
proposed for review by a high level committee. Although 
candidates were proposed by ACDI and EPE in two rounds, only 
three person-months of the twelve allowed for the project were 
approved. This, in effect, slowed down on-the-.').ob training in 
Burma. 

TRAINING ACCOMPLISHMENTS 

1. In-Country Ssminrrm Conduotad by Short-Tarm Conmultantm 

Metadlurgical Seminar for the Workshop8 



A ten-day metailurglcal nom~nar was t - e . 1 ~  rn January L9Uu undar 
the direction of project short-term consultant, Dr. Patar Weiser, 
mutallurgist (Appendix 1:) .  The seminar wao the cat,alyst that brought 
together team sxpertise, Local materlalw for manufacturinq parts, and 
the knowledge naeded to desxgn and manufactur~ new parts t.hat wou.ld 
provide superior performance to those currently in una. 'I'ho oominar 
covered formal lectures and hands-on training ~n foundry and machlne 
shop work. As a result of this semlnar, the breakthrougn was made 
that enabled the EOPD team and workshop techn~clans to dev~lop t , h e  
chill cast iron alloy for making the improved, strongor and cheaper 
expeller worms. 

Oil Mill Seminar for Mill Managers 

The EOPD team plan was to establish semi-annual, nationwiae oil 
seed processing seminars of 3 to 5 days. Ths first seminar was a 
great success and the MOC approved the continuation of these seminars 
in the future. The mechanism for continuing the seminars was to be 
set up by the EOPD team in conjunction with the MOC but because of 
project termination soon after the end of this semlnar, that 
mechanism was not worked out. 

The first seminar was held in April 198& with more than sixty 
participants from 19 oil m111s. The primary goal was to provide 
information and data on the activities of the EOPD project. The 
primary speakers were oil mill manaqers and laboratory technicians 
since it was felt they could most persuasively speak about the 
changes and positive results of the EOPD proJect actlvitles which 
they themselves had been experiencing at their various 
establishments. 

The seminar was designed for mill managers, the people in charge 
of overall mill operation. Besides learning aboux the EOPD project, 
they were to exchange information on their work. Prom 'his exchange 
the EOPD team hoped to set up national guidelines, to be followed by 
all mills, on how to procure seed and sell the products produced from 
the oil mllls, i.e., the oil and the oilseed cake. The EOPD team had 
discovered that there were no national standards for grading the 
seeci brought to a mill and paying the farmer according to the quality 
of the seed delivered. Nor was there any standard that had to be 
maintained for the pressed oil and oilseed cake. Throuqh the d e v w s  
of these seminars, the project team wanted to set up standards to be 
followed on a national basis. It was hoped that the method of seed 
grading that would Re adopted would be the one in use by the U . S .  
Peanut Growers Association. In addition to the issue of standards, 
the seminar dealt w ~ t h  technical issues such as boiler repairs and 
economies of fuel savings. 



2. Long-Tern Training Oversees 

This portion of the trnlnlng actlvity was the responszbll~ry of 
the Office of lnternational Training, A l D / W .  'l'wo long-term tralneev 
completed their training at Texas A ti M. They speclalizsd in 

eng~neering for edible oil extraction and processing. They retulnod 
to Burma In July and were aeslgned ss counterparts to tho EOPD team. 
By this time, however, team activities were considerably reduced so 
the tralnees never worked with the team members. The team had made 
plans for trainlng of an additional twelve students but t.he MOC 
delayed and had not started the selection process at the time of 
project termination. 

3. Short-Term Training Ovaromam 

Eight short-term trainees completed tralning courses In tne U.S. 
and have returned and are in place in the M O C .  These tralnees have 
been asslgned to work with the EOPD exclusively. The post-training 
evaluation by the team was very encouraging. It showed that thzse 
students now more thoroughl, understand the pro.ject and the methods 
to be employed to meet project goals. 

The universities attended were the University of New Hampshire, 
the University of Minnesota and the University of Wiscons~n. Skill 
areas covered in training were data collection, analyeis, marketing, 
project design, macro and sector planning for those trainees from the 
Planning Division of the Cooperative Department, MOC. One chanqe in 
field of study was made from computer programming to computer 
maintenance and repair. For trainees from the Cottaqe Industries 
Department, MOC, the training skill areas were in solvent operations, 
instrumentation, metallurgy, nutrition, and quality control. 

4. Overoram Obmervation Tour. 

Ten person-months of observation tours were completed. Five 
people took toura to the U.S. and five people toured the Federal 
Republic of Germany. These tours were very successful. They had been 
designed to maximize benefits to the project and the nature of 
participant selection was such that it ensured each participant 
would be making a contribution, at some level, to the EOPD project. 
Sixty percent of the observation tour participants actually work wlth 
the EOPD team. 

Three factories were visited in Germany. The primary goal of the 
tour was to show the Burmese participants how a modern wor~shop makes 
expeller parts. Participants observed the making of ail the parts 



uoed ~n an expeller, had a traLning aesslon at t h o  Krupp factory, and 
from the Krupp workers received a promlne of help 1.n naKinq special 
parts for the old machinos zn Burma Chat originally came trom Erupp 
or were modellad on the Krupp expeller. Three partLclpants on t h e  
tour to Germany were workshop machinzsts or metallurq~sts. Two other 
parttcipants were from CID and had not been acquaintsd with the 
EOPD. As a result of the tour they now know what the project i~i 
trying to do and have pledqed thelr help In gettiny the pro,)ect to 
reach its goals. 

5. Short-Tarn Conrultants for In-Country Training 

The project lmplemantation plan written by the EOPU team 
specified three types of short-term consultants: 

* Field technicians such as metallurqlsts and holler uxwrts who 
would further field applications of their expertise; 

* Needs assessment consultants to evaluate tne MOC and its 
relevant subunits to determine tralning needs; 

* In-country trainers for formal training of MOC subunit ntaffs. 

The implemenration plan specified the number of consultant 
person-months per year: 14 in 1987, 10 in 1988, S in 1989, and 7 in 
1990. By the tlme the project was terminated in September 19b8, only 
two person-months of short-term consultancies had been utilized: Dr. 
Weiser, metallurgist, and Mr. Strop, laboratory consultant. The 
third consultant approved by the MOC, Mr. John Butler, boiler 
specialist, had to cancel his consultancy due to a heart problem 
identified during a physical examination. 

6. On-tha-Job Training 

Because of the slow MOC approval process, the EOPD team could not 
bring in outside consultants to provide technical support and 
neceflsary training. The project team thus had to depend on its own 
resources and experience to carry out the training required by the 
demands of the rehabilitation process. 

On-the-job training was conducted for the purpose of teachins 
technicians how to manufacture replacement parts for edible oil 
expeller prees machines. Training was conducted at the worksites- 
the cooperative workshops and the oil mills--in casting m~thods, the 
operation of milling, drilling, and grindinq machines, quality 
control practices, Inventory control, machine shop job scheduling 
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methods, blueprint reading and ~nterpretatlon, the use of measuring 
tools, and the making and use of jrqs and fixtures. 

II.B.4. LABORATORY 

The fourth project component was the establishment o i  laboratory 
facilities at oilmilla and the CID. 

When the EOPD team arrived in Burma, it found that half of the 
project commodities for the laboratories had been ordered by the 
procurement agent but that the ordering of the balance of the 
equipment and commodities was to be the responsibility of the team. 
The EOPD project team developed specifications for orders of a total 
of 9121,000 in laboratory equipment for the Cottage Industries 
Department (CID), which is the MOC's headquarters for oil mill data 
collection, statistical analysis, and quality control activities. 
The team was also to design, construct, and train technicians In tho 
operation o f , a  new laboratory contalninq a bench solvent extractLon 
pilot plant to be used for research on edible oils. 

LABORATORY CONSTRAINTS 

The following constraints are of equal importance. 

Elmotric Powmr. As with the workshops, there were frequent power 
outagea which affect the long-term operation of lab equipment. 
There were also problems with vacillating current. 

Laak of Staff. There were not enough people to operate the labs. 

Data Collaation. There was inadequate communicatinn with the oil 
mills as far as obtaining production data; no data collection 
system or protocols are in place that would specify what data is 
to be collected and how the collection is to be conducted. 

Finanaial Ramourcam. As stated above, mills and workshops have 
problems setting up financing for purchasing EOPD project 
resources. 

LABORATORY ACCOMPLISHHENTS 

1. Laboratory at tha Innovation Divimion, C.I.D. 

Equipment valued at 9121,000 was procured, installed in the . 
Innovation Division of the CID in May 1988, and technicians for the 
lab were trained by the EOPD team in the use of the new equipment. 
On a regular basis, this "motheru lab can now test edible oils and 



expellur. oilsesd cake. Samples were t.yplca1I.y col:lectoa oy  t:.ne LuPD 
team In the tield from tna varlous 021 mlllo. 1.t was the intontlon 
of the project team to set up a uystam wheraby thesa samples would r ) e  
oent regularly. M a ~ o r  problems to be overcome are dlstanca, a poor 
telecommunications systom, and one love1 of the process (the m 1 . 1 1  
tochnlcians) not understanding the needs of the other level ( t h e  CID 
lab). The project was terminated before a regularized systom or 
supplying samples could be set up. 

2. Satrllita Laboratorimr 

Twelve satellite laboratories are In the process of being 
installed in EOPD project 011 m111s. Three labs have aiready been 
completed In project mllls and are fully functional. As a result os 
EOPD team efforts, the CID "mothern lab 1s now in a pouitlon to 
provide tralning In quality control for the labs in the flfteen 01.1 
mllls. The Burmese team leader selected for this job was tralned by 
the project in the U.S. through the short-term trainlng actlvlty. 

3.  Replacement S tra tegy  Propored for Bench S o l v e n t  P lan t  

A bench solvent plant waa dealgned by the TAT but it was not 
installed because proper facilities were not available at the CID. 
Also., it was finally determined, in consultation with USAID/Burma, 
that such a plant was not appropriate for Burma at thls t.lme. 

The plan to manufacture a bench solvent plant was replaced with 
another idea. It was believed by the team that a more appropriate 
approach to solvlng the edible oil quality problem would be to deslqn 
and build a small, semi-commercial edible oil refining plant. l'his 
plant would remove the impurities in the oils and could be used to do 
research and development for the edible oil industry. Such a plant 
would be fully capable of reflnlng the oil from any mill. A refinery 
plant of this size is, to some extent, pre-f'abrlcated and thus 1.9 not 
as costly as a solvent extraction plant. Though approved by the MOC, 
this idea was put on hold. In the event of project resumption, this 
idea should be further explored. 

1I.B.S. LIBRARY Technical texts (500 volumes) directly reiated to 
edible oils and oilsseds were to be ordered from U.S. sources, along 
with appropriate periodicals and journals. A librarian was to be 
trained, a file card index system established, and abstracts 
prepared for the technical library housed in the C I D  Trainxng and 
Education Division. 
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LIBRARY CONBTRAINTS 

Looation. The present llhrary fac~lity 1.3 located at the k o r t h  
Okalapa CID which 1s about twelve mllea trom the M v C  central 
office. This znconvenlent l.ocat~.on doea not facllltace use of 
the library by thoae MOC staff who need access to a tachn1ca.1 
library. 

Librarian. The CID has not expanded staff as anvlsxoned so there 
1s no librarian for the project to train. 

Facility Sicr. The present housxnq for the llbrary 1s too small. 
There 1s no other space ava~lable at thls time. 

Technical Text.. Many of tho reference b o o ~ s  and texts needed to 
establish a comprehensive llbrary are no longer In prlnt. Speclal 
procurement servlcea are reyulred to obtain these materials. 

Short-Tmrm Conaultantm. The MOC delayed the approval of a 
library consultant so the project was not able to do a needs 
assessment or to train a librarian. 

LIBRARY ACCOMPLISHMENTS 

1. Coordination with Othmr Davalopmmnt Pro3aatm 

The EOPD team organized a program with the Federal Republlc of 
Germany and the International Labor Organization CILO) projects 
operating in Burma to prevent duplication of library efforts and 
expenditures and to maximize the comblned reeources of the projects. 
A coordinating committee was established and was co-chalred by 
project team members Perry and Zaleski and Dr. Prue of the CID. 
Selection of library short-term consultants was based on the 
recommendations of this committee. However, none of the consultants 
had been approved by MOC by the project termination date. 

Over 500 reference books, journals and periodicals were ordered. 
Over 300 materials for training in edible oil production and for 
operating a library were ordared. These xnclude items such afi paper, 
file cabinets, audio-visual equipment, and cataloguing materials. 
They are to be housed in the technical library. As of' September 1968, 
none of the materials ordered had arrived in Burma. 



111. PROJECT RESUMPTION 

Tho EOPD project h a u  miade a riumbar of un.Lc(ue a n d  x m p o r ' t d a n C  
aontributzons to lmprav~ncj the production of u d ~ . b l u  0 1 1  ..~n Burma. 
This was done primarily by bui:Ldxng on ox~s3t1.n~~ 1oca.L uxpertlse 
supplemented by on-tho-,lob tresn~ng, and by uslng matorlalo, most or 
whlch are avaxlable ~n Burma, and processes that are approprrGte zo 
the Burmoae situation. Within the short parlod of approximately one 
year, three technclzl breakthroughs were made w h ~ c h  reuulted .l.n a 
considerable incroase l n  the production of oil ( a n d  cake) and ~n cost 
savings ~n mlll operation. The EOPD team and Burmene techn~cal szaff 
produced : 

- - new and longer-wearing expeller worm and collar parts from chxll 

cast iron alloy; 
- - a re-designed expeller shaft arrangement more suitable to 

Burmese 011 presslng conditions; and 
- - a  re-desngned and longer-wearlng expeller cage bar. 

These technical advances have not yet been installed In all the 
mllls the project worked wlth. In order not to lose the tremendous 
production and qual.ity advantages which they and other project 
achievement8 represent, the technical work of the project must be 
continued and the successes of the project consolidated. This would 
be done in the re-start of the EOPD project, contznulng basically In 
the same format as originally planned. 

Two processes are lnvolved In project re-start. The first 1s to 
determine where things stood as of September 1988 when the project 
technical assistance team was evacuated. The second 1s to engage In 
steps to get project lnputs In place so that the re-start can begln? 

I1I.A. Situation at tima of Evaaulation: Comroditias, Exawm 
Proparty, Houmahold Effeata and Vahiolaa 

All of these were left In Burma and to some extent thelr 
disposition is unknown. 

Project commodities, procurement and shipplng were the 
responeibility of RBNCO which has written a final report on the EOPD 
commodities that provides information on their dispositlon. The 
report delineates the status of each commodity. Not a11 commodities 
had been shipped as of September 1988. Some are still In storage at 
the RONCO warehouse. 

Excess property was shipped by HONCO as of March 31, 19dd, and ~t 
is assumed that ~t has arrived in Rangoon pore. HONCO recelved a 



An ~ ~ x n m p l e  of the value of commodtt,zos riot yet shlpprrd t n  the 
flve bollor:3 custom b u ~ l t  for use in the 011 mlllo ot Hurma. They 
are zn storaqo i n  HONCO'a warahouee. Because of thezr unlque des ign ,  
theve boilers cannot he used elsawhere and unlsoe they iare ueed In an 
EOPD re-stait, they can only ba oold a8 scrap. Thzs would be a waste, 
It would be deslrab1.e to flnd a way to deliver the boilers to the 
five project mills for whlch they are intended. 

Another example IS the equxpment for the quallty control labs. 
Equipment for cwelve labs in the project target mllls h a s  been 
ordered and is in storage. 

Houseshold effscts and project vehicles were all left in burma. 
It is assumed b hat the SHUB  too^ posseosion of them at the time of 
+.cam evacuation. 

1II.B. Situation at time of Evaculation~ Tho Five Projoat Aativitiea 

1. Oil MilPos The EOPD team had bequn rehabilitation work on five of 
the fifteen project targeted oil mills, plus work on a new mill not 
in the project's purview (Appendlcee A through E). The "Burma Desiqnn 
proto-type expelier worm arrangement and cage bars have been built 
but, due to team avacuation, have not yet bean installed. 
Installation wan to take place soon at all the mills. Introduction of 
sanitation practices and cleaning and repair of oil storage drums had 
begun at al; m 1 l Z s .  The concepts and practice8 of periodic machi-ne 
maintenance, saI?t;t measures, and better managerial techniques t-ad 
been introduced. All of these procedures need reinforcement 

I 
activities. 

2. Workmhopms Technicians from the four project workshops have 
participated in metallurgical seminars where new techniques for 
working with steel and iron were introduced into the Burmese foundry 
repertoire of skills. Workshop technicians have worked wxth EOPD team 
members in designing and buildirig a new expeller worm, worm collar, 
and cage bar that is more durable than the parts previously used. 
They have been taught naas production techniques and machining. The 
workshops have heen partially upgraded and are now awaitxng delivery 
of commodities and fabrication parts that will further that 
upgrading. They are at the point where they can begin to make the 
replacement parts for the mills. 

3. Trainings Slowness in getting §RUB approval both for overseas 
training candidates arid for short-term consultants to do ~n-country - 
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4. Labor~tory: A centrlr l. lahr) ta t - .ory  hart t ~ c ~ s n  upqrnr l crr l  i rl t he  (: I I.) I rl 

t.hw Innovnt,~on I J I V  LRZ.1C)rl and technlclane trainer\ I n  t,he rrac o t  riuw 
oquipmenc. Labs have heen s c a t  u p  Ln t h r e e  of tho f lf tean project, 
target: m i l  1s. Equ~pment and s u p p l  lea tor twelve other Labs, and same 
replacement material for the throo lobs already s e t  ~.cp, have heen 
ordered. 

5. Librvryr Matorlals were ordered but the order has been 
cancelled. It has :lot bean poso~ble to find a candidate to train tor 
the position of technical llbrarlan. 

I1I.C. Taaka Prmliminary to a Start-up Effort 

For the EOPD project to re-start, the tollowing steps a r e  crucin.1. 

1. Locatu and inventory project commodities, excess property, 
household effects, and vehicles. The cjuidinq quoations here for 
all materials left in Burma are: 

- - who is authorized to locate and inventory items? 
- - where is an item? 
- - who has control over it? 
- - can the EOPD reusin control over this item? 

The next level of questions revolve around the re-szartod prc~ect: 
- - what does the re-started project need2 
- - whlch of the items that we have bean able to reqaln in 

Burma can we use in the re-s:..art? 
- - what items are missing and ceed to be re-ordered? 

2. Ordering new commodities and equipment. - - what items are mlr,sing and need PIO/Cs? 
- - who will dd the writiny of the PIO/Cs? 
- - realistically, how long will it take for the new ltems to 

arrive? - - what is t h e  arrival schedule for the prolect team in 
relation to the arrival of the commodities and 
equlpasnt? 

3. Set up a new system for disbursement of pro.lect funds. 
- - what entity will manage the system? 
- - what is the disbursement mechanism? 



The EOPD base of' operat~.ons should be moved to Mancialay. ' r h o  
rna . . ]o r~ ty  of t h e  target 0x1 milla are ~n this roalon as are the 
warkshopa. Accssa is eaaiost from a base In MandaJ.ay. it 1s also 
considerably easler to recolve travel purmlsslon from the 
responsible offlcial In this reglon. The particlpatlon of the 
Burmese people In thls reqlon has been of a hluh level, 

No further equipment or commoditzea be supplled through the 
pro,]ect except for a few expeller parts, bearings, gears and 
other items judged essential for the continuation of tno 
rehabilitation effort. 

Training should be lxmited to long-term and short-torm studies In 
the U.S. Contingency could be provided for two observation tours 
in case some special need 1s Identified after the project 
resumes. However, it generally 1s felt unnecessary to plan on 
observation trips. 

Short-term consultants should be limited to about s l x  person- 
months for the balance of tho project. The work of these 
consultants should be dlrectly related to the support oi the 011 
mzlls, workshops, and manaqement servlces in the Plannlnq 
Department. It is suggested that areas of expertlso be 
electrical ~nstallatlon, material handllncj, machln).nu practices, 
and practical metallurgy. 



APPENDIX A 

A CASE STUDY OF CHAN MYA THAZI OIL nILL - MANDALAY 
D r r r i a k  A .  B u r g e r s  

This r s o o r t  d o t a i l a  f i n d i n a m  a t  t h o  Chen Mya T h r z l  o i l  m l l l  
f o l l o w ~ n ~  a ~ r m l L m i n a r v  r e m e d i a l  m a i n t e n a n c o  program. 

The P r o c e s s i n a  Cost A n a l v s l s  f o r  F i s c a l  1985-1986 

T n  oroceas 100 V L S S  of q r a u n a n u t  c o s t s  2 4 . 2 4  kyat. T h i e  f ~ u u r a  
lneq n P r  l n c l u d ~  t h e  c o a t  or aemaae, s e e d  l o s o e s  t s h r l n u )  o r  
l e u r e c ~ a t l o n .  Coat b r e a ~ d o w n  la as f o l l o w s :  

Direat C o a t s  

D a o o r i p t i o n  P a r c a n t  Kya t  

L a b o r  and  Admin. 52.90% 88,069.00  
Y a i n t a n a n c a  a n d  Grease 17.83% 29 ,603 .92  
M e t m r  Charqo  (E loc . )  5.05% 8 , 4 0 7 . 3 9  
S a w d u s t  2.33% 3 ,881 .15  
T r a n s p o r t  3.64% 6 ,063 .27  
G a n e r a l  Expanao 6 .23% 13 ,708 .99  
Tax R e g i s t r a t i o n  I). 69% 1 , 1 5 1 . 2 8  
I n s u r a n c a  9 .33% 15,567.3El 

3 

TOTAL 100.00% 166,853.00 

Tha processing macn ine ry  c o n s i s t s  of two p r o a u c t l o n  u n i t s :  the 
f l r s t  uses two China  e x p e l l e r a ,  and the oecond uses one  A l p n a  and two 
Krupp e x p e l l e r s .  For  cornpar loon purpoama, t n e . p r o c e s s i n q  cost nee 
been a i v i o e d  betwaan t h e  t w o  u n r t s .  

The a v e r a g e  p r o d u c t i , m  of t h e ' n u m b e r  (1) u n i t  was 882 v l s s  of 
g r o u n d n u t  p e r  s h i f t  a n d  the r a s i d u a l  o i l  in thm c a k a  wae 10-11% (Ln 
l 9 8 b ) .  

The t w o  C h i n a  mach ines  I n  t h l s  u n i t  ware brought.  back t o  
s p a c ~ f i c a t i o n  i n  wear p a r t s ,  ~ . e . ,  p r a a a l n q  w o r m s ,  asd tnm main 
s n a f t  s p a e d  waa I n c r e a s e d  t o  12 r .p .m.  Tha c o o k e r  6 r i v e  was 
m a i n t a i n e d  ae t n r  o r i g i n a l  spmmd. The p r o c a s a a n q  mathoti was chamcad 
from t h e  t .hre8t-prars  s y n t e m  to t h e  t w o - p r e s s  Syatam.  



AP renuLt of tho mod~fication~, there warn d n  Lncrsnse ln 

production os! 2,572 vrss per gnift and a rsauctlon In rasinual 011 i n  

che cake to 7.0% (avrraae). Thi8 reprerents an lncreeae In edible oil 
proriuccion from 343 v ~ s s / d  hour shift to 1,0'/3 vlsa/O hours shift. 

Tharr war a reduction in proca8ainq cost of 0x1: 2 4 . 2 4 / 2  2 

l 2 . 2 4  x 8.82 4 108 Kyat per 6-nour snifr. This results in about a 6 8 X f  
ceductlon An operating cost/ton pracesoed. This kina of oparating 
coer  reduction and proauction ~ncreara ham reaulted in convertlnq 
tnls o ~ l  mrll from one losing 60,000 kyat par year to one making a 
profxc of more tnan 60,000 kyat yearly. 

T h ~ s  or1 mill has bsen cleanea, pazntoa, and four of the frve e x -  
pellers nave Doan ruauilt. The iaot expelier 1s awaitlna parts from 
c n e  U.S. which are duo to arrlve in May 1988. New conveyors have been 
~nstailaa. Pits and opaninqs have been cleaned and covered .  

The oil mill han been converted from a 4- or 5-pa88 procasm to 
eaaentirlly as two-paar oporataon. The quality of the ollsaaa caKa and 
oil ha8 oeon rmprovea. The production ha. increamea more than 3 U O X .  



burma Edrblo  O L L  Eroceos~nq dnu U ~ s t r r ~ u t ~ o n  P r o j e c t  
End ol! Project Seport 

APPENDIX B 

MEIKTILA OIL MILL, MEIKTILA 
Status Report am of Fmbrurry 1988 

Dorriak A. Burqmmm 

- The borler and boilar room hava bran raburlt. 
- New concrete floors have been pourad. 
- Now conveyors arm in tha proceaa of baing inatalled. 
- Expeller ahafta and parto arm baing manufacturea in 

Burma .6 

As tha reault of maintonanca work, tha b o i l a ~  ham been re- 
certified. Tha o ~ l  mlll psasa room io now in oparatinq condition and 
is ready for rehabilitation work. 



APPENDIX C 

PROHE OIL HILL. PROME 
S E ~ E U ~  am o f  Fmbruary 1900 

David R. Zalaaki 

All engrneerlng and dsmign work hao been comoleted. Parts are on 
clraer or rn thr proccaas of oeinq rnanusa~tured. 'lhia oil m l l l  snould 
ne completed by mla-June 1966. Normally an oil mill or +his size 
requires a boiler of aaout 15 bHp, but the prelrnt D0ll~r is 3 BHp. A 
new boiler 1s belng purcnasea. 

Hiatoricnl Backqround 

The Prome 0x1 Mill 13 iocated In the Pegu Syndicate wnere 
lnsurflcienr oliseeas are grown. Thrs 011 m l l l  nao srx +xpullers 
wnrcn were manuractured In 196d. Flve of r h e s e  six k a b r l c a t s a  l n  

eastern Europe and parts are unava~labla. 

After numerous planning meecings wlrh tho or1 mill and che 
hyndicate, rt was declded to rebull~l only three expellers for now and 
relocate tho other expellern. A new 011 mill w ~ l l  be designea and put 
rnto operation by tne team. 

The remaining three expellers will be able to process all the 
ollseed grown In the Prome area with a design capacity of up to 
10,000 MT annually. The present proauction rate 1s 1700 to 2200 
MT/ year. 

xehabilltatxon of this mlll rs scheduled for completron by m i d -  

June 1988. one expeller is besng completely rebuilt wltn project- 
deslgned parts manufacturea in Burma. This expeller wlll be out Into 
operatlon rn early March 1988. The capaclty of thls expeller alone 
will exceed 3,000 MT/year. The residual oil content 1s expectea to be 
hiqh (15.0%) becauam the mill has insufficient boller capaclty. 
Therefore, rt will be necessary to double press (versus the six 
passee prsmontly used,. 

becauoe the capacity os tha expeller will be so high, sufficient 
f e d  cannot bm suppl~ed ~ F t n  manual labor. Therefore, tne EOPV team 
has aeslqnaa and installea a continuous screw conveyor feed system.  A 
new CooKer has bean aesiqned by tne team ana 1s presently under 
consrruccion. It will be installed durlng Phase 11,  to commence 1 n  
April 19158. 



The  p r a n r  1s preaentiy ocalnq c ~ n a n a d  and pa~nc : la .  I c n n v e v o r s  nr9 
D o i n g  covered. A PM syatern 1s b e l n q  l n c o r p o r a t o c l .  Tfie s c o n o m l c  
e v a l u a t l o n e  c a n n o c  ha cornplecea u n r l i  t.ha r e n o v a t l c j n  .3t P h a e ~  I Ln 

c o r n p l ~ t e d ,  b u t  t h m  Toam a x p e c t w  r e s u l t s  s l m ~ l a r  to the ( Inan Mya Thazi 
o l l  m i l l  I n  Manaalay. 



HAOUR TOWN8HIP OIL MILL, HAOWE 
Statur  a m  of Faa~wrry 1988 

This relativsLy new 011 mlll has barn plaqusd by mlnor problems 
many of which tne team haa helped overcome. 

- Converaion from dlesel to naturaa, gan fired boiler. Hodlflcatlon 
and repair of controller. 

- Design o f  o ~ l  screening tank to he approved ana ~nstalled. 
- Numarour recommandatxons a m  to modification of operating 
proceauros. 

- Incorporation of a PM system. 
- Training In the new cooKing tachniquer is stall In proqress. 



APPENDIX E 

HAOWE SYNDICATE OIL MILL, MAQWE 

This oil m ~ l l  consists os two lmported expellers manufactured I n  
tne early 1950s. They were in vary oad condition and t n o  011 mlll was 
snut down sraquently for rapairs. 

Thzs plant, while not yet completeiy rrnovated, 1s auain In 
operation. 

New arm on order from the Naunq Yo. worksnop and the 011 
mill should be completed by mid-June 1988. 



APPENDIX P I 

HlTALLUROICAL SEMINAR RBPORT 

t l ixum: January 25 - February 4, 1988 

PARTLC I PANmr Dr. Petor Wierar, TDY Conrultant, Metallurqist and 
University Instructor 
Rrchard R. Perry, Team Leader/EOPD 
Davld R. Zaloski, Master Mechanic/EOPD 
Derrick A. Durqsas, Martar Mechar,ic/EOPD 
Workanop staff: (44 participants) from the pro~ect 
workshops - Sein Pan, Meiktila, Naunq YOH and Peou 
MOC representative8 
U Than Wrn (project counterpart) 

J*uCATICJN&: The Seminar was held at the Meiktila workshop 
facilities for asven day8 and then rn tne Naunq Yoe 
workshop,for thrmo additional days followad by a 

, one-day short course in Pequ. 

OBJECTIVES: The objective8 of thls metallurgical seminar were: 

to produce expeller part8 uoing mainly Burmeme commodrtres and 
skills so that the workshopa can be self sufficient in the 
production of tno8e parte. 

to introduce method8 of heat treatment and carburization of 
certaln materrah so as to enhance the propertiea of the frnished 
parts while uoing local resource#. 

to dea~qn, build and operate a heat treating and carburlzation 
furnace using local solid fuel (i.a., saw dust, petroleum c o k e )  
and natural gas. 

to aaaiot in tha development of foundry technique. for the 
production of aluminum, bronze-bras8 and qray iron parts. 

to lntroduca method8 of molten metal innoculation. 

to introduca the concept of quality control, its importance and 
the methodo for acnievinq quality control in the production of 
machine parts. 

to capitalize on existing foundry skilla and to utilize local raw 
material8 to maximize oil mill expeller operations. 



6 )  to respond to local needs and queetions concmrnlng fr~ndamental 
proalema encountered A n  tne workonops. 

SUNMARY C CONCLUSIONI The Seminar proved to b r  highly succemmful in 
reach~ng I t s  primary sb.jectiv6r am ahownt 

- by producrng Expeller parta of vl*tly superior quelltima than 
those presently being uaed; thsam ace equal in many rasoacte to 
thoae part* made in other parta of thm world. 

- by designing and building a heat treating and carburrzation 
furnace using saw dumt aa a prlmary energy source. 

- by the ineroduction of new mmthods of preparing superior sand 
molds oo that tne cast parto are improved and there are fewmr 
rejects. 

- bv demonmtratina now mmthoam of castina aluminum. 

- bv damonmtratina thm noad for and u8m of con,trol mquipamnt auch 
an hardno88 tamtina and temDmratura controls. 

Phvsical teat. of tha produced part8 indicatad aupmrior qualiti- 
es. Manv of tha broducsd ~ a r t a  hava been  laca ad into omration in ex- 
nrllers. The remulta of thoam teat8 will ba raportad when the partv 
w o a r  ntrr. in about 6 or 7 month.. 

Proiect oartici~anta first axamined tha foundry facility. Ths 
followinq squiprnant is now bminq usad, 

1. One C1) naw heat trmat furnace 
2. One (1)  small furnaca umed for heating of anal1 parts 18" x 

l R a  x 3.4. 
3. Ona (1) madiun furnaca for haatina laraer sized pieces of work 

( 2 '  x 3' x 8 ' )  
4. Ona (1) malt furnace, outfitted with air rnlet manlfold with 

ab,out 30-40 vier cou~ola capacity 

All furnace8 are natural aas or bottle butana gas firaa and are 
lined with silica (acid). There are no controls for air or a m .  

First we carburized the caqe barrel bar8 and got the haranesa 
tester to work. The bars tested very well with soma a8 hard oa b3 Hc 
(hard enouah to cut alaas) both for low- and hi-carbon steal. The 



r>rncrdrlra RnDaara to be v e r v  affsctlve. Next, we checked for 
?.emoerature v ~ r i a t i o n  and after ~ a r b u r i Z i n C I  listed tha hartlnmor 
rannen. Mart teetmd hetween and 2 5  Rc. We than heat-traated thm bars 
to 1650  F and quenched tnem in ~ a l t .  The h a r d n m n ~  in all craov  ranaod 
from 5 3  to 63 Hc. Flnallv, wr heated other bars to 1900 F. These 
tested at 63 Rc but were hardened all the way throuqh, and ware v a r y  
brittle and axtremelv fine orained. Prior to the project no heat 
treatment was emoloved in Burma. 

N e x t  we haat treated and salt water quenched the worms with these 
r ~ s u l t s :  

Carbon steel worma 47-48 Rc 
Cast iron 3 0 - 3 b  Rc 
Hi chrome ( 8 % )  too hara, off Rc scale 
Iron chrome low allov (0.4-1.4%) 65 Hc 

Chrome and nxckel variations! - alloys will alter the machxning 
aualitv of the heat treated parta but will have little .effect on 
touahness which is 358,000 oai in c o m ~ r e r s i o n  compared to iron which 
is 48,000 psi and steel which will range from 100,000 pmi t o  400,000 
osi deoendina uoon which kind of steal and khathmr it was heat 
treated. 

The oroiect will imoort 2240 lba. of a "Wastar Inqotm with 
chrome, 20% nickel, 10% manqaneae (balancr iron). This will be 
dlluted with arav Iron at a ratio of 100:l to produce about 16,000 
worms. This allov is recyc?.able. It i8 insxpsnsivo in the diluted 
form. The master inaot will cost US 99.00/lb delivered CIF Burma. By  
dilutinu the inqot with iron, the coat addition will be US 80.09/lb 
above the normal Burmese a r a v  iron cost. Thua the coat of material xn 
Rurma will be about US 80.58/1b or an increase in coat about 20% over 
nresent Burmese arav iron cost. The coat of recycled alloy iron 1s 
~ ~ n k n o w n .  

A oroaram could be d o v r l o ~ e d  bv the workshop8 where the 011 mill 
would pav for tho coats of the material., labor, fuel and machininq, 
and anv rocvcled matorial would b~ crmditrd t o  the mill's account 
thus reducinq tho coat of the actual labor and tho cost of the 
r e ~ l a c e d  materials. 

The Dresent coat t o  an oil mill for blackmarket steel parts is 
about 900 kvat for a typical press part. The actual cost of the new 
cast Dart is about 120 kvat. The steel Dart doea not properly fit and 
lasts onlv a few WeeKs compared to the EOBD part which is now known 
t o  last about 6 months. 



T h l n  l rc#n  allov Is touah, hard (after heat treatment) and 
machinablr in chr unhardrnad mtate. Tha chrome and nickel provida 
thema attr~butes. Throuah trntlna wa hava found out that chams parta 
are suoeriar. The hardnuaa depth warima due to laak of trmparatura 
conv.rols at Nauna Yo. but the minimum depth war 0 . 0 6 0 " .  In ranqes aa 
low aa  0.1% chroma and 0.1% nickrl tha condition8 wa want will be 
oresent. The touahnams 1s 7-10 times qraater than caat q r a y  iron and 
rn comureasion eaual to ateel. 

The ideal comDasition has vet to be dmterm~ned far our purposaa. 
We  roved wa can make an allov iron and that the alloy part can be 
macnined. We D r o v e d  that we can harden the Dart. To date, the 
onvslcal tests are very ancouraqinq. 

The literature states that the presencr of nickrl aids rnachlnlng 
(and finish) areatlv and the chroma eomehow act8 independently ee a 
eutectic and forms chrome carbldea. Carbon combine. wlth free 
ara~nite in the iron. Both are very hard. 

CarburizatLon of low carbon ateel larqe piecar ia not affactad by 
the "~acked svsterna unad. The ateel part only hardonmd to ltu 47-48. 
D i r e  t.o the mass of this Dart, this is normal. Thamo Dart. mhouQd ba 
hardened in a moltatn aalt bath (NaCN). 

After auenchina and batfore us., each worm should be s t r e s ~  
relieved to about 600 F, then air coolod. Thim will aoften tha piece 
somewhat but remova castlna and auenchinq stremmes. This procedure 
mav be important for theso cart Darts. 

WORKSHOP SUNMARY 

- - A l l  workoho~r now know how to heat troat, carburize, quench ana 
normalize parts of eithor strol or camt iron. 

- - Even thouah onlv on. workano~ has natural aan and ga. furnaces, 

the EOPD team doriqned, daveloped, built. and terntad a furnace to 
use solid fuel. The team alsb develoaod a solid fuel feed C!eVlCs 
by which .some trmporature control can bo,mrintainad. 

- - The oneration and us. of an optical pyromoter wa8 tauqht. 

- - The necosrity and use of ahardne.8 te8t.r w.8 taught. 

- - New caat iron alloy parts were davalomd. 

- .  New expeller caqa barrel bars wore mad. that are squal to the 
oriainal manufacturer's s~acifications. 



Fl~rrna Ed FPle OL L. P r o c e a m l n q  a n d  D ~ s t r  1 , b r r t  i o n  P r o  jact 
End of Dro.]@Ct Raport  

- .- A new m t m m l  c h i l l  mald warn proaucmd for a x p r l l , e r  uorma. 

- .. A "Mortar I n g o t a  war d e v e l o p a d  far making zemt  iron alloy part . .  



Thim workehop har beon re locatad t o  a new f a c i l f i t y  conmkatxng of 
m a c h ~ n e  ahop, t r u c k  and car rrprir r h o p ,  and foundry. Thn f o u n a r y  
waa aLwaym c a p a b l e  o f  praauclny p a r t *  from ~ e c z y c l r c l  grey camt ~ r o n .  
I t  1.9 now a b l e  to p r o d ~ c a  a verlety of pas te  Prom a v a r l e t y  of ~ t a a l m  
and A r  anr . 

The EODD t e a m  and t h e  woskahops now h a v e  complatrd a c a r h u r l z l n a  
a n d  heat treatxng f u r n a c e  frrari by uawdumt (which La ir. z - u n t i f u l  
s u p p l y  anC low c o a t ) .  

The workahop now can anneal, h e a t  trnrt, normi&l~za, carburiza, 
q u e n c h ,  harden and ooftmn. They have also been anown how to r e d u c o  
manganeru droxidr to t h e  m e t a l a  which arr u s e d  in mpacxal Iran 
alloy*. 

A nmw m s t r l  teatinq l a b o ~ s c o r y  ia baing daaigned and shall ba 
cornplrtrd prior t o  tha rnd of thr pro3mct. 



NAUNa YQE WORKIHOP 
B t a t u m  am oS Frbruary 1960 

This workahop i r  among t h n  moat progrrasrva in Burma. It hen 
sxcalltnt eupport from tha local uaivaraity and a high quality 
tachnrcal high school. Thaer t w o  p r o v z d r  t h o  labor pool far tha 
workahop. 

The foundry now h e r  sas fired, haat traating, carbux.izat~on and 
a n n e a l ~ n g  furnaces. They arm c4puble of carting gray iron, alloy 
Irons, chilled c a a t  lrann and cartarn ferric or plaurztic and marten- 
sntic lrono needed bath by tha oil mills and thmir recycled auto and 
truck industry. They are, also able t o  makm and cast babbitt baarinqn, 
bronze and brrsn  part.. Hecently, thmy warm shown how t o  caat allayad 
aluminum. Thay now can proaucm an aluminum ham. doma pirton (high 
tech) as wall as N i  hard caut irona for irrigation pumpr. 

This workshop is presently b r i n g  trained for mans production of 
expeller p a r t s  sincm the project rmquirms a minimum of 30,OOU caqe 
bar. and 1,000 axpmllar worms annually. Historically the Burma 
workshopo can produce only 1-6 itmm8 a t  a timm. 



BPIN PAN YORKBHOP 
Status am of Fmbruary 190a 

Tho S a ~ n  Pan workshop, Located in near Mandalay, 1s a l o o a s  
fadurat~an of about fifty private enterprise worK~hape operatins on 
the,~r own. Each h a r  l~mlted resources. However, under the collective 
umbrella of tnm cooperative soclety, many benefits may accrue. 
Ultimately, the co.llect~ve workahop may be viawad am compstlrlva to 
the indivrdual shop. 

At the proaent tlme, no cooperative faciljty exist* at Saln Pan 
except for a headquarters office. While somm new sites for a central 
workshop have been suqgested, none have beon approvad. 

In view of the circumatanco8, the EOPD team recommondad that a 
temporary facil~ty be e~tabllshmd In the main office aompouna. It warn 
thought that thir could faciiitatm EOPD project traininq. Givan thu 
lamitatronm of the proJect, kt in impossihla to provide hand#-on 
traininq in all fifty of thm mambar worknhopu. 

T h ~ o  plan wa8 presented to Sein Pan in January 1987. It was 
znformally approved in November of 1987. At tho time of 
preerntation, tha team provlded a ac!,amatic drawinq for a pro~osed 
workshop area. 

In November 1987, tho team wan asked to provida a plan of the 
area, an architectural drawinq of the buildinq's foundry, office 
space, machlne shop, weld shop and storago area.. 
A comprehrn8ivm layout was providad even thouqh 8uch work is far 
above tho scopa of tha EOPD project. Again, tacit approval was given 
to proceed with thi8 plan and a rmqueat was mado for tho team to 
provlde elactracal drawing. for tha main electrical aupply, s~sclfy 
tne main tranaformmr and predict maximum power raquiraments. Simul- 
taneously, a neads ammaaoment wab mado by tha EOPD team. 

Esoantially, Sein Pun wants to incorporate natural and/or propanc 
gas, heat traoting, carburization and annmaling furnace., all to be 
derigned and rpmcifiad by the EOPD team. 
It war determined that elactrical furnaca. cre requirea for these 
purposes. A need also rxiats for an electrical coorcam induction 
furnace for the recycling and caating of a larga voluao of scrap 
steal. 



Thr aasenamant .honed that Smin Pan w i l l  rmqulre physlcrl tomtlng 
and Laboratory aqulpmrnt for malntanance of Barn. lvvrl of quality 
control, particularly In chm a r m  of c v a t  mtrel pCOQUCt0. 

Finally, the EOPD taoa is to aeleat, specify and a8oi.t in t h r  
procuramrnt of all o f  tha abova as well am sol~ct,  pacify, end 
aaarrt i n  procuromant of eosantial machinary Eoola and supplirr 
nacasapry for the Xounding, casting and mechining of a wide varxmcy 
of producrs, including expellar part.. 

To date, a l l  of the above services have b e e n  providod w ~ t h  tha 
exception aX architectural and c i v ~ l  designs. 



tJurma P:d~hl .a  ( ~ 1 1  Procasir i n q  , a r l ( l  b ~ a ~ r  ~ t l n e ~ o n  , r q c : t  

End o f  P r a l e c t  haport 

MANDALAY A C T I V I T Y  RSWOIT 
(February 1987 - Soptmmbmr 1988) 

Dmrrd.de A. Burgerr 

FPBRUARY 1907 

Arrived at post, Manaalay, from Raqgoon, oupervlara renovation or! 
l i v ~ n g  quarter. at # 9  ot 68 betwean 32 and 33 Straet. Supsrviemd 
rrnovation of office and laboratory prmmrrem allocatmd by ehm 
Manrialay Division Syndicate Cooparativm at  tha Chan Mya Thozi oil 
MlJ.1. Drrrctrd the inetallatlon of l ~ b o r a t ~ r y  furniture and 
equlpmant, thus a a t a b l ~ s h r n ~  the baa6 of oparationm for tna upper 
Burma section of thm EOPD Pro~ect. 

A machanxcal aurvey of all tho procmmoing mrchinary and rqu ip -  
mrnt--such a8 mxpallmr8, csnvmyoF8r almvators, a d ~ b l a  oll pump., 
filtarm, b0i1.r~ frad watar pump and pipa WOrK--Wa8 carrred out at 
tha Chan Mya Thati Oil Mill. All thim rqulpment waa tound to be rn 
varioum mtaqm8 of dirrmpair. In thm c a m  of thm axpullarm, thaaa had 
bacoma dimanmionally inafficiant. Tho old mxpallmrm, lea., Kruyp and 
Alpha, havm loca1Py rapairad tranrmi8mion qoaring which ia subjact to 
frequant mmchanical failura. 

MARCP 1987 

Tha production pasarrtmrm wmrm recordmd ovar a parrod of time and 
emtabliahed a8 36 to 40 baqu containinq 25 via8 (900 lb8.) of aard 
procammad par 0-hour shift throuqh thm-two China mxpallers. F o r c y  
baa8 of mamd warm procammad per @-hour 8hift throuyn thw old Alpna 
and Krupp oxpallmrr. Thm rmmidual oil in tho premmaa cakm was 10 to 
11%. 

Tha econoalc profilm of the mill operation warn atudiaa with U 
Sain Hla, thm 011, Hill Managor and countarpart/Mandalay, to amtarmina 
if profitm from the opmration would nakm thm capital axpandrturem for 
rmhabilitation fmariblm. It wam found that incomm warn dmrivad Ysom a 
procaaaing chargo of 30 kyar par 100 ~2.88 of maad procosmad for the 
rnembar townrhipa of thr Cooparativm. Thir i8 called 'Toll krocesrin~ 
Chargaa.. Thm profit from thia incomm war approximately 3 kyat per 
100 visa procoarmd and thm annual procorainq volumm warn approximet~ly 
60,000 via8 of aoad. 

Additional laboratory equipnmnt and chamicalfi warm obtained by U 
Smin Hla from the Maynyo Milk Faatory. Thmrm prrmittad thm EOPD team 
to bogin analyair of amad and prm8r.a cako mamp~am in ordmt to 



Burma E d l b l r  O i l  pro cam^ Lnq and Olstributxon Pro lect 
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detmrnina tha oil ~ontrnt of tha mamplar and the production 
afficirncy of t h w  aoopmrativm and privata m ~ l l s  in tnr uppas Burma 
area. 

Mmatingm and dimcum8lonn ware held w ~ t h  committaa mmmborn of chm 
Sain Pan Workahop COOpmrativn with rrgard to any progress that thay 
hod mado toward emtablishing r mite for the proposaa central workshop 
complex. It wa8 round after a visit to a proposmd szta that thw 
committea genarally wa8 di88atrnflad wxth tha rita bacauaa of a very 
rouqh road acoe88 and tho axioeancr of a cmamtary in tna center of 
~ t .  Another townrhip had beon approached for an altarnatlva aite but 
tha committam oxpocted it would taka approxrmatmly 9 montnr for a 
aeci8ion to ba raachmd. In ra8pon8a, t n r  EOYD tmam p r ~ d u c ~ d  a 
proporal and a .ketch of a machina  hop to houaa t n o  machlnm toola 
that ara to be prov~dad through the EOPD proJect. The .hop would ba 
located on tho oxistinq site of the Wor~8hop Coopmrativm 
headquarttars. T h r  comaittae ayrmed to puraua this concapt and obtain 
tha nmcmsrcry prrmismion to aruct a buildinq of thm proposad 
diamnrionm. 

An ordar wa8 placad with the Cooperative Mmaborm Workahop to 
aupply varioua V-bmlta and fJ.at-belt pullmyr to b0qxn tho firat 8taqo 
of rehabilitation to incrsaso the production of ediblo oil at t,ha 
Chan Mya Thaei Oil Mill. 

Now bearing8 warm fitted to tho old axpellmr ariva shaft and feed 
end boaring8 ware fittmd to tho China axpollarm. Now screw fliuht 
smctionm warm fitted to thm down famamr. The 8pur and beval gears 
were inmpmctad on tho China oxpollmrs and found to om in awmllent 
condition aftor fivo yoars of operation. 

Diacuraion with U Sain Hla on procora chanqrm  too^ placn end weru 
approved. Visits worm made to thrmo privatm oil mills in Mandalay to 
explora t h e  poaribility of renabilitaeinq tho80 m1118. 

1) DANA BALA - ham 4 x 33" mxpollors. 
2) AUNQ NYAH MAR N Y I W T  - thim mill haa aix axpmllara but 1s not 

operational duo to foraily problomar it pmriodically doe8 toll 
cruahinq for varioua townshipa. 

3) THUKHI ADAIIA - it rlao ha8 4 x 33' oxpmllarrr it waa not 
intm~o8tod in Lncroaaoa production but would like to obtain worm 
goar boxma and thrumt barriny8. 

The leboratory facilitiar worm offarod to thasa mzlla should they 
wish to analyzm their raw momd and prmma cakm productr. An economic 
diacuamion took placo with thmmm oil mill ownmrs and it wa8 
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dmtmrmanad t h a t  kmaping profrtab~l~ty to an a c ~ m p t a b l ~  level warn 
thmir main conaarn. 

Vimitore to the Mandalry EOPD: 

Mr. Dmnnim WmlPer, Project Officmr 
U Than Htaik, LJrojoct Uiractor, Cotraga Induatrlum b e p t .  
Mr. Richard H. ihrry, Team Lmader, EOPD 
U Aung Win, Temporary Counterpart 

APRIL 1987 

End of aomamm procmwminc$, All expellmrr dismantled for r e D u l l i l ~ n q  
of wear partm in proporation for groundnut procesoinq. 

Powmr tranrmimrion gear bcbx rmmovaci from Alpna axpoller and 
examined. It wa8 approximataly 5 0 %  worn. Thrr gaar box is of the worm 
wheal and worm shaft dmmign and cannot be repaired in Burma. Dirmct 
replacmmant partn or a complete gaar box arm raquirea v l a  tha EOPD 
projact. It io 11.0 idantical to tho gear box on the Enyliah nosedown 
exprllar. It was later dotermined that thasa "Roomdown* expellara ere w 

actually copras mrda in India. 

I gave a lactura on tha adibla oil project to cooperativa 
reprammntativem from varroua townohipa at tho Mandalay Traininq 
Collegm at tha raquemt of U Ye Myint, the Collegm Director. 

Thm MOC mill survay team arrived Srom Kanqoon. I explained tno 
procesming oparation to them and directad their machanical economic 
survey. 

Many machanical braakdowna, much as sazzea bearings, were 
axperiancad thir month whicn providad tno opportunity to adviaa on 
lubricating maintonancm ana protection from abrasive contamrnants. 

Tho 12. diammtmr pullmya warm recaivod from onm of the S e i n  Pan 
workshops and fittod to the China expmllar driva motors. This I n -  
croasad thm main shaft ravoAutionu to 12 rpm from 8 rpm. 

The a 2  Krupp axpollor was dismantled and thm feed end bearins 
houring was rarlignod. This nalaliqnmont had baan causinq tne main 
shaft to fracturm. 

Tha procmssing mothod was modifiod on tho China axpellero. 
Together with tho main rhrft Incrmaso in spaod, thia incraasad 
production from 40 x 25 via. ba9a of soed to 105 x 25 v ~ s s  bags in Y 
hours. 



Rurma EdLbLa Oil Procemrlna and D x m t r i b ~ ~ t i o n  P r o j r c ~  
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Vimita to thm privatr oil mll,la in flrndalry warm maao to dlmcurm 
miblm procmmcr. ahmuam and to makm ar'ranqrmanta for a drmonrtration 
m v f i m l f  and U Ssin H1r. 

I vioited Ran~oon EOPD for vro,iact and im~lemrntation plan 
diecuariona. 

Visitor. to the Mandalav EOPD werat 

Thm MOC survey tmam. 

NAY 1987 

Carried out oroceeaina chanams on an Alpha and two Kruup a x -  
osllers which incroassd production fk0m 40 baqs per ahift to 80 baqm 
oer 8-hour shift, Doina raaular analvsia of raw saad and mxvmller 
cake now. Hoeidual oils in expmllar cakm from both aystena arm now 
down to 7 - 8 % .  

Mandalav orivata mill ownars visitad Chan Mva Thazi Oil Mill and 
lahorntorv. I diacuusmd orocmaring and analysis nathodcr... Thay warm 
V O W  cnncerned about incraaaod 0r0fit.bill.t~. 

Visited Dana Bala Oil Mill. Obsarvmd procmsainq amthod and took 
stamnlnn for analysis. Also at a later data damonstratma two-pose 
~roceaaina for an 8-hour variod. I provided mill ownars with 
nrofitabilitv analvsis and analvrla of oroductm but no further 
interest war ehown. 

Installed staam condanaata racovmrv systmm in Chan Mya Thazi 01.1 
Mill. This will increaaa sfficiancy of boilmr and rrduca consumptzon 
nf Cue?. . 

Visited Saaaina Svndicatm Coo~arativr Oil Mill. Thim is a recant 
installation cornmiamionad in January 1987 and ham baan procaaminq 
slnce Octobar 1986. Maa8urad D ~ o ~ u c ~ A o ~ ,  mathod of opmration and took 
samvlem of raw mamd and cakm for aradyai8. Had dimcusmions with tnm 
Svndicatm Chairman about tha EOPD Pro.iect and our achiavamantr at the 
Chan Mya Thazi Oil Mill. He qava parmiasion to ordar pulloyr and 
nthar aauiomant to inorova orocmraino rate. Hi8 mkll ham thrae China 
ex~ellrra. 

Visited the Sain Pan Coo~arativa Workeho~ Chairman, U Chit Pe, to 
ordar V-be13 ~ullmym for Saqainq Oil Mill. Dmlivary naxt aonth. 

Discussud thm cost of vroducino aroundnut with U Kyaw at Chan Mya 
Thazi Oil Mill and diacovmrad that it comts thm tarmar approximrtmly 



h kvatr to aroduaa 1 vins of arobnanut. Thr qovnrnmrnt Pricr to cha 
Townshia Coo~arrtivo IM aporoximatmly 10 kyatm pmr v1.m but Cna 
nrlvats milla hmvo to oav 20 kvatr and ua. A m  tho private aector 
nroducom apDroximatmly 8 5 %  of tha edible oil, thir ruggartr Ehm 
reaeon for tho ralativrlv hiah coat of adiblm oil to c h r  ~ubllc. Tho 
nrocearinq of oilared contributmm approximatmly 2 5  pyam to tnm coat 
o f  a V I R R  ~f m d i b l 0  011. 

7 v i n i t e d  Ranooan EOPD for Drolect diacuesionm and also durrnq 
t h ~ s  tlme the Drolect car arrlv~d from Hanqoon. 

Visitors to Mandalav EOPD were: 

Mr. Doualas Pickett, ADO, USAID 
Mr. Dennia Weller, Pro~ect Officer, USAID 

Dt. Than Htaik oaid a vioit to Chan Mya Thazi Oil Mill and U Than 
Auna attended meetinam to discuao oroacaa8 made at tha mill and 
arranaa for a aaminar for coovarativa mmmbara from othmr townahipo to 
rncniva a n  u ~ d a t a  on rehabilitation ane orocemm rmthoam. 

Visited Dana Bala Private Oil Mill aqain to daliver economic 
n n a l v n i ~  of arocams dmaonstration carried out therm. No reply or 
comment wa8 received. 

Visitad Saaaina Svndicatm Oil Mill sevaral timer durina the month 
to instruct on oroduction recordinq and make arranqamente to fit 
electric motor ~ullevs to China axoelleqm. Returned to fst pulleys. 

1I.S. Ambaasador to Burma, Mr. Bernard Levin viaitad Chan Mya 
Tha71 Oil Mill and saw exooller machine# beina examined for wear 
after finish in^ the pramminct of One townahip'r groundnut crop. 

Also inatructed on im~roved mathod of ~roceaaina. Production 
increaoad from 6000 via. pet day to 8000 visa per day. The following 
dav achieved 13000 via8 Der dav. 

Visitrd Hla Auna and Brothers orivate mill and norkano~ at 36 
Street, Mandalay. Di8cuaaed pricam for producina modifiad procasm 
worm for Chan Mvr Thazi Oil Mill and Saaaina Svndicaea Oil Mill. Thla 
worksho~ hau hardfacina almctrodam salvaged from World War I1 dayS. 
Had Dower failurea almost evervdav at oil mill and houaa. 

I visited Ranaoon on pro.lect buminaaa a8 Deputy Team Laadar. 



Viaitarm to Manda1ay EOPD warm1 

Mr. Rmrnard Lavin, U . r 7 ,  Ambanmador to Burma 
Dr. Than Htaik, I's..>,jeat Dirmctor, Cottaqo Induntriam 
U Than Auna. Mandalav Divimion Svndicatm Chairman 

JULY 1987 

Discussed crackinq and removinq peanut akin# with U Sein Hla. 
This assist# the heatina  roce em sin^ baform exomllinaa of oil. 

Visited Saaaina Svndicatm Oil Mill. Larqer atmam hmadmrr and 
condeneete racovrrv evstam installed am m r  recommendationr. Their 
interest i s  encouraainq. Fitted modifiad praaming wormr to uxpmller.. 
towns hi^ Svndicate mmmberm oblmcted to chanqinq ~rocamming mmthod and 
chanaed back to old wav. The reason for changing wa8 that oil yimld 
1s different from laat vear's croo. 

~ e c e i v ~ d  four aallonr of molvmnt from Hangoon MOC for Laboratory 
analvsis of mead and exoallmr cakm. 

ModiPivd ~rrmminq worm. madm at privatm workmhop and muparvised 
f i r t i n a  to China mxoellerr. 

Visited Maiktila Cooomrativm Oil Mill and Workmhop, Nauna U, near 
Panan, and Taunca Tha Townmhip Cooperativm oil mills. Examined 
nremisen. ex~ellerm. ancillarv eauirment, rtaam boilerr, etc. Made 
recomm~ndation8 for repairs and maintanancm of all equipment and 
disCUs8ed DurDosa of EOPD Prolect with Townmhio CoEimittOm membars. 
R e ~ o r t  of visit wam writtan and submittmd. 

Visited German nmam tram 8a.d orolect to lobk at packaaea batch 
solvent olant with capacity of 30 kq par batch which should be 
suitable f o r  car projact. Dmtailm amnt to EOPD Ranaoon. 

Major breakdown of onm of tho Krupp mxgwllarm. The m a m  gmar 
tranflmis~ton haa strioosd teoth. Can onlv make rmoairm with mild 
mtmel. It im rmamntial that tnm corrmot 90ar caar bo 0btalnmd abroad 
or a radmaipnad tranmmiaaion if wholr machine is to bm rmhabllitated. 
Gear part. are baing rmpairmd at a privatm mill which 8pmc~alizau in 
gaar repairs. 

Seed grinder being disa8nmmblmd and ovmrhaulmd. Screw conveyor8 
being uanufacturmd by oil mill labor for China expoller faad. 



Vialtad EOPD Ran~oon on buulnarm. 

Obnervad laakinq tubma in #tsar  boilmr and attmrptad to mnpand 
and amal. Thmre will havm to bm rrplacmd In Dacambar whrn it im  
i n r p e c t r d  by yovmrnrnant inmprctorr and prmrsurm trntrd. China 
expsllmr caqm brrr wrro chackorl and roplacuc4 to 9.040'  at fmwl, 
resulting In improved drainrqm at oil. 

A smell crntrifuqal blower wa8 inatallad to tho ntman boilwr firu 
box to assiat in combuntlon o f  w ~ t  nawdumt fuel. Thi8 1n a conatant 
pro~lsm during Cha rainy maamon. StosacJa at tho or1 sill ia covured 
but not c luaa  ta tha aupyly aourca. 

Bovrlled gmars %ni lad  on 81 Krupp machinm. Thamm are #oft ntorl 
gears madr in Burma w h ~ c h  i8 a conrtant problem. 

Elavatora on old oxpallar8 rymtmr to bm Pittmd witn naw bmlt and 
buckles 6 

Raclorignad preaming worm and collar mmerbly for the China 
expallera and oil 33" axpeilar. Tmrporary ohutdown of ail mill duu to 
rrmoval of 73, 35 and 2s kyat notar from circulation. hi1.l ham no 
money to pay f o ~  machinary costa. All work~hops closed. 

Serd grinders and scraw convayors installed to temt effect of 
grinding groundnut before heating and mxpallinq. Taats enow tnat air 
removal of akin. lo srmcaosary to stop groundnut from fluffina up l n  
f e d  zone. Bettor faad of raw reod war achiavad now that it can be 
controlled from ground floor area. 

Enquiries madm about psoqraas of improvammnt razommendations for 
Maiktila and N a u n ~  U. Both millo are collectinq matariala and have 
placed orders for graa8inq wormaand other machinary. 

A racord 8-hour production was achieved thi8 month on the Chlna 
expoller8 of 160 x 25 visa baqs. That rapreuents 4 timar t.ne origlnal 
production rate. 

Raw Seed grindor motor failed becauma of lack of motor overload 
protection. (Projoct equipment still to coma). 

Visit.ed Sagaing Syndicatm Oil Mill to check on procoosing 
methoda. Found quite a bit of education noadad yet. U Soin Hlo 
explained the reason. for obtalnlng maximum heat in tho raw seed 
beforo expallinq. Wo gavo aomaxttem mombors tha oil content chart I 



doalqnrd to Illurtrrta chat oil y i r l d  warn rrlaEad to thr raw mwod'r 
yrawlng anvirontdmnt and wratnar am wall am meahanicil wxtraation 
afficirncy. Thay warm e l m  made awrrm o f  thm varying 011 contant of 
raw nard that war revralmd by Iabormtary analyala. 

U S a ~ n  Hlr virxted Maiktila Oil Mill and f0und work haa comnanced 
on soma of tha rtmaa boilar rmcornarndationm wo had made. A v i o ~ t  to 
Moiktila Workahop ravamlmd that tha tranrfar at machinm tool* and 
equlpmrnt, to their naw praairea had not takan placm yat. 

Viaitad Rangoon EOPD on burinarm. Commoncad R & R lrrvu. 

Raturnad from t4 6 H leave and attrndmd buminomm mmotinq in 
Ranqoon. 

Chan Mya Thazi Oil Mill had oparatmd matiafactorily for thim 
month. 

NOVEWBlR 1907 

Fittmd final modifiod pramminu w o r m  and collarm to China 
mxpollrrr which achiovad proqrmmrivm oil mxtrrction and bctt.ar 
drainage of oil, 

Fittmd nmw hmaringr to China mxpmller cooker arivaa and drive 
ahaftr. Mmw bmarinq a180 fittad to down fmedar fliqhta shaft. 

Tha leakinq boiler tube. and wat raw dumt furl arm a ma,Ior 
problem now. Production and rmridual oil 16vm1m are auffarrng. 

Increamad main shaft apmad on China axpollmrm to 14 rpm but, 
althouqh tnrouqh-put of material increaamd, raaidual oil also in- 
creased. The axpellers wero rmturned to 12 rpm'which I now ballavs 1s 
tne optimum spmmd for thm8m machinmm. 

It is bmcoming apprrmnt that mhift 8uparvirion l a  a problem 
durlng the late aftatnoon and naght opmration and I have dimcuarrd 
thlr with tho oil mill ti4t.fr. It would appmar that rt ia a problem of 
pay r a l e  and aducation, whicn arm not under local control. Incsne~ve 
of any de8cription ia nonmxiatent. 

Thm fomd worm to thm China oxpollor8 and to tho Alpna mxpmllmr 
war chanqod from a doublr flight configuration to a s i n q h  f l i g n t  
deeign. Thia  produamd a biqqer dimcharye of oil at tha feed and of 
thm barrml bar caga. 



Thr Chan Mya T h r r r  U r A  Mill wa8 c l o e m d  down for b o ~ l a r  rapalrr 
and renovation. 

Tr4velad to Hanqoon EOPD fur prajmct. dlncua#iona. 

Yiritor to M~ndalay EOPI) waa U Tin Win, Pro~ect Hanaqer. 

'"he Chan Mya Thazl 011 Mill remalned shut down for the montn to 
remove and replace L 4  number 2.5" diameter boller tuboa which worm # b  
yauqa lnatead of e l 2  gauge. T ~ I H  will reduce the heat tranafsr ef- 
f ~ ~ i w n ~ y .  The qovornmenf naranouaa oi-11y haa 2 . 5 "  * $ 5  qauqw. Theam 
tubes haa been atored touchlng each other and wera badly carroaed. A 
private company did thm re-tubrng and wa. vary good. Thm quaLity of 
work was excellent. Tha tuba. were removed by hammer and chis.1 and 
cut wrth arc welders. Tne Cube ends warm annealad in a coke fire and 
immerred An calcium oxlda fitted and rollad. No aaucation was rr- 
quirad. 

All rxpmllera were dlmaaaamblad and examined for wear and other 
problerm and rebuilt part8 ware inatallad. All elevator boots and 
sump. wrrm cleanred out and rotten woodwork raplacma. Elavator belts 
were axaained ane raplacad whoro neceamary. Diacharoo chutes and 
elevator arum heaaa warm replacad. The raw read feed conveyors were 
fitted with a local nangar boarinq. Old woodan faad hoppars were 
replaced with bricK and concreta structuraa, Broken floor areas were 
relaid wltn concrete and steps reouilt. Thr boiler fire box was 
completely rebuilt to pravrnt arr inqreaa and to Improve efficiency. 
Three overhaulad expallarm warm rcraped, cleaned and paintal. All 
internal and axtarnal walla of tha procaraing araa were painted. A l l  
electric motor8 warm diaaosamblnd, baarrnqs chec~ed and replaced 
where neceamary and the stator winaLnga re-insulated. All the I n -  
ground ail atoragr tank8 ware removed and claanmd. A very thOr0uah 
overhaul of tho oil mi11 waa carried out. 

I damiyned a rtaam condenoatm trap and had it made at a private 
workshop and war ablo to get tha atainlasa otoel componants made by 
another project in tho area. This wan installad and proved 
succeorf ul. 

Preparation of an alternativa alkali rolurion to soaium hyaroxlde 
waa made and from fatty acid teeto warm carried out on production, 
stored and purchasad mdzbla oil aamplas ana than racorded. Soalum 
nydroxrae was roquoatad from Kangaon EoPD. 



JANUARY 1984 

Daaransd 01.1 starage drum waahor t.o be burlt at C l ~ e n  Myu T t i a z ~  
Oil Mrll'a premrsea from ~ r l c k  and cemont randerrnq. Aisa e d i b l a  oil 
steam heater to dry and steril.aza 011 b e t o r m  ataraqei. 

Mr. H .  Perry and Mr. D. Zalaaki visited llanaalay to v i e w  
rehab~litation at Chan Mya Thazr 0x1 M1.11 and Marktlla Townahtp 
Cooprrativr Mlll, a private worK11h0p and  Sain Pan Coopmratrvm 
Workshop. Conaultlng motallurglet Dr. P. Wia8rr vinitad Mandalay to 
sea Srrn Pan worKahop netnodo of casting iron and tmmpurxnq of mtaml 
and procasaing of rdible orlamed. 

Projmct eaam mombar8 partrcipataa in thr matallurgscal s e m l n a r  at 
arktila Coopmrativm WorKahop lrd by Dr. P. Wie8mr. Alao prassnt were 
ambere of the S e ~ n  Pan, Manaalay, Naung Yoo, Ymnanyaung, Pagan and 

Plerktila Cooparativa Worxahopa. Tho caatinq of caet iron alloy, 
carburiz~ng and heat treatment warm dracuaamd and demonatratea. 

FEBRUARY-MARCH 19Q8 

Several teat pramainq w o r m  warm inrtalled in thr China machrnrs. 
One type waa made from aray ca8t iron. It warn not heat-treatad or 
strear relimvmd. Thim part failed after four hour8 of operatLon. 
Another prerna~nq worm that waa tautea warn made o f  "ch~llad cast 
ironm. It warn inrtallmd in tha moat smvrra uaarino location. 
Examined the tomf part on March 3& ana rheza was no sign of wear. 

Anaiatod D. Zalamki in thm Promo oil mill rmnovation for the 
balanca of tho aontt.. 

APRIL 1988 

Travelod to Mskrila to visit the oil mill. The boilar renovation 
waa cosplrtmd. The aanaqer aeated that tho  boiler.tentu indicataa a 
30-40% reauctlon in corta. Thio ia important in that the boiler uses 
wood whrcn i m  the only available fuel in thio arma and tha wood 



rayramant. a ~ a j ~ r  c o a t   tam. We rnvrtad t h r  manaqrr to make a 
p r e a e n t a t i a n  to tnr  01.1 m i l l  somxnar at the and o f  t n e  m o n t n .  

HAY 1998 

A s m . t a t m d  Zaieski An t h a  o i l  m i l l  a t  Prom*. T r a v e l  r a w t r a c t a d  dua 

Traveled w r t h  tha  a v a l u a t l o n  team throuqh t h a n r  tour. Met w r t h  
t n a  taam i n  nangroon. 

I n  eha a b o e n c a  of R .  P e r r y  who was In Corm+:~y with the 
o o r a r v a t i o n  tour, I waa the d w r q n a t o d  team l a r d e r  i n  Hanaoon. 



T y p w  OF Elpcr lPmrn  Clwrronlly i n  #jam In Burncr 

1. KRUPP: T h i r  t y p r  oP @repallex' A H  p r o f Q m s n a n t  ~n Burma. I t ,  La 
t y p i c a l l y  p o w e r e d  by 15 to L O  h o r a e p a l w a r  a ~ ~ ~ c  h r r  a n  e x p e l l e r  cage 
that 1. 41-  J o n q .  Tha nnaCt A U  n t a p p m d  a n d  rhu d i a m e t a r  varbra from 
7.5" a t  t h e  tanding s e c r l o n  down to b", t .h rn  back to '7" st t - h e  
drach8,rgo mnd. T h r s  a r r a n g r m a n t  lo compLon and r m q u r r r q  maqy 
d l f f s r e n t  p a r t s .  T h e  e x p e l l n r a  ln Burma were bullt b a t w e a n  1939 and 
1958. C a p a c r t y  r r  500-800 lba / h o u r .  

2. HEB: Also common ~n Burma. 18 s i m ~ l a r  to the Kruup p r e s s  
e x c e p t  t h a t  t h e  t r a n n m ~ s r l o n a  h a ~ e  d l t f e r e n f  b e a r l n q s  a n d  gears. ' l 'h ls  
company n o  l o n g e r  e x i 8 t 8 .  I t  was located i n  E a s t  Umr lzn .  T h i s  machlno 
comma i n  t w o  d i f f e r e n t  oazaa ~ n  Burma.  C a p a c i t y  l a  200-000 l b r . / h o u r .  
Moat  of them* m x p m l l e r a  ware ~ u i l t  amtwmrn 1953 and 1958. 

3. SKODAI Made i n  C z m c h o a l o v n k r a ,  f h e r m  arm t w o  a i z e s . i n  Burma.  T h e  
g e a r  c a a e a  a m p l o y  a p l a n e t a r y  r e d u c t L o n  m y a t e n  u 8 1 . n ~  w o r m  y e a r s .  The  
c a p a c i t y  v a r i a 8  d a p a n d i n g  u p o n  u i z m  a n d  h o r 8 e p o w a r  a p p l i e d .  

4,  ALPHA: T h i s  is a c o p y  of a 1939 v m r a z u n  of t h e  Rosedowns  
a x p e l l a r  l ~ n Q  is mada i n  I n d i a .  I t  ham a c a p , , ? r t y  of 409-600 
lbm . / h o u l l .  

5. ROSEDOV~\18: P r o d u c r d  i n  E n g l a n d ,  t h e r e  a r e  two t y p u r  f o u n d  i n  
Burma.  One  ~8 a nmw d a a x q n  b u i l t  i n  1984 w i t h  a 44' i m a ,  6' d i a m e t a r  
shaft. I t  in equrpped w i t n  a 50 h0raepOWeF motor andl nao a c a p a c i t y  
of u p  t o  2 5  HT/day .  I n  a a i n g l e  p a m  i t  c a n  product.3 a x l s e a d  c a k e  w l t h  
3 - S X  o i l .  T h e  o t h a y  r# a small c a p a c i t y  u n i t  mimiias  to t h o  A l p h a .  

6. CHINA: T h r r a  a re  two a i z e a  i n  Burma a n d  t h e  d a a i q n  is c o p i e d  
f tom t h e  K r u p p .  

7. BURNAr T h i 8  warn d m s i q n r d  a n d  b u i l t  by  s e v e r a l  workahopa  p r r o r  
t o  1962. 

P ANDILBSOI8 T h i 8  wa8 madm i n  t h r  U . S .  p r i o r  t o  Wor ld  War 1 1 .  
Thcrm are  m v a s a l  v a r a z o n n ,  a11 s i u i l a r  to each o * h e r ,  Thls e x p e l l e r  
a s  o f t a n  c r l lad  the Numbar On.. I t  warn b u i l t  r n  1910. 



i \ t ~ t - m a  t i d ~ b l m  (Jl L k r  o ( . m a @  L ~ ( J  a r 1 ~ 1  I J I  g t  I I [ ) t a t  i a ~ n  1 '1  o I - ,  
End of Pro ject  Hopor t. 

APPENDIX L 

T h e  m h p a l l e r  worn d r ~ v e  a h a f t  hold.  a  number  o f  p a r t s  l n c l u d t n g  
t n e  p r t a a s i n q  w o r m #  a n d  tha t a p e r a d  c o l l a r s  placrd b r t w e a n  t h e  warms 
an t h e  s h a f t  ( s e e  E n g ~ n a d r i n y  U r a w i n q s ) .  

A worm le H c i r c u l a r  a a y m e n t  a b o u t  6"  to 7' .-. o u t s i d e  diamster. 
Thr worm hub rs h o l l o w  a n d  s l i d a a  o n t o  a a o l i d  s t a s l  a r l v a  s h a f t  t h a t  
LS a b o u t  3.5" r n  d ~ a r n e e m r  a n d  a b o u t  6 '  t o  7 '  l o n q .  T h r s  s h a f t  1s t h e  
main e x p a l l e r  p r e e s a r n g  , a h a f t  a n d  i t  i s  d i r m c t l y  c o n n e c t e d  to t h a  main 

L 

a x p e l l a r  t s a n 8 m r a s ~ o n  w n i c h  r o t a t e s  ~t a t  a b o u t  12 rpm. T h e  warm h u b s  
are p o s l t r o n a d  o n  t h e  s h a f t  so as to ~ x a r t  c o n t i n u a u e  p r s s s u r a  o n  t h e  
seed. Around  t h m  n u b  r s  f l r g h t i n q ,  s h a p e d  l i K e  a c o n v e y o r  t o  a u i d o  C. 

t,he aeear t h r d u u h  t h e  e x p o l l a r  a n d  m a r n t a i n  t h e  p r e a a u r e  r e q u l r e d  t o  
p r r a a  t n e  o r l a r e d ,  t n u s  rmmovinq  t h e  o i l .  

T h e  worms ara s e p a r a t e d  by t a p e r e d  c o l l a r s .  T y p r c a L l y  t h a r a  a r e  7 
wormo a n d  5' c o l l a r .  i n  t h a  s t a n d a r d  o x p a l l a r  s h a f t  a r r a r n q r t n a n t  t n a t  
t h o  EOPD team d e v a l o p e d .  h o w a v e r ,  t h a r r  c a n  ba o t h a r  c o n f i g u r a t i o n s  
o f  w o r m r  a n d  collar., a a c h  a s s r a n a d  t o  mare p a r t i c u l a r  conditions 
t n a t  c a n  b a  p r e s e n t  when p r a s a i n g  o i l s a e d .  I t  is t h a s a  p a r t s  t h a t  
wear a n a  n a a d  r a p l a c e m a n t .  

C. 

B e c a u o e  t h m r a  worm n o  m a t e r x a l r  o r  m a c h i n e s  t o  make s tee l  Darts 
a n d  ~ a c a u s r  t h a r a  w s m  n o  n a r d f a c i n y  e q u i p s a n t  o r  h a r d f r c i n ~  r o d  I n  
bu rma  when t h a  t e a r  a r r r i v m d ,  a  c r a s h  p r o g r a m  warn b a u u n  r n  e a r l y  1907 
to  d e t e r m i n m  thm most a p p r o p r i a t m  mathodm Znd m u t o r i a l a  f o r  mak inq  
t h e  p a r t s .  Tha  team procmeamd to d e s i g n  t h a  most a p p r o p r x a t a  shaft 
a i r r angmmnts  f o r  uwc v i t h  a v a i l a b l m  material.. D e r i a n s  ware made by 
t h e  team f o r  new j n d i v i d u a l  p a r t s  t h o u g h t  t o  b a  t h a  most s u i t a b l e  
f o r  Burma80 uao e n d  r m p r o d u c t i o n .  Thama p a r t m  w a r m  t h e n  c o n f z g u r e d  
I n t o  s e v e r a l  e x p m l l e r  s h a f t  a r r a n g a a m n t m .  T h a s e  d a m i g n s  a n d  t h e  
a r r a n q e m m n t m  w a r m  tmatra a n d  n o d i f i m d  a t  thm C h a n  Mya T h a z i  O i l  M i l l  
i n  M a n d a l a y .  Thm m o m t  m u c c a s r f . u l  of t h a r a  d a m i g n a  a n d  s h a f t  
c o n f r g u r a i t o n ~  w o r m  amlmctad f o r  l a tmr  u s e  i n  o thar  e x p s l l e r m .  

S i n c m  t h a r m  arm a t  l a a s t  n i n a  d l f f a r e n t  k i n d 8  o f  e x ~ e l l e r s  nn t h e  
p r o j e c t ,  r m v a r a l  e x p m l l l e r  t y p e s  w a r m  m o d i f i m d  t o  a c c e p t  t n o  new 
e h a t t  a r r a n q m a n t  a8 a m t e p  toward .  s t a n d a r d i z a i t o n .  T h i s  s h a f t  was 
tested o n  t h m  c o m p u t e r  t o  d a t a r m i n a  t h a  c o m p a r a t i v a  praumincr 
characteristics. T h a  r r m u l t m  i n d i c a t m d  t h a t  t h i m  now s n a f t  would  
p r o d u c e  maximum o i l  e x t r a c t i o n  a n d  m a m t  t hm d a o i q n e d  c rpac i . :y  n e e d s .  



Pdibla Oilmard Procramrinq and Dirtrubtion Follow-On Projaat 
A Proposal 

Thm Follow-on project to tha Edibla Oilaaed Procawring and  
Ulstrubution proqran will ralnforcr the tr~hnical a f f o r t s  of tne EOPD 
tachnlcal aamiatance team up to the tlma of thezr ovecuation In  

Septambrr 1988. Thm naw projsct will consolidata all rosourceu, both 
human ana matorxal, umed under the original projoct. A s  such, the 
projact effort become. ona of: 

- -  train~ng in the rehabilitation of oil mrllr ana thm 
modern~zation of worurnopm; 

- -  cont~nulng tha rehwbilitat~on and modernization effort for a 
tarqmt group of millo and workehopr throuqh thm tralnlng 
psoceaa ; 

- -  reanforcing tha practice., bmgun in thr original project, of 
uming locally available material8 a8 much a8 poo8lble to brinq 
about rahubilitation and modsrnization in a manner appropriate 
to tha Burmema context; 

- -  importing for the rmhabilitation and modmrnization proaram only 
thoom matrricls that arm aarentlal to tha effort and cannot be 
suppliad locally. 

Under this plan, the original projact ir continuad and 
reanforcad. Thm naw projoct will continue traininq aesniona ana thu 
follow-up activitie8 i n  thm mills and work8hopa. 

A numbmr of conridarationr muat bm tikmn into accsunt. Onm 13 

the aavantage of hevinq the main projact activitimr take place in a 
more geographically rmatrictmd rrert .  To thir and it ia propoaed tnat 
the projact team be movmd to Mandalay an: that the core sat of 
project actlvitima taka place tharm. Tha original project mills and 
workshop8 are more maaily acces8ible from thi8 location and the bulk 
of the produation and procaaminq of oilamad taka8 place in this 
area. In thm original prOJaCt, pmrmiaaion for travel in the flold was 
more mamily ootrinad in Handalay and one of the moat ruccessful 
worklng ralation8hipm was with the Handalay Syndicate. Project 
ectivitiam, to ba axpandad upon below, will conai8t of: 

-- trainina activitv at tha Chrn Hya Thazi oil mill and thm Sein 
Pan workaho~ ovar a pariod of two of thm thraa yaarm 02 the 
pro*ect 3 

- -  com~lation, as Bart of tha trainina Droaram, of the 
rmhabilitation of tho almven ramaininq oil mill8 in tho 



oriainal EOPD praisat and modrrniz@tion of a nmw rat of 
workrhonm, thm number and location to br dmtrrmined through a 
ore-nroleot a~maasment~ the orocmma will includm inrtallorion of 
t h e  machine toola alraadv ordmrmd and in Burma from the original 
nrolect: 

- - -  follow-IUD. over r ooriod at' two vearr, on how tha trainean arr 
outtirru tkmir traininq to u # r  and racaivinq support in tnalr 
home mills end warkahoos; this wll.1, of courma, ba more 
a~ourashicallv disperaad since any mill or worKehop in Burma 
w d l l  be able to send its workers far training at t h m  EOPD 
centralized facilitisr: follow-up will run concurrant wltn 
frninina efforts for thoea m i P l m  and workahopa partlcinntrzg it, 

the  training oroeram; 

- -  administration of the loan fund set UQ for mills and worknnopm 
for the DurDosm of borrowinq monmy to purchara conmoditimn 
nacessarv to their rmhabilitation; this will bm adrnini8termd by 
thm EOPD tram at its cantral location in Mandalay, and .will bm 
avni l able .for two ana a half vearr of thm project. 

Annt.h*r conaidmration im tnat projact qoaln should aontinue in 
t h o  q a m c  v m i n  am For the oriainal EOPD projmct. The rehabilitation of 
mills will be cornplatad end mora wotk8hop8 will bm modmrnizmd. Tne 
four workaho~s in tho oriainal ~ r o , ~ r c t  will continua to improve on 
their technical capacity to addre8m the mupply and rmpair noads of 
the miPls, Thm Ministrv of Coo~erativmm will be a part of ehie 
contlnulnq upqradincj activity throuqh participation in thm trainina 
oroaram. The m~chaninm for u~aradinq would, howevar, swltch from EOPD 
team members workincl primarily in the millm and WOrk8nop8 to their 
~uttina thmir effort. into trainina activstio8 at the central 
trainina facility8r mill and workahop locatmd in the Mandalay rasion 
and into workinq with trainina re88ion ~articipant8 on thm upgrading 
of oroiect mills and workshops a8 part of the traininq effort. 

A new feature would bo introducmd bv the addition of team 
fnllnw-uo viaitr to mill8 and workahopa that have 8mnt staff for 
t r n i n i n m  at the cantral trainina sitm. Furthormorm, MOC staff and the 
trainina cohorts would be included In aome of the follow-up vi8ita by 
the orolmct staff, both as obaervora of ~roqra88 and problma8 In the 
oartici~atinq mill8 and workshop8 and aa rmcipientn of EOPD tmam 
follow-UD muo~ost, in Ranaoon, for nmw work on behalf of tha mdlble 
oil industry that HOC trainee. arm undertaking L n  the Hiniatry. 



Format of ROPD P s o , l a a t  Follow-On 

Thm oriainal oroiact found that the MandaLav SvndicaCe wan ona 
of tho few that madm monsv. Yincr it was such a auccemaful 
entarorism, it war felt that the avndicntm would makr n qood partner 
in further in^ the qoals of the follow-an prOjmCt. In the follow-on, 
t h m  svndicate would orovida, in the first mix months of the project, 
the neceseery traininq fac?,litire at thu Chcn Myr Thazi mill throuan 
the cornoletion of m ~ l l  r~habilitatian and tho building of any 
classroom facilities thm Droiect team demmmd necmaaery. The syndicatu 
w o t ~ l d  nrovlde both labor and materials far thaaa crctlvitler. 

The Sein Pan workshop was in tho procam8 of bminq built durinq 
the oriainal ~rolect. A. described, In tha main rmport, Sein Pan la a 
collactive of approximately 50 antmrprisam without any central 
facilitv whmre EOPD ~rolect trainina could take place. Thm tmaa for 
the ori'ainal ~rqiect did 8oma work in datmrmininq r.ha.traininq nmudu 
at S m i n  Pan and in damianina an a p ~ r o ~ r i a t a  workshop. Thm follow-on 
techni-a1 aeoimtanco toam will datarmina thm oppropriatanesm for thm 
tra2nir.q oroaram of that aoaa~maant and damian. 

For bath the mill and the woskahop to be uamd in tho follow-on 
trainina, an inventorv will hava to be mad0 02 tne ~onmodities 
already in Burma from thm oriqinvl projact. Any nredad commoditiam 
that are miarina will hava to bo im~ortmd in timo for the atart of 
the follow-on ~ro.iect. 

Trainina ataff will ba the thraa FGPD toam mamberm. One mechanic 
will be needed for the mill and ono for the workmhop. Both will hzvo 
exoerience in training. Tha zaam leador can be a profammional in any 
ona of a number of fialda: tachnical projaat manaommmnt, small 
buainesm dovalo~ment and man8a~aent, aqricultural econoaica. Tha team 
leader muat have a mtrona technical background and mu8t bo familiar 
with oll mill eaui~mant and oil mill oparation. The team leadmr 
should 81.0 have a backaround in training, be a good oruaniear and 
teacher, and ba abla to conca~tualiza and follow through on tha 
traininq follow-UD atrateay to bo put in placa. 

Particioant. in the trainina mammionm can be . . y  mtaff member of 
any oil mill and any workshop amrving tha oil millo. Eaah S ~ U S ~ O ~  
cnrrld a lao  hava oartici~anta From thm Cottago Indumtriam Departmmnt 
(CID) and tka Cooporativo Department (CD) of tho Minimtry of 
Coo~arativam (MOC). It is crucial that tho80 vartici~antm be paopl* 



7nvnlvnd i n  nnltcv and aovsrnancr for che r d l b l r  ail l.nduatry and 
r n n t  it: be mada clear to tham how t h a i r  participation in r trnlnlnr~ 
aaq-4nn will rnttwct an the lndurtrv and contributr to 1t9 Improvement 
end ruccaamful aaaratian. Part~cxprtian by MOC m t r f f  rhould camo 
sarlv 1.n tha n r o l a c t  tr'ainina ar8mionr. 

It in auuqmstad that the f i r a t  training r@aaian bo ~ e c u c t u r e d  as 
followa: 

for rni,%le: 4 traxneea from the Mandolay Syndicate 
J. trainer from thr CID 
1 trarnre from the CD 

for workaho~s: 4 trainesa from Sein Pan 
1 trainer from the CID 
L trainee from the CD 

Subsmqumnt sassxons would includa staff from other milla end 
workshop8 and would ba bigqar, perhaps up to 10 participintm but no 
norm than 12. Datarmininq tha actual machanism for choosing 
particip~mts would be tha ranponsibility of tha MOC. The WOC would 
ba raaponmibla for tha salaction procaas. 

Tr,aining amanions should ba four w m k n  long. Appropriate 
curricula would ba datarrninad at tha time tho project atarts but soma 
suggestions are mrda harm. Each aemmion could provide roma lecturer 
to includa topics such as prasantation of tha profila of tne ediblu 
oil industry, explanation of tha EOPD profact, and ganaral 
prosantations about tha oparation and maintananca ot a typical oil 
mill and tha rol8 of tha workahop in that effort. T h a r ~  would ba a 
great deal of handm-on exparianca at Sein Pan and Chan Mya Thaei, 
plufj  tha upgrading work at a project targat oil mill and workshop. 
This laot portion of the curriculum would last for tuo of tha four 
training waakm. Only one .at of toolm and aachinam would ba needed in 
tha two cantral training facilit~m8. -The natura of tha workplaca is 
such that thara 18 plenty of opportunity for all studanL8 to be 
working at come ta8k at tha aama tima. 

At oil milla, training would entail a11 aspact8 of oil mill 
operation such a8 aet-up, oparation and rapair/clean-up of 
machineryr sanitation practices, and preparation of same for 
presoinq. Tha importance and u8a of tna oil analysi8 laboratory would 
be includad in tho training program. A t  tha workahop, training 
participant8 would laarn what thay naad to know in order to proviau 



Thm proporvd trainlng rchaduha would look lrkr thins 

projrct month. 7-12:  anm rrmrion, total 12 
throe rrraionr, total 60 

projact aonthr 13-101 four  marmxonm, total 80 
projoct mmthr 19-24 1 thram srraronr, total 68 
projact monthu 25-30: ewa aramiona, total 40 

Calculations arm bared on ton n+udontr/8omaion L n  both the m i l l  
and tho workshop, mxcopt for tho Lirrt rernien wheru thurr are only 
s r x  studenta/oor8ion. Thio h 8  an approximation and the actual number. 
wr.11 vary. 

Lorn Fund 

A major problem in th m  original projmct warn the leek of a loan 
mechanimm available to thm mill8 and workmhopr for purchaminq the 
matmrialm namdsd for thm upqrading work baing promotea by the EOPD 
project. Thi8 interfered with project proqeeam bmcau8o without 
material8 and toola, rehabilitation could not proceed. Millr and 
work.hopr8 whilm thmy could identify with the p08itivm reaultm 
ofYermd by projmct activbtie8, had littbe incentive to go forward 
with rmhabilitation effort8 becauae of tho lack of a mmahaniam for 
borrowing fund8 to financm upgrading. 

It io felt that thm availability of much a loan fund in thi8 
project follow-on can be uamd a8 a mmchantk to rai8m conmciou8nemr 
and enthumiaam amonq owners about the importanas of rehabilitation 
and ancouragm thmr to mend ataff for training. Thz major achimvommnto 
of thm original EOPD project arm there to urns to moll the follow-on 
project: the superiority of machinm parts that la8t and the value of 
using proce88ing toahniqum8 that rmault in a superior product. Whmn 
the availability oi a loan fund is adaed to thmmar it r v  anticipatmd 
that the mill ownor. will bm eaqrr to participate in thu training 
program. If a loan fund facibitatea the purahasa oL matarla18 and tho 
staff can coma back to 8 workaito that -an bm uprlradmd, rmndinq than 
for trrininq in tho firat place i a  more attractivm. Havina a pool of 
eager participanto for training would. in itmalf, ~reatly further the 
goal8 of tho pradmct. 

The loan fund could be financmd through import of food 
commoditiem undor PL400. Such cormoditior would be 8016 on the local 
market and tho local currency generatad would become tha loan fund. 
The particular mechanirm for borrowing would be designed by ACDI and 



ALD/Aanyaon, Mmrkat intarart rater wouid ba chsrgra. Loan repaymanta 
would qa back into thm fund ea ba drawn upon by othar barrcawarr, Thm 
fund would ba ndninlatmraa by the EQPD tram f rom s r r  Locatton I n  
Manelalay. 

The aiea of  tha fund dsgendr on *mvmrel  factorm, A sum batweon 
#TOo,OQO and 91,000,000 would covrr ##!Lost# for the alevan mxlLs 
remalnrng to be rehabilit.atmd through the rapair of mxpoll~ra and 
thelr aasaciated aquiparnt. For the Pour workahapm already upqradad, 
92,000,000 in commoditier war oprnt. Funda nardrd tor workshops would 
depend on tha numbac targetad for the follow-on and the drqres of 
wppradlng to be undartaksn. It i s  auggrmtad that t h r  earn* range af 
funde ba allottod for tha wor~lhopa. Thin would b r i m  the total loan 
fund to bet,wean one and two million dollars. 

Certain commoditiar would naed to ba imported for t h ~ a  follow-on 
project, ancluding r 

1. Buringo and goarm: Thm original projaot davimad a ehort-taro 
aolution to tha problem of worn baaringa and gmara found in t h e  aeat 
majority of expallarm in tha projact. Tha lonq-tarm moLueion ru t o  
import thaaa part8 which hava to be mada of matariala, and by 
mechinem, not currantly available In Burma. It ia matimatad t h a t  
betwean 4300,000 and 8400,000 worth of part8 will hava to be rmportea 
from Garmany for the axpallara in the nilla that warm in thu oriqinal 
project. Thema parts arm nerdad to rebuild the expeller 
tranamioaiona. 

2. Steal:  About 40,000 lba. of mteel are neadad yearly to makr 
40,000 caga barn for tha axpellmr8 in the fifteen rills in t h e  
oriqinal projact. Imported ataal comtr about 8.70 par pound, 
includrng shipping coat8, for u tot81 of 928,000 a.yaar. dome of the 
steel for the caga bar8 can continua to ba providad locally through 
t.ha raprocaaaing of ac1.a~ from World War 11 mtoal truck rpringm. 

3. Progoot  Vehioloar Apgroxlmatrly 960,000 ahould bm budgmted 
(~ncludam fraight cortr, I ~ ~ U F P ~ C ~ ,  duty) for two Broncos, or their 
equivalant, and ono 6-rhael truck for tha uma of tho EOFD taan. At 
projact and theme vahiclaa would ba turned ovar to the MOC. 

4. Hand Toolr and Banoh-Typa Waahima Contarat Thaaa will ba w a d  by 
tha toam in it8 training activitiam. 

5 .  Materiala f o r  8attiag Up the Training Program: Cartain %tame will 
ba neadad to complata the Sain Pan workohop and +ha Chan Mya Thazl 





procooring Eha prpcrwork and Qocumsntatlon namdra c a  o b t a i n  a 
loan. 

During thr original projact, tho toan workad wxth approxlmetrly 
15 to 20 paopla i n  tho targotad WOrKshOpa. Thouqn many mare worflrd i n  
aach workshop, thir war the numbrr dlractly lnvolvrd w l t h  fhs m l l l a .  
At the prajuct targrt mills, tho teas wot%rd witn about 7 t o  A Q  
paopla at each mill. Ghvan tho80 figurmr, i t  ia obvrour that A P  
traininq ir apanod up to any mill and any wor~anop in burma, t n u  
number of potantiel traxnaar is quxte h ~ g h .  In oramr to rmrntorce and 
conaolidata tho trarnrnq that lo qlvon to the few who can ba 
accommodrtad in thir program, ~t 1. cruclal that tho follow-up tour8 
be well thouqht out and axocutrd. In thio way, xt 18 hopra that tnw 
maximum banofit can accrua a8 a raoult of thaa rather modamt t r a i n i n g  
effort. With just thr tralnlnq qroup oizo calculatad aC)ova, a tl'Blneb 
core group of 252 i8 producad. Conalderable tima and planning will be 
raqurrad to follow up on thaaa pmopla. 

Du'ring fhim follow-up pmrxod, mhort-tora coneultantb could ba 
saployed in s p a c ~ r l  traininy capacit~mm. An axampla would b~ a 
aaminar on the procmduram For grm3xng mead and how to davalop an 
appropriatm prlca paymanc 8tructurm for raw rmed. 

* coaplation of rahabilitation o L  Chan Thazr oil m i l l  
+ complrtion of building and equipping worK8hop at Saan Pan 
+ sat up loan fund 
* markat loan fund with mill managw8 

training curriculum and mrtmrrala dovelopmont; 
ralmctlon of participant. for 8aualonm ona throuyh four Cmonth~ 
7-121 

implamant upgrading activitxarr at ona mill ana ona workshop 
hold four training moaaiona in aach mill and workshop Ctotai of 
72 trainmarl 
iaplarent loan fund 
smlmct participants for ramal~ona Ifiva through alght Cmontha 13- 
181 



inplenmnt upgrrdinq actAvlelm# at onr m i l l  and an. worgnhop 
* hold four training aamrlonm An m c h  m L l l  and workmhap [ c o r a l  R O  

trainmar I 
* continua loan fund 
* bagin follow-up touka 
* aolecc particxpanto tor armmiann nlnm throuah  e l e v e n  Lmonths 19- 

24  1 

P r o J r o t  Nonthr Ninrtmen to Twenty-Pour 

laplamant u p g r a a l n g  actlvltleo at one m a l l  and onr work8hop 
* hold thror trrlninq 8rorianm rn each mill and worusnop i e o t a l  bo 

trazneam I 
conttnuation of loan fund 
cantlnuation of follow-up tour8 
salact participantr tor thm lrmt sema~ona, numorra twmlvr and 
thirteen [month. 29-30] 

Projoot Montha Twenty-Five to Thirty 

* implamant upgrodinq rctivitima at one mill and one woruanop 
conduct lamt two traxnlng mammiono in aach mill and workshop 
Ctotal 40 traxnmral 

* continuation of loan funat makm plan. to turn oparation of tund 
ovmr to approptiata SRUB unit 

* continuation of follow-ap tour8 

Prejoot Mon+lU Thirty-Ono to Thirty-Biw . 

continuation and concAuaion of follow-up tours 
* turn-ovar of loan fund to tha SRUB 

write project final raport 
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Project Grant Aqreement 



PROJECT CRNT AGREEMENT 

t3ETUEEN 

THE SOCIALIST REPUBLIC OF THE UNION OF BURMA 

AH0 THE 

UHITED STATES Of AMERICA 

for the 

BURMA EDlRLE OIL PROCLSSINC AW O I S T R I ~ ~ ~ I O W  PRQlLCT 



A . I . D .  Pro ject  No. 482-0006 

Project Grant Aqraemnt 

Obead August 29, 1985 

Betmen 
The Social 1st Rapubl l c  of  the Union of  B u m  ('Grant@@*) 

And 
the Unl t r d  Statas of k r i c r ,  rc t tng t h m q h  tho 
Agancy f o r  Intarnrtfonal Davelop#nt ('A. 1.0.'). 

Ar t ic le  1 : The A q n w n t  

Tho pumosa o f  th is  Agrawnt  I s  t o  sat out the understandings of 
e h  parties named above (*Partiesa) with respect to tho undertrklng by 
the GrantH of tho Project described below, and with n s p u t  to PIW 
financing o f  tho Project by th8 Parties. 

Ar t i c le  2: Tho Prode~t  

SECTION 2,l W f l n i t l o n  of P m j u t .  Tha P m j u t ,  which f s  
further &serlbed i n  A m # %  s des te r s r l s t  tho Grantee I n  
fmpmrlng tho e f f f s l r s y  :i l p m d u c k e y  o f  rx l s t lng  edlblr  o i l  
e x p l l e r  f a c i l f t l r s  i n  both tlw p t i v r t r  and coo(nf8tIvo s u t m ;  dad 
to stmngthon tho crpabl l i t tes  o f  tho f f l n l s t y  of Caoporrtlves and the 
cooperatlw sector l n  tho p l r w l n g  dnd delivery of Whnlca l  
services. r)w Grant sh r l l  lncludo, but not be l lmlted to, provlslon 
of  training, t u h n l c r l  assistrnce, pracunwnts of sW1 and other raw 
mr ter l r l r ,  t p r n  pans, mehlncrry md works%op eq~ lpwf i t ,  as mil as 
laborotoq aquipmmt and library n f r n n c r  mrterir l .  Annex 1, 
atuckd, .~aliffrr the rbovo doffnft lon o f  th8 PtoJut. Ul th in the 
11nits o f  tho abwa daf fn l t ion o f  tha Pmlut, alewntu of t)H 
atipllffad d8scr fp t lm streed i n  Annex 1 my br  chmgd  By w i t t e n  
agnanent o f  th@ euthnrfzad n g n s e n t r t l v r s  of tho Part l rs  nrwd l o  
Section 8.2, wlthoa~t f~r r r r r l  amndmnt o f  t h l s  Agnrwnt. 

SECTION 2.2 Ytocmm~11 N r t u n  o f  Project 

(8) A. 1.0,'s contribution to the Project w i l l  bo providad f n  
l~~m#f l t~,  t)lr in1 tlrl om baing lard@ r v r l l ab le  I n  accordance wf th  
Saction 3.1 o f  t h l s  Agrmwnt. Subsrqurnt incwmnts  up to  a p m j e t  
to ta l  of $9,350,000 w l l 1  bo s u b j u t  to r v a l l r b l l l t y  o f  funds to A.1.D. 
for th is  purpose, and to th8 mutual agr r rwnt  of tho Partles, a t  tw 
tts# of 8 SubS8q~snt IfXtt#ilt, to p m m d e  

(b) YltRln tho ovr ra l l  P r o j u t  Asslstrneo Cmpletlon Oat8 s t w d  
fn  t h l s  A g m m t .  A.I.D., based upon consulUtlon with the G r r n t m  

S P W ~  fy i n  Project Inglrc*ntation Letters rppropr i r t r  tin perf ads 
fop tho utilization of funds grantad by A.I.D. under an indlvldurl 
fncreaent of  a s s i s ~ n c ~ .  



A r t i c l e  4: h n d l t f o n s  Precedent '2 Olsbursanent I 

SECTiCN 4.1 F f r r t  Dlsbursemcsnt. Except r s  A.1.D. m y  othanulrr agree 
f n  w r i  t f  ng, p r io r  t o  any df sbursmnt  f o r  the upgrading o f  011 r r r d  in ill^ rnd 
re l r tad t rchnlcr l  assistrncr o r  tha f lrsurncr o f  any documntrtion punurnt 
t o  whlch dlsburrrmnt wl l l  S r  mad@, ttra Grrntea shall furnish, I n  tom rnb 
submtrncr srtl r f t c t o y  to A. I .O. a s t r t w n t  Idanti fylng thr vrrlous 
agenclts and a f f l c r r  o f  tho Grrntre rrsponslbla for fmplmntat fon o f  the 
P~o jec t  and drsignctlng fndlvlduels i n  etch ruck rgoncy or o f f l c r  
r r r p ~ n s l  b10 fop coordl nr tl ng P to j rc t  cmponentS. 

SECTION 4.2. Procurmnnt o f  Lrborr tow Eaul~awnt. Qcrpt r s  A.t .0 .  
m 4  othonrisa aarm rn w r i t m .  w f o r  to  any d 1 s ~ u r s ~ n t  for ma 
procuraman% o f  1 iborato y aqul pawi t ,  'and the banch-typa sol vont extract1 on 
plrnt, o r  tho f ssurnca o f  any d o c w n f r t i o n  pursuant to  M l c h  dlrbunccwnt 
d l 1  be M&, The Grrnko shal l  furnish to  A. 1.0.. i n  t o r n  and substrmcr 
r r t l s f r c t o y  to A.I.D., evldonccl that the nrw lrboratory f r c l t l t y  o f  tho 
Cotuga h d ~ ~ t r f r ~  Oogrrtmnt o f  tha t l ln ls t ry  of Coopwrtivaa 13 functionrl 
(4th oporrtlng u t l l f t l o s  rnd program safoty o p u l p m t  on l lno);  r l t r t l n q  
of staff  that  wl11 be trained to uw now qu lpwn t ;  and r l t s t l n g  of 
laboratmy q u l p w n t  and n r t a r l a l c  to bo usrd. 

SLCtIOn 4.3 t l t f c r t i o n .  Won A o I e O o  hrr; do%onrlnad that tho 
condl t lons pmcadont % 8- n S u t l o n  4.1 and 9.2 have bwn  wt, f t  w l l l  
prollgtly no t l t y  t)n Grmtm. 

UCTIOW 4.4 T o m i ~ l  Ortes f a r  Condf tlona Prnedrrpt. I f  d l  o f  the 
condltlons s p u l f t d  r n  on 4.1 r n  ave no n mot wlthln 90 days 
from tho dam o f  tnfs ArAnt. o r  ,",$\A? dr; A.I.D. my r g m  (0 
i n  n i t i n g ,  A.I.O., r t  I t s  option, may t r n l n r t r  th lg Agnewnt by wft-n 
not lo  to the Grarrtcn. - .  
Ar t ic le  5: S o u l r l  Covanrnts 

StCTIOM 5.1, Pro t Evaluatlon, The Pr r t f r s  r ma to rst8blfsh t n  S,  it. t c r p t  t s  r Rrtiw o t h d n l u  e v r l u ~ t l o n  p m g r u  as pa 
r g m  I n  w r l  tlng, the p m g r m  w i l l  f ncluda, during the f m p ~ m n t r t l o n  of tho 
PWoct and a t  on0 o r  nnon points thenaf tar :  

( 4 )  avaluatfon of pmqmss toward a t t a l m n t  o f  fh8 ob ju t l vos  of the 
P r o j u t ;  

Cb) fdont l f fc r t lan  rnd avalurtlon o f  p w b l m  r n r s  or  C O ~ S W ~ ~ U  
M c h  my I nh lb f t  such rttrlnment; 

( c )  assasramt of how such fn fonu t ion  my ba ured to holp o v m m  
such problem: and 

(41  rvr lur t ion,  t o  tho drgm feaslblo, o f  the o v w r l l  d r w l o m a t  
lnprc t  of tR0 Pro ju t .  



regulations In f o rce  i n  a u n a j  ; :no rnocor venrcle should not exceed 2200 c: 
englne caorcl t y  and should be J m o r t e o  wr t h i n  12 months a f t o r  thr f f r s t  
a r r i v a l  o f  tne personnel concerwa In 2una; 

( l v )  The Grantee shal l  permit the i d  persannel dnd the l r  
fa11111 f e s  t o  enter ~ u m a  r e  o f  charge, and shal l  ~ m n o t l y  f ssue r e ~ i d e ~ y  
disas dna a l l  other appropriate entry, sxf t ar work v lsrs ,  permits and 
fden t f t y  documents necessary t o  enable sucn personnel end the i r  familfes to  
reslda dnd carry out t he i r  dutles I n  Buma untf 1 the Project I s completed: 

( v )  The Grantee w i l l  f a c i l i t a t e  movement of pro ject  supplies by 
~ r o v i  dl  ng a~p roo r ia to  customs and wharfage fdci 1 1  t i es  i n  the ? o f t  C ~ O S ~ S ~  to 
the pro ject  t i  t o  and wit 1 be responsible for expedl t ious transport o f  such 
supplfes t o  the pro ject  s i te ;  

(v f  I the Grantee shal l  a s s u m  a l l  1 i a b i l  f t y  for  and shall  hold 
such exoerts and t h e i r  fami l ies hrnnless from a l l  c:alms and l l d b i l f t f e s  
e s u l  t f ng  from performance o f  t h e i r  assigned dutles or residence i n  B u n s ,  
except as caused by w i l  fu l  misconduct o r  gross negl fgence; 

( v i f  1 The Grantw wf1l  arrange fo r  the safety o f  the Project 
W ~ o n n 8 1 ,  p ro jec t  and prrsonal equlpmnt both a t  the pro ject  l'ocation, I n  
t r a n s i t  and on any other o f f i c l r l  o r  rapnsont r t lona l  a c t i v i t y  i n  Burma. 

( ~ 4 1 4 )  the Grmtmt sha l l  prov ldr  such personnel and t h e i r  f a m i l  fes 
free m8dical c a m  other than dental a t  Government hespl trl s; 

( f  x )  T h  Grantee sha l l  provide fne furnished temporary lodging for 
the s r l d  prrsonnel wkrn f f  r s t  a r r f v i n g  f n  B u m  and when travel  1 fng away 
from duty station. Resfdentla1 rccomedatlon a t  pro ject  s i t e  w i l l  be 
provided t o  the personnel and the1 r famil f es and w i l l  be f f  nanced under the 
Grant as described i n Annrn 1 . 

( x )  The Grantee, however, w i l l  not  be held l i a b l e  f o r  any in ju ty  or 
death caused t c  the pergonnal assigned t o  the Project by accidents ar i t ' lng 
out of and i n  the cou rw  of thef r e ~ l o y m e r t t  i n .  B u m .  Such fo rdgn 
personnel a n  expu t8d  to be covered by f nsutance f n connection wi th  the i r  
a s s i g m n t  i n  accordrncr ulfn the 1 aws o f  h i s  country. 

( g )  trainees: Tha Grantee shal l  require a l l  8unmse Govemnnnt 
M V l o y e e ~  t r d n 8 4  under tho P r o j u t  t o  sew* i n  posi t ions relevant t o  t he i r  
t r a i n i  ng fo r  perlads o f  tim a t  lease equal t o  tke length o f  t he i r  t r a l n i  ng, 
under B u m r e  G o v a m n t  rul es and regul r t i ons. 

SECT ION 6.1 . Foreign Exchanqe Costs. b i  sbursllsants pursuant t o  
S ~ t f o n  7.1 w i l l  be used exc lu r ive ly  t o  t f n a n e ~  the costs o f  goods and 
sarv lcrn nqufnd f o r  the Project hWlng. rjth n s p u t  t o  goods. the i r  
SOUPC~ md orf In. md wlth n s p e c t  t o  sewfces t h r l r  n r t l ona l f t y .  I n  the 
U n i u d  Stat81  f Coda OW o t  tkr A.X.0. Geographic Code Book as I n  effect a t  

tjm Ofd8r are placed o r  contracts entered i n t o  for  such goods and 



( 3 )  The local  cartency nccdea f ~ r  suc.7 dtsburssnenrs may 5e obtatned 
5 y  ~ c q u l  s t  t i o n  b y  I . .  wl t h  L S .  dol lars  3y ?urchrse, o r  from locdl 
currency a1 ready owned Sy the U.S. iovarnmnt. m e  U.S. d o l l r r  equivalant 
of tho local  currency made avai lable hereunder w i l l  be the amount o f  U.S. 
3ol lars reauired by 4.I.3. to obtain the local currency. 

SECTION 7.3. Other Foms o f  Of sbursmnr.. Oiabursements o f  the Grant 
;lay also be wdr througn such other maans as the Parties may agree to i n  
wri tl ng, 

4 r t f  cl  e 3: Y i  w e l l  aneous 

SECTION 8.1. Comnunfcatlons. Any notice, request, documont o r  other 
c o m n l c a t l o n  submitted by e i t he r  Party t o  the other under t M s  Agreement 
d l 1  be I n  w r i t i n g  o r  by telegram o r  cable, and w i l l  be deemed duly g?ven or 
sent when del ivered to  such Party a t  the fol lowing a d d r e w  

To the Grantee: 
Of r u  t o r  General 
Cottage Industries Department 

. . I l l n i s t r y  o f  Cooporatlves . . 
R r n M n  

To A.I.D.: 
A. I .Dm Representative 
Elpbrssy o f  tM Unitad States o f  h o r i c r  
Rangoon. 

A l l  such comnunicatfons ~ 1 1 1  be i n  English, unless the Partfes 
otherwf se agree I n  wrttfng. Other addresses m y  be substi tuted for the 
above uoon the g iv ing  of notice. The Grantee, i n  addit ion, w i l l  provide 
USA;D/Rangoon w i th  a copy o f  each c o m n i c a t l o n  sent t o  A *  1 .D. 

SECTION 0.2. Re nsent r t f ves .  For a l l  purposes relevant to  th is  
'+ipreprr,mUd by the i nd l  v ldur l  holding o r  Agreement, the Grantoe w 

acting I n  the Offlce of the 01 mefor  General, Cottage hdus t r f es  D e p r r m n t  
and A. 1 . D .  will  be m p r w e n t d  by the ind iv fduai  holding o r  actlng f n  the 
Off ice of A.I.O. Representative, U.S. €Massy, Aangoon, each o f  w h ~ ,  by 
w r i  t t e n  notf  ce, may desl gnat. addl t f  onal re~resenta t l ves  f o r  a1 1 purposes 
other than exwcf  s lng the power under Sect1 on 2.1 to  revf se el emant s of the 
a m ~ l i f f e d  descrtpt lon of tho p ro jec t  i n  Annex 1. The nams of the 
~ v r e s e n t a t l v e r  o f  the Grantee, UI UI specimen sf gnrtures, w i  11 be provided 
t o  A. 1.0.. which my accept as duly authorIz@d any i n s t r u m n t  sf gned by such 
r + ~ n s e n t a t i  ves f n Implementation of tn f  s Agremnt ,  u n t l l  racelpt  of 
w r i t t en  not ice o f  revocr t lon o f  thef r aufnori ty. 

SECTIOW 8.3. Standard Provisions Annex. 4 ' P r o j ~ t  Grant SUtldrrd 
F w ~  sf on$ Annexm (Annex z J r s attrcned t o  ana f o n s  par t  o f  thl  s AgreeQmt. 



A . I . 9 .  Pro jec t  No. 482-0006 
Project Grant Agresmrnt 
Annrx 1 : htp l f f fad h ~ c r i p t l o n  

B u m  Edlbla 011 Processing and 01 st r ibut f  on Pmjact 

Tha B u m  Edlblr 011 Procrsslng and Dlstr lbut lon P r o j u t  I s  drrlgnod 
to upgrrdo and expand edible o i l  procrsslng In B u m  and support tha 
act1 v l  t ies p i  r n n d  under tha I4rlzo and 01 1 roods Product1 on Project 
(482.4005) ovar r f i ve  year porlod by focusing on: (8)  l~u ro rs lng  tho 
capabll l tf es of tho Mlnl s t ry  of  Cooparrtl vos (W1 to p l  rn, I mpl mwnt, 
mnl to r  and evrl u r t r  projects, (b)  I nst l  tut lng gnrtrr +mnrgmnt/  
production masuns I n the Industri r l  Praducorr ' Cooporr ti vrs , (c 1 
uoqradlnq the r f f i c lancy  o f  odlbla 011 procorslng I n  bath tho p r l v rm  and 
cooparrtfve sectors, md ( d l  fmrovlng tho qur l l t y  o f  adlbla o i l  
prodUc@dr and (el f mprowlng ad1 b lo  01 1 d l s t r l  butlon. 

m0 project purposo w i l l  bo rccocngl Ishad I n  two ways. The f i r s t  1s by 
pmv~dfng Uchnlcr l  r rs ls t rner  and t r r ln lng  to  Incmrso tlH crp rb l l l t y  of  
ffidlwnous orgmlzrt ions to plm, 1 l m o n t  and ovrlurta program ta 
fwwa. production, qua11t.v and dl r t r lbut lon o f  adlb'le 011. The pmjut 
w i l l  Clnmnca * long-t rm t r r l n l ng  f o r  S NSch and 6 o m - y w  trrlnl lng 
prrtlclpcmts ' In the U.S. An rddl t lonal '  20 partlc1panU w l l l  n c r l v e  
short-tmr opaclrlty w r l n l n g  In  tho U.S. a d  46 partlclpants d l 1  be 
sont ors o b u r v r t f ~  tours to omer countrler In the" AIW nglon, 
T u l u r l c r l  asslstmco w i t 1  be provided to r  120 months long-tern rnd 36 
months s h o r t - t a n  aocond mtnod of r c~#g l l sh lng  t)H proJu t  
purpow w i l l  be by providing rrw ukrtrls, oqul-t md conodl t lor  
n q u l n d  to reproduce coapomnts fo r  tho nhabil Ctrtlorr o f  o l l W  r i l l s .  
Tho U t a 1  l i f e  o f  project bu e t  1s o s t i u u d  a t  $14.094 a l l l t o n  of which 
A ID  w i l l  provlda 66 p m r n t  7 $9.35 mi l l ion)  md the G o v ~ m m t  of Oum 
w i l l  provide 34 percent (U.7U million I n  kyat equlvrlant) subjut to 
the r v r l l r b l l l t y  o f  fun& te each o f  the Prt t lar .  

1. p ut brl: Th. goal of the B u m  Edlblr 011 Processing and 
Olstdbu %- oa 4s to r t t a l n  r r l f - r u f f l c l m n ~ ~  In  d t b l r  o i l  
production by lncr r r r i f lg  tiw ~l l t y  and qurnt tw of  adlblr  011 producmd 
and dlstrfbut8d In  Bum. 



Four o f  :has@ ~ r w s h o p s  r ~ i  1 1  Carry out the r e h a b l l f t ~ t t o n ,  
nanufdcture a r  raor i  r o f  screw-pres s m i  11 components under the project. 
These four are located I n  the same areas as the 1s ol lseed m i l l  sunple 
Selected fo r  analysis. ?he only workshop that  wf l1 not par t fc fp r to  i n  
tne project  w i l l  be the Indust r ia l  Producers' C00pef4tf~8 I n  Rangoon. 

4, Project  Outouts and End o f  Project  Status: 

a. 9qraded Pl annlnq Div is ion (PO)  of the I!%. Under the 
Cooporatl ve O e ~ a r r n n t  of tno Mf n i  s t r y  of Coopetatl vos, the P I  anni nq 
Ofvisfon f s rosponslble for  research, data c o ~ t u t i o n ~  and analysis; 
economf c planning, coordf nat ion of donor input$, and major ?roJec t 
preparation. The Planning Olvls lon i s  now staffed wi th  33 peoole (85% 
h o l d  B.Sc. degrees), but  t h f s  number f s  expected t o  s lgn l f fcant ly  
increase over the next two o r  three years. An In tarnal  appraJsrl o f  the 
Planning O f  v l  sf on concluded tha t  It has ski1 1 deflclencles i n  certal  n 
areas o f  i t s  responslbf l f ty.  

The Plrnnlng Olvls lon's s k l l l s  I n  d r t r  col lect ion, storage, retention 
and a n r l y r l s  w i l l  be g n r t l y  enhanced undet the pror)ut :  s o ~ u i l l  i t s  
p ro jec t  preparrt lon, apprrl  $41 , monl t a r1  ng, and evrluatlon. By the end 
of the project, t he '  P lmn lng  Olv ls lon should b r  mom fully s U f f o d  w l t h  
s k i l l f u l  professlonr ls supported by appropr laU e q u i p v n t  and tools t o  
c a v y  out t h e i r  n s p o n s i b l l l  t les. 

b. Upgraded Cottage I n d u s t ~ l e s  [ k p r m n t  (C ID )  of the 
H6C. The Cottage h d ~ ~ t r l e ~  ueprrtmont cur ren t ly  n rs  zw - porl  t lof ls and a 
pendf ng no rgan l  t a  t i on mu1 d fu r the r  f n c n r s e  s t a f f  1 eve1 s. The 
dlvfs lons o f  the Cottage fndustrtes Orprr tnrnt  tha t  w i t1  recOfv8 
asslstrnce under the p ro jec t  an the Innovrt lon, the Technical Senicas, 
and the f r r l n l  ng and Educrtion Olv l  slons. 

Tho Innovrt f  on Olv l  sf on i s  responsi b l e  f o r  qual f ty control  of the 
cooueratives' ed ib le  011 and f o r  the dweloptnent . o f  n w  and the 
adaptation o f  ex i s t i ng  technologies (such as the devr lop l rn t  of w m i n g  
foods) fo r  caoperatlvr products. It f s s ta f fed  by ckmls ts ,  physfcists, 
bo t rn l  s ts  and engi nears. I t  a1 so mal n t a l  ns a qual l t y  :ontrol 1 aboratory 

h c h n i c a l  Sewice O W s i o n  1s responsible fo r  such things as 
physlcal p lan t  deslgn, assf stance w l  t h  technlcal p tob lmr ,  upgrading of 
ex ls t lng  plants. and the c o n s t ~ c t f o n  of new plants. These two d l v f ~ f o n s  
channel t h e i r  services t o  l oca l  eve1 p lants  and en t l  t i e s  through the 
Tralnf ng and Education Ofvision, which has branches a l l  over thr c o u n t w  

The Trafnlng and Educatfon Ofvls lon maf n ~ l n s  a technlcal 1 f b r r y  for 
CIO, and provldes t ra fn lng  i n  ed ib le  a l l  uchnolopy t o  coo~erat lv@S 

, sylpos l r  , f n-county program, and p r r c t l c a l  problem 
selvfng rt s i t e  f r c t l l t l e s .  



Type Enti ty No. a t  Person/ S i t l l l  arws 
Persons ,wntQx 

b o r t  ? D 13 40 Data collect7on, analysis, computar 
t e n  programming , martreti ng p r o j u t  desl gn, 

macro and sector planning 

Short Cib 10 30 Sol vent opera tl onr , 1 nstnnwn t a  t i on, 
tam ~netallurgy, nutrf t fon, qur l l  ty control 

Long PO 1 2 4 Financial  anrlyr is and macro-wonomic 
tern p1 anni ng 

Long C I O  10 1 68 Chemistry, m t r t  lurgy, qua1 f ty  control, 
tan nutrt  ti on, prckagl ng, so1 vent extract1 on 

Obser- !fOC Coop 45 45 Of1 extraction, o i l  expel 1 fng, re f f  nlng. 
vat1  on b o t t l  1 ng, d l  s t r i  but1 on 
Tows 

( 2  1 Tuhnicr l  Assl stance. Technical Assl stance ( TA) u l l  1, 
be pmvi  dad tnrougn tha tWC to  I ts  subordl naU en ti ti 0s and to 
uorkshops and scnw-pmss a1 I 1  s, both cooperatf ve and prd W e .  
The TA w i l l  consist o f  t d ls t inc t  parts: long-tern and 
short-tern. Long- tern ~ c h n i c r l  rsrf stmce rdv i  sors w i  11 be 
s t r t l o ~ d  i n  B u m  rnd 4 1 1  work wlth tho Involved ont i t fes on a 
d r i l y  basis. The e f fo r ts  and expertise of t e e  resfdent 
advlsofs w i l l  be aumnted by short-term experts who w i l l  v i s i t  
O u m  for short durrtlons. 

Long-tern TA w i l l  consl s t  o f  10 person-years to be provided 
through the Cottage Industries Oeprrtmnt during tha 1 i f e  of the 
pmject. The TA t a u  w i l l  consl s t  o f  thtcn persons, a tern 
1 cadet and two other experts, the t a u  leader w i l l  be an 
expert i n  o i l  axtraction and ref in ing and w i l l  oversw the 
over811 TA of for t  f o r  the ?ow y e r n  (48 mnths) of the projact 
Imp) wnta t ion .  The team 1 erdar w i  11 -PIC w Q t h  other nrmbors of 
the t O M  and wlth project entt t i es  i n  deflning and arranging f o r  
ohor',-tern, TA and t r r l n f  ng requi rrimnts. The other two experts 
w i l l  be qua11 f led master m h r n l c s  who w i l l  work with the 
Uorknhogs and s c ~ p r e s s  m i l l  s i n  rrunutacturlng m i 1 1  parts and 
f n nhab i  1 f tatlnq, nrf ntaf  n l q ,  and operating Mas. 0111 1. A 
tom1 o f  72 gwsolr-months of sewlces rill be n q u l n d  fm the 
master nmhanics, o r  a tota l  or 120 penon-mnths o f  lonp-tenfl 
TA. 



b. Hast Country4 I I O U ~ B .  71e a m j e c t  m u t s  3 3e prov ided  
througn funding By tne 3 u m s e  ~overnmutnt are sumrrlzed brlaw: 

( 1 ) Port hanal f ng c a s t s  and l fll and f re ight  far a l l  
Importad ltrms under the p r o j e c t .  

( 2 )  Land and bul ldfngs for  ~ r o d u c t l o n  and processing 
a c t l v l t f e r ,  o f f i c e  space, a l lm i ted  numher o f  vehicleg, and 
i n-country travel. 

( 3 )  Sr lcr ies f o r  t ra f  nres and reolacwents. suoarvf sors 
and s u p ~ o r t  s a t ? ,  language t r r i n f n g  and o t h i r  'local 
f fnanci r l  and in-kirrd Including torn. admlnistrrtfon 
associated wi th  the project. 

( 4 )  U t i l  I ties,  support staf f ,  o f t l ce  space, v rh i c l r s  
drf vers, o f f f  ce equf pmont and suppl l r r s ,  an4 i n-county 
for  tho tachnlcr l  sssistrnce t e a  

costs, 
casts 

and 
travel 

( 5) Local expend1 t u n s  for  1 aborato y and 1 f b r r r y  suppl 1 es 
and fac l  1 I tl as, i nc l  ud l  ng adml n l  s t r r  ti ve and oper r t l  ng cos t v  of 
the f a c l l l t i e s .  

(6) Oporrtlon and mrlnWnanc8 costs by f e w  Workshops and 
60 o f1  mills f o r  fabricatfon, ~ a b 1 1 l t a t t o n ,  and annual 
mbul 1 d l  ng and nu1 ntenrno o f  expel1 e r  parts. 

6. I n t w a c t l o n  o f  Pro ject  Cntl t ies. AID grant funds u l l l  
be used t o  p t ~ c u n t h e s e r v l c e s  and comodl t fes Itsted. The b u m r e  
G o v e m m t ,  f n  turn, w i l l  grant the value o f  the servlces portCon of AID 
i n ~ u t s  ( technfcal al jsistrnce and t r a f  nlng) t o  the Cooperative Workshops 
and the mills. Govwment wf11 also grant the value of a l l  
comnodi t fes, t ra in ing  and technical assistance to  the !% o r  i t s  
subdlvfsfons. The r e s t  o f  the coarnodltles w i l l  ba nude aval lab l r  to the 
four coogeratlve Worksheps and the rrr l l ls on a loan basis, and wl l1  
f nclude C.I.F. Ranpoon pr ices o f  a l l  co r#d l t l es  plus any Inpor t  d u t l e ~  
and taxes. The tarn) of thl, f o n i g n  exchmgr p0rfiOn of tho 1 o m  11 be 
s lm l l a r  t o  the Writs and condlttons which a n  appl icrb le  t o  the P ~ u ~ S  
fmplewntad by tkr Coop8ratlvw undw b l l r t r r f l  grant a ~ ~ l r t m C 8 .  l ' h ~  
1 oans t o  the Uorlrshogs and a111 s w l l l  bo adnln ls twed by tho ~ d ~ t  
manageaent t a u  through the Myam Econaalc Bank. Oebt s m l c e  p a m n t s  
by the Morlrshops m d  m l l l s  w l l l  bo mrde to  t h a t  Sank. 

n o  Uortshops M11 u t l l f z e  tkrlr rmly r c p u l n d  and or lq lna l  
equipmrnt and mrUriud s t o  mrnuf rc tun  s c ~ i l l  par ts  and comments 
and w i l l   US^ s t  the mf 11s i n  major r e h r b l l l t a t i o n  ef for ts .  fhe Yo*shODS 
*I1 1 provide t h e i r  sewlces t o  a11 pa r t l c l pa t l ng  mi l ls .  ihr a v u t h b l l  I t Y  
of wortshop s m l c e s  to a 1 dl 1 s w i l l  be a condl t l o n  of t he i r  
p a r t i c l p r t l o n  I n  tho p r o j u t .  Charger made t o  m i l l s  w l l l  be the s m 8 .  



Source X ;O HOST COUNTRY TOTAL 
FX F A  ,. 

- 
L b 

%hnI ca 1 Ass1 stance 1,9M 
Trrlning 861 
Equipment and C ~ m o d f t l e s : ~  

for Worltskops and t l l l 1  s 3,360 
f o r M f n i s t y  of Coogeratlves 865 

Opere t i  ons and I481 ntenrnce - w 

Contractor Support Costs O m  

Eva Iuati on 250 
h f l a t l o n  478 
Contl ngoncy 1,050 

lmludes instillation. mlntenrncr and s m l c e  charger 

r7( 0 Fon lss  Snchr8ge , LC Local Currency (Kyat 1 
bpandi tuns Expendl tuns 

0. ADMINISTRATIVE ARRANGEHEWS AN0 TECHNICAL ASSISTAMCE TEAM 

1 ,  Overvlew: the threo major actors I n  project f ~ t r r m n t a t f o n  an&. 
man1 t o r i  n m M O C ,  A I O / B u n r ,  and the TA consul tmt, w i  11 coordf nats 
closely a t  a l l  stages of the ? r o j u t .  Therefon, a coordlnat l~g 
mechanism such as regular nmt lngs t o  assess prognss and fdrrrt i  fy and 
re1 f eve constrrlnts, w i l l  be adopted. 

The toles of the area w a r  ac ton  a m  discussed below. 

2. Host buntry Role: Primary .c'oordination f o r  the p r o j u t  w i l l  be 
with th m n l s t t y  o r  Planning and Finance and i n  particular with the 
Of rector--err1 of the Farei gn Econmic Re1 at1 ons Department. Ove?all 
res~ons l  b i l  f t y  fo r  nunaging and ilnplemntlng the project n s u  w t  th the 
Ill nt s t y  of Cooperrtlvw which cons1 st$ o f  two War deparmnts: 

a. The COQperatlva Oeprrtmnt which 1s n s ~ o n s l b l e  f o r  .he 
~ 8 n ~ i O n  and drvelopmnt of cooprrrtfves i n  DUN and for stltuWrY 
functions ; and 



AlO/9urna,  usin, funds r lot  included i n  3 qgreement, w i l l  also 
wrcnaso,  : m a r t  and reg is te r  ?hrouqh the !j. .. znbassy vehicles and 
wusoncld luraalcs ncerled *or suopan g f  the 'A team. AIO/Bunna w i l l  
r e t a i n  t l  t l e  t 3  such I tens u n t l l  :hey are no longer requlrad to suoport 
A.1.0,-financed personnql assigned fn Burma and such itsms shall be 
trans %?red '.a the Grantre free-aimcharge a f  t a r  completion of the project. 

5. Pmcurewnt Services Aaent ! POA 1 : The P r o c u r w n t  Servfces 
Agent wCT1  or r e s ~ o n s i b l e  t o r  the actual m c u r w r r t  o f   roda act . ... 
COITI?O~~ t ies,  and ni 11 fs11 ow A I D  procurement procedures which are 
ou t l f  ned i n  the P r o c u r m n t  Plan o f  thi h Project  Paper (See Pmcurnant 
Plan, below), 

m e  A I D  Off ice u i i l  work wi th  the MOC t o  f den t i f y  as many of tha 
el even l o n g - t e n  t r a i  n l  ng candidrtes as possfble a t  the ear l  l e s t  oossibto 
time. , .Every e , f fo r t  w i l l  be mrdo t o  place qua11 f l ed  candidates f.n 
apprapr iau  U.S. t n s t l t u t i s n s  as ear ly  as oossible. Thls l n i t l r l  n-er 
w i  11 be selected f o r  study baginning the spr ing sclustar  o f  1986. A 
second group o f  long-tom trainees dl7  be placed beginnlng the f a l l  of 
1986. The rmwfning t r a i n e m  w i l l  be adfmi t t e d  subsequmtly 8s they rn 
i dent1 f f ed and have ach4eved Engl 1 rh i anguage p r o f l ~ i m c y .  Thosa 
candidates who do no t  have the n q u i  red Engl f sk Irngurge c rprc i  t y  w i l t  be 
provided some short-term t r a i n i n g  a t  the expense of the f A l l  
long-tern candidrtes should be j n  t t r t n l n g  nqt l a t a r  than the f a l l  
s w s t a r  o f  1987. The A10 Offfce w i l l  ?reapre PIO/P's t o  cover a l l  
1 ong-term t ra in ing  and :he Office o f  Internat ional  t r r l n i  ng n i l  1 ass1 s t  
i n  j racessi ng and Sackstopptng these candidates. . Ap~roxfmately 20 
candidates f rom the rlOC w i l l  be selactd f o r  snort- tern t ra in ing  and 45 
for  obsena ti on tours. Sho r t - t en  t r a l  n i  ng w i l l  f nvol ve per4 ods anywhere 
from 1-4 months per person, and w t l l  Include academic courses, Sa~inarS 
conducted by other than universl  t ies ,  on-the-job ttri n i  ng, 
fami 1 f a r i  za t i  on toum, etc. The exact t r a l  n i  ng vehicle w i  11 be set W e d  
t o  meet the p r r t i c u l r r  requirements o f  the candfdrta and the t ra in ing  
object  I ve. 

The Jam ptaceduns w i l l  apply t o  short- tern t raining. Hamver, f n  
a1 1 cases, short- tern t r a i n i n g  w i  11 be conducted f n accordance wi th  8 
t r a l  nf ng plan based on the ruon#ndat ions o f  M e  TA team. The TA k m  
w i l l  be responsfble for a17 s h o r t - t ~ m  t r a i n i n g  and thair  hrrc# offfce 
w i l t  ass i s t  i n  the i d e n t l f l c r t l o n  of sui tab le  counes and other t n l n i n g  
~ o s s i b ~ ~ f t i e s  t o  met the goal of the t ra ining. Short- tam t ra ln fnq  
could be conducted f n  the U.S. o r  I n  t h i r d  countries. It i s  ant1cfpatrPd 
t h a t  the r m j o r f t y  o f  t h i s  t r a i n i n g  w i l l  take place f n  the U.S. 

6. In-County Tralninp: The TA u r a  w 4 l l  a lso be nsponsi  b le  fir 
conduct4 ng a program o f  t r a i  n lng i n  B u m  t o  upgrade r x i  s t l n g  s k i l l  s and 
ptcvan a cadre o f  t ra ined o f f f cers  to c m l e m c n t  out-of-country t ra in ing 



4 .  Pracuroment 31 an: 413  grant-f'nancrd ?urchasas undrr :hl J 
project  w i n  i nc l  approximately $1,435,200 uortn o f  workshop equipment 
and machi nary, $1,622,800 f a r  steel, boi  l a w ,  spare parts and supplies 
for the 011 m i l l s  to be upgraded, $50,000 fo r  decortfcatorr, $115,000 t o r  
1 aborrtory equi pmont, $500,000 for  a model sol vent extraction 
plane/reflnery, $100,000 for  I lbrsry rrferenco mrtar l r ls ,  S10S,000 for 
household furnl shl ngs and furnl ture, and $70,000 for  vohlcles. Including 
P r o c u r w n t  and shlpping, t o ta l  U.S. f fnrncrd comsodlty costs rrr 
SJ,325,000. A l l  procurements w i l l  be mad8 rccordlnq to A10 ragulrt ions 
and good comeref a1 practice. The Bunmse Governmnt w i l l  be rrsponsiblo 
for Bumso  custms clerranco and transport o f  c o m d l t l ~ 9  to  project  
s l t m .  As statad fn Section 6.1, the sourco and o r l g l n  o f  a l l  
conmod1 t i e s  purchased wlth foreign exchange shal l  bo tho U.S., unloss AID 
a r m s  otnanrisc, f n writ ing. A11 comu~di t i e s  shal l  be shipped on U.S. P F r g  Vessals, unless A I D  agrees o then l sa  i n  w r i t i n g  ($80 Soction 6.1 end 
Strndwd Ptovl 31 on C. 6.1, 



0et'ni:lans: As used ir, t q l s  Anne*. :he "Agreement" r ~ f e r s  to the 
:rojecr i r a n t  Agrcmqc t o  wnich s n i s  Anmr i s  attache4 and o f  wnick : n i l  
Annex forms 1 part. *ems dsed 1 n 3 i  1 Annex have :he sum aeanlng or 
reference as i n  the Agreement. 

Article A: Project  !nplemontatfon Letter! ,  

'0 ass is t  Grantee i n  the tmplenwncatlon o f  the ~ r o j a c i ,  A.I.O., from tlme 
to t fm,  w f l l  issue Project  Implementation Latters that w i l l  furnish 
dddf t i  ona1 f n f o n a t l o n  about w t t e r s  stated I n  t h l  s Agreement. The 
par t ies :nay also use j o i n t l y  agreed-upon Ptoject  h p l o w n t a t i o n  Letters 
:o conff nn and record t h e i r  mutual understanding on aabuts o f  t9e 
imp1 m n t a t i o n  o f  t h t  s Agreement. Project  I r n p l ~ n t a t f  on Letters u i  11 
qot be used to amnd the tax t  of the Agreemnt, but  can b8 used to record 
mv is ions  oy, exceotlons nhlch are pennittiad by '.,he Agrement, including 
',Cle rev ls lon  o f  elamants of the ampllf lad drscr ip t ion of the Project i n  
Annex 1.  

A r t i c l e  0: Gmeral Cdvenants 

SECTION 0.1. Consul tat lon. The Part ies w i l l  cooperate to assure 
that  tho purpose o f  t h i s  A g r w n t  w i l l  be accomplf shed. To thl s and, 
the h r t i o s ,  a t  tho request of e i ther ,  w i l l  exchange v i w s  on the 
Progress of h e  Project, the performance of obl lgatfons under t h i s  
Agreement, the per f  o m n c e  of any consul tanes, contractors, o r  suppl f ers 
engaged on the Project, \nd other matters re la t f ng  to  the Project. 

SECf;W 8.2. Execution o f  Project. The Grantee w i l l :  

( a )  carry  out the Pto ject  or  cause i t  t o  b8 car r ied  out with due 
d i l fgence and ef f fctency, i n  c o n f o ~ n i t y  with sound t u n n i c a l ,  f tnanclal, 
and managmnt  practlces, and i n  con fomi  t y  w i t h  those documents, plans 
spec4 f f cat f  ons, contracts, schedules o r  other arrangements, and w i  th any 
modi f l ca t lons  therein, approved by A. I .D. pursuant t o  thl s Agreemnt; and 

(b )  provide qua1 1 f fed  and experienced managwnt  for, and t r a l  n such 
s t a f f  as may bo app~opr fato f o r  the mintenance and ogeratlon of the 
?ro j2ct ,  and, as appl icable f o r  cont inujng actvf t fes,  cause the Project 
t o  be operated and m l n t a i n e d  f n such manner as t o  assure tho continuing 
and succeSsfu1 achievement o f  the purposes o f  the Pro,ject. 

U t t l  f zat ion o f  Goods and Servf ces. 

( 8 )  Any  resource^ P f  nanced under the Grant w i  1; , unless 3 t h e d  
agreed i n  w r l t l n g  by A.I.0.. be devoted t o  the P r ~ j r t  u n t f l  tne 
conpletfon o f  the P r o j u t ,  and there8f ter  w i l t  b r  USed so as to  further 
the o b j u t l v e r  sought I n  c r r r y l n g  ou t  tha Pmjut. 



( c )  afford authorfzed r~oresentr t lves J! 3 Party tho opportunity 4: 
a11 reasaoabla tlnrs t a  insoact :he P-oject, t n r  u t l l  l zrtlon of goods an0 
S @ W I C @ S  ffnonced by such ? a r t y ,  and boaks, records, and other documents 
relat lng t o  the Project and the Grant. 

d :hat the facts md clrcmstmcas of h l c h  t h u  i n f o m d  
A.l.0.. or caused h.I .0 .  t o  be i n fomd .  i n  the courre of retching 
agreement w l t h  A.I.D. on eh8 Crrnt, are accurate and c ~ l e t r ,  and 
Include a l l  facts and clrcumstrncas tnat night m~twr fa l l y  effact the 
P r o j u t  and the d l  schrrge of  responsl b l l  i t las  undar th ls Agmawnt. 

(b)  t h a t  i t  w i l l  lnfonn A.t.0. I n  timely fasnion of any subsequent 
facts and circmaruncas tha t  might materially affect, o r  that It i s  
retsonrblo t o  bel levr might so affect, the Ptaject o r  the dfscharge of 
rssponsi b l  1 1 tl es undo? thl s A g m n t .  

SECTION 8.7. Other PI 7dF=- Geantro a f f i r m  that no payments haw 
bean o r  w i l l  be r u e  v y  rrry of?fc la l  o f  the Grtntea I n  connection 
w l  th. the pracurrmcnt o f  goodm o r  servlces f f  rrmced undo? the Grants, 
except f ,  uxos,  o r  s l d l a r  payrrnts legal ly  astablished In  Me 
country of tha Granm. 

SECTIN 8.8. I n f o m t l o n  and Mrklnp. Tlw Grmee d l 1  glve 
appwpr l rm publ lc l ty  ta the Grant and the P r o j e c t  as 8 oroqrm to whlch 
the United ~trtes h 8 ~  contr ibutd, tdenti ty ihe P r o j u t  s i b ,  and rnarlr 
goods financed by A. 1.0.. as described I n  Project Imp lemt r t ion  L e t t m -  

A r t  i c l  e C : P r o c u m n t  Provl sf ons 

SECTION C.1. Specla1 Rules. 

(a )  Vhe source and or lg ln  o f  ocean and a i r  shlpplng w l l l  be domed 
to be the ocean vessd's or  a i rc ra f t 's  county  o f  registry a t  the tlm of 
shfpmnt. 

(b) Premiums f o r  mrrlna Insurance plrced i n  the ta r r l to ry  of the 
Grantw d l 1  be d m  an e l fg lb le  Foreign Exchange Costs, If otheMS8 
e l lg lb le  undw Su t l on  C . 7 b ) .  

(c )  Any motor vehlcles ffnanced under the Grant w i l l  38 o f  UnlUd 
Statas manufacture, except as A. 1.0. may othrnlse r g m  I n  wri tlng. 

( d l  Transp6rtrtfon by a i r ,  ffnmced under the Grmt, o f  property O r  

persons, w l l l  be OR c r r r l e n  holdfng Unltod Str tm cart1 ffc8tIon. t o  t)u 
extant service by such c r r r i r r r  fs avrl l rble. O.Ul1s an t h f s  
m q u l ~ t  wit 1 b4 dercribed I n  8 Project Implmantrtlon Letter. 



~ o o d s  and s e r v i c ~ ~  t o  be ffnanced under the Grrnc, the Grrnrae w l l f  
rurnfsn A .  1.0. such f n f o m t f o n  w i t h  regard t o  and d t  such tInus. 
a s  A.I.0. nay request f n  P r o j e c t  I m o l m n t a t t o n  Lettars. 

SECTION C.6.  Shtppln$. 

r 1 Goods wkfch rrr t o  be t m S ~ O f t @ d  t o  the t r r r l t o y  of the 
Gronua may not be f f n r n o d  under the Grtnt 1 f t ~ r n c g o r t r d  r i ther: (1  1 on 
an oearn vrssel o r  n l r c r a f t  under the f l ag  o f  r Country whlch i s  not 
fncluded I n  A.1.0. G ~ g r r p h l c  Cod8 935 as i n  8 f f l c t  r t  tha tim o f  
shfpmrnt; o r  ( 2 )  on an ocran v e ~ s r l  which A.1.D. by r r t t t r n  +lotlca t o  the 
Grrntoa has detignatad es fna l fg lb le ;  o r  3 under an ocrun OP tlr 
charter M l c h  has no t  r u e l v e d  p r i o r  A.I.O. apgrovcl* 

(bi Costs of ocean o r  a i ~  transportatf on (of goads o r  persons) and 
pelatad do1 {very servicas may not be ffnrncad under the Grant, i f  such 
goods o r  parsons r n  carried: ( 1  on an ocran vrsre l  undrf the flag ~f a 
cou~wy not, a t  the tlm o f  shipment, f b n t l t l e d  undor the prrcgrcph of 
tha A g r m n t  e n t i t l d  "Procurcmwnt $wcr :  Fomign 'Exchange Costs," 
d t h o u t  prtor wr i tan A.1.0. approval; o r  ( 2 )  en rn ocean vessrl uhlch 
A. I .O . ,  by urft trn no t ice  ta the Grmtoe; has deslgnetr6 as fn r l Jg fb le t  
o r  ( 3 )  un4w m Sean  vrssel o r  rlr charter wM6h h r r  not m o l v r d  p d o f  
A.I.0. approval. 

( c )  Unless A, I.D. determines t h a t  p r fva te ly  owned United Stisus-flag 
comercfrl ocem vessrl r a r e  not rvr11able a t  trlr end r e r s o ~ b l e  rates 
fo r  such vasselr, (1) a t  I s a r t  f i f t y  portent (501) of tho gross tannage 
of tl I qwds (conputad separately f o r  dry bulk c r r r f  em, dry cargo I lners 
and t a n k m )  ff nrnced by At.0. whfeh my bo tnnspor tod  on ocean vrssd  s 
rJl'i u ??ansported on pr iv r f r l l y  owned Unl t rd  Sates-f lag conmrrclrl 
rcrasers, and ( 2 )  a t  l e a s t  f f f t y  pertant (50%) o f  the gross f n f g h t  
revenus gcnerrted by 411 shipments financed by A.1.Q. and transpsrted t o  
f3e territory o f  #a Grasltea on dry cargo l f n e r s  s n r l l + b a  p r fd  ta o r  for 
the bene f i t  of p d v r t l l y  owned U n i W  Str t8s-f lag coaacln4rl vess8ls. 
Compl dance w l t h  the r w n t r  of (1 ) and (2 )  o f  t h l s  subs8ctlon mSt 
be achiaved w l t h  nsput to both any cargo transported fros U.S. ports 
and any ewgo t r rnsportod froa non-U.$. ports, collputad ~8pdWaUly. 

SECTION C. 7. Insurance 



( b t  :? the f a i l u r e  o f  I;ranc.ss '.:: c.;ml, dltr ~ 7 y  3f i t s  3 3 \ 1 3 4 t t 0 n 3  
llnder 7 n f s  Agrwnwnt has t?e r e s u l t  t2dC ;aOaS o r  re rv i cc r  financed unary 
the Grant are not  ~ s e d  e f f r c t f v s l y  I n  acesradnce r l t h  t h i s  Ag remn t ,  
A .  I .!'I. may r e q r ~ l  r e  the Grantee t o  refund 61 1 o r  dny ?a r t  of the amount af 
tho d i rbursmenta under t h f s  Agreement f o r  such goods o r  services i n  U.S. 
3 o l l r r s  ta  A . Z . 3 .  d t h f n  s i l t y  days d f t r r  r scs ro t  o f  a request therefor. 

( c j  The r i g h t  under ~ u b s ~ c * . ~ o n  ( a )  J r  ' b )  t o  rbqufre a rrsfuncl o f  a 
d l  sbur¶emrnt w i  11 continue, qotwi t9stdnat fq lny  other prov is ion o f  t h i s  
Agreclmant, f o r  t9ree j w r s  from the date 3 f  :he l a s t  d isbursment under 
:hi s Agreement. 

( d )  Any refund unrfer s ~ J D s ~ c C ~ ~ ~  ( 8 )  o r  ( 5 1 ,  o r  ( 2 )  any refund 
3 4 . .  f r om  a contrac:or, suopl i e r ,  ank o r  other t h i r d  ?ar ty  41th 
resoect t o  goods o r  serv ices ffnanced ~ n d e r  the Grant, which refund 
re la te3  t o  an unreasona~le  p r i c e  f o r  o r  ermneous invo ic ing of goods ~r 
services, o r  t o  goods t h a t  d f d  not  conform to  toec i f fca t ions,  o r  t:, 
se rv fc rs  t h a t  were inadequate. ~i 1 1  ( A )  3e nade a v r i l r b l e  f f rr t  f o r  the 
costs of goods snd serv ices required fo r  the P+oject t o  the extent  
j u s t i f i e d ,  and ( 8 )  the remrlnder, i f  any, d l 1  be appl led t o  reduce the 
amourit of the ' j rdnt .  

( 1  Any i n t e r e s t  o r  o the r  earnlng; on Grant funds disbursed by 
A. 1.0. t o  the S r a n t n  under t h i s  A g r e w n t  p r i o r  trr the authorized US8 of 
such funds f o r  the P ro j ec t  w i  11 be re turned t o  A. 1.0. I n  U.S. 001 1 a r t  by 
the Grantee. 

SECT:OW 3.3. r(onwaiver o f  S w d i e s .  Vo delay i n  exerc is ing any 
rdgfrt  o r  remedy accruing t o  a f n  ccnnectlon with i t s  f inancing 
unaer :his Agrement d i l l  58 construed as h;in::f of such r i g h t  3 r  remedy. 

SECT: 311 2 .  G 4314 n w n t .  ?'v S r a n t w -  I g r a w ,  uoon *equest, :3 4 execute an assignment t o  ... D. a f  any cause of act ion which may accrue 
t.0 the Grantee i m  connection w i f h  o r  a r i s i n g  aut  o f  the contractual 
p e r f o n n e ~ e  o r  breach o f  per fonance by a par ty  to. a d l r e c t  U.S. 301 j a r  
con t rac t  w i t h  A. 1.0. f inanced i n  :dtole o r  i n  pd r t  out o f  funds grantad by 
A. IUD. under thl s Agmment. 










