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Hard f£acing:

Hardening:

CIFs
Kyat:
Pyas:
Viga:
Jig:

Fixtures:

Syndicate:

Machining:

Normalizing:
Quenching:
Optical
Pyrometer:
Carburization:

Chill casting:

Crushing
capacity:

GLOSSARY

Application of a special alloy metal to a bage
steel using welding technigques; prodauces an
abrasion-regsistant materxral

A metallurgical technique used to harden
metals 80 as to make them more wear-resistant

Cost, 1ncluding treight

6 kyat = US $1.00

Burmese unit of currency - 1/100 of a kyat
Burmese form of measurement = 3.6 lbs.

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

same gspecification

A device designed to hold a piece still while
1t’s being machaned.

an organization whose membership consistsa of
all the township societies within a Division
or State; it coordinates the entrepreneurial
activities of its members

A method usad to make tools, parts, or
machinery; this process produces objects of a
gpecific dimension

Process by which stresses are relieved in a
metal part (metalurgial term’

A fast method of cooling hot metal by plunging
it into certain 1laquaids
High temperature measuring devices

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

Method of casting using a chill mold; produces
a very hard part
Amount of oilseed processed
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Expellar:

Expelle:r worm:

Expellesr ashaft:

Expeller cage
or barrel:

The ontire macnine used to pres:; old

Device rotating within the expeller cadge; 1t
presges the seed agalnst cage bara,

Special arrangement of many individual worms
put together in a manne to provide optlmum
performance; can also be called a "press worm
arrangement."

A collection oi cage bars, or barrel bars,
held i1n a special frame; speclral spacing
between bars which facilitates expulsion of
o1l, but retains crushed seeds.
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I. FEXECUTIVE SUMMARY
I.A General Projact Background and Project Goals

The five-year Edible 01l Processing and Distribution Project
(EOPD), was awarded to Agricultural Cooperative Development
International (ACDI) and subcentractor, EPE, Incorporated in August
1986. The EOPD technical assistance team, an o0il processing endineer
and two master mechanics, arrived in Rangoon. Burma in October 1986
and began project implementation at that tiuse. In September 1988 the
project was terminated due to political unrest and the team wasa
evacuated to Thailand.

The project was conceived and designed to increase the production
and purity of edible o0ils in Burma. Project technical assistance
focused on fifteen selected oil mills, four naticonal industrial
producer workshops, and technical and managerial staff working with
the Ministry of Cooperataives and locally-based mills and workshops.

Burma’'s edible o0il industry 13 severely handicapped due to the
low production capacity of ita expeller (screw-press) mills 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 "expeller"--generally is in a very poor state of
repair because of the lack of appropriately designed and fabricated
wear parts and incomplete knowledge of repair and maintenance of
these parts and of the equipment involved in edible o011l processing.
In addition to problems with the machinery, the guality and quantity
of 0il are affected by the absence of gseeqd selection standards, poor
preparsation 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 associated
achievements, the project has made a strong beginning toward
upyrading the Burmese edible o0il industry. This was done primarily
by building on existing local expertise supplemented by on-the-job
training, and by using materials (often available locally) and
processes appropriate to the Burmese situation. 1t cannot be
emphasizad to¢ 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 situata2on made
project work practically impossible), three mechanical breakthroughs

1
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were made which resulted 1n 2 congiderable Lnecraage an o1l and cake
production and in cost aavangas an mill operation. Desplte

congtraints of no project commodlities (raw materials, a2guipmentc,
partg) in Burma at the time o team arvival and lack ol certain local
materials and machinery, the ~OPD and burmese technical staft
produced:

* New and longer-wearing expeller worm and collar parts trom
chill cast iron alloy:

* A re-designed expeller shaft arrangement more sulitapnle to
Burmese o1l pressing conditionsg;

* [, re-designed and longer-wearaing expeller cage ba..

{see Apperdix N for engineering drawings, maln text Lor description
of parts and their function).

Four associated achievementsa which contributed to the production
of these three major ones were the developing of the "magter ingot"
used 1n the process of making the iron alloy, the finding ot a
temporary solution to the expeller shaft problem of worn gears and
bearings, the incorporating of mass production and dimension guality
control practices into the machine part production process, and the
beginning of the process of semi-annual seminars for oil mill
managers to share their experiences in mill operation.

These achievements directly tackled the long-standing problems of
poorly~wearing parts and i1nadequate technical knowledge of how to
make, maintain and repair parts in order toO assure proper mill
operation. As a spinoff, oil production was increased and mill
operation costs reduced.

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

#» Improving production and quality of edible o1l through the
rehabilitation of o0il mills:

# Upgrading the skills of a technical and managerial cadre to
increase their capacity to guide rehabilitation and manage the
future of the o0oil nills and workshops:

+ Improving the workshops so they can manufacture long-wearing
quality parts for the oil mills and provide them with repair
and maintenance service.
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I.B Accomplishments

Though the EOPD product was partially terminated 1n September,
1388, whach is about halfway through the project, 1t should be noted
that signiiicant accomplishments were made in the five project
activity areas towards f£ulfilling the project goals.

IT.B.J. 041 Mills

Five 0ld o0il mills have been substantially rehabilitated with a
projected capacity increase of 300X. One additional oil mill of
relatively recent vintage (1985), has had 1ts operational capacity
increased from 24 MT to 37 MT annually for a standard yearly schedule
of 300 days operating 24 hours a day.

The EOPD team developed standardized oil mill layouts and parts
designs appropriate for Burma. These EOPD standard mills are capable
of an annual production capacity of 9,000 MT for a 24-nhour day (300
days per year) and consist of only 3 expallers utilizing a Z2-pass
system as opposed to the typical 4-b pass operation that i1a currently
the practice. A reduction in operating costs 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 costs of 41% was a direct result of boiler
reconstruction and the use of insulation and steam traps.

0il guvality has been improved through the use of sterilizaing
equipment and the repair and cleaning of oil storage Adrums. A
"mother" lab for oil analysis has been set up at the Ministry’s
Cottage Industry Department (CID), three analysis labs have been get
up 1n EOPD project mills and the equipment for twelve other labs 1is
on order. The first in a series of semi-annual seminars for mrill
managers has been held.

I.B.2. VWorkahopa

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 fabricatingy expeller cage bars was made possible
as a result of teaching the processes of carburization and heat-
treating by which scrap steel c¢an be improved to produce a longer
wearing part. Advances in parts production are assured a secure

place in 0il production as a result of technicians learniny how to
mass produce each part ao that multiple copies are all made to the
same dimensions. Hiqgh standards of parts production were further
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agaured by the introduction i1nto the workplace of modern quality
control and materials testing i1nstruments, '

The team discovered that one workshop at Sein Pan was more a
collective of i1ndiaividual enterprisesa and, as guch, did not have a
central machane shop and foundry where the EOPD could do “raining.
The team designed a central facility and drew up engineering plans
for 1ts development,

1.B.3. Training

Two long-term overseas trainees completed graduate work 1in
chemical engineering and returned to Burma in July 1988 to work as
team counterparts. Four others are studying for Masters daegre2s in
nutrition and food technology in the U.S. Eight short-term overseas
trainees completed programs 1n laboratory instrumentation, computer
maintenance and repair, and cooperative management and have been
assigned to the MOC to work waith the project. In addition, two
observation tours of five participants each were 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 seminar proved particularly valuable in
contributing to the breakthrough made on the design and fabrication
of a new expeller worm.

I.B.4. Laboratory

A "mother" laboratory was upgraded at the CID with $121,000 ot
equipment procured from the U.S. Technicians were trained in 1ts
use.

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

I1.B.5. Library

Coordination with 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.
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I.C. Recommendations

The EOPD team strongly recommends that the project be re-atarted
as soon a8 possible tfor a two year project.

A modified target 18 to rehcb litate 1U-15 mills in a Z-vear
period. The criteria for choosing mills for renabil.tation should
be based on theair potential for producing 9,000 MT per annum.

Anotner objective would be to build on what workahop technical
and management personnel have learned about manufacturaing repa.lr
parts for the oil mills using locally avallable materials. A program
for continuing in-service training should be designed to ensure
reinforcement of what they have already learned. The Rangoon workshop
should be 1ncluded in this process. Details of the continuation plan
are discussed 1in Appendaix M.
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II. THE PROJECT: AUGUST 1986 TO SEPTEMBER 1988
I1.A. THE EOPD PROJECT AS PLANNED

Context

There are about 2,000 milla 1n Burma processing edible oils.
Four hundred of these are programmed to be rehabilitated by 1995.
The goal of the EOPD project was to upgrade, 1.e. partially
rehabilitate, approximately 10-15% of these (40-6U milla). These
mills are both cooperative and private enterprises. The project
focused on 15 mills which were to be completely rehabilitated. All
2,000 mills are of the screw-press type.

As a result of the planned upgrading efforta, 1t was expected
that mi1ll output would i1ncrease gignificantly and that a better
quality of edible 01l would be produced. It was anticipated that the
EOPD project, through on-the-job and formal training, would increase
the capability of the Ministry of Cooperatives and 1ts applicable
subunits to plan, evaluat=a and implement programs that waill i1mprove
edible 01l production, yguality and distribution.

The EQPD project can be thought of as the keystone of a number ot
projects in the agricultural assistance sector of A.I.D./Burma. Since
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.I1.D.’s agricultural
production assistance has focused on secondary crops such as maize
and oilseeds. The agricultural production projects, "Maize and
Oilseed Project" (482-0005) and the follow-on "Burma Agriculture
Production Project" (482-0007), plus the "Agricultural Research and
Development Project" (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 productave
edible oil-producing mills. The edible o0il 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.

The total project cost was estimated at 914.244 millaon. The
A.I.D. contribution was to be $9.5 million (all grant) with the
Burmese contribution budgeted at $4.74 million. This is the
equivalent of 67% and 33% of the total project cost ftrom A.l.D. and

6
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Burma, reapectaively. The A.l.D. contribution wag to cover all Loreidgn
axchange coatg of technical asalrstance and include $500,000 1n Local
currency costs required ror local gupport statf and local costs rtor
conaultants, training, commodities and evaluation. The Burmese
Government, cooperatives, and private firms were to contribute Labor
tor rehabilitation efforts and maintenance, 1nvaegstment 1n axpandad

7% tacilities, space for laboratory, personnel and administracive
1 expensaes and other local support costs.

[ 1
TABLE II.A.I. |
|
Summary of Cost Estimates and Financial Plan |
(USs 000) |
|
Source A.I.D. Host Country Total |
FX LC LX LX |
l i =T NP
Technical Assistance I} 2¢.046 500 -- 161 || 2,707 |
Trainainqg 861 ~-- -- 133 | Y94 |
Equip. & Commodities(l){ 4,316 - - 230 4,545 |

Op. & Maintenance - - - - 4,199 --
Evaluation 250 - - 21 271 |
) Inflation 478 -- -- -- 478 )
. Contingency 1,079 -- -- -- 1,049 |
|
TOTAL 9,000 500 -- 4,744(14, 244 |
U, J

7
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The "Mid-Term Evaluation Report" ot the EOPD Project (4u2-00u60) of
July 1988 presents the followang table comparing projectad and
actual expenditures of the SRUB and of USAID.

Table II.A.2.

Projected vs. Actual Earmarked Expenditures
(Figures shown in 8000s) 1.

Country Projected Actual Deficit
SRUB 1,835« 108 1,727 = 93%
USAID 6,181 3,335 2,846 = 46%

1. Calculated at $1.00 = ©6.U0 Kyats
(Source: EOPD Mid-Term Evaluation, p. 51)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
B

The evaluation team judged that many of the shortfalls or 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 be thought of as five separate, but
potentially mutually reinforcing, activities. Each 1s firstc
described below in terms of project outputs and theair objectively
verifiable indicators as these are presented in the "Project Design
Summary Logical Framework" and the project RFP. However, thais EOPD
Final Report will clearly point out why this initial formulation of
the project had to be changed because of the reality of field
conditions. These changes are spelled out below in each of the five
sections that present the five project activities (I1.B., below).

1. SCREW~-PRESS OIL MILLS

Fifteen mills (9 cooperative, b private) were to be completely
rehabilitated and an additional 30 to 45 were to be upgraded to
varying degrees. Rehabilitation plans i1ncluded technical assistance

8
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1n the i1nstallation of additional boirlers, gsteam pressura-reduclng
valves, ateam trapsa, ateam pressure gauges and thermometers. These
i1tems were to he ot U.,&4%. manufacture. Cleanling screens, conveyors,
alevators, oil pumps and o1l tanks manufactured i1n Burma were also to
be 1nstalled. The 01l mi1lls would also require technical assistance
in the daesign and i1nstallation of an additional ring on the cookers
and instcallation of level controls in each ring.

The upgraded mills were to be i1improved so that they could
process at a capacity Z20% greater than their current capacity. Wath
rehabilitation, the quantity of oilseed to be processed would more
than double. For various reasons, Burmese mills are producing at
only 10 to 15% of the manufacturer’s specificationsg of a machine’s
capacity. Given the existing environment 1n Burma, the percentage
increase called for 18 a reasonable target. Rehabilitated mills
would be more efficient and extract more oil from a unit of seed
cheaper and faater. They then would be able to handle more than
double the tonnage of seed they now handle, with fewer pressings,
which results in a better quality product. The oillseed caxe produced
would have less o1l content thus increasaing 1ts storage’ lLife and
improving its marketability.

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

2. WORKSHOPS (INDUSTRIAL PRODUCERS’ COOPERATIVES)

Four workshops were to receive equipment, tools, raw materials
and technical assistance to improve thear operations, particularly in
the manufacture of screw-press parts. At the end of the project,
these workshops would be better equipped, more productive, sater to
work in, and more responsive to expanding their work beyond truck and
auto repair and to becoming more anvolved in working with the o1l
mi1lls.

Through training activities, workshop personnel would acguire or
upgrade skilla in machine shop operation, metal fabrication and heat
treatment, and use of precision measurement tools and thear
application; increase knowledge of steel products, their application,
mechanical properties, machinability and weldability; and gain
knowledge of product safety requirements and the ability to
egstablish an acceptable safety program. Training would also cover
the topics of precision measurement tools and their calibration; heat
treatment process; preventive maintenance of machine shop equipment
and safety habits; installation and operation of new equipment; and
quality control.
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3. TRAINING

Different types of training were to be provided to several
adminigtrative units in the Ministry of Cooperatives and to
technical ataff in the screw-pregss mills and the workshopsa. The
project called for training in the U.S5. of five M.5. degree
candidates and si1X long-term trainees in one-year programs, both the
respongibility of the Office of International Training, A.1.D./W. The
EOPD team would have responsibility for in-country training of 20
short-tarm trainees, and for overseas observation tours for 45
participants (EOPD Project RFP, pp. 7, 8).

The units of the Ministry of Cooperatives that would receive
training are uncerlined in the chart below:

Chart II.A.l.

THE MINISTRY OF COOPERATIVES - BURMA
Cooperative Department: Planning Divigion
Cottage Industries Depurtment: Innovation Divisaion

Technical Services Divisaion
Training & Education Division

The Planning Division’s gkills in data collection, storage,
retention and analysis were to be greatly enhanced under the project
as would its project preparation, appraisal, monitoring, and
evaluation capabilities. The Cottage Industries Department would
have better trained personnel and managers with a working knowledge
of modern oil processing operations. The CID and i1ts divisions were
to be better able to carry out future programs in updrading existing
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 provaide
information and technical assistance to cooperatives and related
private sector facilities. The CID would be able to carry out an
expanded program of guality control work and would be able to
continually update skills through the facilities of an expanded
technical library in the Trainaing & Education Divaision.

10
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4. LABORATORY

A fully equipped and staffed reference laboratory was to be sect
up as part of the upgrading activitcy for the laboratory now housed in
the lnnovation Divigion. “This activity would ainvolve the design
and/or provision of new equipment, 1ncluding a bench solvent
extraction plant, information dissemination eguipment, tecnnical
assigtance, and training of laboratory technicians.

5. LIBRARY

The technical library in the Training and Education Divaision
would be upgraded by the addition of 500 new books, 20 periodical
subscriptions, and 15 technical journals and other publications.

II.B. PROJECT CONSTRAINTS AND ACCOMPLISHMENTS
Three Particular Constraints

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.1. The disparity between the acheduled funding of 1inputs
and actual inputs. There were two aspects to this 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 SRUB. The
AID/SRUB agreement gtipulated that the SRUB would provide $917,000 an
services, equipment and personnel. At the time of project
termination, the SRUB had provided only about $108,U000. This
considerably hampered project implementation (see Mid-Term
Evaluation).

I1.B.2. The inconsistencies between the AID/ACDI and AID/SRUB
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 projects 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

11
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institutions and a reasonable 1nteresgt rate obtained and loan
repayment procedures worked out. The SRUB and MUC were to assist
with these naegotiations. This has not been done.

Additional Project Constraints
Burmese Staff

Problems existed in three areas. The SRUB Project Manager ond
the Director General for the EUPD were not with the project at full-
time status. At another level, EOPD counterparts would have been new
hires for the MOC. The failure of the MOC to expand ita staff meant
that the EOPD team members did not get counterparts. Finally, for
the EOPD to fulfill its opbpligation to get candidates for training and
for it to staff the new laboratories and the upgraded technical
library, the MOC had to approve training candidates and to expand 1its
astaff. Selection of training candidates was slow and MOC staff
expansion did not take place as anticipated by the EOPD PP.

SRUB Support of the EOPD Technical Assistance Team

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

Travel and Travel Accommodations

All project travel required special permission. Approvals were
often unduly delayed or not granted at all. Team members based 1n
Rangoon had an particularly difficult time. After their inrtial
inspection visit in the field, it was a year before they were aqain
able to travel outside Rangoon to continue working. Thais factor was
devastating to a project requiring extensive travel to visit mills
and workshops and coordinate the rehabilitation work which 1s its
core.

Special Project Vehicles

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 months 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 mcnths later. Vehicles for personal
and project use had to be rented up to that point. Since rented
vehicles could not be taken out of Rangoon, for the duration of the

12
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project perscnal vehicles, once received, haa to be used for field
travel because no others had been supplied.

Importing Project Commodities for Rehabilitation

Vital raw materials and supptlties such as the master i1ngots,
various kinds of steel for making parts for the mills, and various
kinds of machinery, though ordered, had not arrived in Burma as ot
September 1988, except for the maci.inery for the workshops which
arrived 1n May, 1988. The workshop machinery, however, had not been
processed out of customs as of September 1988. Most of the i1mported
1tems were urgently needed. Not having them atffected the project
implementation schedule.

II.B.1. OIL MILLS

The project design consisted basically of rehabilatating fifteen
o1l mills (9 cooperative, 6 private). The EOPD team actually worked
with 31x mills: Meaiktila Townshaip Cooperative U1l Mill, Frome
Syndicate 0il Mill, Sagaaing Mill, Taungtha Ma12ll, Mandalay Mill, and
the Magwe Township Cooperative Oil Mill which was not in the
original target group of mills.

Before rehabilitation could take place, the LEOPD team needed to
determine tle benchmark figures that accurately represented current
operating capacity of the mills and the current guality of the
presged o1l as that 1s represented by the residual o1l and moisture
content in the pressed oilseed cake. Measurement of plant capacity
was done using the "lorng ton" quartering method for sampling, and
determination of the residual 01l ard moisture content ot oilseed
cake was done using the weighing and analysis standards established
by the American 0il Chemists Society. The results obtained gave the
EOPD team the o0il mill performance benchmark data against which 1t
could then measure future improvements in o1l mill processing
capacity and in quality of o1l and oilseed cake (see Table I[1.3.,
below, for data on improvements obtained).

To appreciate the effort involved in rehabilitation, it 213
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 of hulls
during pressing reduces the oil yield. The seed contains much
sand, soil, stones and other debris. This wears out the
expellers quickly and contaminates the pressed oil and oilseed
cake.
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The seeds are not rolled .r cracked. This makes any
conditioning or cooking impractical. The expeller pbecomes a
roller or crackaing machine, a function for which 1t was not
designed.

The seed is not cooked or heated. This makes 01l removal much
more difficult. When the seed is not cooked, the o1l 18 not
sterile, nor aie the enzymes normally present in o1l
deactivated. Cooking the oilseed changes their physical
structure so that more o1l 11 pressed from them and i1t 1s more

easily filtered.

Moisture 18 present in the pressed oil even though the o1l 1is
filtered i1n most of the 01l mills. Moisture 18 present because
there is no heating, cooking or drying to remove the water
from the seed.

0Oil mill rehabilitation requires three separate areas of
activity:

1.

2.

Frocurement of materials necessary for rehabilitataon.

Redesigning the oil mills, rebuilding the existing equipment
with replacement parts, adding and installing new equipment as
required, and standardizaing all the expellers to reduce the
number of replacement par . to a practical level.

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

The constraints encountered in the process of rehabilitataing the
o1l mills are described first to clearly set the environment, and
then accomplishments are presenced.

OIL MILL CONSTRAINTS

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

Repair and Maintenance of Expeller Gear (Transmission) Drives.
The EOPD project was not initially designed to deal waith the
problems presented by worn gears and bearings. 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 gears
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and bearings in the expellers are worn out. It 1s essential that
the main expeller pressing shaft rotate concentracally s0 that
parts do not straike other members of the expeller and break them.
Worn gears and bearings affect rotation and increase the
likelaihood of damage.

The team discovered within gixty days of arraival that asg many asg
54 of the 59 expellerg 1n the 15 original target oil mills hada bad
gear cases. Expeller transmissions consist of special gears and
bearings, none of which are available in Burma. These parts must be
imported. The manufacture of these i1tems requires specialized
technology far beyond the scope of this project. Not providing
initially for gear and bearing repair and maintenance delayed the
completion of the renovation of all oil mills. The EOPD team did,
however, find a temporary solution to this problem and a iong term
solution was in progress at the time of project termination (see 1tem
3 under Accomplishments, below).

Expeller Cage Bars. Une of the most important wear parts 1n an
01l expelier preas 1s the cage bar, also reterred to as the
barrel bar. When the bars are assembled i1n a heavy metal frame
around the expeller shatt, they provide for the drainage of the
edible 0il as the seeds are pressed in the expeller. These parts
are subject to high wear and pressures. They must meet high
performance standards. The EOPD team found that many expeller
cages had bars that were badly worn and no longer contormed to
the shape required for proper performance, thus affectaing
production of oil.

Expaller VWorm Drive Shaft Arrangement. In the early days of the
project, the EOPD team found that there were at least 9 aitfferent
kinds of expellers 1n the project mills (Appendix Kk for
description of the various types). Together, there were over 90U
different parts in these expellers. One set of parts which needed
rehabilitation--the pressing shatt and the worms and tapered
collars placed between them--reyuired materials and machines for

working with steel, and hardfacing equipment and rod, none otf
which were in Burma at the time. The difficulties to be faced in

upgrading just this one set of parts, plus the overall large
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 shatft arrangement, the EUPD team decided 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 1tem 2, below, under Accomplishments).
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OIL MILL ACCOMPLISHMENTS .

Rehabilitation of the project o1l mills has progressed to the
point that 3ix o1l mills (5 are EOPD targeta) were in various gtages
of rehabilitation at the time of EOPD team evacuation 1n September
1988. The most notable accomplishments are in the standardization of
the expeller shaft arrangement and the expeller parts, plua solvaing a
key problem of worn expeller shaft gears and bearaings which nad
seriously affected the productive capacity of the mills. The other
accomplishments are either a result of, or have reinforced, these

three. x
1. Standardization of Machine Parts &
The parts and machinery for the o1l mills 1n the EOPD project v

were standardized, most notably the expeller worm and cage bar
(explained more fully below 1n the Workshops section) and the gear
shaft arrangement for the expeller (see 2, below).

2. Re-Design and Standardization of Expeller Shaft Arrangement

Many different worm and collar arrangements were 1n use at the
start of the EOPD project. The team took into account the particular
operating conditions in Burma and used locally available materials
for the re-design of these parts. It developed a standard design
through computer programming and testing at the maill in Mandalay. .
Through standardization using this new "Burma Design," a big step has
been made toward reducing the extremely high number of ditfferent
expeller parts from 900 to SU.

3. Solution to Problem of Worn Gears and Bearings

Devised a short-term solution to the problem of worn expeller
shaft gears and bearings wherepy gears are made from cast 1iron.
Though they last only a few weeks, this 18 long enough to determine
the new capabilities of the rebuilt expellers (see Workshop section,
below). The long-term solution to this problem i1s the importation otf
gears and bearings. PIO/Cs were written for these parts.

4. Increased 0il Yield and Preseing Capacity

Introduced new technology that both increases the yield from
pressing the oilseeds and expands the capacity of a mill to process
oilseed. The amount of increase in the yield 1s determined by
measuring the amount of oil that remains in the pressed oilseed cake
(percentage of residual oil, referred to as "R.0."). A decrease 1n
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residual o1l means that more o1l 1s produced. [t 13 most daesiraple
to reduce the R.U. i1n the cake.

| Table [1.B.3.

|

|

Improvements in Production of Oil Mill Products: ‘

Pounds of 011 Yielded/Regsidual 0Oil Content of Oilseed Cake |

|

OIL MILL PRIOR TO PROJECT CURRENT |

|

Lbs /day R.O.% Lbs /day R.O.% |

|

MEIKTILA 3,390 12-15% 10,750 7.5% ]
PROME 4,560 13-18% 12,450 7.5% |

| SAGAING 21,600 8.4% 36,000 7.5% ‘
| TAUNGTHA 2,940 14.5% 10,750 7.5% |
MANDALAY 23,200 10-11% 43,200 7.5% |

I

TOTALS 55,590 AVE-10.85% 113,150 AVE-7.5% |

J

Note: RO (residual o0il) is the amount of o0il left ain Oilseed cake
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 1n capacity/
hour, however, with downtime decreased by S0%, the increase in
average daily production 1s over 400%.

Oil production was increased an average of 41.23 lbs./ton of
oi1lseeds processed. This 18 equivalent to an average increase ot
99,968 lbs/month of edible oil for the five mills in Table [1.3.
When projected to the fifteen project oil mills, this represents an
average annual increase in oil production of 6,400 metraic tons.

To evaluate the potential for an increase in the production of
edible 0il, it was necessary to examine all the machainery associated
with the production of 01l and to determine the mechanical condition
and capability of each part, plus look at the work processes employed
in the production of o1l at each mill. After the machinery was
partially rehabilitated and mill personnel were taught the proper
procedures for operating their plants, a 200% to 300% increase 1n the
production of edible o0il was achieved at the Mandalay and Sagaing
cooperative oil mills.
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Each 011 mill 1n the project was designed to have a gtanaard
"annual" production capacity of 9,000 metric tons. This 13 based on a
normal, worldwide practice of operating 300 days per year, Z4 hours
per day.

5. Improvad Oil Quality

0il quality was i1mproved by the introduction of an o1l sterailizer
to dry-process oil. This increases o1l stability. The importance of
product cleanliness was explained to mill workers and methods tor
repairing and cleaning drums used to store oil were i1mplemented. A
high-pressure barrel and drum washer was developed.

6. Reduced Operating Costs

By reducaing downtime for unplanned machine repair and by
increasing the productive capacity of the millyg, the team introduced
methods to reduce o1l mill operating costs by about 4U%.

7. Ensrgy Saving Methods

Methods were developed and equipment installed to recycle steam
condensate in order to conserve enerqy and save water. In none of the
o1l mills that the EOPD team visited in Burma did they observe the
standard practice of good steam boiler operation or use of basaic
methods of heat energy conservation. These subjects are not specifi-
cally mentioned in the EOPD project’s RFP, but as far as the team was
concerned, these practices are a necessary and integral part ot
producing edible o0il in an efficient and hygienic manner.

After discussions with o1l mill managers and operating personnel
in regard to these subjects, some excellent responses were received.
The chairman of the Meiktila township cooperative oil mill, who
carried out our recommendations for good operatinyg and heat
conservation procedures, reported to the team and at an EOPD seminar
in Mandalay that he had achieved a 40% savings in steam boiler fuel
consumption. This Burmese official’s confidence in the EOPD
recommendations and what he achieved at his oil mill established the
credibility of the EOPD project in the minds of many other oil mill
mangers in the area. Subsequently there were numerous requests for
vigsits and advice from project team members to oil mills not a part
of the project.
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8. Use Of Waste Bio-Mass as Fuel

A system was developed to convert existing oil mill boilers, used
for heat processing, so that rhe boilers could operate on materialas
guch as peanut hulls, rice husks, cotton seed hulls or othar waste
bio-mass. These conversions were made using local materials,

9. Establizshment of Laboratories and Maintenance Workshops

Oil mill laboratories and maintenance workshops are in place at
Mandalay, Prome, and Meikila. Equipment for the other 12 oil mi1ill
labs was ordered in February 1988,

10. Operations Manual

The EOPD team wrote an operations manual which 1s to be publaished
in Burmese. It is for the use of all oil mill technicians. The manual
sets out 1nstructions on how to lay out and set up an o1l mill and
how to operate and repair the machinery. Specific 1instructions are
given in the manual on which parts are to be used and parts lists
are provided. At the time of evacuation of the EOPD team, the manual
had been translated into Burmese and was ready for printing.

11. Semi-Annual Mill Seminars

The team began on-going, in-country oilseed processing seminars
(see below under Training). Though only one was held in April 1988,
it was originally planned that they would continue on a semi-annual
basis. The CID was to take over responsiuility for organizing the
seminar. However, because the EOPD team left soon after completion ot
the first seminar, it is not certain that the responsibaility has been
taken up by the CID.

12. PIO/Cs for #1.4 Million

Specifications were written for $1.4 million of equipment,
materials, and commodities for the 0il 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 determine what equipment,
materials and commodities to specify because the team was dealaing
with 20 to 40 year-old obsolete equipment 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 wraitten
provided a solution that was practical for Burma.
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SPECIAL OPPORTUNITIES PROJECTS

Magwe 011 Mill

Congiderable team effort was extended to the new o1l mill 1n
Magwe, located in the Magwe Division which 13 the largest oilseed
producing and processing Division 1n Burma. The Chairman of the
division asked the EOPD team for help i1n getting the new mill
started. This facility, which is not in the project, was purchased
and installed by the Burmese in 1985. It opened 1n 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. As a result, they were
able to i1ncrease production at this mill from 49,000 lbs./24 hr.
day, 7-day week, to an interim capacity ot 75,600 lbs.s/24 hr. day, 7-
day week. This oil mill could process up to 112,000 1lbs./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%.

Use of Rice Kernel Hulls for Insulation

A plentiful natural resource is the rice 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 methoa of
insulating the pipes, so the team experimented with a new prccess at
the mill in Mandalay. There the hulls were made into slabs using
rice paste to bind the hulls together. The slabs were then moulded
onto the pipes, producing a much better insulating material as shown
by the initial testing which recorded a low heat conductivaity. The
concept was still in the experimental stages at the taime the EUPD
project was terminated.

Laboratory Analysis of the Edible 0il and Prassaed Cake

Unused laboratory equipment designed for oil analysis was
discovered in Mandalay. The management of the o1l 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 tfor the
analysis of edible o0il was to be installed at the Prome oil mall.
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II B.2. WORKSHOPS

Four workshops were renovated and provided with machinery and raw
materials. Their techniciang receilved training in naw skills. 'The
participating workshops were:

Pegu, located ain Prome Division, Pegu Syndicate
- Meiktila, located in Meiktila Division, Meiktiia Syndicate
- Naung Yoe, located i1n Yennengyuong Division, Maywe Syndicate
- Sein Pan, located ain Mandalay Division, Mandalay Syndicate

The main job of these wcrkshops is to repair cars, trucks, and
bugses. Some of the workshops have worked with foreign aid projects
in the past. Some of their skills are highly developed, particularly
1n the area of cast iron foundry work. Before 1962 these workshops
did make parts for the 01l mills but since that time, as far aa the
EOPD team could discern, none of the workshops had made any parts for
the o1l mills. Naung Yoe and Sein Pan had made expellers befoce the
1962 coup.

Pegu Workshop

This workshop is owned and operated by the syndicate of Pegu
which has a direct association with the MOC. It 13 a true socialist
cooperative, the only one of i1ts kaind in the project. It 1s located
40 miles from Rangoon and congsists of a machine shop and foundry. [t
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 the
assistant manager. The skills level at this workshop is low. Only
Oone oil will, a private one, is loncated in Pegu. The next nearest
mill is the one at Prome, 170 miles away. That mill 1s on the
fringes of the oilseed producing area.

Meiktila Workshop

This workshop is almost completely autonomous from the MOC and 1is
operated as a private enterprise shop. The skills level 1i1s high.
The workshop is now located in a new facility situated outside the
city where it houses a machine shop, foundry, and a special truck
body shop. Most of its income comes from the rebuilding of trucks
and other vehicles. The shop is well-managed and o:‘ganized. Workers
are very cooperative and anxious to work with the EOPD project. 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 being 2in
a new facility. The workshop 18 located in the heart of the oilseed
producing areas and is about 285 miles from Rangoon.
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Naung Yoe Workshop

The workshop 18 a cooperative 1n name only. lt operates ag a
private enterprige. [t 1a old but hag many naw machinea. There 1a a
machine shop, foundry, truck body shop and a special division for
making machinery for tha rica and oil mills. The skilla level of the
labor force 1is very high in many areas, 1including such technical
skills as a graduate metallurgast and a mechanical engineer. The
workforce was mostly trained by the local technical high school and
junior college. The management 18 highly trained and i1nnovative.
This 19 a successful operation judging from 1ts high level of
business activity.

Sein Pan Workshop

This "cooperative workshop" actually consists of fifty individual
private enterprises. The only central workshop facilaity 13 an o2ffice
compound. The chairman of thais workshop 1s highly motivated and an
exceptional entrepreneur.

The EOPD team had high hopes for this workshop because of 1ts
collective skills, but upon closer investigation 1t was found that
this particular workshop was not structured to receive the kind of
aid offered by the EUPD project due praimarily to the fact that it
houses a variety of operations. Most are workshops. Some are retail
outlets which, for example, sell mill products or make specially
requested items like pumps. In order for this partaicular workshop to
receive project aid, the EOPD team did some re-formating 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 1ts on-the-3job trainaing activities. To prepare
for that eventuality, the team conducted a needs assessment and a
beginning was made 1in delineating what training actaivities 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 their enthusiasm, cooperation and
participation in the project were of high quality. The following
constraints rank equal in aimportance.

Elactric Power. There were frequent power outaqges. When there
was power, it often was not steady enough for the machines that
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depand on electricirty. Thig zsiltuation can seriously arfoct the
ovarall, long-term oparation of a machine.

Inaufficient Supplies of Local Raw Matarials. Theso ware not
available for purchase at "Official" ratea. All of the raw
materlials not imported by the project had to be purchased on the
black market.

WORKSHOP ACCOMPLISHMENTS

There are several workshop accomplishments. Uf these, two stand
out: the development of a chill cast iron alloy expeller "worm" and
collar, and the re-design and re-fabrication of the expeller cage
baras. The rest of the accomplishments either made these two major
ones possible, or were, themselves, made possible as a result of the
twO major onesg.

1. Development of New Chill Cast Iron Alloy Expeller Worms and
Worm Collars

A new iron chill mould was devised for making expeller worms and
collars and a method of steel chilling these expeller parts was
developed. A new design, new tolerances and new gpecifications were
made for the chill mould based on EOPD team experience in the field.
A major breakthrough was made in the development of chilled cast 1iron
wear parts thus further promoting Burmese self-sufficiency. Thais
achievement was vital to the success of the project because steels
normally used for these parts were not available i1in Burma. These new
parts were standardized as much as possible in order to elaiminate the
necesgity of hand-making each part to suit a specific need.

The EOPD project developed a unique solution to the problem of
non-avalilability in Burma of alloy materials. A "master ingot"
strategy was developed. From the U.S5., 2,240 lbs. of the alloy have
been ordered but are now on hold due to project termination. The
master ingot contains a mixture of chrome, nickel, and other metals.
Each ingot will be diluted with gray iron in the Burmese foundries at
a ratio of about 100:1. Workshop personnel have been trained to work
with the master ingots. Once this is done with all the imported
ingots, 16,000 expeller worms can be made. Since the project mills
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: 1t is recyclable
and it is inexpensive in 1ts diluted form. The master 1ngot wall
coat USs$9.00/1b., delivered CIF Burma. By diluting the master 1ngot
with iron, the cost addition will be US$0.09/1b. above the normal
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Burmaese gray iron cogst/lb. Thua, the cogst of the cast i1ron alloy in
Burma will be about US$0.58/1lb., or an increase 1n cost of about [lU%
over present Burmaese plain cast iron. The cost of recycled alloy
Lron 13 unknown. A program could be developed by the workshops whera
an oil mill would pay only for costs of the new materials and labvor
ugetd, plua overhead and profit. The recycled Alloy could then be
credited to the mill’s account.

The current cost to an o1l mill for open black market steel
parta is about US8150 for a typical expeller worm. The actual cost
of the new cast part, made from the master i1ngot, 18 about Us820.
The locally made steel part does not properly fit and wears out in
only a few weeks compared to the EOPD project part made with the
chill cast iron alloy which has bheen tested through actual use 1in the
mi1lls, has been shown to last approximately six months, and thus has
proved 1ts superiority.

The alloy made from the master ingot 1s tough, hard t(atter heat
treatment), and machinable in the unhardened astate. 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 plain cast
gray iron. In compression it nearly equals steel. The team proved 1t
is possible to make an alloy iron and that the alloy part can be
machined. The team proved that it 138 possible to harden the part in
the workshops. To date, the physical tests conducted on the parts
are very encouraging.

The EOPD team was to work out the initial plan for distributang
the master ingots, but, though ordered, the ingots had not arrived 2in
Burma at the time of project termination. There 18 storage space tor
the 1ngots in the workshops. As stated above, the issue of how the
workshops are to finance the purchase of this material has never been
resolved.

2. Naw Method for Making Expeller Cage Bars

Through on-the-job training 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 from
WWII scrap steel was modified and improved.

Cage bars are an important wear part in the expeller. When the

bars are assempled in a heavy metal frame around the expeller shafcx,
this provides drainage for the o1l being pressed from the expeller.
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The bars were redegigned by tne LOPD taam to racirlitate b
manutacture in thae same amall foundries that can produca tha
preasging worms., Expeller cage barg must be made from teel. baecause
thera 13 very little asteel produced in Burma, the new parts are made
Lrom old WWIIl truck sprangs. The quality and chemistry of these re-
cycled steel gprings g unknown. To utilize these scrap 3pgLings, tha
team designed and built a special rolling machine and die. The truck
spring 18 heated unt-l 1t 18 white hot and rolled in thia machine
until 1t 18 about the size required. It 18 air cooled so 1t will be
soft and machinable. It 13 then machined to the exact shape of a cage
bar. Through heat-treatment and carburization, the bars are given the .
hardness needed for effective wear 1in the axpeller. The life of these
cage bars 18 about 6 months compared to the usual 3 to 4 weeks of the
parts previously used. The bars now produced are equal in qualaity to
the best i1n the world. Using the method developed by the EOPD team,
expeller bars can be produced from scrap steel irregspective of the
quality of that steel.

There 18 also a very significant economic advantage to the
introduction of these redesigned wear parts i1n that together with the
eage of manufacture and the longer working life of the components,
the cost of the parts was reduced by at least 50%. Furtnhermore, the
parts are totally re-cyclable when removed from the expeller for
replacement.

3. Mass Production Techniques

A major problem faced by the EOPD team was teaching the workshops
to produce many copies of a particular part so that each copy had
exactly the same specifications. Historically the worksnops could
produce only one to six items at a time. This had to be improved
upon since the project requires a minimum of 40,000 expeller cage
bars and 1,000 expeller worms to be replaced annually. This problem
of repeating specifications exactly, so that mass production of one
1tem can be achieved, 1s generally solved through the use of gpecial
Jigs and fixtures which control the dimensions of each part.

Workshop technicians were taught how to ugse jigs and fixtures so
that they could produce multiple copies of a part to specification. -

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

All workshops have been taught how to do heat treatinq,
carburizing, quenching, and normalizing when working with either .
steel or cast iron (see Glossary). These are basic techniques used
in foundries that work with steel and cast iron. For the most part,
these techniques were unknown 1n Burma before the arraval of the EOPD
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team. Knowlaedge and application of these techniques 19 necesgary .Ln
ordar tfor the foundries in the workshops to be able to produce the
newly designed parts they developed 1n conjunction with the EOPD
project.

5. Introduction of Modern Quality Control and Testing
Instruments

Technicians received training 1n the operation and use of an
optical pyrometer which 18 a device to measure the temperatures in
the furnaces. They were also trained i1n the operation and use Of a
hardness tester which 18 used for quality control. Unly one of e@ach
instrument was available for the training which took place at each
workshop. These ingstruments are now on order for each workshop.

6. Design of a New Machine Shop and Foundry at Sein Pan

A new machine shop and foundry were designed by the EOPD team
because this unique workshop of 50 or 3o individual enterprisea (see
description above) did not have a central location where the EOPD
team could conduct on-the-job training such as was beiny dgiven to the
other project workshops. Considerable team effort was expended 1in
design activities (Appendix I), but as of September 1988, no '
commodities were ordered although renovation of the building to house
the shop and foundry had begun in April of 1988.

7. Design of a Furnace Using Waate Products for Fual

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

I1.B.3. TRAINING

The training component of the EOPD project consisted of formal
training overseas involving work for a graduate degree, the taking of
graduate/special courses without obtaining a degree, and observation
tours. Less formal training was done in Burma in the form of
seminars conducted by short-term consultants and on-the-job trainang
done at the worksite.

TRAINING CONSTRAINTS

The following were the major constraints in this portiaon of the
project:
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Lack of Staff for Training and Counterpart Positions. (o re-
gtate one of the overall project congtrainta digcussed anova,
ataffing problems exiated i1n three areas. The SRUB Projrect
Manager and the Director General for the EUPD were not with tha
project at full-time statug. At another level, the failure of the
MOC to expand its staff meant that the EOPD team members did not
get counterparts. EOPD counterparts would have had to b& new
hires for the MOC and MOC did not hire new people. kveryone
already working for the MOC already had a job and thus vas not
available for EOPD project work. Finally, for the EOPD to tulfall
its obligation to send candidates for trainaing ana for it to
staff the new laboratories and the upgraded technical library,
the MOC had to both approve training candidates and, again, to
aexpand 1ts staff, in effect hiring new people who would then work
for the EOPD. What happened was that selection of training
candidates was slow and MOC staff expansion did not take place as
anticipated by the PP of the EOPD.

Selection of International Training Participants. The Government
has a very cumbersome and elaborate system for selecting
participants for overseas training. One consideration desired by
the Burmese is that participants spend at least 90 days overseas
which then entitles them to certain benefits upon thear return.
There algso is a scarcity of Burmese who are sufficiently fluent
in English to benefit from U.S5. 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 the time of
the evacuation of the EOPD team.

Short~-Term Consultants. Thirty-six person-months of short-term
assistance were provided for in the project. The SKUB 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-job training 1n
Burma.

TRAINING ACCOMPLISHMENTS
1. In-Country Scuinars Conducted by Short-Term Consultants

Metallurgical Seminar for the Workshops
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A ten-day metallurgical aseminar was held 1n January 19848 under ‘
the direction of project short-term consultant, Dr. Peter Weiser,
matallurgist (Appendax ). The aeminar was the catalyst that brought
together taam expertise, local materials for manufacturing parta, and
the knowledge needed to design and manufacture new parts that would
provide guperior performance to those currently in use. The seminar
covered formal lectures and hands-on training ain foundry and machine
shop work. As a result of thig seminar, the breakthrough was made
that enabled the EOPD team and workshop technicians to develop the
chill cast i1iron alloy for making the improved, sgtronger and cheaper
expeller worms.

O0il Mill Seminar for Mill Managers

The EOPD team plan was to establish semi-annual, nationwide o1l
seed processing seminars of 3 to 5 days. The first seminar was a
great success and the MOC approved the continuation of these seminars
in the future. The mechanism for continuing the semlinars 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 seminar, that
mechanism was not worked out.

The first seminar was held in April 1988 with more than sixty
participants from 19 oil mills. The praimary goal was to provaide
information and data on the activities of the EOPD project. The
primary speakers were o1l mill manaqgers and laboratory technicians .
since 1t was felt they could most persuasively speak about the
changes and positive results of the EOPD project activities which
they themselves had been experiencing at theilr various
establishments.

The seminar was designed for mill managers, the people in charge
of overall mill operation. Besides learning about the EUPD project,
they were to exchange information on their work. From <=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 milla, i.e., the o0il and the oilseed cake. The EOPD team had
discovered that there were no national standards for grading the
seed 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. Through the device
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 be adopted would be the one in use by the U.S5.
Peanut Growers Association. In addition to the issue of standards,
the seminar dealt with technical 1ssues such as boiler repairs and
economies of fuel savings.
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2. Long-Term Training Overseas

This portion of the training activity was the responsibility of
the Office of International Training, ALD/W. Two long-term tralineeg
completed their training at Texas A & M. They specialized in
englneering for edible o1l extraction and processing. They retuined
to Burma ain July and were assigned as counterparts to the EOPD team.
By this time, however, team activities were considerably reduced so
the trainees never worked with the team members. The team had made
plang for training of an additional twelve gtudents but the MOC
delayed and had not started the selection process at the time of
project termination.,

3. Short-Term Training Overssas

Eight short-term trainees completed training courses 1n the U.S.
and have returned and are in place i1n the MOC. These trainees have
been assigned to work with the EOPD exclusively. The post-training
evaluation by the team was very encouraging. It showed that th=se
students now more thoroughly understand the project 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 Wisconsain., Skill
areas covered in training were data collection, analysis, marketing,
project design, macro and sector planning for those trainees trom the
Planning Division of the Cooperative Department, MOC. One change in
field of study was made from computer programming to computer
maintenance and repair. For trainees from the Cottage Industries
Department, MOC, the training skill areas were 1n solvent operations,
instrumentation, metallurgy, nutraition, and quality control.

4. Overseas Observation Tours

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 successtful. They had been
designed to maximize benefits to the project and the nature of
participant selection was such that 1t ensured each participant
would be making a contribution, at some level, to the EOPD project.
Sixty percent of the observation tour participants actually work with
the EOPD team.

Three factories were vigsited in Germany. The primary goal of the
tour was to show the Burmese participants how a modern workshop makes

expeller parts. Participants observed the making of all the parts
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used in an expeller, had a training session at the Krupp factory, and
from the Krupp workers received a promigse of help 1n making special
parts for the old machines 1in Burma that originally came ftrom Krupp
or were modallad on the Krupp expeller. Three participants on the
tour to Germany were workshop machinists or metallurgists. Two other
particaipants were from CID and had not been acquainted with the

EOPD. As a result of the tour they now know what the project i
trying to do and have pledged their help i1n gettiny the project to
reach its goals.

5. Short-Term Consultants for In-Country Training

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

* Field technicians such as metallurgists and boiler axperts who
would further field applications of their expertise;

* Needs assessment consultants to evaluate the MOC and its
relevant subunits to determine training needs;

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

The implementation plan specified the number of consultant
person-months per year: 14 in 1987, 10 in 1988, 5 in 1989, and 7 in
1990. By the time the project was terminated in September 1988, 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~the-Job Training

Because of the slow MOC approval process, the EOPD team could not
bring in outside consultants to provide technical support and
necesasary training. The project team thus had to depend on 1ts 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 teaching
technicians how to manufacture replacement parts for edible o1l
expeller press machines. Training was conducted at the worksites-
the cooperative workshops and the oil mills--in casting methods, the
operation of milling, drilling, and grinding machines, quality
control practices, inventory control, machine shop job scheduling
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methods, bluepraint reading and i1nterpretation, the use ot measuring
tools, anda the making and use of ji1gs and fixtures.

II1.B.4. LABORATORY

The fourth project component was the establishment of laboratory
facilities at oilmills 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 8121,000 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 the
operation of a new laboratory containing a bench solvent extraction
pilot plant to be used for research on edible oils.

LABORATORY CONSTRAINTS
The following constraints are of equal importance.

Electric Power. As with the workshops, there were frequent powver
outages which affect the long-term operation of lab equipment.
There were also problems with vacillating current.

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

Data Collection. There was inadequate communication with the o1l
mills as far as obtaining production data; no data collection
system or protocols are i1n place that would specify what data ais
to be collected and how the collection is to be conducted.

Financial Resources. As stated above, mills and workshops have
problems setting up financing for purchasing EOPD project
resources. ’

LABORATORY ACCOMPLISHMENTS
l. Laboratory at the Innovation Division, C.I.D.

Equipment valued at $121,000 was procured, installed ain 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 "mother" lab can now test edible oils and
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expeller oilseed cake. Samples were typlcally collected py the LUPD
team 1n the field from tnhe various oil milla. [t was the intention

of the project team to set up a aystem whereby these gsamples would pe
sent regularly. Major problems to be overcome are distance, a poor
telecommunications gystem, and one level of the process (the mill
tachnicians) not understanding the needs of the other level (the CID
lab). The project was terminated before a regularized system of
supplying samples could be set up.

2. Satellite Laboratories

Twelve satellite laboratorlies are 1n the process of being
installed in EOPD project oil mills, Three labs have already been
completed in project mills and are fully functional. As a result of
EOPD team efforts, the CID "mother" lab 13 now 1n a position to
provide training in quality control for the labs in the fifteen o1l
mip1lls. The Burmese team leader selected for this job was trained by
the project in the U.S. through the short-term training activity.

3. Replacement Stratagy Proposed for Bench Solvent Plant

A bench solvent plant was designed 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 this time.

The plan to manufacture a bench solvent plant was replaced with
another idea. 1t was’ believed by the team that a more appropriate
approach to solving the edible o0il gquality problem would be to desiyn
and build a small, semi-commercial edible oil refining plant. This
plant would remove the impurities in the oils and could be used to do
research and development for the edible o0il industry. Such a plant
would be fully capable of refining the oil from any mill. A refinery
plant of this size i3, to some extent, pre-fabricated and thus 18 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.

II1I.B.S. LIBRARY Technical texts (500 volumes) directly related to
edible o0ils and oilseeds 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 CID Training and
Education Division.
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LIBRARY CONSTRAINTS i

Location. The present library ftacility 1g located at the North
Okalapa CID which 1s about twelve miles from the MUU central

office. This inconvenient location does not facilitate use of
the library by those MOC staff who need access to a technical
library.

Librarian. The CID hasg not expandad staff as envisioned ao there
is no librarian for the project to train.

Facility Size. The present housing for the library 1s too samall.
There 18 no other space available at this time.

Technical Texts. Many of the reference books and texts needed to
establish a comprehensive library are no longer in print. Special -
procurement. services are required to obtain these materials.

Short-Term Consultants. 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 Other Development Projects

The EOPD team organized a program with the Federal Republic of
Germany and the International Labor Organization (ILO) projects
operating in Burma to prevent duplication of library efforts and
expenditures and to maximize the combined resourcea of the projects.
A coordinating committee was established and was co-chaired by
project team members Perry and Zaleski and Dr. Prue of tne 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.

2. Materials

Over 500 reference books, journals and periodicals were ordered.

Over 300 materials for training in edible o0il production and for
operating a library were ordured. These include i1tems such as paper,
file cabinets, audio-visual equipment, and cataloguing materials.
They are to be housed in the technical library. As of September 1988,
none of the materials ordered had arrived in Burma.
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IIX. PROJECT RESUMPTION

The EOPD project has made a number of unique and important
contributions to improving the production of edible oll an Burma.
This was done primarily by building on existing local expaertise
supplemented by on-the-j)ob training, and by using materialg, most of
which are available in Burma, and processes that are appropriate to
the Burmese situation. Within the short period of approximately one
year, three techncial breakthroughs were made which resulted in a
congiderable increage in the production of oil (and cake) and i1n cost
savings i1n mi1ill operation. The EOPD team and Burmese technical statt
produced:

-- new and longer-wearaing expeller worm and collar parts from chill
cast iron alloy;

-- a re-designed expeliler shaft arrangement more suitable to
Burmese o1l pressing conditions; and

-- a re-designed and longer-wearing expeller cage bar.

These technical advances have not yet been installed 1in all the
mi1lls the project worked with. In order not to lose the tremendous
production and quality advantages which they and other project
achievements 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, continuing basically in
the same format as originally planned.

Two processes are involved in project re-start. The fiairst is to
determine where things stood as of September 1988 when the project
technical assistance team was evacuated. The second 1s to engage 1n
ateps to get project inputs in place so that the re-start can begin?

III.A. Situation at time of Evaculation: Commodities, Exccss
Property, Household Effects and Vehicles

All of these were left in Burma and to some extent their
disposition is unknown.

Project commodities, procurement and shipping were the
responeibility of RONCO which has written a final report on the EOFD
commodities that provides information on their dispositaon. The
report delineates the status of each commodity. Not all commodities
had been shipped as of September 1988. Some are still in storage at
the RONCO warehouse.

Excess property was shipped by RONCO as of March 31, 1988, and 1t
is assumed that it has arrived in Rangoon port. RONCO received a
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talax from AID/Rangoon that contalners had arrivad, gome 1n a damagad
gtate. There has been no further communication gsince than,

An example of the value 0of commodities not yet shipp=zd 18 the
five boilers custom built for use 1n the o1l mills of Hurma. Thay
are i1n gtorage in RONCO's warehouse. Because of their unique design,
these boileras cannot bhe used elsewhere and unless they are used 1n an
EOPD re-stast, they can only be sold as scrap. This would be a waste.
It would be degirable to find a way to deliver the bollers to the
five project millg for which they are intended.

Another example 1s the equipment for the qguality control labs.
Equipment for twelve labs in the project target mills has been
ordered and is i1n storage.

Houseshold effacts and project vehicles were all left an Burma.
It 13 assumed Lhat the SRUB took possession of them at the time of
*.zcam evacuation.

III.B. Situation at time of Evaculation: The Five Project Activities

1. 0il Mills: The EOPD team had begun rehabilitation work on five of
the fifteen project targeted oil mills, plus work on a new mill not
in the project’s purview (Appendices A through E). The "Burma Design"
proto-type expeller worm arrangement and cage bars have been built
but, due to team eavacuation, have not yet been installed.
Installation was tc take place soon at all the mills. Introduction of
sanitation prac*ices and cleaning and repair of o1l storage drumsa had
begun at ali. mtlla. The concepts and practices of periodic mach.ne
maintenance, sSafzty measures, and better managerial techniques lad
been introduced. All of these procedures need reinforcement
activities.

2. Workshops: 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 with 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 mass production techniques and machining. The
workshops have bheen partially upgraded and are now awaiting 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. Training: Slowness in getting SRUB approval both for overseas
training candidates anad for short-term consultants to do in-country
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traitning has hampaered rhia portion of the projact. |In addition, thna
MOC tailod to expand ptg agtatt which resultoed in tharae not being
candidatans for training ror positiong 1n the laboratorites and n the
centrally located technical lLibrary.

4., Laboratory: A central laboratory hag baen upgraded in the CLD in
the Innovation Division and technicirang trained 1n the use ot new
agquipment. [abs have been aet up 11n three of the fiftean project
target milla. Equipment and supplies for twelve other labs, and some
replacement material for the three labs already set up, havae bhean
ordered.

5. Library: Materials were ordered but the order has been -
cancelled. It hasa .ot been possible to find a candidate to train for
the position of technical libraraian.

III.C. Tasks Preliminary to a Start-Up Effort
For the EOPD project to re-gtart, the following steps are crucial.

1. Locate and inventory project commodities, excess property,
household effects, and vehicles. The guiding questions here for
all materials left in Burma are:
-- who 18 authorized to locate and inventory i1tems?
-- where is an item?
-- who has control over it? .
-- can the EOPD regain control over this 1item?

The next level of gquestions revolve around the re-started prcoject:
- what does the re-started project need?
- - which of the items that we have been able to regain in
Burma can we use 1n the re-cziart?
-~ what 1tems are missing and reed to be re-ordered?

2. Ordering new commodities and equipment. .
- what items are missing and need PIO/Cs?
-- who will dd the writing of the PIO/Ca? -
-- realistically, how long will it take for the new items to
arrive?
-= what is8 the arrival schedule for the project team 1in
relation to the arrival of the commodities and
equipwnant?

3. Set up a new system for disbursement of project funds.

-~ what entity will manage the system?
-- what is the disbursement mechanism?
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how can a aystem ba atructured to make funda readiuly -
avallabla to the projoct taam!

4. Locata oriqginal projeact documentsg,
- - where are the files, drawings, toechnical reference
matorialas, etc. that were 1n the main oftficer
- can the project regain control over any of the remaiLning
Ltams?

D. Specific Recommendations

The EOPD base of operations should be moved to Mandalay. The
majority of the target oil mills are in thigs region as are the
workshops. Access 13 easiest tfrom a bhase 1n Mandalay. [t 13 also
congiderably easier to receive travel permission Lrom the
regpongible official 1n this region. The participation of the
Burmese people in this region has been of a high level,

No further equipment or commodities be supplied through thne
project except for a few expeller parts, bearings, gears and
other items judged essential for the continuation of thne
rehabilitation efforct.

Training should be limited to long-term and short-term studies 1in
the U.S. Contingency could be provided for two observation tours
in case some special need 18 i1dentified after the project
resumes. However, it generally is felt unnecessary to plan on
observation trips.

Short-term consultants should be limited to about six person-
mcnths for the balance of the project. The work of these
consultants should be directly related to the support of the oail
m1lls, workshops, and management services 1n the FPlanning
Department. It is suggested that areas of expertise be
electrical installation, material handlind, machin:.nyg practices,
and practical metallurgy.
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APPENDIX A
A CASE STUDY OF CHAN MYA THAZI OIL MILL - MANDALAY
Derrick A. Burgess

Thais revort details findinags at the Chan Mya Thazi o1l mill
following a preliminarv remedial maintenance program.

The Processinag Cost Analveis for Fiscal 1985-1986

To orocess 100 viss of agroundnut costs 24.24 kyat. This figure
1nea neor 1nclude the cost ot adamage, seed lossaes (shrink) or

levreciation. Cost breaxdown 18 as follows:

Direot Costse

Description Percent Kyat
b

Labor and Admin. 52.90% 89,069.00
Haintenance and Grease 17.83% 29,683.92
Meter Charge (Elec.) 5.05% 8,407.39
Sawdust 2.33% 3,881.15
. Transport 3.04% 6,063.27
General Expense 8.23% 13,708.99
Tax Registration 0.69% 1,151.28
Insurance 9.33% 15,567.28
= - —— -3
TOTAL 100.00% 166,853.00

The processing machinery consiats of two proauction urits: the

first uses two China expellers, ana the second uses one Alpna and two
Krupp expellers. For comparison purposes, the.processing cost has
peen divided between the two units.

The average producti'n of the number (1) unit was 882 viss of
groundnut per shift and the residual oil in the cake vas 10-11% (in
1986).

The two Chaina machines 1n this unit were brougnht back to
specification in wear parts, 1.e., pressing worms, and the main
sharft speed was 1ncreased to 12 r.p.m. The cooker arive was
maintained at the original speed. The processing methou was changed
from the three-press system to the two-press system.
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As A remsult of the modifications, there wag an 1ncrease 1n
production of 2,572 viss per anift and & reaquction 1n rasicaAual oil in
the cake to 7.0% (average). This represents an lncrease 1n edible o1l
production from 343 viss/8 hour ahift to L,0/3 visa/8 hours shifrt.

There was a reduction i1n procaessing cost of oil: 24.24/2 = ,
»12.24 x 8.82 : 108 kyatv per 8-nour anaft. This results i1n about a 68X%X-
reduction in gperating cost/ton processed. This kinda of operating
cost reduction and production increase has raesulted in converting
this oil mi1ll from one losing 60,000 kyat per year to one making a
profit of more than 60,000 kyat yearly.

This oi1l mill has been cleanea, paintaea, and four of the five ex-
pallers have bpeen rapuilt. The iast aexpeller 1s awaliting parts from
tne U.S5. which arae due to arrive in May 1988. New conveyors have been
instailed. Pits and openings have been cleaned and covaered.

The 01l m1ll hasm been ccnverted from a 4- or S-pass process to

essentially a two-pass operation. The gquality of the oilseed cake and
o1l has peen i1mproveda. The production has increasea more than 3UU0X%.
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APPENDIX B

MEIKTILA OIL MILL, MEIKTILA
Status Report as of February 1988

Derrick A. Burgess

-~ The boiler and boiler room have been rebuilt.

- New concrete floors have been poured.

-~ New conveyors are in the process of being 1nstallod.

- Expeller shafts and parts are being manufacturead 1n
Burma.d

A3 the result of maintenance work, the boiler has been re-
certified. The ©0il mill press room 13 now in operating condition and
18 ready for rehabilitation work.

40



Burma rdiple Ullh vrocaesairng and L LuaUrlpubtlii cro~act
Lna oL Projaeact Report

APPENDIX C

PROME OIL MILL, PROME
Status as of February 1988
David R. Zaleski

All engineeraing and design work has been completed. Parta are on
order Oor in the procaess of being manufactured. lThis o1l mill snhould
ne completed by mid-June 1988. Normally an o1l mill of this size
requires a boilar of apout 15 BHp, but the present voiler 13 3 BHo. A
new boiler 13 being purchnased.

Historical Background

The Prome vil Mill 13 locataed in the Pegqu Jsyndicate wnere
insurficlent oi1iseaas are grown. This o1l mill has six =vpellersa
whicn were manuractured in 1968, Five of thesa s1x fabricatea in
eastarn Europe and parts are unavailabla.

After numerous planning meetings with the oil mill and the
Syndicate, 1t was daecided to rapuild only three axpellers for now and
relocate the other axpellers. A new 01l mill will be designea and put
1Lnto operation by the team.

The remaining three expellers will be able to process all the
oi1lseed grown in the Frome area with a design capacity of up to
10,000 MT annually. The present production rate 1s 1700 to 2200
MT/year.

Progreass .

xehabilitation of this mill 13 scheduled for completion by mid-
June 1988, Une expeller 1s being completely rebullt witn project-
designed parts manufacturead in Burma. This expeller wi1ill be put 1into
operation in early March 1988. The capacity of this expeller alone
will exceed 3,000 MT/year. The residual o1l content 1s expected to be
high (15.0%) because the mill has insufficient poiler capacaity.
Theraefore, 1t will be necessary to double press (versus the six
passes presently used).

Because thae capacaity of the expeller will be so0 high, sufficient
feed cannot be supplied with manual labor. Therefore, the EOPL teanm
has designed and i1nstalled a continuous screw conveyor feed system. A
new cooxer has been designed by the team and 13 presently under
construction. It will be installed during Phase II, to commence 1n
April 1988.
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The plant 18 presently veing cieanad and paintaa. cnvavora ara
peaing coveraed. A PM system 13 peing incorporatad. The aconomic
avaluations cannot bha compiet@d untlii the ranovation > Fhasa [ 13
complatad, but the Team axpects rasults simailar to the C“han Mya Thaza
o1l m21Ll 1n Manaalay.
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APPENDIX D

MAGWE TOWNSHIP OIL MILL, MAGWE
Status as of Fabrxuary 1988

This relatively new oil mill has been plagued by minor problems
many of which the team has helped overcome.

- Conversion from diesel to natura’® gas fired boiler. Modirfication
and repair of controller.

- Design of 01l screening tank to he approved ana installed.

- Numerous recommendations as to modification of operating
procedures.

’ - Incorporation of a PM system.
Training i1n the new cooking tachniques 18 s$till 1n progress.
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APPENDIX E
MAGWE SYNDICATE OIL WMILL, MAGWE
Thas o1l mill consisata of two i1mported expellers manufactured 1n
the early 1950s. They ware in vaery pbad condition and the o1l mill was

3hut aown rLrequently for repalirs.

Thais plant, while not yet complaetely renovated, 13 adain 1n
operation.

New parti are on order from the Naunq Yoe workshop and the o1l
mill should ba completed by mid-June 1988. '
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APPENDIX [

METALLURGICAL SEMINAR REPORT

MEETING DATE: January 25 - February 4, 1988

PARTICIPANTS : Dr. Peter Wieser, TDY Consultant, Metallurgist and
University I[nstructor
Richard R. Perry, Team Leader/EOPD
David K. Zalaski, Master Maechanic/EUPD
Derrick A. Burgess, Master Mechar.ic/EOPD
Workshop staff: (44 participants) from the project
workshops - S5ein Pan, Meiktila, Naung Yow and Pequ
MOC representativeas
U Than Wan (project countarpart)

LUCATIONS: The Seminar was held at the Meiktila workshop
facilities for seven days and then in the Naung Yoe
workshop for three additional days followea by a
ona-day short course in Pegu.

QBJECTIVES: The objectives of this metallurgical seminar were:

1) to produce expeller parts using mainly Burmese commodities and
skills so that the workshops can be self sufficient 1n the
production of those parts.

2) to introduce methods of heat treatment and carburization of
certain materials so as to enhance the properties of the finished
parts while using local resources.

3) to design, build and operate a heat treating and carburization
furnace using local solid fuel (i.ae., saw dust, petroleum coke)
and natural gas.

4) to assist in the development of foundry techniques for the
production of aluminum, bronze-brass and gray 1iron parts.

5) to i1ntroduce methods of molten metal innoculation.

6) to introduce the concept of quality control, its importance and
the methods for achieving quality control in the production of

machine partas.

7) to capitalize on existing foundry skills and to utilize local raw
materials to maxaimize o1l mill expeller operations.
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8) to respond to local neaeds and questions concearning funadamental
problems encountaered i1n the workanops.

SUMMARY & CONCLUSION: The Seminar provad to be highly successful in
reaching 1ts primary cbjectives as shown:

- by producing Expeller parts of vastly superior qualities than
those presently being used; these are equal in many respects to
thosae parts made 1n other parts of the world.

- by designing and building a heat treating and carburization
furnace using saw dust as a primary energy source.

~ by tha introduction of new methods of preparing superior saand
molds so that the cast parts are improvad and there are fewer

rejects.
- hv demonstrating naw methods of casting aluminum.

~ by demonstrating the need for and use of control equipment auch
ags hardness testing and temperature controls.

Phvsical tests of the produced parts indicated superior qualiti-
es. Many of the oroduced parts have beéen placed into operation i1n ex-
nellars. The results of these tests will be reported when the parts
wear nut in about 6 or 7 months.

METALLURGICAL SEMINAR TESTS

Proiect varticiovants first examined the foundry facility. Tha
following equipment is now being used.

1. One ‘1) naw heat treat furnace

2. One (1) small furnace used for heating of small parts 18" x
18" x 24°

3. One (1) medium furnace for heatinag larger sized pieces of work
(2" % 3’ x 8°%)

4. Onou (1) melt furnace, outtitted with air inlet manifold with
about 30-40 viss coupola capacity

All furnaces are natural gas or bottle butane gas firea and are
linad with silica (acid). There are no controls for air or gas.

First wa carburizad the cage barrel bars and got the haraness
tester to work. The bars tested very well with some as hard as 63 Rc
(hard enouah to cut glass) both for low- and hi-carbon steel. The
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nrncedure Annears to be very effective, Next, we checked for
temperature variation and after carburizing liated the hardnesas
ranaes. Most tested between and 25 Rc. We then heat-treated the bars
to 1650 F and quenched them in asalt. The hardness in all cases ranged
from 53 to 63 Rc. Finallv, wea heatad other bars to 1900 F. These
tested at 63 Rc but were hardenad all the way through, and were very
brittle and axtremelv fine arained. Prior to the project no heat
treatment was emploved in Burma.

Next wa heat treated and salt water quenched the worms with these
rasults:

Carbon steel worms 47-48 Rc
Cast iron 30-35 Rc
Hi chrome (8%) too hard, off RcC scale

Iron chrome low alloy (0.4-1.4%) 65 Rc

Chrome and nickel variations ~ alloys will alter the machining
quality of the heat treated parts but will have little effect on
touahness which is 358.000 psi in compression compared to iron which
is 48,000 psi and steal which will range from 100,000 psi to 400,000
psi devendina uovon which kind of steel and whather it was heat
treated.

The proiect will import 2240 lbs. of a "Master Ingot® wath
chrome, 20% nickel, 10% manganese (balance iron). This will be
A1luted with arav iron at a ratio of 100:1 to produce about 16,000
worms. This alloy is recyclable. It is inexpensive in the diluted
form. The master ingot will cost US $9.00/1b delivered CIF Burma. By
dilutiny the ingot with iron, the cost addition will be US $0.09/1b
apove the normal Burmese qrav iron cost. Thus the cost of material 1in
Rurma will be about US 80.58/1b or an increase in cost about 20% over
nresent Burmese arav iron cost. The cost of recycled alloy iron 1s
unknown.

A broaram could be developed by the workshops where the oil mill
would pav for the costs of the materials, labor, fuel and machining,
and anv recvcled material would be credited to the mill’s account
thus reducing the cost of the actual labor and the cost of the
renlaced materials.

The present cost to an oil mill for blackmarket steel parts is
about 900 kyat for a typical press part. The actual cost of the new
cast part is about 120 kvat. The steel part does not properly fit and
lasts only a few waeks compared to the EOPD part which is now known
to last about 6 months.
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Thim 1iron allov is touah, hard (after heat treatment) and
machinable in the unhardened state. The chrome and nickel provide
thane attributea. Throuah testing we have found out that these parts
ara suparior. The hardnesas depth varies due to lack of temperature
controls at Naung Yoe but the minimum depth was 0.060". In ranges as
low as 0.1% chrome and 0.1% nickel the conditions we want will be
orasent. The toughness 1s 7-10 times qreater than cast gray 1ron and
in compression egual to steel.

The 1deal composition has vet to be determined for our purposes.
We proved wa can make an alloy iron and that the alloy part can be
machined. We pbroved that we can harden the part. To date, the
phvailical tests are very encouraging.

The literature states that the presence of nickel aids machining
(and finish) greatly and the chrome somehow acts independently as a
eutectic and forms chrome carbides. Carbon combines with freae
araphite in the iron. Both are very hard.

Carburization of low carbon steel large pieces is not affected by
the "packed system®" used. The steel part only hardened to Kc 47-48.
NDua to the mass of this part, this is normal. These parts should be
hardened in a molten salt bath (NaCN).

After quenching and before use, each worm should be stress
relieved to about 600 F, then air cooled. This will soften the piace
somewhat but remove castina and guenching stresses. This procedure
may be important for these cast parts.

VORKSHOP SUMMARY

-~ Al1l workshoos now know how to heat treat, carburize, quench ana
normalize parts of either steel or cast i1ron.

-- Even though onlv one workshop has natural gas and gas furnaces,
the EOPD team designed, developed, built and tested a furnace to
use solid fuel. The team alsd develored a solid fuel feed device
by which some temperature control can be maintained.

-- The overation and use of an optical pyrometer was taught.

-~ The necessity and use of a hardness tester was taught.

-- New cast iron allovy parts were developed.

-. New expaeller cage barrel pars were made that are squal to the
original manufacturer’s spacifications.
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-~ A new steel chill mold was produced for expeller worms.

-~ A "Master Ingot" was daveloped for making <aast iron alloy parta.
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APPENDIX G

MRIKTILA WOLRKSHOP, MEIKTILA
Statua as of February 1908

Thim workahop hae been relocated to a new facility coneisting of
machine shop, truck and car repair shop, and foundry. Thea foundary
was always capable of producing parts from recycled grey cast iron.
[t 18 now able to produce a variety of parts from a variety of ntaels

ang rsrons.

The EOPD team and the workshops now have complated a carburizing
and heat treating furnace firaed by sawdust (which ia i ~~untaiful
supply an¢ low cost).

The workashop now can anneal, heat treat, normalize, cacrburize,
quanch, harden and soften. They have also been shown how to reduce
manganess dioxide to the matals which are used in special 1iron

alloys.

A new ﬁntal testing laboracory is being designed and shall be
completed prior to the end of the project.
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APPENDIX H

NAUNG YOE WORKSHOP
Status as of February 1988

This workshop is among the most progressive in Burma. [t has
axcellent support from the local vniversity and a high quality
tachnical high school. These two provide the labor pool for the

workshop.

The foundry now has gas fired, heat treating, carburization and
annealing furnaces. They are cupable of casting grey iron, alloy
irons, chilled caast 1rons and certain ferric or pleuritic and marten-
gitic 1rons needed both by the oil mills and their recycled auto and
truck i1ndugtry. They are also able to make and cast babbitt bearinga,
bronze and brass parts. Recantly, they were shown how to cast alloyed
aluminum. They now can produce an aluminum heme dome piston (high
tech) as well as Ni hard cast ironas for irrigation pumps.

This workshop is presently being trained for mass production of
expallaear parts sin.e the project requires a minimum of 30,000 cage
bars and 1,000 expeller worms annually. Historically the Burma
workshops can produce only 1-6 items at a time.
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APPENDIX X

SKIN PAN WORKSHOP
Statua as of February 1963

The Sein Pan workshop, located in near Mandalay, 18 a loose
fadaration of about fifty private anterprisa workshops oparating on
their own. Each has limited resources. Howavar, under the collectiva
umbraella of the cooperative society, many banefits may accrue.
Ultimately, the collective workshop may be viewed as competitiva toO
the individual shop.

At the praesent time, no cooperative facility exists at Sein Pan
except for a headquarters office. While aome new sites for a central
workshop have been suggested, none have been approved.

In view of the circumstances, the EOPD team recommended that a
tamporary facility be eatablished 1n the main office compound. It was
thought that this could faciiitate EOPD project training. Given the
limitations of the project, .t 18 1mpossible to provide hanas-on
training in all £i1£fty of the member workshops.

This plan was presented to Sein Pan in January 1987. It was
informally approved in November of 1987. At the time of
presentation, the team provided a sc’ematic drawing for a proposed
workshop area.

In November 1987, the team was asked to provide a plan of the
area, an architectural drawaing of the building’s foundry, office
space, machine shop, weld shop and storage areas.

A comprehensive layout was provided aven though such work 1is far
above the scope of the EOPD project. Again, tacit approval was given
to proceaed with this plan and a request was made for the team to
provide electracal drawings for the main electrical supply, specafy
the main transformer and predict maximum power requirements. Simul-
taneously, a needs assesament was made by the EOPD teanm.

Essentially, Sein Pan wants to incorporate natural and/or propanc
gas, heat treating, carburization and annealing furnaces, all to be
designed and specified by the EOPD teanm.

It was detexrmined that electrical furnaces &are required for these
purposes. A need also exists for an electrical coerces induction
furnace for the recycling and casting of a large volume of scrap
steel.
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The assesasment showed that Sein Pan will raequire physical testing
and laboratory equipment for maintenance of some luvel of quality
contrel, particularly in the area of cast staeael products.

Finally, the EOPD team 1a to saelect, specify and assist in the
procurement of all of the above as well as select, specify, and
aas1et in procurement of easaential machinery tools and supplies
nacessary for the founding, casting and machining of a wide variety
of products, aincluding expeller parts.

To date, all of the above services have been provided with the
axcaption of architectural and civil designs.
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APPENDIX J

MANDALAY ACTIVITY REPORT
(February 1987 - HSeptember 1988)
Derriak A. Burgess

FEBRUARY 1987

Arrived at post, Manaalay, from Rangoon, supervised renovation of
living quarters at #9 of 68 between 32 and 33 Street. Supervised
ranovation of office and laboratory premises allocated by the
Mandalay Division Syndicate Cooperativa at the Chan Mya Thazi 0il
M1ll. Directed the installation of laboratory furniturs and
aquipment, thua establishing the baae of operations for the upper
Burma section of the EOPD Project.

A mechanical survey of all the process@ing machinery and equip-
ment--guch as expellers, conveyors, elevators, edible o1l pumps,
filters, boiler, feed water pump and pipe work--was carriad out at
the Chan Mya Thazi Oil Mill. All this equipment was found to be in
various stages of disrepair. In the case of the expullsrs, these had
become dimensionally inefficient. The 0ld expsllers, 1.e., Krupp ana
Alpha, have locally repaired transmission gearing whaich 1s subjact to
frequent mechanical failure.

MARCH 1987

The production parameters were recorded over a pariod of time and
established as 36 to 40 bags containing 25 viss (900 1lbs.) of sead
processed per 8-hour shaift through the .two China expellers. Forty
bags of seed were procesased per 8-hour shift throuyn the old Alpna
and Krupp expellers. The residual o1l in the pressed cake was 1lU to
11%.

The economic profile of the mill operation was studied with U
Sein Hla, the 01i) Mill Manager and counterpart/Mandalay, to acetermine
1f profits from the operation would make the capital expenditures for
rehabilitation feasible. It was found that income was derived from a
processing charge of 30 kyat per 100 viss of seed processed for the
member townships of tha Cooperative. This is called "Toll Processinqg
Charges." The profit from this i1ncome was approximataely 3 kyat per
100 viss processed and the annual processing volume was approximately

60,000 viss of seed.

Additional laboratory equipment and cheaicals were obtained by U
Sein Hla from the Maymyo Milk Factory. These permitted the EOPD tasam
to begin analysis of seed ancd pressed cake samplies 1n order to
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determine the oil content of the samples and the productian
efficiency of the cooparative and private mills in the upper Burma
area.

Maatingsa and discuasions were hald with committee membera of the
Sein Pan Worksahop Cooperative with regard to any progress that they
had mada toward establishing a site for the proposea central worksashop
complex. It was found after a visSlt tO a proposed site that the
committee generally vwas dissatimsfied with the site because of a very
rough road access and the existence of a cemetery in the center of
1t. Another township had been approached for an alternative gsitae but
the committee expeacted 1t would take approximately 9 months for a
decision to be reached. In response, the EOPD team pruduced a
proposal and a sketch of a machine shop to house the machine toolas
that are to be provided through the EOPD project. The shop would be
located on the existing site of the Workshop Cooperative
headquartera. Tha committee agreed to pursue this concept and obtazin
the necesassry parmission to eract a building of the proposed
dimensions. '

An order was placed with the Cooperative Members Workshop to
supply various V-belts and flat-belt pulleys to began the first staqe
of rehabilitation to increase the production of edible 01l at the
Chan Mya Thazi 0il Mill.

New bearings were fitted to the old expeller arive shaft and feed
end bearings were fitted to the China expellers. New screw flight
sections were fitted to the down feeder. The spur and bevel gears
were inspected on the China expellers and found to be 1n excellent
condition after five years of operation.

Discussion with U Sein Hla on process changes took plachy and ware
approved. Visits were made to three private oil mills 1n Mandalay to
explore the possibility of renabilitating these mills.

1) DANA BALA - has 4 x 33" expellers.
2) AUNG MYAN MAR MYINT - this mill has six expellers but 13 not
operational due to fanily probleas; it periodically does toll

crushing for various townships.
3) THUKHA ADANA - it also has 4 x 33" expellars; 1t was not
interested in increased production but would like to obtain worm

gear boxes and thrust bearings.

The leboratory facilities were offered to these mills should they
wish to analyze their raw seed and press cake products. An economic
discussion took placa with these 0il mi1ll owners and it was
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determinad that keeping profitability to an acceptable level was
their main concern.

Visitoras to the Mandalay EOPD:

r. Dennis Weller, Project Ufficer

U Than Htaik, Project Director, Cottage Industries Dept.
Mr. Richard K. Perry, Team Leadear, EOPD

U Aung Win, Taemporery Counterpart

APRIL 1987

End of sesame processing. All expellers dismantled for repbuilding
of wear parts in preparation for groundnut processing.

Power transmission gear box removed from Alpna expeller and
examined. [t was approximately 50X worn. This gear box 13 of the worm
wheel and worm shaft design and cannot be repaired in Burma. Direct
replacement parts or a complete gear box are requirea via the EOPD
project. It is also identical to the gear box on the Enylish rKosedown
axpeller. It was later detarmined that these "Rosedown" axpellers are
actually copies made in India.

1 gave a lecture on the edible 01l project to cooperative
representacives from various townships at the Mandalay Training
College at the request of U Ye Myint, the College Diractor.

The MOC mi1ill survey team arrived from Kangoon. I explained the
processing operation to them and Jdirected their mechanacal economac

survaey.

Many mechanical breakdowns, such as selrzed bearings, were
axperienced this month which provided the opportunity to advise on
lubricating maintenance and protection from abrasive contamlinants.

The 12" diameter pulleys were received from one of the S5Sein Pan
workshops and fitted to the China expeller drive motors. This 1in-
creased the main shaft revolutions to 12 rpa from 8 rpm.

The #2 Krupp expeller was dismantled and the feed end bearing
housing was realigned. This malalignment had been Causing the main
shaft to fracture.

The processing method was modifiad on the China expellers.
Together with the main shaft increase in speed, this 1increased
production from 40 x 25 viss bags of seed to 105 x 25 viss bags in 8
houre.
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Visits to the private oil mills in Mandalay were made to discuss
possible process chandes and to make arrangaments for a demonstration
hv mvamlf and U Sein Hla.

I visited Rangoon EGPD for project and implementation plan
discussions.

Visitors to the Mandalay EOPD ware:
The MOC survey team.
MAY 1967

Carried out processing chanaes on an Alpha and two Krupp ex-
pellers which increased production from 40 bags per shift to 80 bags
oer 8-hour snift. Doina regular analyvsis of raw seed and expellaer
cake now. Residual oils in expeller cake from both systems are now
down to 7-8%.

Mandalayv orivate mill owners visited Chan Mva Thazi 0il ﬁxll and
laharatory. I discussed processing and analysis methods. They were
varv concaerned about increased profitability.

Visited Dana Bala 0il Mill. Observed processing method and took
aamnien for analvsis. Also at a later date demonstrated two-pass
processing for an 8-hour period. I provided mill owners with
nrofitabilitv analvsis and analvsis of products but no further
interest was shown.

Installed steam condensate recovery system in Chan Mya Thazi 011
Mill. This will increase efficiency of boiler and reduce consumptron
of fual.

Visited Sagaing Svndicate Cooverative 0il Mill. This is a recent
installation commissioned in January 1987 and has been processing
since October 1986. Measured production, method of operation and took
samples of raw seed and cake for an.lysis. Had discussions with the
Svndicate Chairman about the EOPD Projeact and our achievements at the
Chan Mya Thazi 0il Mill. He gave permission to order pulleys and
othear egquioment to imorove processing rate. His mill has three China

expellers.

Visited the Sein Pan Coopnerative Workshopn Chairman, U Chit Pe, to
order V-bel”Z pulleys for Sagaing 0O0il Mill. Delivery next month.

Discussed the cost of producinag groundnut with U Kyaw at Chan Mya
Thazi 0il Mill and discovered that it costs the farmer approximately
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6 kvats to oroduce 1 viss of arounanut. The government price to the
Townahip Cooperative iLs aporoximately 10 kyats per viss but the
nrivate mills have to pay 20 kvats and up. As the private sector
oroduces approximately 85X of the edible oil, this suggests the
reason for the ramlativelv hiah cost of edible 0il to the public. The
nrocessing of oilseed contributes approximately 25 pyas to the coast
af A viam of adible oil.

T vimited Rangoon EOPD for proitect discussions and also during
thias time the projact car arrived from Rangoon.

Vigitors to Mandalay EOPD wera:

Mr. Douqglas Pickett, ADO, USAID
Mr. Deannis Weller, Prolrect Officer, USAID

JUNE 1987

Dtr. Than Htaik paid a visit to Chan Mya Thazi 01l Mill and U Than
Aung attended meetinas to discuss oroagress made at the mill andg
arrange for a seminar for cooperative members from other townships to
recaivea an undate on rehabilitation an¢ process methods. '

Visited Dana Bala Private 0il Mill again to deliver aconomac
analynia of orocess demonstration carried out there. No reply or
comment was received.

Visited Sagaina Svndicate 0il Mill several times during the month
to instruct on production racording and make arrangements to fit
electric motor pullevs to China expellers. Returned to fat pulleys.

1.S5. Ambassador to Burma, Mr. Bernard Levin visited Chan Mya
Tha»i 011 Mill and saw expeller machines being examined for wear
aftaer finishinag the pressing of one township’s groundnut crop.

Also instructed on improved method of processing. Production
increased from 6000 viss per day to 8000 viss per day. The following
day achieved 13000 viss vper dav.

Visitaed Hla Auna and Brothers orivate mill and workshoo at 36
Street, Mandalay. Discussed prices for producing modified process
worm for Chan Mva Thazi 0il Mill and Sagaina Svndicate 0il Mill. Thais
workshop has hardfacing electrodes salvaged from World War II aays.
Had power failures almost avervday at oil mill and house.

I visited Rangoon on project businass as Deputy Team Leacder.
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Visitors to Mandalay EOPD were:

Mr. Bernard Levin, U.!. Ambassador to Burma
Dr. Than Htaik, I'totact Director, Cottage Industries
U Than Auna. Mandalav Division Syndicate Chairman

JULY 19687

Discusaed cracking and removing peanut akins with U Sein Hla.
This assists the heating processing before expellinag of oail.

Visitaed Sagaing Syndicate 0il Mill. Larger ateam headers and
condensate recovery gvstam installed as per recommendations. Thaair
interest is encouraging. Fitted modified pressing worms to expellers.
Township Svndicate members objected to changing processing method and
changed back to old way. The reason for changing was that oil yield
18 differant from laat vear’s croo.

Raceived four gallons of solvent from Rangoon MOC for laboratory
analvais of seed and exneller cake.

Modified pressing worms made at private workshop and -upofvinod
firrina to China exctellers.

Visited Maiktila Cooperative 0il Mill and Workshop, Naung U, near
Paacan, and Taung Tha Township Cooperative oil milis. Examined
nramiaes. axpellers. ancillary equipment, steam boilers, etc. Made
racommendations for repairs and maintenance of all equipment and
discussed opurvose of EOPD Proiect with Township committee members.
Report of visit was written and submitted. -

AUGUST 1987

Visited German neem tree seed project to look at packaqed batch
solvent plant with capacity of 30 kg per batch which should be
suitable for cur project. Details sent to EOPD Ranqgoon.

Major breakdown of one of the Krupp expellers. The main gear
tranamiasion has atripved teeth. Can only make repairs with mild
stesl. It is essential that the correct gear case be obtained adproad
or a redesigned trangmission if whole machine is to be rehabilitated.
Gear parts are being repaired at a private mill which specializes 1in
gear repairs.

Seed grinder being disassembled and overhauled. Screw conveyors
being wanufactured by oil mill labor for China expeller feead.
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Visited EOPD Rangoon on busineass.

Observed leaking tubes in steam boiler ana attamptad to expand
and seal. These will have to be replaced in Decamber when it is
inspected by government inspectors and pressure tested. China
expeller cage harms ware checked and replaced¢ to 0.040" at fewust,
rasulting in improved drainage of oil,

SEPTEMBRR 1987

A amall centrifugal blower was installed to the ateam boiier firwa
box to asgsaist in combustion of wet aawduat fuel. This 1m a constant
problem during the rainy season. Storage at the oil will ias covered
but not clcose to the supply source.

Bevelled gears failed on #1 Krupp machine. These are soft ateael
gears made in Burma vhich is a constant problem.

Elevatora on old sxpellers system to be fitted with new belt and
buckles.

Redesigned presaing worm and collar assembly for the China
expellers and c¢il 33" sxpeller. Teamporary shutdown of o0il mill due to
removal of 73, 35 and 25 kyat notes from circulation. Mhill has no
monay to pay fc. machinery costa. All workshops closed.

Seed grinders and acrew conveyors installed to test effect of
grinding groundnut bsfore heating and expelling. Tests show that air
removal of gkins 18 necessary to stop groundnut from fluffing up in
feed zone. Bettar faed of raw seed was achieved now that it can be
controlled from ground floor area.

Enquiries made about progress of improvement recommendations for
Meiktila and Naung U. Both milla are collecting materials and have
placed orders for pressing wormsand other machinery.

A record 8-hour production was achiaeved this month on the China
expellers of 160 x 25 viss bags. That represents 4 times the original
production rate.

Raw seed grinder motor failed because of lack of motor overloaa
protection. (Project equipment still to come).

Visited Sagaing Syndicate Oil Mill to check on processing
methods. Found quite a bit of education needad yet. U Sein Hla
axplained the reasons for obtaining maximum heat in the raw saed
before expelling. We gave committee meabers the 0il content chart 1
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demignad to illustrate that o0il yield was related to the raw sead’'s
growing environmwent and weather as well as machanical extraction
efficiency. They were also wmade aware of the varying oil content of
raw seed that was revealed by laboratory analysis.

U Sein Hla viaited Meiktila 0Oil Mill and found work had commenced
on some of the steam boiler recommendations we hsad made. A vigit to
Maiktila Workshop revealed that the transfer of machine tools and
aquipment to their naw premises had not taken place yet.

Visited Rangoon EOPD on business. Commenced R & R laeave.
OCTOBER 1987

Returned from R & R leave and attended business meeting 1in
Rangoon.

Chan Mya Thazi 0il Mill had operated satisfactorily for this
month. .

NOVENBER 1987

Fitted final mnodified pressing worms and collars tu Chaina
expellers which achieved progressive o0il extraction and bettaer
drainage of o01il.

Fitted new bearings to China expeller cooker drives and darive
shafts. New bearing also fitted to down feaeder flights shaft.

The laaking boiler tubes and wet saw dust fuel are a major
problem now. Production and residual o0il levels are suffering.

Increased main shaft speed on China expellers to 14 rpm but,
although tnrough-put of material increased, residual oil also in-
creasad. The expellers were returned to 12 rpm which [ now believe 1.s
the optimum speed for these machines.

It is becoming apparent that shift supervision 1s a problem
during the late afternoon and night operation and I have discussed
this with the oil mill staff. It would appesr that 1t is a problem ot
pay scale and education, whicn are not under local control. Incentive
of any description is nonexistent.

The feed worm to the China expellers and to the Alpha expeller
was changed from a double flight configuration to a single flignt
design. This produced a bigger discharge of oil at the fead end of
the barrel bar cage.
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The Chan Mya Thazi Oil Mill was closed down for boiler repairs
and renovation.

Traveled to Rangoon EOPD for project discusesions.
Yisitor to Mandalay EOP) waa U Tin Win, Project Manager.
DRECEMBER 1987

"he Chan Mya Thazi Oil Mill remained shut down for the month to
remove and replace /4 number Z2.5" diameter boiler tubea which were #5
gauge i1natead of #12 gauge. This will reduce the heat transfer af-
ficiency. The governaent warenousae Only has 2.5" « #5 gauge. These
tubes haa beaean stored touching each other and wera badly corroded. A
private company did the re-tubaing and was very good. The qualiity of
work was excellent. The tubes were removed by hammer and chisel and
cut with arc waelders. Tne tube aends were annealed in a coke fire and
immersed in calcium oxide fitted and rolled. No education was re-
quired.

All expellers were disassembled and examined for wear and other
problems and repuilt parts were installed. All elevator Doots and
sumps were cleansed out and rotten woodwork replaced. Elevator belts
were examined and replaced where necessary. Discharge chutea and

‘ elevator drum heads vere replaced. The raw seed feed conveyors were
fitted with a local nanger bearing. 0ld wooden feed hoppars were
raplaced with brick and concrete structures. Broken floor areas were
relaid with concrete and steps repuilt. The boiler fire box was
completely rebuilt to prevent air inqgraess and to improve efficiency.
Three overhauled expeliers were scraped, cleaned and paaintad. All
internal and external walls of the processing area were painted. All
electric motors were disassembled, bearings checkad and replaced
where necessary and the stator windings re-insulated. All the in-
ground o1l storage tanks were removed and cleaned. A very thorough
overhaul of the oil mi1ll was carriaed out.

I designed a steam condensate trap and had it made at a praivate
vworkshop and was able to get the stainless steel components made by
another proj)ect in the area. This was installed and proved
successful.

Preparation of an alternative alkali solution to sodium hyaroxide
was made and free fatty acid tests were carried out on production,
stored and purchased edible o1l samples and then recorded. Sodium
nydroxiade was requested from rKangoon EUPD.
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Gearing and hearing specifications were obtained at Mandalay and
MaiLktila and sent to kangoon EukD.

Praparation of premisaes for tha MHUOC-promouted seminar was made buf
the seminars wera not held.

Viaitor to the Marnialay EOUPD was Major Ba Htwe of rhe Ranagoon
CID.

JANUARY 1968

Dasignaed 01l storage drum washaer to bé built at Chan Mya Thaz.
01l Mill's premises from bpbrick and cement randering. Aliso ediblae oil
steam heater to dry and sterilize o01l]l before storage.

Mr. R. Parry and Mr. D. Zalmaki visited Manaalay tc view
rehabilaitation at Chan Mya Thazai 01l Mill and Meiktila Township
Cooperative Mill, a praivate workshop and Sein Pan Cooperative
Workshop. Conasulting metallurgiat Dr. P. Wieser visited Mandalay to
see Sein Pan workshop methodas of casting iron and tempuring of steel
and processing of edible ollseed.

Project team members participated in the metallurgical saminar at
iktila Cooperative Workshop led by Dr. P. Wieser. Also present vere
ambers of the Sein Pan, Mandalay, Naung Yoe, Yenanyaung, Pagan ana

Meiktila Cooperative Worxshops. The casting of cast iron alloy,
carburizing and heat treatment were discussed and demonatrated.

FEBRUARY-MARCH 1988
Several test pressing worms were installed in the China machines.
One type was made from gray cast iron. Jt was not heat-treated or
stress relieved. This pert failed after four hours of operation.
Another pressing worm that was tested was made of "chilled cast
iron". It was installed in the most severe vearing location.
Examined the test part on March 3] ana there was no sign of wear.

Assisted D. Zaleski 1n the Prome o0il mill renovation for the
balance of the aonttk.

APRIL 1988

Travelead to Mektila to visit the oil mill. The boiler renovation
was completed. The manager stated that the boiler tests indicatea a
30-40% reduction in costs. This is important in that the boiler uses
wood whicn 1s the only available fuel in this area and the wood
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reprasants a major cost 1Ltem., We invited the manager to make a
presantation to the 03]l mill seminar at tha eand of the montn.

MAY 1988
Assiated Zaleski 1n the o1l mill at Prome, Travel restrictead due
tOo riote.
JUNE 1988

Traveled with the evaluation team throudgh theair tour. Met with
the taam 1n Kanqgoon.

JULY~AUGUST 1968

In the absence of R. Perry who w&s in Germs.y with the
observation touvr, I was the dusiqgnated team leader 1n Kangoon.
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APPENDIX K
Types of Evxpeliers Currently in Lse in Burme

1. KRUPP: This type of axpeller ra predosinant in Burma. [t 1a
typically powered by 15 to Z0 horsepovar aud has an expeller cage
that 18 41" Jong. The shaft 1a stapped and the diameter varies from
7.5" at the feading section down to 6", than back to 7" at tha
dischsrge eand. This arrangeament 18 complex and reguires many
differaent parts. The expellwsra n Burma ware built between 1939 and
1954. Capacity i1s 500-800 1lbs./nour.

2. HEB: Also common 1in Burma. [t 1s saimirlar to the Krupp preag
excapt that the tranrmlssiona have different bearings and gears. Thig
company no longer exists. [t was located in East uverlain. This machina
comes in two different gi1zaes in Burma. Capacity 1e 200-800 lbs./hour.
Most of these aexpellers were puilt cetwaen 1953 and 1958.

3. SKODA: Made in Czechoslovakia, there are two sizes  in Burma. The
gear cases employ a planetary reduction system using worm gears. The
capacity varies depending upon siie and horsepover applied.

4. ALPHA: This is a copy of a 1939 version of the Rosadowns
expeller 4nd 1s made 1n India. It has a caparity of 40U0-600
lba./hour.

S. ROSEDOWIS: Prcduced in England, there are two types found in
Burma. One (s a new design built in 1984 with a 44" ono, 6" diametar
ghaft. It 18 equipped with a 50 horsepower motor an rnayy a capacaity
of up to 25 MT/day. In a single pass it can producs ciliseed cake with
3-5% 0oil. The other 18 a small capacity unit similiar to the Alpha.

6. CHINA: There are two sizes in Burma and the design 1s copied
from the Krupp.

7. BURMA: This was designed and built by several workshops bpriov
to 1962.

o ANDKRSOMN: This was made in the U.S. prior to World War I[I.
There are zeveral versions, all siuilar to each other. This expeller
18 often called tha Numbar One. It was built in 1910,
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APPENDIX L

Expaller Woim Drive Shaft Arrangements

The expeller worm drive shaft holds a number of parts including
the pressing worms and the taperad collars placed betwaan the worms
on tha shaft (see Engineering Drawings).

A worm 18 a circular seyment about 6" to 7" ., outside diamatar.
The worm hub 18 hollow and slides onto & s0lid steel drive shart that
8 about 3.5" i1n diameter and about 6’ to 7’ long. This shaft 1a the
main expellar praessing shaft and 1t is directly connected to the main
axpeller transmission wnich rotates 1t at about 12 rpm. The worm hubs
are positioned on the shatft 80 as tO axert continuous pressure on the
sead. Around the hub i1s flighting, shaped like a convayor to guide
the smseds through the expaeller and maintain the prassure requirad to
press tne olilseed, tnus removing the oil.

The worms are separated by tapered collars. Typically there are 7
worme and 5 collars in the standard expeller shaft arrandqement that
the EOPD team developed. However, there can be other configurations
of worms and collars, each nesigned tv meet particular condi:tions
that can be present when pressing oilseed. It is these parts that
wear anda nased replacement.

Bacause there were rio materials or machines to make steel parts
and pecause there was no hardfacingy equipment or hardfacing rod ain
Burma when the team arrrived, a crash program was bequn i1n early 1987
to determine the most appropriate methods dnd materials for making
the parts. The team proceeded to design the most appropriate shaft
arrangments for use vith available materials. Designs were made by
the team for new jJndividual parts thought to be the most suitable
for Burmese use znd reproduction. These parts were then configured
into several expeller shaft arrangemnents. These designs and the
arrangements were testead and modified at the Chan Mya Thazi O0il Mill
in Mandalay. The most successful of these designs and shatt
configuraitons were selected for later use in other expellers.

Since there are at least nine different kinds of expellers in the
project, several expelller types wera modified toc accept the new
shatt arrangment as a step towards standardizaiton. This shatt was
testaed on the coaputer to determine the comparative pressing
characteristics. The results indicated that this new shaft would
produce maximum 0il extraction and meet the designed capaci-y neads.
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APPINDIX M

Edible Oilaeed Processing and Cistrubtion Folliow-On Projeot
A Propcsal

The follow-on project to the Edible Oilseed Processing ana
Distrubution program will reinforce the tazhnical «fforts of tne EOPD
technical assistance team up to the time of their evacuation in
Septambaer 1988. The new project will consolidata all resources, both
human and material, used under the original project. As such, the
project effort becomas onae of:

-- training in the raehabilitation of 0il mills anda the
modernization of worksnhops;

-=- continuing the rehabilitation and modernization effort for a
tarqet group of mills and workahops through the training
procass;

-~ reinforcing the practices, begun in the original project, of
using locally available materials as much as possible to bring
about rehubilitation and modernization in a manner appropriate
to the Burmese context; ‘

-~ amporting for the rehabilitation and modernization program only
those materisls that are essential to the effort and cannot be

‘ supplied locally.

Under this plan, the original project is continued and
reinforced. The new project will continue training sessions anad tha
follow-up activities 1n the mills and workshops.

A number of considerations must be taken into accsunt. Ona 1a
the aadvantage of having the main project activities take place 1n a
more geographically restricted ireti. To this end it is proposed that
the project team be moved to Mandalay ar.! that the core set ot
project activities take place tnere. The original project mills and
workshops are more easily accessible from this location and the bulk
of the production and processing of oilseed takes place in thas
area. In the original project, pernmission for travel in the field was
more easily obtained in Mandalay and one of the mcst succassful
working relationships was with the Mandalay Syndicate. Projact
activities, to be expanded upon below, will consist of:

-~ training activityv at the Chan Mva Thazi o0il mill and the Sein
Pan workshop over a period of two of the three years of the
proiect:

-- completion, as vart of the training program, of the
rehabilitation of the eleven resaining oil mills in the
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oriqginal EOPD oproject and modaernization of a new set of
workshops, the number and location to be detarmined through a
pre-nroijact assessment; the process will include installation of
the machine tools already ordered and in Burma from the original
proiact:

-« follow~un., over a period of two vears, on how the trainees are
putting thelir training to use and receiving support in their
homa mills and workshoos: this will, of course, be more
gaoudraphically digspersed since any mill or workshop in Burma
will be able to send its workers for training at the EOPD
rantralized facilities; follow-up will run concurrent with
rraining efforts for those mills and workshops participarting ii
the training proqaram;

-- administration of the loan fund set up for mills and workshops
for the purpose of borrowing money to purchase commodities
nacessarvy to their rehabilitation; this will be administered by
the EOPD team at its central location in Mandalay, and will be
available .for two and a half vears of the project.

Annthar consideration is that project goals should continue in
rthe aame vein as for the original EOPD project. The rehabilitation of
mills will be completed and more workshops will be modernized. The
four workshops in the original project will continue to improve on
their technical capacity to addrass the supply and repair needs of
the mills. The Ministrv of Cooveratives will be a part of thia
continuing upqrading activity through participation in the training
proaram. The mechanism for uparading would, however, switch from EOPD
team members working primarily in the mills and workshops to their
putting their efforts into training activities at the central
training facility’s mill and workshop located in the Mandalay region
and 1nto working with traininad session participants on the upgrading
of project mills and workshops as part of the training effort.

A new feature would be introduced by the addition of teanm
follow-up visits to mills and workshops that have sent staff for
rrainina at the central traininag site. Furthermore, MOC staff and the
training cohorts would be included in some of the follow-up visits by
the proiect staff, both as observers of proqress and problems in the
participating mills and workshops and as recipients of EOPD teanm
follow-up support. in Rangoon, for new work on behalf of the edible
0il industry that MOC trainees are undertaking in the Ministry.
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Format of EOPD Proteot Follow-Omn
Trainina Loocation

The oriainal oroiact found that the Mandalay Svndicate was one
of the few that made monev. Hince it was such a successful
anterorise, it was felt that the syndicate would make a good partner
in furtherina the qoals of the follow-on project. In the follow-on,
the avndicate would orovide, in the first six months of the project,
the necessary training facilities at the Chan Mya Thazi mill througn
tha completion of mill rehabilitation and the building of any
~lassroom facilities the project team deemed necesaary. The syndicate
would orovide both labor and materials for these activities.

The Sein Pan workshop was ir the process of being built during
the oriaginal proilect. As described, in the main report, Sein Pan 1s a
collective of approximately 50 anterprises without any central
facilitvy where EOPD proiject training could take place. The team for
the original project did some work in determining the training newds
at Seain Pan and in desianinag an appropriate workshop. The follow-on
technical assistance team will determine the appropriatenass for the
trainirg orocram of that agssessment and desian.

For both the mill and the workshop to be used in the follow-on
traininag. an inventory will have to be made of the commodities
already in Burma from the original project. Any necded commodities
that are missing will have to be imported in time for the start of
the follow-on project.

Training 8taff and Participants

Training staff will be the thres ECPD team members. One mechanic
will be needad for the mill and one for the workshop. Both will have
experience in trainina. The tsam leader can be a professional in any
ona of a number of fields: technical project management, small
business development and management, aqricultural economics. The teanm
leader must have a strong technical background and must be familiar
with oil mill sauipment and o0il mill operation. The team leader
should alsoc have a backaround in training, be a good organizer and
teacher, and be able to conceptualize and follow through on the
training follow-up atrateqy to be put in place.

Particioants in the trainina sessions can be .y staff member of
any oil mill and any workshop serving the oil mills. Each session
coulad also have varticioantas from the Cottage Industries Department
(CID) and the Cooperative Department (CD) of the Ministry of
Cooperativaes (MOC). It is crucial that those participants be people
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tnvnlvad in nnlicv and adovernance for the edible oil industry and
rnat it be made clear to them how their participation in a training
amaminn will impsa~*t on the industrv and contribute to 1ts improvement
and successful operation. Participation by MOC staff should come
@2arly 1n the nroiect training sessionas.

It ia auqaestad that the firat training seasion be atructured as
follows:

for milla: 4 trainees from the Mandalay Syndicate
L trainee from the CID
1 trainee from the CD

for workshopas: 4 traineass from Sein Pan
l trainee from the CID
Il trainee from the CD

Subsaquent sessions would include staff from other mills and
workshops and would be bigger, perhaps up to 10 participants but no
more tharn 12. Determining the actual mechanism for choosing
participants would be the responsibility of the MOC. The MOC would
be responsible for the selection process.

Training 8chedule and Content

Training sessions should be four weeks long. Appropriate
curricula would be determined at the time the project starts but some
suggestions are made here. Each session could provide some lectures
to include topics such as presentation of the profile of the edible
o1l industry, explanation of the EOPD project, and general
presantations about the operation and maintenance of a typicai oil
mill and the roles of the workshop in that effort. There would be a
great deal of hands-on experience at Sein Pan and Chan Mya Thazai,
plus the upgrading work at a project target oil mill and workshop.
This last portion of the curriculum would last for tvo of the four
training weeks. Only one set of tools and machines would be needaed in
the two central training facilities. -The nature of the workplace 1s
such that there is plenty of opportunity for all studen<.s to be
working at some task at the same time.

At oil mills, training would entail all aspects of oil mill
operation such as set-up, operation and repair/clean-up of
machinery, sanitation practices, and preparation of seed for
pressing. The importance and use of the oil analysis laboratory would
be included in the training program. At the workshop, training
participants would learn what they need to know in order to provide
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the services neadad by the 0il milla in the area of parts manufacture
and repair.

The proposed training schaedula would look like thise:

project monthe 7-12: one session, toval 12
thraee szessions, total 60
project months 13-18: four sessions, total 80
project months 19-24:1 three sessions, total 60
projesct months /Z5-30: two sessions, total 40

Calculations are based on ten students/sesaion in both tha mill
and the workshop, except for the first sessaion where there are only
81x students/session. This i1s an approximation and the actual numbers
will vary.

Loan Fund

A maj)or problem in the original project was the lack of a loan
mechanism available to the mills and workshops for purchasing the
materials needed for the upgrading work being promotea by the EOPD
project. This interfered with project progress because without
materials and tools, rehabilitation could not proceed. Mills and
workshops, while they could identify with the positive results
offered by project activities, had little incentive to go forward
with rehabilitation efforts because of the lacikk of a mechanisam for
borrowing funds to finance upgrading.

It is felt that the availability of such a loan fund in this
project follow-on can be used as a mechanism to raise consciousness
and enthusiasm amonq owners about the importanca of rehabilitation
and encourage them to send staff for training. Tha major achievements
of the original EOPD project are there to usa to sell the follow-on
project: the superiority of machine parts that last and the value of
using processing techniques that result in a superior product. When
the availability of a loan fund is added to these, it :s anticipated
that the mill owners will be eager to participate in the training
program. If a loan fund facilitates the purchase of matsrials and the
staff can come back to a worksitae that ~an be upqraded, sending then
for training in the first place is nore attractive. Having a pool of
eager participantg for training would, in itself, greatly further the
goals of the pronject.

The loan fund could be financed through import of food
commoditiss under PL480. Such commodities would be sold on the local
market and the local currency generated would become the loan fund.
The particular mechanism for borrowing would be designed by ACDI and
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AID/Rangoon, Market interesf rataes wouid be charged. Loan rapayments
would go back into the fund to be drawn upon by other borrowaers. The
fund would be administered by the EOPD team from its location in
Mandalay.

The nize of the fund despends on several factors. A sum batween
500,000 and #1,000,000 would cover aefforts for the elaven mills
remaining to be rehabilitated through the repair of expollers and
their assocliated equipment. For the four workshops already upgraded,
92,000,000 in commodities was spant. Funds needaead for workshopa would
depand on the number targetad for the follov-on and the dagraee of
upgrading to be undertaken. It is suggested that the sane range of
funds bo allotted for the workashops. This would bring the total loan
fund to betwean one and two million dollars.

Commodities

Certain commodities would need to be imported for this follow-on
project, including:

l. Bearings and gears: The original project devised a short-taerm
solution to the problem of worn bearings and gears found in the geat
majority of expellers in the project. The long-term solution 1a& to
import these parts which have to be made of materials, and by
machines, not currently available in Burma. It is estimated that
between $300,000 and 8400,000 worth of parts will have to be importea
from Germany for the expellers in the mills that were in the original
project. These parts are needad to rebuild the expeller
transmissions.

2. Steel: About 40,000 lbs. of steel are needed yearly to make
40,000 cage bara for the expellers in the fifteen mills 1n the
original project. Imported steel couts about 8.70 per pound,
including shipping costs, for a total of 828,000 a .year. Some of the
steel for the cage bars can continue to be provided locally through
the reprocessing of scrap from World War Il steel truck springs.

3. Project Vehicles: Approximately $60,000 should be budgeted
(includes freight costs, insurance, duty) for two Broncos, or their
equivalent, and one 6-vxheel truck for the use of the EOPD team. At
project end these vehicles would be turned over to tha MOC.

4. Hand Tools and Bench-Type Machine Centers: These will be used by
the team in its training activities.

S. Materials for Setting Up the Treaining Program: Caertain items will
be needad to complete the Sein Pan workshep and the Chan Mya Thaza

72



Burma Fdiblae 03) Processing and Distribution Frojact
End of Project Raeport

oil mill mo that they can be umed for ctraining. Uther materials will
be nesded, at the training site, during the training period, Tna
combined coet of these items snd those in number four, above, would
be between $120,000 and $150,000.

6. S8hort-Term Consultante: [f saix person-months are usad, it 1a
anticipated that the coats will be 850,000.

7. Training Materiale: The cost of books, supplies, and visual aids
would be about 85,000,

8. Other Coamodities for Upgrading: These will be needed for the
mills and workshops that are targets for the follow-on projaect. The
cost will be dependent on the status of the commodities oraderad and
receivad in Burma for the original praej)eact and on the configuration
of the rehabilitation and modernization program of the follow-on EOPD
project. See discussior of loan fund, above.

The follow-on project would import significantly fewver _
commodities than the 4riginal project whose commodity budget amounted
to 84.3 wmillion. The follow-on would handle less than half that
amount,

Follow~Up Tours by thae Teohnical Teans

These tours, which begin in year two of the project, will occupy
an increaaingly greatar part of the team’s time as the project
continues. Individual teas members will travel to the mills anda
workshops where trainees have returned and are currently worxing.
Sore follow-up should be possible during the time a training group 1.s
doing its two-week upgrading work at a mill or workshop.

There are two goals for a follow-up tour:

-- To check that the returned trainee is correctly utilizing his
training skills and has support from management to use those new
skills; this would include not only verbal support, but also
material support in the foram of tools, equipment, and raw
materials, where appropriate; in effect, this would alao be a
check that upgrading efforts were taking place in the work
environment and an opportunity to provide additional
reinforcement of material taught during training;

-~ To assist mill and iork-nop management with the setting up and

operation of the loan fund mechanisa; the team leader wlll work
with management on assessing their loan requarementg, and in
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proceasing the paperwork and documentation neeadea to obtain a
loan.

During the original project, the team worked with approximataly
15 to 20 people in the targeted workshopa. Though many more worxad in
each workshop, this was the number directly ainvolved with the mills.
At the project target mille, the team worxed with about 7 to 1O
people at esach mill. Given thase figures, it is obvious that if
trajining is openad up to any maill and any workshop ain Burma, tnw
number of potential trainees 18 quite high. In order to reinforce and
consolidate the training that 18 given to the few who can be
accommodated in this program, 1t 18 cruclal that the follow-up tours
be well thought out and executaed. Ir thias way,., i1t 18 hoped that tnes
maximum benefit can accrue as a result of this rather modeet training
effort. With just the training group @eize calculated ahove, a trained
core group of 252 is produced. Considerable time and planning will be
required to follow up on these peocplae.

During this follow-up period, short-term consultants could be
employed in special training capacities. An example would ba a
seminar on the procedures for grading seed and how to develop an
appropriate price payment structure for raw seed.

Project fchedule

Months One-8ix

completion of rehabilitation of Chan Thazi oil mailld

complation of building and equipping workshop at 3Sein Fan

set up loan fund

market loan fund with mill managors

training curriculum and materials devaelopment;

selection of participants for sessions ono.throuuh four (months

7-121

o 0 & * » &

Project Nonths Seven to Twelve

* implement upgrading activities at one mill and one workshop

* hold four training sessions in each mill and worxsnop (totai of
72 trainees)

e jimplement loan fund

e select participanta for sessions five through eight (months 13-

18)
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Burma Edible 0il Proceasing and biatrinbution Frojeact
End of Projact Heport

Project Manthe Thirteen to Eighteen

implemsnt upgrading activities at one mill and one workshop

hold four training sessions in each mill and workshop (total 80
trainees)

continue loan fund

begin follow-up tours

gelact participants for sessionsa nine through aleaven (months 19-

24]

Project Montha Nineteen to Twenty-Four

implement upgrading activities at one mill and one workshop
hold three training sessions 1n each mill and workshop Ltotal 60
trainaees)

cont.inuation of loan fund

continuation of follow-up tours
select participants for the last sessions, numbers twelve and

thirteen (months 25-301

Project Months Twenty-Five to Thirty

»

implement upgrading activities at one ®mill and one workshop
conduct last two training sessions in each mi1ll ana workshop

(total 40 trainees])

continuation of loan fund; make plans to turn operation of tfund
over to appropriate SRUB unit

continuation of follow-up tours

Project Monthe Thirty-One to Thirty-8ix .

[}
L
[}

continuation and conclusion of follow-up tours
turn-over of loan Zfund to the SRUB
write project final report
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PROJECT GRANT AGREEMENT
BETWEEN

THE SOCIALIST REPUBLIC OF THE UNION OF BURMA
AND THE

UMITED STATES OF AMERICA

for the

BURMA EDIBLE GIL PROCESSING AND DISTRIBUTION PROJECT

(482-0006)

August 29, 1985
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A.1.0. Project No. 482-0006

Project Grant Aqreement

Dated August 29, 198§

Between
The Socialist Republic of the Unfon of Burma (“Grantee")

And
The United States of America, acting through the
Agency for International Development (“A.1.0.°).

Article 1: The Agreement

The purpose of this Agreement is to sat out the understandings of
the parties named above (“Parties®) with respect to the undertaking by
the Grantse of the Project described below, and with respect to thv
financing of the Project by the Parties. .

Article 2: The Project

SECTION 2.1 Definition of Project. The Project, which is
further dascribed in Annex 1, 13 a.d'am to assist the Grantee in
improving the efficiency and productivity of existing edidle ofl
expeller facilities in both the private and cooperative sectars; and
to strengthen the capabilities of the Ministry of Cooperatives and the
cooperative sector 1in the planning and delfvery of technical
services. The Grant shall {nclude, but not be limited to, provision
of training, technical assistance, procurements of steel and other raw
materials, spare parts, machinery and workshop equipment, as well as
laborstory equipment and I1{ibrary reference material. Annex 1,
attached, amplifies the above definition of the Project. Within the
limits of the above definition of the Project, elements of the
amplified description stated in Annex 1 may be changed by written
agreement of the authorized representatives of the Parties named in
Section 8.2, without formal amendment of this Agreement.

SECTION 2.2 incremental Nature of Project

(a) A.1.D.'s contribution to the Project will be provided in
increments, tha inftial one being made available in accordance w'th
Section 3.1 of this Agreement. Subsequent {ncrements up to a project
total of $9,350,000 will be subject to availability of funds to A.I.D.
for this purpose, and to the mutual agreement of the Parties, at the
time of a subsequant increment, to proceed.

(b) wWithin the overall Project Assistance Completion Date statad
in this Agreemsnt, A.l1.D., based upon consultation with the Grantes,
may specify in Projcct Implementation Letters appropriate time periods
for the utilization of funds granted by A.1.0. under an fndividual
{ncrement of assistance.

C \%h



Article 4: CZandftions Precedent -5 Oisbursement

SECTICN 4.1 First Disbursement. Except as A.l1.D. may otherwise agree
fn writing, prior to any disbursement for the upgrading of oilseed mills and
related tachnical assistance or the issuance of any documentation puyrsuant
to which disbursement will be made, the Grantee shall furnish, in form and
substance satisfactory to A.I.0. a statement {dentifying the various
agencies and offices of the Grantee responsible for implementation of the
Project and designeting individuals 1in each such agency or office
respansible for coordinating Project components.

SECTION 4.2, Procurement of Laboruog? Egu1m‘nt. Except as A.l.D.
may otherwise agree Iin writing, prior t0 4any sbursement for the
procurement of laboratory equipment, and the bench-type solvent extraction
plant, or the fssuance of any documentation pursuant to which disbursement
will be made, The Grantee shall furnish to A.I.D., in form and substarce
satisfactory to A.1,D., evidence that the new laboratory facility of ¢he
Cottage Industries Department of the Ministry of Cooperatives is functional
(with opergting utilities and program safety equipment on 1ine); a listing
of staff that will be trained to use new equipment; and a listing of
Taboratory equipment and matarials to be used. T

SICTION 4.3 Notification. When A.1.D. has detarwined that the
conditions precedent specified in Section 4.1 and 4.2 have been met, 1t will
promptly notify the Grantee.

SICTION 4.4 Terwminal Dates for Conditions Precident. I[f all of the
conditions specified 1n Section 4.7 and 3.2 Rave not been met within 90 days
from the dats of this Agreement, or such later date as A.[.0. may agree
in writing, A.I.D., at its option, may terminate this Agreement Dy written
notice to the Grantee.

Article 5: Special Covenants

SECTION S5.1. Project Evaluation., The Parties agree to establish an
evaluation program as p u% of the Project. Except &s the Parties othérwise
agree in writing, the program will include, during the {mplesentation of the
Project and at one or more points therevafter:

(2) evaluation of progress toward attainment of the objectives of the
Project;

{b) 1identification and evaluation of problem aress or constraints
which may {nh{bit such attainment:

(c) assessmant of how such information may be used to help overcome
such problems; and

(d) evaluation, to the degree feasible, of the overall development
impact of the Project.
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requlations in force in 8urma), -ne motor vemcle should not aexceed 2200 c-
engine capacity and should be ‘mported within 12 months after the ‘first
arrival of the personnel concernea in 2urma;

(fv) The Grantee shal)l permit :he said persinnel and their
fgmilies to enter Burma free of charqe, and shall promptly issue residency
/1sas and all other appropriate entry, exit Jr work visas, permits and
fdentity documents necessary to enable such personnel and their families to
reside and carry out their duties in Burma until the Project {s completed;

(v) The Grantee will facilitate movement of project suppliies by
providing approoriate customs and wharfage facilities in the nort closest to

the project site and will be responsidble for expeditious transport of such
supplfes to the project site;

(vi) The Grantee shall assume all 1iability for and shall hold
such experts and their families harmless from all claims and l1iabflfties
resylting from performance of their assigned duties or residence in Burma,
except as caused by wilful misconduct or gross negligence;

(vif) The Grantee will arrange for the safety of the Project
personnel, project and personal equipment both at the project location, in
transit and on any other official or representational activity in Burma,

(vit1) The Grantse shall provide such personnel and their families
free medical care other than dental at Government hospitals;

(ix) The Grantee shall provide free furnished temporary lodging for
the said personnel when first arriving in Burma and when travelling away
from duty station. Residential accomodation at project site will be
provided to the personnel and their families and will de financed under the
Grant as described in Annex 1.

(x) The Grantee, however, will not be held iable for any injury or
death caused tc the personnel assigned to the Project by accidents arising
out of and in the course of thefr employment in. Burma. Such foreign
personne] are expected to be covered by insurance in connection with their
assignment in accordance with the laws of his country.

(g) Trainees: The Grantee shall require all Burmese Government
employees trained under the Project to serve in positions relevant to their
training for periods of time at lease equal to the length of their training,
under Burmese Government rules and regulations.

Article 6: Procurement Source

SECTION 6.1. Forei Exchange Costs. Disbursements pursuant 10
Section 7.1 will be “used exclusivoiy To finance the costs of goods and
services required for the Project having, with respect to goods, th:;f
source and origin, and with respect to services their natiomality, in the

United States (Code 000 of the A.I.D. Geographic Code Book as in effect a:
the time order are placed or contracts entered into for such goods an

( YX}



{3) The local currency needed far such 3isdursements may be obtained
dy acquisition by 4,1.0. with U.S. dollars Dy purchase, or from local
currency already owned 5y the U.S. Government. The U.S. dollar equivalent
of the local currency made available hereunder will be the amount of U,S.
101lars required by A,[.D, to obtain the local currency.

SECTION 7.3, Qther Forms of Oisbursement. Ofsbursements of the Grant
may also be made tArougn such other means as the Parties may agree to in
Wit1ngo

Article 3: Miscellaneous

SECTION 8,1. Communizations. Any notice, request, document or other
communication submitfed Oy either Party to the other under tyis Agreement
will be in writing or by telegram or cable, and will be deemed duly given or
sent when delivered to such Party at the following address:

To the Grantee:
Ofrector General
Cottage Industries Oepartment
. Ministry of Cooperatives
Rangoon

To A.1.0.:
A.1.D. Representative
Embassy of the United States of America
Rangoon.

A1l such communications will be in English, unless the Parties
otherwise agree in writing. Other addresses may be substituted for the
above upon the giving of notice. The Grantee, in addition, will provide
USAiD/Rangoon with a copy of each communication sent to A.[.D.

SECTION 8.2. Representatives. For all purposes relevant to this
Agreement, the Grantee will De represented by the individual holding or
acting in the 0ffice of the Oirector General, Cottage [ndustries Department
and A.1.0. will be represented by the indfvidual holding or acting in the
Office of A.1.D. Representative, U.S. Embassy, Rangoon, each of whom, Dy
written notice, may designate additional representatives for all purposes
other than exercising the power under Section 2.1 to revise elements of the
amplified description of the project in Annex 1. The names of the
representatives of the Grantee, with specimen signatures, will be provided
to A.1.0., which may accept as duly authorized any instrument signed by such
representatives in implementation of this Agreement, until receipt of
written notice of revocation of their authority.

SECTION 8.3. Standard Provisions Annex. A “Project Grant Standard
Provisions Annex"” (Annex 2] 18 attacned to and forms part of this Agreement.



A.1.0. Project No. 482-0006
Project Grant Agreement
Annex 1: Amplified Description

Burma Edible 011 Processing and Distribution Project
A. SUMMARY PROJECT QESCRIPTION

The Burma Edible 011 Processing and Distribution Project is designed
to upgrade and expand edidle oil processing in Burma and support the
activities planned under the Maize and Oflseeds Production Project
(482-0005) over a five year period by focusing on: (a) increasing the
capabilities of the Ministry of Cooperatives (MOC) ta plan, implement,
monitor and evaluate projects, (b) instituting greater management/
production measures {in the Industrial Producers' Cooperatives, (c)
upgrading the efficiency of edible 011 processing in both the private and
cooperative sectors, and (d) JImproving the quality of edidle oi}
produced, and (e) improving edible o1l distribution.

The project purpose will be accomplished {n two ways. The first {s by
providing technical assistance and training to increase the capadility of
indigenous organizations to plan, implemant and evaluate programs %0
{mprove production, quality and distribution of edible oil. The project
will finance longeterm training for 5 MSc's and § one-year training
participants in the U.S. An additional 20 participants will receive
short-term specialty training in the U.S. and 46 participants will bde
sent on observation tours to other countries in the' Asfa’ region,
Technical essistance will be provided for 120 months long-tarm and 36
months short-term. The second mathod of accomplishing the project
purpose will be by providing raw materials, equipment and commodities
required %0 reproduce components for the rehabilitation of oilseed mills.
The total 1ife of project budget is estimatad at $14.094 million of which
AID will provide 66 percent ($9.35 million) and the Government of Curma
will provide 34 percent ($4.744 millfon in kyat equivalent) subject %o
the avatlabtlity of funds to esch of the Partias. :

The project {s designed to be implemented over six years.
8. QETAILED PROJECT DESCRIPTION

1. ijoct Goal: The goal of the Burma Edidle 011 Processing and
Ofstribution Pro is to attain self-sufficiency in edidle ofl
production by increasing the quality and quantity of edidle ofl produced
and distribyted in Burma.

2, Project Purpose: The purpose of the project will be to upgrade
and expand existing ofl mills and incresse the capability of {ndigenous

organizations to undertake programs to improve edible ofl processing and
d;gtﬂbution. Specifically the project will focus on: a) {ncreasing
the capabilities of the MNinistry of Cooperatives (MOC) ta plas,
{mplewent, monitor and evaluate projects. (b) instituting greatar

At}
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Four of these w~orxshops will carry out the rehadilitution,
manytaczure or repair of sCrew~press mill components under the projaect.
These four are located in the same areas as the 15 oilseed mill sample
selected for analysis. The only workshop that will not participate in
the project will be the [naustrial Producers' Cooperative in Rangoon,

4., Project Qutouts and End of Project Status:

a. Upgraded Planning Division (PD) of the MOC. Under the
Cooperative Department of the Ministry of cooperatives, cthe Planning
Oivision {s responsible for research, data collection and analysis,
economic planning, coordination of donor {nputs, and major project
preparation. The Planning Division is now staffed with 33 peoole (85%
hold B.Sc. degrees), but this number {s expected to significantly
increase over the next two or three years. An intarnal appraisal of the
Planning Oivision concluded that it has skill deficiencies in certain
areas of 1ts responsibility.

The Planning Divisfon's skills in dats collection, storage, retention
and analysis will be greatly enhanced under the project; so will its
project preparation, appraisal, monitering, and evaluation. By the end
of the project, the Planning Ofvision should be more fully staffed with
ski11ful professionals supported by appropriate equipment and tools to
carry out their responsibilities.

b. Upgraded Cottage Industries Department (CID) of the
MOC. The Cottage [ndustries Uepar Y pogsitions and a
pending reorganization would further increase staff levels. The
divisions of the Cottage Industries Oepartment that will receive
assistance under the project are the Innovation, the Technical Servicas,
and the Trafning and Education Divisions.

The Innovation Division is responsible for quality control of the
cooperatives' edible oil and for the development .of new and the
adaptation of existing technologies (such as the development of weaning
foods) for cooperative products. [t is staffed by chemists, physicists,
botanists and engineers. 1t also maintains a quality zontrol laboratory.

The Technical Service Ofvision {s responsible for such things as
physical plant design, assistance with technical probleas, upgrading of
existing plants, and the construction of new plants. These two divisions
channel their services to local evel plants and entities through the
Training and Educatfon Division, which has branches all over the country.

The Training and Education Division maintains a technical library for
C10, and provides training in edible of1 technology to cooperatives
through seminars, symposia, {necountry programs, and practical problem
solving at site facilities.

The capabilities of the Cottage [ndustries Department will De greatly
enhanced under the project, which will enable it and its divisions to

Al-3
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Preposad Training fir Miaigery 0f Cooperdtives

Type Entity No. of Person/ Skill arwas

Persons months
Short AU 19 10 Uata collection, analysis, computer
term programming, marketing project design,

macro and sectar planning

Short CiD 10 30 Solvent operations, instrumentation,
term metallurgy, nutrition, quality control
Long PO ) 24 Financial analysis and macro-economic
tarm planning
Long cio 10 168 Chemistry, matallurgy, qualfity control,
term nutrition, packaging, solvent extraction
Obser- 'OC Coop 35 45 011 extraction, oil expelling, refining,
;ation bottling, distridution
ours :

(2) Technical Assistance. Technical Assistance (TA) will
be provided through the MUC to 1ts subcrdinate entities and to
workshops and screw-press mills, both cooperative and private.
The TA will congist of two distinct parts: long-term and
short-term. Long-term technical assistance advisors will De
stationed in Burma and will work with the involved entities on a
daily basis. The efforts and expertise of these resident
advisors will be augmented by short-term experts who will visit
Burma for short durations. .

Long-term TA will consist of 10 person-years to be provided
through the Cottage Industries Oepartment during the 1ife of the
project. The TA team will consist of three persons, a team
leader and two other experts. The team Teader will be an
expert in ofl extraction and refining and will oversee the
overall TA ¢ffort for the four years (48 months) of the project
implementation. The team leader will work with other members of
the team and with project entitias in defining and arranging for
sho=t-term TA and training requirewents. The other two experts
will be qualified master mechanics who will work with the
Workshops and screw=-press mills in manufacturing mill parts and
in rehadbilitating, maintaining, and operating these mills. A
total of 72 persan-months of services will be required from the
$:st¢r mechanics, or a3 total or 120 person-months of long-term
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D. Host Countrv inouts, ~he ornject 1nouts %3 de provideq
*hrougn funding by tne gJurmese covernment are summarized below:

(1) Port hanaling casts and inland freight for all
imported {tems under the projecct.

(2) Land and buildings for production and processing

activities, office space, a limited numher of vehiclas, and
in=country travel.

(3) Salaries for trainees and replacements, supervisors
and support staff, language training and other local costs,
financial and 1in-kind including loan. administration costs
associated with the project.

(4) Utilities, support staff, office space, vehicles and
drivers, office equipment and suppliers, and in-country travel
for the tachnical assistance team.

(§) Local expenditures for laboratory and 1ibrary supplies
and facilities, including administrative and operating costs of
the facilities. , '

(6) Operation and maintenance costs by four Workshops and
60 of! mills for fabrication, rehadbilitation, and annual
rebuilding and maintenance of expeller parts.

6. Interaction of Project Entities. AID grant funds will
be used to procure the sarvices and commo es listed. The bvurmese

Government, in turn, will grant the value of the services portion of AID
inputs (technfcal assistance and training) to the Cooperative Workshops
and the mills. The Government will also grant the value of all
commodities, training and technical assistance to the MOC or its
subdivisions. The rest of the commodities will be made availadble to the
four Cooperative Workshops and the mills on a loan basis, and will
fnclude C.I.F. Rangoon prices of all comsodfties plus any import duties
and taxes. The tarms of the foreign exchange portion of the loan will De
similar to the terms and conditions which are applicadble to the projects
implemented by the Cooperatives under bilaterc] grant assistance. The
Toans to the Workshops and mills will be administered dy the MOC project
management team through the Myanma Economic Bank. 0Oebt service payments
by the Workshops and mills will be made to that bank.

The Workshops will utilize their newly acquired and original
equipment and materials to manufacture screwemill parts and components
and will assist the mills in major rehadilitation efforts. The Workshops
will provide their services to all participating mills., The avatianility
of workshop services to all mills will be a condition of their
participation in the project. Charges made to mills will be the same.

Al-7



TLLUSTRATIVE LIFE JF PROJECT 3UDGET

(J.5.% GU)
Source A:D HOST CQUNTRY TOTAL
¥4 T ¥R N I

Technical Assistance 1,906 3co a= 161 2,447
Training 861 .- -- 133 794
Equipment and Commodities:’

for Worksiops and Mills 3,360 .- ~e 200 3,560

for Ministry of Cooperatives 865 .- .- o 365
Operations and Maintenance - - -e 4,199 4,199
Contractor Support Costs “e 200 .- 30 230
Evaluation 250 e o 21 2N
[nflation 478 e e - 478
Contingency 1,050 - .- e 1,050
TOTAL 8,850 £00 .w 4,744 14,094
1 includes installation, 'minumnco and service charges

FX = Foreign Sxchange .~ LC = Local Currency (Kyat)

Expendi tures Expendi tures

0. ADMINISTRATIVE ARRANGEMENTS ANO TECHNICAL ASSISTANCE TEAM

1. OQverview: The three major actors in project implementation and.

monitoring, the MOC, AID/Burma, and the TA consultant, will coordinate
closely at all stages of the project. Therefore, a coordinating
mechanism such as regular meetings to assess progress and identify and
relieve constraints, will be adopted.

The roles of the three major actors are discussed below.

2. Host Country Role: Primary coordination for the project will be
with the Ministry o anning and Finance and in particular with the

Director-General of the Foreign Economic Relations Oepartment. Overall
responsibility for managing and implementing the project rests with the
Ministry of Cooperatives which consists of two major departments:

a. The Cooperative Oepartment which {s responsidble for <the

expansion and development of cooperatives in Burma and for statutory
functions; and

Al<9
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arrival,  The local costs of rentai, renovatisn, -~ecairs, naintenance,
ang utilities far permanent housing for “re “A team irge included fn the
dudget.

AlD/3urma, using funds not included in <~is Agreement, will also
Jurcnase, imoort and reqgistar <through the ... Zmbassy vehicles and
nousencli 1urables neened “‘or suppart of the ~A team. AlD/Burma wil)
retain title to such items until they are no longer required to support
A.l.0.-financea personnel assigned in Burma and such items shall be
trans‘erreq %5 the Grantee free~of-charge after completion of the project.

5. Procurement Services Agent (PSA): The Procurement Services
Agent wiTT oOe responsible for che actual procurement of oroject
commodities, and will ‘follow AID procurement procedures which are
ggtlinediin)tho Procurement Plan of thie Project Paper (see Procurement

an, below).

-

z. Training

The AID Qffice wiil work with the MOC to fdentify as many of the
eleven long-term training candidates as possible at the earliest possidle
time. Every effort will be made to place qualified candidates in
appropriate U.S. fnstitutions as early as possible. This inftial number
will be selected for study bdeginning the spring semester of 1986. A
second group of long-term trainees will be placed beginning the fall of
1986. The remaining trainees will be admitted subsequently as they are
identififed and have achfeved English iJanquage proficiency. Those
candidates who do not have the required Englifsh language capacity will be
provided some short-term training at the expense of the MOC, All
long-term candidates should be in training naot later than the fall
semester of 1987, The AID Office will opreapre PI0/P's to cover all
long-term training and the O0ffice of International Training will assist
in 3rgcessing and backstopping these candidates. . Approximately 20
canaidates from the MOC will be selected for snort-term training and 45
for observation tours. Short-term training wiil involve periods anywhere
from 1-4 months per person, and will include academic courses, seminars
conducted by other than universities, on=-the-jod training,
familfarization tours, etc. The exact training vehicle will be selected
to meet the particular requirements of the candidate and the training
objective.

The same procedures will apply to short-term training, However, in
all cases, short-term training will be conducted in accordance with a
training plan based on the recommendations of the TA team. The TA team
will be responsible for all short-term training and their home office
will assist in the identification of suitable courses and other training
possibilities to meet the goal of the training. Short-term training
could be conducted in the U.S. or in third countries, It is anticipated
that che majority of this training will take place in the U.S.

6. In-Country Training: The TA team will also be responsible for
conducting a program of craining in Burma to upgrade existing skills and
prepare a cadre of trained officers to complement out-of-country training

Al=11



4, Procurement Plan: AlD grant-financed purchases under :his
project will include approximately $1,435,C00 worth of workshop equipment
and machinery, $1,622,800 for steel, boilers, spare parts and supplies
for the 0il mills to be upgraded, $50,000 for decorticators, $115,000 for
laboratory aequipment, $500,000 for a model solvent aextraction
plant/refinery, $100,000 for 1i{brary reference materials, $105,000 for
household furnishings and furniture, and $789,000 for vehicles. I[ncluding
procurement and shipping, total U.S. financed commodity costs are
$4,325,000. A1l procurements will be made according to AID regulations
and good commercial practice. The Burmese Government will be responsible
for Burmese customs clearance and transport of commodities to project
sites. As stated in Section 6.1, the source and origin of all
commodities purchased with foreign exchange shall be the U.S., unless AlD
a$r«s otherwise in writing., All commrdities shall be shipped on U.S.
Flag Vessals, unless AID agrees otherwise in writing (See Section 6.1 and
Standard Provision C.6.).
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ANNEX 7

Project Grant 5S:andard Pravisions Annex

Oefin‘<ions: As used in "nis Annex, the “Agresment” refers to the
Froject urant Agrcement 0 wnich tnis Annex is attached and of wnich *nis
Annex forms 3 part. Terms used 'n iy Annex have *he same meaning or
reference as in the Agreement,

Article A: Project !mplementation Letters

"0 assist Grantee in the implementation of the Project, A.I.0., from time
to time, will issue Project I[mplementation Letters that will furnish
ddditional {information about matters stated in this Agresment. The
parties may also use jointly agreed-upon Project !mplementation Lettars
‘0 confirm and record their mutual understanding on aspects of the
implementation of this Agreement. Project I[mplementation Letters will
not be used to amena the text of the Agreement, but can be used %o record
revisions or exceptions wnich are permittad by the Agreement, including

:hc rerision of elements of the amplified description of the Project in
nnex 1. :

Article B: Goncfal Covenants

SECTION B.1. Consultation. The Parties will cooperate to assuyre
that the purpose of this Agreemant will be accomplished. To this end,
the Parties, at the request of either, will exchange views on the
progress of the Project, the performance of obligations under <ihis
Agreement, the performance of any consultants, contractors, or suppliers
engaged on the Project, nd other matters relating to the Project.

SECTION B.2. Execution of Project. The Grantee will:

{a) carry out the Project or cause it to be carried out with due
diligence and efficiency, in conformity with sound technical, financial,
and management practices, and in conformity with those documents, plans
specifications, contracts, schedules or other arrangements, and with any
modifications tharein, approved by A.[.D. pursuant to this Agreement; and

(d) provide qualified and experienced management for, and train such
staff as may be appropriate for the maintenance and operation of the
Projact, and, as applicable for continuing actvities, cause the Project
t0 be operated and maintained in such manner as 0 assure the continuing
and successful achievement of the purposes of the Project.

SECTICN 8.3, Utilfzation of Goods and Services.

(a) Any resources financed under the Grant wili, unless atherwise
agreed in writing by A.1.0., be devoted to the Project until the
completion of the Project, and thereafter will be used so as to further
the objectives sought in carrying out the Project.

A2-1
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Article 3: eneral “avenants (lontirued)

(c) afford authorfzed reoresentatives 2f 21 Party the opportunity as
a1l reasonable times to fnsoect <he Project, :ne utilization of goods ang

services financed by such Party, and bodks, racords, and other dacuments
relating to the Project and the Grant.

SECTION B.5. Completeness of Information. The Grantee confirms:

(a) that the facts and circumstances of which it has informed
A.[.0., or caused A.I.0. to be fnformed, in the course of reaching
agreement with A.[.0. on the Grant, are accurate and complete, and
include all facts and circumstances that night matarially effect the
Project and the discharge of respongidbil{ties under this Agreement,

(b) that it will {nform A.I.0. in timely fasnion of any subsequent
facts and circumstances that might materially affect, or that it is
reasonable to believe might so affect, the Project or the discharge of
responsibilities under this Agresment.

SECTION B.7. (QOther Payments. Grantee affirms that no pamnti have
been or wil) be recelved Ey any official of the Grantee in connection
with the procurement of goods or services financed under the Grants,

except fees, tTaxes, or similar payments legally established in the
country of the Grantee. '

SECTION 8.8, Information and Marking. The Grantee will give
appropriate pudblicity to the Grant and the l"roject as 3 program to which
the United States has contributed, fdentify the Project site, and mark
goads financed by A.1.D., as described in Project Implementation Letters.

Article C: Procurement Provisions

SECTION C.1. Special Rules.

(a) The source and origin of ocean and air shipping will be deemed
to be the ocean vessel's or aircraft's country of registry at the time of
shipment. )

(b) Premiums for marine insurance placed in the territory of the
Grantee will be deemed an eligible Foreiqn Exchange Costs, {f otherwise
eligible under Section C.7(a).

(¢) Any motor vehicles financed under the Grant will de of United
States manufacture, except as A.[.0. may otherwise agree in writing.

(d) Transportation by air, financed under the Grant, of property or
persons, will be on carriers holding United States certification, to the
extent service by such carriers {s available. DOetails on this
requirement will be described in a Project lmplemantation Lettar.
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SECTICN 2.5, wnszificanion =a Pa%ential Suopliers, To Dermit a1
Uniteq States firms to nave tne opoortunity (0 participate in furnisning
70048 and services to bhe financed under the Grant, the Grantee will
‘urnisn A, [.0. such {nformation with reqard thereto, and at such times,
as A,[.0. may request in Project Imolementation Letters.

SECTION C.6. Shipping.

(a) Goods which are to be transported to the territory of the
Grantee may not bHe financed under the Grant if transportad either: (1) on
an ocean vessel or afrcraft under the flag of a country which is not
included fn A.1.0. Geographic Code 935 as in effect at the time of
shipmant; or (2) on an ocean vessel which A.1.D. by written notice %0 the
Grantce nas designated as inelfgible; or (3) under an ocean or air
charter which has not received prior A.[.0. approvsl,

(b) Costs of ocean or air transportation (of gocds or persons) and
relatad dalivery services may not be financed under the Grant, 1f such
goods or persons are carried: (1) on an ocean vessel under the flag of a
counyy not, at the time of shipment, identified under the paragraph of
the Agrasmant entitled "Procurement Scuce: Faraign Exchange Costs,”
without prior writtan A.[.D. approval; or (2) on am ocean vessal which
A.1.0., by written notice to the Grantee, has designated as fineligible;
or (3) undsr an ocean vessel or air charter which has not received prior
A.1.D. apgproval.

(c) Unless A.1.D0. determines that privataly owned Unitsd States-flag
commercial ocean vessels are not avajlable at fair and ressonable rates
for such vessels, (1) at least fifty percent (503) of the gross tonnage
of 211 goods (computed separately for dry bulk carriers, dry cargo liners
and tankors) financed by AI.D. which may be transported on ocesn vessels
will g cransported on privataly owned United States-flag commercial
vessels, and (2) at least fifty percent (50%) of the gross freight
revenus g¢iunerated by all shipments financed by A.l1.D. and transported to
the territory of the Grantse on dry cargo 1iners shall be paid to or for
the berefit of privately owned United States-fleg commercial vessels.
Compliance with the requirements of (1) and (2) of this subsection must.
be achieved with respect to both any cargo transported from U.S. ports
and any cargo transported from non-U.S. ports, computed saparatsly.

SECTION C.7. Insurance

(a) Marine insurance on goods financed by A.1.D. which are to be
transporied to the territory of the Grantee may de financed as a Foreign
Exchange Cost under this Agreement provided (1) such insurance {s placed
at the lowast available competitive rate, and (2) claims thereunder are
payable in the currency in which such goods were financed or in any
freely convertidle currency. If the Grantese (or government of Grantee),
by statute, decree, rule, regulation, or practica discriminates with
respect to A.l.D.-financed procurement against any marine insyrance
company authorized to do business in any State of the Unites States, then
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(bl If the failyre of Grancee <o cimol, witr any o9f it <dlijations
under tnis Agreement has t"e@ resylt INAT ;0043 or sarvices financed unaer
the Grant are not used effectivaly in acccraance with this Agreement,
A.1.0., may require the Grantee to refund all or any part of the amount of
the disbursements under this Agreement for such goods ar servicas in U.S.
Jollars ta A.1.J. w~ithin sixty days aAfter recerot of a request therefor.

(¢} The right under suhsec%‘on (a) ar ‘D) to require a refund of a
disbursement will continue, n~otwithstdanaing any orther provision of this
Agreement, for three ‘ears from the date f =he last disbursement under
*his Agreement.

(@) (1) Any refund unaer subsection 'a) or (D), ar (2) any refund
t3 A, [.0. from s contraczor, suoplier, ~ank or other third narty with
respect t0 qgoods or services financed .nder the Grant, which refund
relates %0 an ynreasonaple price far or erronecus invoicing of goods ar
services, or %0 qgoods that did nnt conform to specifications, or %9
services that were inadequate, w~ill (A) de made available first far the
costs of goods and services required for the Project to the extent
Justified, and (8) the remainder, if any, will be appiied to reduce the
amoynt of the Srant,

(e) Any interest or other earning. on Grant funds disbursed by
A.I.0. to the Grantee under this Agreement prior %0 the authorized use of
such funds for the Project will be returned to A.l.0, in U.S. Oollars By
the Grantge.

SECTION 0.3. Nonwaiver of RQemedies. Mo delay in exercising any
right or remedy accruing to a Carty Tn cconnection with its financing
unger this Agreement will be construed as wiivar of sych right or remedy.

SECTISN 2.4. Aggsignmant. The Grantai.c agrees, uoon  -equest, 3
execute an assignment ta A...0. of any cause of iaction which may accrue
to the Grantee in connection wizh or 4arising out of the contractual
performance or breach of performance by a party to a direct U.S. Jollar
contract with A.I.D0. financed in wnole or in part out of funds granted dy
A.1.0. under this Agreement.
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