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ABSTRACT

The present Report concerns the work of the mission
of Czechoslovek experts J. Semsch M.Sc. snd A. Sire-
Jevsky M.3c. in the Socialist Republic of Vietnem

from December lst, 1981 till January 12th, 1982 sub-
mitted by POLYTECHNA/INPRO. The mission was effected
within the framework of the UNIDO Project No. P 81/
26-26 DP/VIE/80/037 "The Establishment of a Permanent
Repair and Maintenance Centre and Spare Paris Product-
ion Facilities for Sugar and Rice Mills in Vietnam”

on the basis of Contract No. T 61/72 concluded between
the UNIDO Vienna and the foreign trade ccrporation
POLYTECHNA Prague.

The stay of the mission in Vietnam end the working
programme were secured, from the organizational point
cf view, by the Ministry of Food Industry and the
Ministry of Food in Hanoi, whose representatives were
tre main pértners for the mission during its asctivit-
ics, 28 well as Jduring negotietions on the conclusions.

The misaion was also in regular contact with the UNDP
representative in Hanoi, with whom the mission dele-
gates congulted all importsnt matters continuously.

The Report states the items of information of the
mission of Czechoslovak experts in Socislist Republic

of Vietnzm, where the mission investigated the posaibili-
ty of the establishment of Permanent Repsir and Main-
tenance Centre and Spsre Parts Production Facilities

for Sugar end Rice Mills. The mission also inoked for

the most advantageous weys of uqilizing the financisl




cantribution of the UNDP amounting to US Dollers

3 000 0CO. This amount is intended for the establish-
mert, equipment and realizetion of the sctivities of
the seid Repeir and Meintenence Centre ard Spare Parts

Production Facilities.

The project was formulated at a time wher there was
~nly one Ministry of Food. After the reorgenization

in 1981 the Ministry was divided into two parts: the
Ministry of Food, having rice mills in ite jurisdiction
snd the Ministry of Food Industry sdministering sugar
mills.

The two ministries agreed to divide the financiel
contribution of the UNDP into two halves and to build
two separate Repeir and Maintenance Centres:

The Ministry of Food Industry - UNDP financiel contribut-
ion of US & 1 500 000 - new Central Repair Plant in

Bien Hoa.

The Ministry of Food - UNDP financiasl contribution

of US & 1 500 000 - the restoration of existing Repeir
Plant and Production of Machinery and Equipment for

Rice Mills - Hoang Liet Factory in Hanoi.

At the last meeting on 9th January 1982 in Henoi in

the presence of the representetive of the State Plen-
ning Committee and UNDP representatives, both minietr-
ies requested the mission to elaborate two separate
Final Reports, one for the Ministry of Food - rice
mills and the other for the Ministry of Food Industry -
sugar mills.

At the briefing held in the UNIDO office in Vienna
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on the 2nd and 3rd March it wes decided that tlhere
will be only one final report, but with two separate
perts - one for rice mills, the other for suger mills.

The Government of the Socialist Republic of Vietnam
have already entrusted the General Mansgement of
Sugar Factories in Ho Chi Minh City to build a Central
Repair Plant for maintenance and repairs of sugar
machinery end equipment in Bien Hoa; buildings have
been designed and steel structures ordered. Also the
Ministry of food have decided to restcore the existing
Hoang Liet Plant to a Central Repeir Plant for rice
mills. Due to thease facts the tesm of experts was
obliged to change the conception of one Cenirel Repsair
Plant to two separate repasir plunte - one for rice
mills, one for sugar mills.

Rice Mills

The mission Ne’s come to the conclusion that it will
be necessary to support the solution of the problea
of improvement of maintensance, repairs, producticn
of spare parts and of new machinery and equipment for
rice mills by the financial aid of the UNDP:

1. Purchasing of rice milling equipment - paddy grader,
paddy separator and stoner, testing in rice mill
end utilization of the experience in the design
of modern machines, to be produced in Hoeng Liet
Plant.

2. The assignment of one chief technicnl edviser for
the overall operation of the project.

5. The msssignment of 2 experts on designing modern

rice milling machinery and equipment, to te produced
in Hoang Liet Plent.
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4. turchssing machinery, equipment, measuring instru-
ments and tools for Repsir Plant an® Production of
Machinery and Equipment for Rice Mills - Hoeng Liet
Factory in Hanoi.

5. The assignment of experts on erection of mechinery
and equipment in Hoang Liet Plant.

6. The improvement of machining technolcgy snd mein-
tenance by a&ssigning 2 experts on machining techno-
logy and maintenance.

7. The essigrment of one expert on the improvement of
the quality of rubber rollers for husking mnachines.

8. Purchasing Shore hardness tester for the testing
of the quality of rubber rollers for husking machines.

9. Six international fellowships of 20 msn/months for
technical on~the-job training of local iechnical
staff in different activities.

Suger Mills

The mission has come to the conclusion thst for the
improvement of maintensnce, repairs, production of
spare parts and of new machinery and equipment for
sugar mills the UNDP finsncial contribution should
be used in this way:

1. Purchasing of machinery, equipment, meesuring in-
struments and tools for the Central Repsir Plant
for Maintenance and Repsirs of Sugar Mechinery and
Equipment in Bien Hoa.
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The mssignment of one chief technicsal adviser fer
overall operation of the project.

Preparation of engineering and electrical part of
the project documentation by essigning two consultants.

The assignment of experts far the erection of mechi-
nery end equipment in the Central Repair Plent in
Bien Hoa.

The assignment of

- one expert on repair of rolls and machining of
sheaths for sugar cane mills

- one expert on electric repairs

- one expert on technologicel process studies

- one expert on designing machinery and equipment
for sugar factories

Six international fellowships of 21 man/months for
technical on-the-job trsining of local technical
staff in different activities.
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1. GLNERAL

The Socimlist hepublik of Vietnsm hes a population of
approx. 59 600 00C in 1981 51 673 700 according tc the
~ensus in 1978, and covers en area of 329 566 square
km. The population is not distribuied evenly over the
country. For exemple, the provinces of He~Y¥oi, Ho-Chi-
Minh, Thai Binh heve the density of population over
1000 inhebitants per squsre km whereas the provinces
of Lai Chen, Gia Lai-Kcn Tum and Lam Dong have the
Aensity below 30 inhebitants per square km. The popu-
lation growth is estimated to be 2,% - 2,€% yearly.

It is estimated thet about 65% of the porulation sre
directly dependant on agriculture far their income.

’ice forms en important part of the staple diect in
7ietnam. Ir accordence with UN criteria, the basic
requirements ars 17 kg rice or equivalent per adult
per month. This totel includes 11,3 million tons of
paddy produced yesrly.

2. PADDY PRODUCTION

Faddy is produced meinly in two ereas: the Red River
Delta in the North with epproximeteiy 1,5 million ha
(19,4 - 24,4% of totel production) and the Mekong
River Delte in the South with about 1,8 million he.
Provineces in the Mekong Delta wiih consijersble sur-
plus productior are Min Hai, Han Gieng, Kien Giang,

Cun Long and Dong Thep.

There is a serious shortage of transport fecilities
from the South to the deficit aress in the midland
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' and in the mountmrinous erers in the Nortn, therefir-

the Governmernt hes plenned the increese of padd; pro-
iuction in the Red River Delta in order to meet the

need of rice on the spot.

Hervest of peddy rice

Year Vietnam frow this, Ked River Basin
1976 11 866 000 tons/year 2 860 CNC tons/yesr
1977 10 835 000 - " - 2 300 02¢C - " -
1678 10 040 0QO0OC - " - 2 370 000 - " -
1979 10 758 000 =~ " - 2 460 000 - " =~
. 1980 11 678 00O - " - 2180 000 - " -

There sre two and in the South three paddy harvests

in the country.

The main harvest in the South is in December/January

producing 54% of the total production, the April/May
. harvest with 34% and the July/August harvest with 12%.

3.

PADDY GRAIN COMPOSITION

Paddy grain is composed of:

—

the husk - formed by the palea and lemma - it can be
either besrdless or bearded

the cuticle or inner skin - it hes five microscopic
layers; the total or partiel removal of these layers
determines the milling degree

the starchy kernel (endosperm) -~ it forms the edible
part of the seed

the germ - the germ cavity is clearly visible at one
end of the whole grain
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According to the Vietnamese National Stendserd, the
quality of white rice should be within the following
limits but, due to olsolate, worn out machines these
limits are not achieved. The yield obteined in ~edium
size and big rice mills is &8s follows:

Vietnamese Quality
National achieved in
Stendard $ medium and
big mills %
Paddy grains 100 100
from these: impurities 1 2,5 -3
husks 20 - 22 20,5
27en 5 -6 6,5
small broken rice - 5
losses during mil-
ling N.8. 0,2
white rice 71 - 74 65

The quelity of white rice, average date from big millas:

¥hite rice 75 50

Half rice grains 25 20
Broken rice - 30

Paddy in rice (grains/xg) 15 60 - 100
Pebbles, stones 0,002 0,05
Bran remnants in rice 0,015 0,2
Change of colour of grains -

rrains/kg none 20 - 30

The yield obtained in small rice mills is even lower -
less than 60%. It is estimated that the average yield
ratio in Vietnam is 61%. Compared with Vietnamese
National Stendard, this low ratic represents the losses
of 1 168 000 tons up to 1 518 000 tons per year of
white rice in the year 1980 or 21,0 kg up to 27,3 kg
of white rice per capita per yeer.
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It is necessary to improve the yield of rice from
paddy as soon es poagible to the ratic given in the
Vietnemese Nationel Stendard.

Husks are used only as fuel in rice mills or in pri-
vate houses.

Bran is cattle or other animals’ fodder. Raw bran ge-
nerally containes 18-22 per cent of oil, or approxi-
mately the seme percentage 28 soybeans. 0il is edible
after extraction and refining; it is excellent for
cooking, salads etc. The residue of rice bran after

0il extrection is rich in proteins, vitemins and mine-
rals. Compared with raw bran, it contsins a small
quantity of free fat, which is not desireble for fodder;
further, it never deccmposes even if stored for a long
time. Therefore it is better than raw bran.

A1l big rice mills and some medium-gize rice mills in
Vietnsm have rice bren oil extracting plents, i.e. only
approx. 3 per cent of bran are crushed and extracted.
The installed mechinery and equipment s mostly old,
obsolete, with hand-operated filter presces (for example,
the rice mill in Nam Dinh), therefore the extracted
quantity of rice bran oil is small (sometimes even less
than 8%). There are big reserves in this field. Modern
amallest rice bran oil extraction plants have the cepa-
city of 15-30 tons of extracted bren per 24 hours, 1i.e.
bran from 250 - 500 ton of paddy. Now, when the small
rice mille will be replaced by the medium-size ones it
will be possible to organize the transport of raw bran
from more medium-size rice mills to one small rice bran
0il extraction plant. Extraction of 25 per cent of bran
in Vietnam will give approx. 35 000 tom of edible o0il
per year (more thean 0,6 1 per capita per year).
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Impurities - dust, straw, stones, pebbles, sand, metal
etc. Due to bed sifting of paddy after the harvest

by farmers and cooperatives, impurities are 2,5 times
above the limit given by the Vietnamese National Standard.

Losses during milling - small particles of paddy, dust
and rice not filtered, coming to the air or lost in
another way.

Small broken rice - is used as enimal fodder. It is the
biggest loss of the final product - white rice. Small
broken rice as well as broken rice (30% in the final
product - white rice) is caused by obsolete machinery
and equipment not functioning properly, mainly:

1) paddy husking machines with locally mede rubber rollers
- they increase the retio of small broken rice (fodder)
and broken rice in white rice three times in comps-
rison with imported ones,

2) paddy husking machines with two flat sheller discs
with emery and/or corundum surfaces,

3) o0ld design of whitening machines - horizontal whiten-
ing cone coated with emery and corundum grains etc.

Change of colour of grains - 20 - 30 grains in one kg
of white rice are black. This black colour is caused

by locally made rubber rollers, used in paddy husking
machines,

Brap remnents_in white rice -~ After polishing on old
type polishers the rice grain remains rough and bran
sticks on the rice. Fermentation, mould and fungi of




bran remnants leads to deterioration in quelity of white

rice (higher sourness of white rice).

4. PADDY HANDLING

Hnrvest: As alresdy mentioned there are two to three
harvests in the country yearly. After the manual har-
vest the paddy is threshed by hand or by mechanicel
threshers.

Sifting of paddy - After threshing the paddy is sifted
mostly manually or on simple sifting machines driven

by hand. Impurities (dust, straw, stones, pebbles etc.)
sre 2,5 times above the limit given by Vietnamese Nation=-
al Standards. This should be improved in the future.

Transport to rice mills - Paddy is transported to small
rice mills by carts, to medium and big rice mills by
carts, lorries; losses by transportation are relatively
small.

Drying - sundrying is the traditional way of drying
paddy in Vietnem. it is the moet prasctical method for
paddy harvested in the dry seeson. Sundrying is difficult
in the wet season. The lack of drying facilities is the
main cause of 10ss of quelity of paddy and the final
product, i.e. white rice. A safe moisture content is

14 - 15%, moisture content of more then 20% lesds to
deterioration in quelity due to fermentation, mould
and fungi. The rice may be seriously affected by toxic
materials produced by fermentation and the growth of
mould end fungi.

This problem was partly solved as the Plent in Hoet
Liet started the production of drying plants of its
own design, capacity of 2,5 tons per hour, drying
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rete per pess (reduction of moisture) of 2 - 2,5%.
Planned production in the year 1982: 10 pieces. Also
a factory in South Vietnam is producing drying plante,

5. RICE MILLS

There are thousands of smell, medium-size and big rice
mills in Vietnam.

In the North Vietnam Totel from this,
Red River Delta

I'ice mills with capacity of

180 tons/day 4 4
Rice mills with capacity of .

90 tons/day 8 5
Rice mills with capacity of

45 tons/day <0 8
Rice mills with capacity of

0,8 - 2,5 tons/day 3715 n.a.

The capacity of the rice mills is given in the final
product of the rice mills, i.e. white rice. It is pre-
sumed capscity. The efficiency of =11 units is down
to 60 - 80% end the output quality is low.

The total milling cepecity of the big ard medium rice
mills in North Vietnam is 680 OCO tons of rice or

1 040 COO tone of paddy/yenr, in the small rice mills
it is about 2 500 000 tons of paddy/year.

In South Vietnam Total
Rice mill with capscity of 500 tcna/dsy 1
Rice mill with capscity of 300 tons/dey 1
Rice mill with capscity of 200 tons/day 1
Pice mills with capacity of 0,8 - 1,2
tons/day unknown

U S S Sy . ! ! !
|
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Medivm and big rice mills are concentrated in cities
end district centres; small rice mills are scattered
in villages and agricultural cooperatives.,

In the future, small rice mills with the capacity of
0,8 - 2,5 tons/day will be gradually replaced by medium-
-scele rice mills having the capacity of 45-90 tons/day.

Rice mills in Vietnem were built 20 - 30 or more years
ego, therefore their machinery end equipment is old
and worn out. Presently all medium-size snd big rice
mills are operating at reduced capacity (60 - 65% of
planned cepacity). Most of the machines are obsolete,
not performing well their function, some are even noi
available in the production process. Some examples:

Stoners sere machines that seperate stones from paddy
or brown rice. Conventional sieving stoners, which are
ueed in existing rice mills, cannot achieve perfect
separation. New stoners separate stones from paddy or
brown rice by utilizing the difference between the
specific gravity of rice and the store.

Paddy graders - the number of new varieties of paddy
grains grown in Vietnam at the present time (more than
20) has resulted in the mixture of varieties at farm
level, at the procurement centres end rice mills.

Most existing rice mills are without graders or heve
obsovlete ones.

Paddy separators seporate brown rice from paddy. The
existing separators use the principle of flow-stream;
they ere not efficient. Modern paddy seperators are
of gravity type utilizing the difference in weight
and surface roughness of paddy and brown rice.
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Thickness/width greders sre used for separating icmature
grains from brown rice ard broken parts from white rice.

Graders are produced in Vietnam. They are of an old
design, heavy, not performing their function. In the
modern revolving hexagonal screen, immature grains

and broken parts are discharged through slits (or round
holes) in the screen and carried away by a screw con-
veyor.

Rice greders separate one or two kinds of broken rice
from whole rice according to the length or immaturity
degree of paddy and the extent of dehusking. Broken
rice which is more than half of whole rice in length
cannot be separated from whole rice by a sieve or &
thickness/width grader. This type of machine is essentisl
for rice mills if they wish to obtein high quality rice.
Modern rice greders are of cylinder type.

Rotary sifters sift milled rice into 3 classes; head
rice, large broken rice and fine broken rice. Modern
models have 2-4 sieves of the same mesh and one sieve
of a different mesh. The combination of sieves mey be
freely changed, using some 40 - 50 kinds of sieves,
to meet any specific sifting requirements.

Whitening machines are of an old design (horizontal
whitening cone coated by emery and corundum grains).
Modern whitening machines are of abresion (grinding)
type and friction type. The abrasive roller acts as

@ knife cutting the bran layer of the kernel whereas
the friction process peels the layer off, leaving

the kernel of rice intsct and rendy for further whiten-
ing,

Husking mechines - Peddy husking machines with rubber
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rollers are mostly uced. Rollers revolves at different
speeds end in opposite directions. The paddy is fed
irto the gap between the rubher rollers from above and
is husked by the sbrasive action between the rollers.
This system is better than paddy huskers with two flat
sheller disca with emery and/or corundum surfaces,
which are instslled horizontally.

Rubber rollers produced in Vietnew ere of low quslity.
Their service life is 25 - 30% of that of imported

ones.

Rice polishers - Existing polishers ere of an old

design, rice grains remain rough after polishing, bran
sticks on the grain, the percentage of bran remnants
in rice is high.

Beg sewing machine - Most of rice mills are not equippéd
with this machine, therefore sewing is done manually.
Most of the above-mentioned machines produced in the
srountry should be modernized and the production of

those not yet manufectured should start in Vietnam

ns soon as possible.

6. REPAIR PLANT AND PRODUCTION OF MACHINERY AND EQUIPMENT
FOR RICE MILLS - HOANG LIET FACTORY IN HANOI

This plent wes selected by the Ministry of Food as

a Central repair and maintenance plent for rice mills
in North Vietnam. The plant was built and put into
operation in 1963; during the war it was bombed (bomb=-
-destroyed) four times. In 1973/19/4 it wss restored
end the production started again.
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This plant does not csrry out only repairs and main-
tenance of machinery and equipment for rice mills,
but it also produces machinery esnd equipment for come-
plete rice mills of the follewing capecitiess

- machinery and equipment of small rice mills with the
capacity of 2,5 tons and 5 tone per day,

~ machinery and equipment ot medium-size and big rice
mills with the capacity of 45 tons and 90 tons per
day,

- paddy grains driers with the capacity of 2,5 tons per
hour,

- noodle processing machines,
- ventilator for paddy grain stores,

- spare parts for rice mills - for exemple sieves made
of wires or of steel sheets, buckets etc.

This plant provides approx. 30% of spare parts for rice
mills. The remeining spsre parts are secured by the big
rice mills themselves (wooden parts etc.) or they are
imported. The total production of new machinery, equip-
ment and spare parts is 1500 tons/yesr. The plant covers
only partly the demand for new machinery and equipment
for rice mills and paddy grain stores and drie.s.

The machinery end equipment is old, partly bomb-destroyed,
worn out, not meintained well (shortage of lubricants)
etc.

The factory is big with 570 workers in two-shift ope.at-
ion plus managerisl staff. They are skilled but the
production is performed in an old way method - piece
production of components and parts, which ere fitted
to counterparts without the possibility of counterchange.
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Machines and equipment produced in this plant far rice
mills ere of very old design. Ever when new, they are
not performing well their function and ere cegusing the
low ratio of white rice yield from paddy graine.

The plent needs:

1) To modernize the installed machinery, equipment,
meesuring instruments and tools.

2) To design new machines and equipment for rice mills
not yet produced in the plant end to redesign and
. modernize the types of machines produced in the
plant.

3) To train workers and staff in modern production

methods.
4) To increamse the production of modern machines and
. equipment for rice mills and production of spare

parts to 2400 tons/year to meet the requirements
of rice mills in North Vietnam.

Grey Iron Foundry

The grey iron foundry is situated in a building 60 x 18 m
with two bays. The 6 m wide bay stores raw materials,
manual handling, weighing and charging and 2 melting
cupola furnaces of inner dia 600 mm, with fixed, un-
heated forehearth, wiih skip charging equipment.

. The 12 m wide bay is equipped with a 3 ton overhead
travelling crane, a moulding send mixing nachine with
the cspacity of 1000 kg and a smaller mixer for the
nwndn~tion of cores with the cepecity of 300 kg. Free
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srea is used for manual production of moulds and cores.
There is no drier in this foundry, therefore all cast-
ings are made in natural green send moulds. Casting is
done twice a week.

Also cleaning of castings i1s done by hand without blast-
ing. Outside the foundry in the open area there is

a small, very simple melting furnace far non-ferrous
metals, mainly aluminium alloys, hested by wood.

The foundry casts gray iron castings up to the piece
weight of 500 kg.

Anthracite is used for melting in cupola furnaces in-
stead of coke -~ this csuses & high percentage of sulphur
in the molten iron. A high percentage of grey iron and
steel scrap is used. As the grey iron foundry does not
have its own metallurgical laborstory and csnnot control
the content of carbon, sulphur and silicon, the quality
of grey iron cestings is very low.

To improve the quality of castings, it is advisable:

1) To replace the enthrecite used in cupola furnaces
for melting purposes by quelity coke - ot lemst
for complicated castings.

2) To perform at least simple metellurgical tests of
sulphure, carbon and silicium content. To build a
chemical laborstory with simple equipment for
clasical wet-method tests end with the simplest
equipment of a sand laboratory.

3) To add ferrosilicium to the molten metal to improve
the quelity of grey cast iron.

|

|

|

|

|
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4)

To test hardness by s hardéness tester.

To replace the gimple melting furnsce for n 2rrous
metals by a lcw-frequency melting furnace.

To improve casting technelogy and the qurlity of
forming materisls, to make lsboretcry tests of sends
sndé to use the most edventseceous charge of moulding
and core materials.

Machining shop

The machining shop is equipped with many machines:

T S R IS R OU R WS R e = =

horizontal bering machine, spindle dia 100 mm
verticel boring end turning mill dia 100C - 1200 mm
prlaning machine, table size 1000 x 25C0 mm

verticel milling mechine

horizontel rilling machine

shapers of different sizes

slctting machine

gear milling machine dia 500 mm, module 6
eylindrical grinding machines

surfece grinding machine, teble size <50 x 1000 mm

20 centre lathes of different sizes, max. dis 50Cx2500 mm

1
1
2

capstan lathe, boring of spindle approx. 36 mm
radial drilling machine, max. boring dia 50 mm
special presses for the production of sieves made
of steel sheets

special machines for the production of sieves made
of wires

presses for the production of bicycle chains




Trol room and production of buckets

centre lathe

shaping machine

column drilling machine
bench-type drilling machine

I

universal tool grinding machine

Assembly of machines

The assemwbly of mechinery and equipment is houased in
a building 150 x 24 m with 2 bays (earh 12 m wide).
Machinery and équipment:

3 radiel drilling machines of different sizes

4 column and bench-type drilling machines of different
sizes

welding machines of different types and sizes
guillotine shears 5 x 20CO mm

centre lathe dia 40C x 10CO mm

combined profile shears

T

bending rolls

Electrical repair shop

Without machine tools, only simple equipment and mea-
suring instruments.

Forge shop

1 open hearth
2 anvils

There are other 4 workshops in South Vietnam with
20 - 80 employees producing spare perts, machinery
and equipment for small rice mills and drying plants.




These vorkshops, partly in the private sector, were

not visited by the team of experts.

There will be no substantional improvement in the
machinery end equipment or the production cepacity
of these workshops in the near future.

7. PRODUCTION OF RUBBER ROLLERS FOR PADDY HUSKING
MACHINES IN VIETNAM

At present there are 3 producers of rubber rollers in
Vietnam:

1) Yellow Star Rubber Factory produces approximately
10 000 couples of rubber rollers per year. The
General Menagement of the Ministry of Chemistry
would like to stop this production and transfer
it to the Ministry of Food.

2) The Rubber cooperative in Thai Binh produces only
a small quentity of rubber rollers.

1) Rice Mill Yen My - production of rubber rollers.

The production started three years ago. The production

wos in

1972 - 742 couples of rubber rollers

1980 - 1452 couples of rubber rollers

1981 - the plan wss for 2000 couples of rubber rollers
but the production was higher.

In the future the majority of rubber rollers for paddy
husking machines will be produced in this factory,

i.e. approx. 20 000 ecouples of rubber rcllers. (Some
paddy husking machines are fitted with two flat sheller
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discs with emery and/or corrundum surfaces procuced
in another factory).

Due to an improper formula of preparation of the rubber
mixture the products have a short service life (25-30%
of that of imported ones). The couple of rubber rollers
manufactured in this factory husks 60 - 80 tons whereas
imported rollers have a capacity of 250 - 300 tons

per one pair of rollers. The low quelity of rubber
rollers leads to & high ratio of broken rice ard to

the blackening of rice grains,

Description of the existirng technological process:

Size of wostly used rubber rollers: lenzth 335 mm,
steel shaft max. dia 120 mm, rubber shesth outside
dia 170 mm,

The steel shaft is turned on a universsl lathe, the
remnants of the o0ld rubber roller are removed and the
surface is roughened in & shallow screw-shaped notch.
The shaft is then covered by & specinsl sort of adhe-
sive gum.

Rubber mixture substances are manually weighed amd
then mixed on a mixer (pair of rollers). The mixture
is formed into a sheet of approx. thickness of

?-3 mm and approx. width of 350 mm on a calender
(pair of rollers) snd wound up on the steel shaft.
After winding the roller is pressed msnually into &
hand-operated die and then vulcanized with the die
in an sutoclave at the temperature of 152°C for four

hours,
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The most frequent defects of rubber rollers:

1.

2.

The rubber sheath tears from the steel shaft.

Under the surface there is a deep breach along the
shaft in the rubber sheath; during husking the sheath
splits intc two parts.

There are several small breaches, in the rubber sheaths,
mostly along the shaft,

The rubber sheath wears out quickly and blackens the
husked grains.

Recommendation:

1.

2.

To decrease the rubber roller sheath wear, the formula
of rubber rollers should be changed. The composition
of rubber mixture should be close to that for tyre
treads.

There are two possibilities of improving the cohesion
of the rubber roller sheath and the shaft.

2.1, Use of a chemical binding egent (bonding agent) -

e.g. Chemosil Medum and the like. Disadvantage of.
this method: steel shafts must be sand blasted and
then degreased; chemical binding agent are expen-
sive, they must be imported and cannot be stored
for longer periods.

2.2. The shaft is prepared in the seme way as above.

First,%2-3 layers of 2-3 mm thick ebonite sheets
are wound on it followed by 2-3 mm thick sheets

of rubber mixture close to that used for tyre
treads. Then it is coated with a solution of ebonite
with petrol,
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. Then the rubber roller is wrapped in cotton bandages
and vulcanized in an autoclave.

After vulcanization the bandages are removed(and can
used again) and the rubber roller is graund on a centre
lathe by a toolpost grinding machine.

This method will probably be better for the Vietnamese
conditions than the first one.

8. THE TEAM'S DRAFT PROJECT FOR THE ESTABLISHMENT OF
CENTRAL REPAIR AND MAINTENANCE PLANT AND SPARE PARTS

. PRODUCTION FOR RICE MILLS IN HOANG LIET FACTORY IN
HANOI AND PRODUCTION OF RUBBER ROLLERS IN YEN MY

To improve the situation in the production of dce,

i.e. to improve -

- the yield obtained in rice mills from 61% to better
results,

. - the quality of final product with minimum broken rice,

- rehabilitation, restoration and maintenance of in-
dustrial processing eqiipment already installed and
in use in Vietnam so as to achieve the full planned
capacity, it is advisable to do the following:

8.1. UNDP Inputs ~ Machipery apnd Bquipment

8.1.1. To purchase, install and test a set of the follow-
ing modern machines in one rice mill

- stoner to s eparate stones from paddy or brown
rice by utilizing the difference in specific
. gravity between rice and stone, capacity of
4 tons per hour

- paddy separator to s eparate brown rice from
paddy, gravity type utilizing the difference
in weight and surface roughness of paddy and
brown rice, capacity of 4 tons per hour;
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- paddy grader to separate long grain paddy from
short grain one before husking, capacity of
4 tons per hour .

For specification of these machines see Annex No. 1.

8.1.2. To purchase Shore & hardness tester A and D for
testing the hardness of rubber rollers in the
Yen My Factory. For specification see Annex No. 1.
(The rubber wear testing apparatus is not included
in the specification of UNDP Inputs as according
' to the experience from other rubber factories it
does not give comparable results and is used only
im big laborataries but not for testing of finish-
ed products).

8.1.3. To purchase modern machinery and equipment, special
accessories, measuring instruments and tool for
. the imprcvement of the machining, technologi cal
process and to raise the capacity of the Central
Repair and Maintenance Plant and Spare parts Pro-
duction Plant for Rice Mills in Hoamg liet Factory
in Hanoi. For specification see Annex 1.

8+2. UNDP Inputs - Assignment of Interpatjonal Staff

8.2.1. Chief Technicael Adviger

He will be responsible for overall operation of
the project and for the direction and coordinat-

‘ ion of the work of experts.
8.2.2, Experts on Erection of Machinery and Equjipment

They will perform the erection of complicated ma-

chinery and equipment, puarchased as UNDP contri-
bution.
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8.<.3. Expert on rubber rollers

8.2.4.

8.2.5.

8,246

Ke should determine the new formula for rubber
mixture and a new process of menufacture of rubber
rollers, starting from the mixing up to the vulca-
nization, machining and testing of rubber rollers,
including specification of the machinery and equip-
ment.

Experts on Designi Rice Mschinery and E ment

Based on the tests and experience with new machi-

nery and equipment for rice mills - (UNDP Inputs

- see para 8.l.1l.), two experts should design mo-

dern machines, mainly

~ stoner to separate stones from paddy or brown
rice

- paddy separator to sepsrate broken rice from
paddy

- paddy grader - to separate long grsde paddy from
short one before husking, eventually

- rotary sifter to sift milled rice into 3 classes:
head rice, large broken rice and fine broken
riceo,

Expert opn Machin Technolo
He should train Vietnsmese staff and workers in

modern machining technology (turning, milling,
boring, shaping, grinding etc.).

Expert on iaintenance

He should train Vietnamese engineers in the plen-
ning and execution of preventive repeairs.
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. For details on the assignment of internationsl
staff see Annex 2.

8.2, UNDP Inputs - Fellowshipg

Within the fremework of UNDP Inputs, six internestional
fellowships for technical on-the-job treining of Vietna-
mese technical staff should be arranged:

8.3.,1. Fellowship for one person in the machining of
components and parts for mpairs (turning, mil-
ling, grinding, boring, shaping etc.)

8.3.2, Fellowship for one person in the mesintenance and
servicing of electrical and electronic equipment

(testing, repairs etc.)

8.3.3. Fellowship for one person in the welding process
(electric erc welding, gas welding etc.)

8.3.4. Fellowship for one person in metsl forming process
(pressing, forging, bending, heat treatment).

8.3.5., Fellowship for one person in the planning of
preventive repairs.

8.3,6. Fellowship for one person in the manasgement of
the repair plant, organization process etc.

For details on fellowships see Annex 2.
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SUGAR FACTORIES
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1. S2NZRAL

Sugar forms on importaent part of the diet in the Socia-
list Republic of Vietnam. All sugar in Vietnew is made

of sugar cane. The quantity produced is approx. 5,1 kg

per capita per year, i.e. below the nutrition standard

and therefore the Government of Vietnam have decided

to increase the production of sugar cane by enlarging

the area for suger cane cultivation and by better extract-
jon and utilization of sugar cane in big and small sugar
cane factories.

2. Sugar ¢ roduct
Sugar cane is produced mainly in two areas: the Red River

Delta in the North of Vietnam (smaller) and the Mekong
River Delta in the South (bigger).

Harvest of Suger Cape in Vietpam

Year Hectares Tops Tons/hedare
1976 79 300 2 739 800 34,55

1977 74 600 2 758 700 36,98

1978 71 800 2 847 580 39,66
1979 estim. 110 000 3 700 000 33,63

From the total harvest of 3 700 000 tons of sugar cene,
approximately 550 000 - 600 000 tons are processed in
sugar cane factories, approximately 2 700 000 tons go
to small sugar processing units with a capacity of
15-30 tons of suger cane/dey and to the smallest units
with a capacity of 0,8-2 tons/day end 400 000 tons are
consumed directly.
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. South Vietnem
Year Sugar cane Sugar Factories Small Units
total Sugar Sugar, Number Sugar Sugar,
- tons cang, tons cane, tons
tops tons
1975-6 2,228,222 212,289 19.299 886 990,000 90,000

F - 1976-7 2,190.400 359,000 32,703 1138 1,210.000 110.000
1977-8 2,290.870 370.000 35.000 1200 1,300,000 120.000
1978-9 2,254,670 405.000 38.000 1414 1,500.000 140.000

3. SUGAR CANE COMPOSITION

‘ The sugar cane is a giant grass with sword-shaped leaves
producing solid stalks, Some of the varieries produce
stalks of only 12 mm dia, while other make stalks with
dismeters up to 60 mm, the length of stalks being between
2 m end 4 m. Sugar cane grows best on rich, moist soil.
It requires plenty of weter and sunny weather,

. The stalk contains 67 - 72% water, 12-18% sucrose, 9-11%
fibrous material (cellulose), traces of proteins, acids

and fats. Juice extracted from sugar cane conteins
14-26% sucrose.

4. SUGAR CANE HANDLING

In Vietnam sugar cene is still harvested menually. The
stalks are chopped off right above the ground by sharp
knives especially designed for this purpose and then
cut up into suitable lengths for convenient handling.

Harvested sugar cane is mostly transported on animal~-
. -drawn carts and wagons partly by motor trucks or by
boets (sugar factory in Hiep Hos).




5. oUGar FACTCHIES

There are six sugar factories in Vietnam - three in the
South and three in the North and two refineries in the
South:

In the South of Vietnam

1. Hiep Hoa sugar factory in the Long An province with
a capacity of 1500 tons of sugar cane per day.
The sugar factory was built in the years 1924-27 by
France for the capacity of 100 tons of sugar cane
rer day and was enlarged to the present capacity in
1938.

2. Binh Duong sugar factory in the Song Be prévince with
a capacity of 1500 tons of suger cane per day. Product-
ion started in this factory in 1975.

3. Quang-Ngail sugar factory, built by Japan, with a capa-
city of 1500 tons of sugar cane per day. Production
started in 1974-5.

4. Khan Hoi sugaer refinery, built by France in 1953,
with a capacity of approximately 1200 tons of sugar
per day.

5. Bien Hoa sugar refinery, with a capacity of 200 tons
of refined sugar per day, built by Japen, commissioned
in 1969.

In the North of Vietnam

1, Ven Diem sugar factory in the Ha Son Binh province,
capacity of 1000 tons of sugar cane per day. The
sugar factory was built by Poland in 1960.
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2. Viet Tri sugar factory in the Vinh Phu province witn
a capacity of 500 tons of sugar cane per day. The
sugar factory was commissioned by Chine in 1958,

3. Song Lam sugar factory in the Nghe Tinh province with
@ capacity of 350 tons of sugar cane per day. The
sugar factory was built by China in 1958.

The second group of sugar factories are small plants

with a capacity of 15-30 tons of sugar cane per day;

they belong to cooperatives. Such a plant is mostly
equipped with a simple milling unit (two rolls set ho-
rizontally one above the other) driven by a Diesel engine
or an electric motor, a simple juice liming station

(lime milk Ca/0OH/2, simple evaporating station and s
crystallizer,

In the private sector there are even smaller units,
handicraft sugar units, with a capacity of 0,8-2 tons

of sugsr cane per day. The machinery and equipment is

very simple - in some cases there are wooden mills

driven by a buffalo or a cow. These units will be abolish-
ed in the future and they will be graduslly replaced

by smell units with a capacity of 15-30 tons/day.

Sugar cane is transported to sugar mills by lorries,
carts and in Hiep Hoa even by boats. Sugar cane is
unloaded by means of specisl cane unloadersonto feeder
tables. There are cane levellers on horizontal conveyors.
and inclined carriers asre fitted with cane cutters, The
cut cane is transported to the milling station the core
of a modern cene sugar factory.

The milling stations are arrenged in 4 tandem mill units
with suitable roll diameters, in gccordance with the re-
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quired milling capacity. The resulting extraction is
at most 90-91 % (in modern milling stations it is
93-97%). The rolls sheaths are mede of special coarse-
grain cast iron and hot fewced - fitted on to forged
steel shafts and their surface is grooved. There are
different shapes of grooves employed: Chevron grooves
for better drawing in of sugar cane, Meshaert grooves
for the flowing off of the juice, Fulton grooves of
different depths etc.

The cane mills are driven separately by steam turbines,
only in the Hiep Hoa sugar mill two sugar tandem mill
units are driven by a turbine and a gear box. The
employed turbines are of the single-stage, back-pres-
sure design and the employ a two-rim Curtiss wheel.

The transport of hagasse between the mills is provided
for by slot or rake intermediary conveyors. Their drive
is either derived from the bottom input or top roll

via a gear box and clutch or they are powered by a
separate motor.

Both methods, i.e. maceration of bagasse as well as

juice and water imhibition are used. The moisture of

the begasse leaving the last mill is approximately 50%.
As the bagesse is used as fuel in all Vietnamese sug ar
factories, power units of suear factories are supplement-
ed by specinal bagasse furnaces in boiler houses., All
sugar cane factories are driven by backpressure steam
turbines with generators; stendby units are Diesel
generating sets.

The juice from the milling station 1is acidic and it
contains colloidal dissolved non-sugars, therefore
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tne juice must undergo chemical treatment before it

can be filtered satisfactarily. Chemical agents used

are quicklime in the form of lim~ cream or milk -
Ca/OH/2, sulphur dioxide gas - 502, alternatively carbon
dioxide gas -~ CO02 and occassionally phosphoric acid -
H3PO4, The effect of these chemicals is completed by
heating the Jjuice at various stages in juice-heaters.

The settlings are filtered by filter presses or rotary
STuw vacuum filters of high capacity and high effi-
ciency. Surplus water is evaporated from the juice in
closed vessels in a vacuume.

Crystallization of the syrup is performed in vacuum
pans.

Separation of crystals from mother liquor is effected

by centrifugal action in centrifugals, i.e. metal drums
suspended on verticsal spindles and rotated at speeds

of 1200-1500 r.p.m. In the Bunh Duong sugar factory

there are four modern fully continuous flow centrifugals.
Crystals are dried in the drier and then stored in the
silos,

» ~ ing and dispatching unit ususlly follows after
,1los, with bagging line used for packing. Raw
sugar from sugar factories is either sold directly to
consumers or refined in refineries in Bien Hoa and

Khan Hoi.

- ts Suygar Mills

1. Bagasse - the crushed sugar cane residue contains
50% of water. In modern sugar factories the final
bagasse contains 48-50% of water, 1 to 4% of sucrose
and about 48 to 50% of fibre and asround 2 % of ash.
In Vietnam, bagasse is used in all sugar factories

as fuel,
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2. Filter cakes from filter presses containing settl-
ings are used as fertilizer.

3. Molagses, a thick treacle that drains from sugar
contains approx. 50% of sugar, 20% of orgenic im-
purities and 10% of inorganic impurities and 20%
of water, Su:ar mills and refineries in Vietnam
produce from molasces alcohol and yeast. For example,
the Bien Hoa sugar refinery produces 30 000 hl of
alcohol per year, mostly rum for export as well as
for local consumption, the Hiep Hoa sugar
factory produces 20 000 hl of alcohol per year etc.
The remainin,” molasses is used as cattle food or
fertilizer.

By-products of sugar mills in Vietnam are well utilized.

Auxiliery Workshops

Lime works and lime slakers for the production of quick
lime Ca/OH/2 belong to the auxilisry processes of a
sugar factory.

EBach sugar factory has e small repair shop, not sufficient
to perform the necessary repairs of machinery and e quip-
ment. Machine tools, metal forming machines, welding
machines ete., if any, are old and worn out,.

As already mentioned, sugar factories and refineries
may be supplemented by distilleries and the production
of liquers,

The Bien Hoa sugar factory has w weaving shop for the
production of jute cloth, a shop for sewing jute bags
and the production of plastic bags,
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5. CENTRAL REFAIR SHCF

The Generel ilanacemont of Sugar Factories in Ho Chi
Ninh City was ertrusted by the Government of the Socielist
Republic of Vietnzm to build a Central Repair Flant

for the maintenance and repairs of sugar machinery and
equipment snd for the production of spare parts for
existing factories and to replece, step by step, the
smallest handicraft sugar units by small-size units
with the capzeity of 15-30 tons of sugar cane per Qay.
The capacity of the Central Repair Plent should be

700 tons of products per year in the first stage of
construction and 2000 tons per year in the final stage.,

It was decided that this Central Repair Plant will be
built in the vicinity of the Bien Hoa refinery in the

big industrisl area of Bien Hoa. The site for this
Central Repair Flant covers 4,02 hectares. A geological
survey is said to have been carried out, the levelling

of the site has already begun and should be ready in
three months, the fencing of the site is near completion.

The selected site is convenient. There is a high tension
line near the site which will provide the plant with
2000 kVA, water is also available and the access road

is good.

Project documentation: building have been designed and
the steel structure ordered; approximately 70 % of the
steel structures are already stored on the site,

The technological part of the project documentation
is not ready. There is only a very rough idea of the
maximum perameters of machines which are to be instal-
led in the above-mentioned buildings. These parameters




- 40 =~

nre too big for a repair shop and their price will b
much higher than the inputs by UNIDO and the Govern-
ment of Vietnam.

The Covernment allocaeted 50 million Dongs to this progject:
5 million have already been invested, at an estimate,

the price of the bulldings will be apprdéximately 15
million Dongs, i.e. 35 million Dongs remain for the
technological part of the project.

Discussions between the representatives of the Ministry
of Food Industry, General Management of Sugar Factories
and the UNIDO team were held between 17th and 22nd Decem-
ber 1981 in Ho Chi Minh City and between 28th and 31ét
December; 1981 in Hanoi.

7. TEAM'S PROJECT PROPOSAL FCR THE ESTABLISHMENT OF
CENTRAL REPAIR AND MAINTENANCE PLANT AND SPARE PARTS
PRODUCTION FOX SUGAR MILLS IN BIEN HOA

7.1. Produyction Programme snd Capacity

Central Repair and Maintenance Centre and spare parts
production for sugar mills

1. Repair (f rolls, i.e. repairs of grooves of sheaths,
machining of new sheaths and repairs of shafts.
Castings of sheaths and forgings of shafts will be
made in cooperation with the existing foundry and
forge shop outside the Ministry of Food Industry.

2. Production of cane cutters - approximately 2000 pes/
yearo
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3. Repairs of machinery and equipment for other parts
of sugar factories, and production of new machinery
and equipment, within the range of the parameters
of the main machinery and equipment, capacity
700 tons per year in the first stage of construction
and 2000 tons per year in the final stage of construct-

ion.
7.2+ Layout

As the layout of the Repair and Maintenance Centre and
the size of buildings have been designed and steel
structures ordered by the Vietnsmese investor, the
team of experts is obliged to use this documentation
without any changes and to make the best possible use
of the existing steel structures - see Annex 3.

Tese 'NDP Inputs - Machinery and Equipment

Machine Tools, special accessories, spare parts, tools
nad measuring instruments in the total value of US &
900 000 purchased as the UNDP contribution are stated
in Annex 4.

7.4. UNDP Inputs -~ Internationgl Staff and Fellowghips
for Sygar Factories

In order to get the best results during the preparat-
ion of the engineering part of pro ject documentstion,
the construction of the centrsl Repair Plant and to
achieve the designed capacity and the hest performance
of the designed machinery and equipment, the following
international staff should be assigned to the Project:




7'4010

T.4.2.
Ted3.

704.4.

Te4Pe

T.4.6.

- 42 -

Chief technicgl adviger

He will be responsible for overall operation

of the project and for the direction and coordi-
nation of the work of experts - 21 men/months
US & 144 000,

Consultants on the preparation of engineering
end electrical part of project documentation

They will design working drawings of the engi-
neering and electrical part of the project do-
cumentation, i.e. spacing of machinery and equip-
ment, their foundations, electric conduits,
switchboards and distribution boards etc. =

11 men/minths US g 81 400.

Experts on the erection of machinery and egujpment

They will perform the erection of complicated
machinery and equipment purchesed as the UNDP
contribution - 10 men/months - US 3 69 000.

Expert opn the repeir of rolls and machining of
sheaths for sugar cane mills

He will render advice to Vietnamese counterparts
on how to repair rolls and sheaths, i.e. how

they should be disassembled, machined, heat

treated and assembled - 6 men/months - US & 41 400.

Expert on electrjicel repajr

He will train Vietnamese workers in repairing
the electrical outfit of machinery and equipment
for sugar factories - 6 men/months - US & 41 400,
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. 7.4.7. Expert on technologicel process studies

He will train Vietnamese technicians in elaborat-
ing technological process studies of repairs of
the mschinery and equipment for sugar factories.

7.4.8. Expert on designing machinery snd eguipment
for sugar factories

The central Repsir Plant should produce, zmong
other things, new machinery and equipment for
small sugar factories with the capacity of 1%
to 30 tons of sugar cane per day, i.e. a milling
. unit (two-roll set), simple juice liming station,
a simple evaporating station and a crystalizer,
ha expert will design these machines and equip-
+ent with Vietnamese counterparts, 8 men/months
3 8 55 200.

All internst3onal staff to be assigned to the
. Project is stated in Annex 5.

7.5. Tellowships

Six international fellowships for technical on-
-the-job training of local technical staff are
suggested:

-3
\P

.1. Fellowship training for one person in the machin-
ing of components and parts for repairs of sugar
mills (turning, milling, grinding, drilling etc.)

‘ 7.5.2, Fellowship training for one person in the main-
tenance and servicing of electrical and electro-
nic equipment (repairs, testing etc.)
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. 7.5.3. Fellowship training ®for one person in the wald-
ing process (welding of pressure boilers, pans
and vats).

7.5.4. Fellowship training for one person in the heat
treatment (hardening, tempering etc.).

7.5.5. Fellowship training for one person in the plen-
ning of preventive repairs.

7.5.6. Fellowship training for one person in the msna-
gement of the repair plasnt, organization process

. etc.

All fellowships are stated in Annex 5.




ANNEX 1

UNDP_INFUTS - MACHINERY AND EQUIPMENT FOR RICE MILLS

1. Machinery sné equipment for rice mill

1.1. Stoner to seporate stones from paddy or brown rice
by utilizing the difference in specific gravity
between rice and s tone, capacity 3-3,5 tons of
paddy per hour, 5-6 tons of brown rice per hour,
with electric motor 1,5 kW, oase end spare parts

3 pes

1.2. Paddy separator to separate brown rice from paddy,
gravity type, utilizing the difference in weight
and surface roughness of paddy and brown rice,

. capacity 4 tons per hour with tank, electric
motor 0,75 kW and spare parts 3 pes

1.3. Peddy grader to separate long-grain paddy from
short-grain one before husking, cepecity 2-2,5 tons
per hour, with electric motor 0,75 k¥ end spere

. parts 4 pcs

Total estimated price 1983 CIF Henoi 1.1. to l.3.
inci. spere parts

US g 105.000,-.




ANNEX 1

®

2. EQUIPMENT FOR PRODUCTION CF RUBBER ROLLERS

2.1. Shore hardness tester - Shore A 2 pcs
Shore D 1 pe
incl. stand and checking equipment

Total estimated price 1983 CIF Hanoi

Us g 2 500,-
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ANNEX 1

3. MACHINERY AND EQUIPM:NT FOR HOANG LIET FACTORY

Item denomination pcs input weight price
in kN in tons US &
2,1. Universal knee-type 1 5,9 2,6 40.000, -~

milling machine

table clemping surface
320 x 1250 mom

max. distence between
spindle centre line and
table 420 mm

spindle taper IS0 50

Special accessories:

Vertical milling attach-
ment with taper ISO 50 1

Universal milling attach-
ment

Slotting attachment 1
Tool-lifting device 1l
Overarm braces 1l

Longitudinal dividing
attachment

Power-operated rotary
table

Hand-operated rotary
table

universal dividing head
Fixed machine vice
Swivelling machine vice

Swivelling mechine vice
and tilting

Self-centring machine 1
vice
Boring head 1

Working table protective
shield

Set of long milling 4
arbors IS0 50

Set of short milling 3
arbors IS0 50

Cooling system 1
Lighting

-

()

N S
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ltem Dz2nominstion pcs input weight price
in kW in tons US &

- Set of adapters 4
Tools:
- travelling steady 4
- underclamp steady 8
- T-slot nut
- T-screws 24
- U-clamp 4
- gooseneck clamp 4
- clamping angle 2
- face milling cutter 5
- shell-type end milling

cutter 15
- side-and-face cutter 9
- T-slot cutter 6
- keyway milling cutter 28
- concave cutter 4
- arbor-type cutter 4
- angular cutter 37
- milling head 1l

3.2. Universal centre lathe 1 1,95 3,3

- swing over carriage 400 mm
distance between centres

swing over bed 700 mm

3000 mm

Special accessories:

small steedy rest
big steady rest
follow rest
four-jaw face plate

self-centring hand-
operated three-Jjaw chuck

self-centering hand- 1
operated four-jaw chuck

S

rear tool block 1l
indexing driving plate 1
drilling table 1

teper turning attech~
ment

44.000’-

o




Item

Denomination pce

ANNEX 1

input weight price

in kW

in tons US &

T

hydraulic copying asttach-
ment 1

spring-loaded rentre 1

indexing attachment 1
mounted on spindle

milling attachment for 1
splines end gears

tool post grinder for 1
externel and internal
grinding

chuck cover 1
cross micrometric stop 1
longitudinel micrometric

stop 1
mandrel for face plate
fitting 1
o0ls:
centre drill 2
drill chuck incl. spanner
1
set of adapters 4
carrier 4

left-hand threading

tool 4
right-hand threading 4
tool

inside threading tool 4
right-hand roughing 4

tool
left-hand roughing tool 4

right-hand bent roughing
tool

left-hand bent roughing
tool

3
right-hand corner tool 4
left-hend corner tool 4
inside roughing tool 4
inside corner tool 4
right-hend necking tool 2
left-hand necking tool 2
recessing tool 2

]
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Item Denomination pcs input weight price
in kW in tons US §
Set of spere parts for
two years of operation 1
3.3. Universal tool and cutter
grinder 1 1 26 .000, -

- distance between centres

swing 280 mm

760 mm

teble clamping surface
980 x 140 mm

Special accessories:

cylindrical grinding
attachment

internel grinding attach-

ment incl. spindles

surface grinding attach-

ment

1

attachment for grinding
1

between centres

attachment far grinding
backed-off disc-type
milling cutters

attachment for grinding
reamer drills

attachment for grinding
cerbide-tipped tools

attachment for grinding
twist drills

dust exhausting equip-
ment

cooling equipment
lighting

radius grinding attech-
ment

collet chuck equipment,

controlled from the rear

collet chuck equipment,
controlled from the
front

set of collets

[

2

4 sets

7
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Item Denomination pcs  input weight price
. in kW in tone US &

wheel radius dressing
attachment 1

- wheel prcfile 4dressing
attarhment 1

- grinding attachmeat for
cutter heads 1

-~ hob sharpening attach-
ment 1

- quick clamping fixture 1

- equipmernt for hydraulically
operated longitudinal tsble
feed 1

- magnetic chucking plate 1

- holder with taper shank
. Morse 1 1
- three-jaw chuck 1

- three-jaw chuck with flange
for attaching to quick
clamping fixture

- four-jaw chuck with flenge
for attaching to quick
clemping fixture

. - four-jaw chuck 1
- three-jaw chuck with Morse
No. 5 teper shank 1
- quick action head 1
- circular megnetic chucking
plate
- spacer permitting acces-
sories
- face~-plate 1
- lighting 1
Tools:
- centre 60° 2
- live clamping cenire 2
. - clamping bush 1
- clemping bush inserts - 8
set

- template for measuring
back-off angles of plain
milling cutters 1
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Ites Denominaticn pes input weight price

. in kW _ in tons US g

-

- milling arbor l

- gset of grinding wheels 16

set of spare parts for two
years of operation

3.4. Pneumatic spot welding
machine 1 SC 0,78 18.000, -

- max. pneumatic thrust
1200 kp

- rated power output 80 kVA
- overhang 75C mm
- water c.oling

. Spare parts fot two years
of operation

3.5, Sheet metal bending rolls 1 7,5 3,5 18.000, ~
- working width 2000 mm
~ plate thickness 8 mm

Spare parts fot two years
. of operation

3.6. Guillotine shears 1 1 7,4 26.000, -
- max. cutting length 20CO mm
- max. plate thickness 6,3mm

Specigl accessories:
- stroke counter 1
- handling truck 1

- extension rule with
ed justable stops 1

Spere parts for two years
of operation

. 3.7 Horizontel boring machine 1 10 17,5 145,000, -

- working spindle diameter
1CO0 mm
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Itew Denorination pcs input weight price
. in, k¥ in tons US &

- taver in spindle Morse 6
- maximum boring diawmeter 55C mm

- maximum face turning ::ismeter
900 mm

- table clamping surface
1250 x 1250 mm

Cigital position readout:
For measuring positions of moving
machine essemblies a single digit-
al position readout is employed.
The positicn readout provides for
8 cyclic-absolute measuring of

. positions of the workpiece or the
tool in three axes:
in transverse direction - X -
slide with table
in verticel direction - Y - headstock
in longitudinal direction - Z -
slide with table.

‘ Linear inductosyns with one track
of 2 mm pitch are used as measuring
units in this system. Reading is shown
in the netric system. The values are
shown on a five-digit display.

Special accesasories:

- telescopic holder 1
- spindle guiding support 1
- spindle clamping support 1
- tool cooling equipment 1
- vertical milling attach-

ment 1
- set of changeable gears
. for thread cutting 1 set
- set of long plain boring
bars 1 set

- bearing bushes, supports
for boring bars




Item

Uenomination pcs

ANNEX 1

input
in k¥

weight price
in tons US &

set of boring heads for
boring bars

boring attachment 1
universsl boring head 1

attachment for clamping and
e jection of tools 1

clamping angle plate 2
clamping block

auxiliary pendant control
panel 1

enchoring material 1

Tools:

.adaptor

support for clamp 16x50 4
stand for clamp dia 63 16
flat clamp 23x160 4
stop for workpiece fixing 4

right-hand cutting shell-
end milling cutters

face roughing cutters

cutter arbor spanner No.
27, 40

distance collars

cutter arbors with face
carrying

ejection wedges No. 1,3,5
supports with centre 130
supports with notch 12%
drilling chuck 16

arbor for drilling chuck
clamping bush

clamping bush inserts

NI

[\V]

tool post
roughing tool
broaching tool

boring and r oughing head
incl. accessories

H DV RWHEREREHFERD S WW

—

milling head arbor
centring attachment 1

set

get

set(8 pcs)
set (12 pcs)

sets

set

set
sets
sets
set

o
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Item Denomination pcs input welght price
in kW in tons US g
- ad justable boring head 2
- universal boring head 1l
- spare tools for boring rough- .
ing head 5 sets(a 40 pcs)
- gpare tools for adjustable 3 sets (& 20 pes)
boring head
- spare tools for universal 5 sets (a 20 pcs)
boring head
- single ended spanners 1 set
- double ended spanners 1l set

3.80

Spare parts for two years of operation

Radiel drilling machine 1 4 4,1 38,000, ~

- maximum drilling capacity
in so0lid stock 50 mm

- maximum boring capacity 200 mm

- maximum distance between
spindle and base 1500 mm

- taper in spindle Morse No., S

Special accessories:

- cooling equipment incl.
electric pump

- adapters

- box-type table

- tilting table

- cross table

- machine vice

- supporting column

(I T S SR SR S

Tools:

- clamg support 16x80, 20x50,
20x8 6

- stand for supports @ 63,
g 90 4

- flat clamps 23 x 200 2
- gooseneck clamps 11,5 x 100 2

- adaptor with taper Morse
No. 5x4, 5x2, 3x2 3
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Ttam Denomination pcs input weight price
. in xW ip tons US ¥
- aﬁnn#--inn wpoale 3’ 5 2
- drilling chuck 1€ 1
- ananner for chuck 1
- machine reamera from P 11
to @ 20 mm H7 2 sets
- machine reamers from @ 21
to £ jJ2 mm H7 1 set
- skewering reamers from
@ 32 to @ 60 mm H7 1 set
= counterbores for screws
M 10 to M 20 1 set
- snail countersinks for screws
. M 10 to M 24 1 set
- countersinks for screws
M 10 to M 16 1 set

- machine taps M 10 to M 20 1 set
- reamer drill holder @ 32,

40, 50
- centering drill 4 10
- short drills from @ 10
. to 16 1l set
- taper-shank drills from
#15 to d 75 mm 1 set
- taper-shank reamer drills
@98 to 31,6 mm 1 set

- fixed changeable insert 1 set

~ #mavargable changeable
insert 1 set

Spare parts for two years of operation

3.9, Single~-column vertical boring
and turning mill 1l 40 9 180.000, -

- maximum swing 950 mm
- table dismeter 800 mm

. - maximum distance between
table and turret face 750 mm
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. Item Denomination pes input weignt price
W to S
Special accessories:
~ electrohydraulic copying
attachment
- electrohydraulic chucking 1l
-~ cross-rail tool head cooling
squipment 1l
- cone turning and thread cut-
ting attachment 1
- set of tool holders 1 set
- extending grinding attach-
ment 1l
. - side head cooling equipment 1
Tools:
= hand-operated chucking 1
- right/left-hand screw-cutting
tools 8
- external screw-cutting
tools 4
- right/left-hand roughing
' tools 12
- right/left-hand cranked
roughing tools 12
- right/left~-hand side
roughing tools 12
- right/left-hand angle
cutting tools 12
- internsl angle cutting
tools 12
- right/left-hand recessing
tools 12
Spare parts for two years of operation
3.10, Centre-type universal grinding
o machine 1 16 6  80,000,-

- swing 320 mm

- distance between centres
2000 mm
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\ Iitem Denomination pcs input weight price
_in kW ip tons US §

Special accessories:

- equipment for internal grinding
without spindle and three-
Jaw chuck 1l

- closed supporting steady 1l
- tiltini wheel dresser, mounted
ble

on ta (without diamond) 1
- stop box 1l
- three-jaw ctwuck, dia 200 mm 1
- wheel dresser, without 1
dismond
- wheel dresser, mounted on
. tailstock, without diemond 1
- wheel dresser, mounted on
table, without diamond 1

- table-mounted wheel dresser
with ad justable inclination
angle, without diamond 1

~ table-mounted form wheel
dresser without template

and diamond 1
. - Solid grinding wheel flanges
for widths from 80 to 200 1l set

- flanges of built-up grinding
wheels widths from O to 225 1 set

- auxiliary workpiece steadies

dia 65 to 135 2
~ fine table swivelling

attachment
- balancing stand 1l
- mgsnetic clamping plate dia

2 1l
= hand-operated clamping

collet 1l
- additional collets 5 to

15 mm, 3/16 to 9/16" 18

. - shims for machine bed

lengthwise levelling 1 set
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Denomination pcs input weight price
W topns US
Tools:
- tapereg centre Morse No.
5 - 60 2
- flatteged centre Morse No.
5 - 60 -2
- rofary centre Morse No. 5
60 2
- arbor up dis 10 to 50 1 set

grinding wheel, dia 500x80 1 set

Spare parts for two years of operation

Horizontal surface grinding
machine 1l 9,3 3,4

- table clamping surface
320 x 1000 mm

- max, grinding width 320 mm

- mex. grinding length 1000 mm
- max, workpiece height 350 mm
Special accessories:

- complete cooling equipment 1

- dust exhausting equipment
incl. accessories

- balancing stand l
- electromggnetic clemping plate

300 x 1000 incl. a set of
clamps 1l
- wheelhead-mounted wheel .

dresser (without diemond) 1
- additional grinding wheel

flange 1l
Tools:
- side sliding steady 2
= grinding wheel dia 250x20 10

28,200, ~
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l1tam Dannminatl 1an AT tnpul  woelsht e
W tops US

3.12. Meggyring instruments and gauges

- flat steel rule 1000 mm 4

~ flat steel rule with scale
on bevelled edge 500 mm 4

- flexible steel rule 300 mm 4
- flexible steel rule 500 mm 4

- calliper rule with auxiliary
Jaws for inside measurement
a?g with depth gauge 1/20 -
1 4

- calliper rule with adjusting
device and with auxiliary
Jaws for outside measurement
® 1/50 - 400 2

- calliper rule with adjusting
device 1/50 - 600 2

- sliding depth gauge 1/50 -
250

- outside calliper 200
- outside calliper 300
= inside calliper 200
' - inside calliper 300
- universal protractor

- sliding depth gauge 1/20 -
600

- protractor for measuring of
tool edge angle

= feeler gauges 0,02 to 0,20
- feeler gauges 0,05 to 1,00
= gine bar 300
- 8ine bar with centres 200
= sine bar with centres 300
- external radius gauges(set)
- radius gauges 1 to 7

. - radius gauges 7,5 to 15
- metric thread gauges

- Whitworth and pipe thread
gavges

I e S I S s B I VY NS S R S R N W Ry Wy W R WP R

o)

- checking rule 500 1
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Denomination

pcs input weight
W _in t

checking rule 1000
precision flat square 160
precision try square 160
precision try square 250
set square 630

- spring bow compasses 200

spring bow compasses 300

metal bar divider with
divisions in mm 500

metal bar divider with
divisions in mm 1000

marking gauge with scale
300
marking gauge with scale
500

marking gauge with sceale
1000

marking-awl small
merking-awl large (big)

OVIE VI R I

1
10
10

stand for adjustable gauge 2

flat steel rule for stand
500

flat steel rule for stand
1000

.» ribbed marking-off plate

1000

ribbed marking-off plate
2000

checking and marking-off
¥681°ck with two grooves

checking and marking-off
ggglock with four grooves

marking-off V-block with
clamp 140

support with centre 80
support with centre 130
support with notch 95

2

o OV ON o
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Item Denomination pcs input weight gprice
_in kW in tong US 3
- support with notch 165 4
- micrometer csalliper gauge
C to 25 2
~ micrometer calliper gauge
25 to 50 2
- micrometer calliper gauge
50 to 75 2
- micrometer calliper gauge
75 to 100
- micrometer calliper gauge 2
100 to 125
- micrometer calliper gauge
125 to 150 2
. - micrometer calliper gauge
150 to 175 2
- micrometer calliper gauge
175 to 200 2
- micrometer calliper gauge
200 to 300 1
~ micrometer calliper gauge
300 to 400 1
- micrometer calliper gauge
. 400 to 500 1
- micrometer calliper gauge
500 to 600 1
~ micrometer calliper gauge
600 to 700 1
-~ micrometer calliper gauge
700 to 800 1
- micrometer calliper gauge
800 to 900 1
- micrometer calliper gauge
900 to 1000 1
- inside micrometer calliper
3 to 10 2
- inside micrometer calliper
5 to 45 2
. - inside extension micrometer
100 to 1200 1

- get of extension rods 1l set
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Itenm Denomination pcs input weight price
. in kW in tons US @

- micrometer calliper gauge for
sheet metal O to 10 2

- micrometer calliper gauge base 4

- micromaeter calliper gsuge for
gears 0 to 25

- micrometer calliper gauge for

gears 25 to 50 1
- dial indicator with 0,01 mm

divisions 2
- diel indicator with 0,001 mm

divisions 2
- lever diel indicator with

0,01 mm divisions 2

. - three-contact inside calliper

with diel indicator 1l
- inside calliper with dial

indicator 180 1l

-~ inside calliper with dial
indicator 260 29,5 to 55,5 1

= inside calliper with disl

indicator 260 55 to 155 1
- inside calliper with dial
a indicator 407 1l
- micrometric passameter
0 to 25 1
- micrometric passemeter 25
to 50 1
- measuring stand with permanent

magnet 5
- centres 2
- measuring table accessories 2
- hand-operated hardness tester 1
- Brinell’s magnifier 2
Longitudinal spirit level 1l
frame-type spirit level

. 200 1

Totel price 16.500,~
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. Itenm Denomination pcs  input weight price
' in k¥ ip tops US
2.3, Electric lowsirequency melting
furnace for non-ferrous metals
melting on the base of copper
alloys 92,000, -
- frequency 50 c/s
- melting pot capacity 120 kg
3.14, Slotting machine 1 11 8,2 41.000,-
slotting stroke 400-500 mm
table clamping surface dia 800mrm
tool overhang 710 mm
. Tools:
- vice 160 mm 1l
- U-clamps 23x160 mm, 23x200 mm 4
- fixed gooseneck clamps
11,5 x 100 2
- clamp supports 16x50 mm,
20x80 mm
. - 8lotting and r oughing tool 2 sets
- slotting tool for grooves 3 sets
- double-edged slotting tools 2 sets
Spare parts for two years of ‘
operction.
Total estimated price 1983 CIF Hanoi 792,500, -
Total estimated price 1, 2, 3 1983 CIF Hanoi 900.000,~
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UNDP INPUTS - INTERNATIONAL STAFF AND FELLOWSHIPS FOR
RICE MILLS

The following international staff will be assigned to
the pro ject:

a) Chief Technical Adviser

The Chief Technical Adviser should have a degree in
science or engineering with experience in construction
and operation of repeir shops. He will be responsible
for the overall operation of the project and for the
direction and coordinetion cf the work of experts in
sccordsnce with timing and details specified in the
Work Plen. He will start at the beginning of 1983 for
a period of 18 months. His duty station will be Hanoi.

21 x & 6 900 = 8 144 900

Vietnemese input: office, furniture, trensport facilities
etc.

b) Experts on the erection of machinery and equipment

The experts should heve experience in the erection of
machinery and equipment, either in the mechanical part
or in the electrical part. The number of experts will
depend on the number of complicated mechines and the
number of suppliers; the total will be approximately

10 man/months. They will work in close cooperation with
the Chief Technical Adviser. The exact number will be
fixed later. Duty station: Henoi in the years 1983 and
1984,

10 x 6 900 = & 69 000
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Vietnamese input: workers, erecticn material, electri-
cal installation, means of transport, electricity,
erection of foundations etc.

c) Expert on rubber rollers

The expert should have a degree in science, mechanical
engineering or chemistry with experience in the pro-
duction of rubber rollers for rice mills. He should
determine the new formula for rubber mixture suitable
for the production of rubber rollers in compliesnce with
the climatic conditione in Vietnam and be properly
acquainted with the process of mixing, forming, vulcaniz-
ing, with the specification of suitable mechinery and
equipment, with estimate C and F prices. He will work
in cooperation with the Chief Technical Adviser. His
duty station will be Hanoi and he will start approxima=-
tely at the beginning of 1983 for & period of 4 months.

4 x 36 900 = 8 27 600

Vietnamese input: office, furniture, means of transport,
rew materials for rubber mixtures, workers, electricity,
stean etc.

d) Experts on designing the rice machinery and equipment.

These experts should have a degree in science or engineer-
ing with experience in designing modern machinery and
equipment, mainly:

- stoner to seperate stones from paddy or brown rice
by utilizing the difference between specific gravity
of rice and stone, cepecity of 4-6 tons per hour;
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Ltlly sepbralul Lo depainle biown rice Lo paddy,
gravity type, utilizing the difference in weight
and surface roughness of paddy and brown rice, capacity

of 4 tons per hour;

- paddy grsder - to separate long grein paddy from short
grain one before husking, capacity of 4 tons per hour.

They will work in cooperation with the Chief Technical
Adviser.

Duty station: Hanoi. Two experts far a period of 14 man/
months each, total 28 man/months. The work will start

in mid-1983.

28 x 3 6 900 = & 193 200

Vietnamese input: 15-20 engineers and draftsmen, office,
rooms, drefting boards, furniture, trensport facilities
etc.

e) Expert on machining technology

This expert snould heve a degree in science or engi-
neering with experience in wodern machining technology, .
use of modern machine toole and training of workers

and engineers in this fleld. He will work in close co-
operation with the Chief Technical Adviser. His duty
station will be Hanoi and he will start in 1983 for

a period of 12 months.

12 x 6 900 = 8 62 800

Viatnemese inout: office room, furniture, meens of

trancport etc.
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f) Expert on maintenance

This expert should have a degree in science or engi-
neering with experience in maintenance of machinery
and equipment in rice mills with regard to permanent
periodical repairs (preventive repairs). He should
train engineers in the planning and execution of pre-
ventive repairs. His duty station will be Hanoi end
he will stert approximately at the end of 1983 for

a period of 6 months.

6 x $6 900 = & 41 400

Vietnamese input: office room, furniture, means of
transport etc.

International staff total g 558 900

Fellowships

Six international fellowships of 20 man/months for
teennical on-the-job training of local technicel staff
at foreign big rice mills with repair shops or rice
milling machinery snd equipment producers in which
relevent activities are well esteblished.,

1. FellowshLip for one person in the machining of compo-
nents and parts for repairs - 4 months.
2. Fellowship for one pereon in the maintenance and

servicing of electrical and electronic equipment -
3 months.

3. Fellowship for one person in the welding process =
3 months.

4. Fellowship for one person in metal forming process
3 months.
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5. Fellcwship for one person in the planning of prever-
tive repairs - 3 menths.

€. Fellowship for one person in the mansgement of the
repair plant, orgenization process etc. - 4 months.

Total <0 x ¥ 2 C00 = & 40 000

Internationsl staff and fellowships for rice mills

Total £ 598 000
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‘ CENTRAL REFAIR AND MAINTENANCE FLANT AND SPARE
PARTS PRODUCTION FOE SUGAR MILLS
IN BIEN « HOA

PROJECT STUDY
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ANNEX 3

Central Maintenance ajd Repair Shop at the Bien-Hosa
. Sugar Refinery

1. Foreword

The Covernment of Vietnam has entrusted the Gereral
Mensgement of Suger Mills in Ho Chi Minh City with the
construction of a centrael meintenance shop for the repsir
of sugar mills and for the manufscture of equipment for
amoil suger mills with the total capacity of 2,000 tons
of products per year.
The Government hzs approvel capitzl expendituse for the
construction of the maintenence plent in the velue of
. 50 million Dongs including the construction and techno-
logical deliveries.

The building site is situated within the suger mill in-

dustrial area end covers 4,08 ha.

The documentation worked out by the Vietnemese party and
. presented to UNIDO experts in the course of negotiations
has been worked out - in their point of view - more or
1ess as a study end it dues not design operating units
in detail from the technological and designing aspecte

The study includes the demand for the construction of

a foundry. In view of the fact that the requirements

of the Vietnamese party were meximized (grey iron cast=-
ings up to 8 t, steel castings up to 1 t and the pos-
sibility of casting malleable iron and non-ferrous
metals) they could not be met and that is why the
enclosed specificetion of machinery end equipments

does not include foundry equipment and the UNIDO experts

‘ do not recommend its construction.

It hes been agreed in the course of negotistions that
the UNIDO mission would only work out the specificat=-
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jon of marhinery neceasary for the repair and prodact-
ion of sugar mill equipment with the ecnpreoyly require:i
ard indicate the necesssry flcor spece for the separa-
te operating units in layout drawings of the shops.

This project is promoted enthusiastically by the Govern-
ment itself; all the Vietnamese officials taking part

in the discussions have been guite reassuring on this
pcint. The UNIDO mission has been assured thet the
Government has agreed to make the purchases of all the
equipment (spart from the UNDP inputs) and to stick to

the deadlines leid down in the workplan (see time schedule,
pages 37 and 38and Annex 7).

The machine to be supplied through UNIDO Vienna in the
value of 900.000,- US g and the technical personal
assistance in the value of 600,000,~ US & will be specified
in a special appendix. The remaining machinery will be
provided for by the Vietnamese customer himself, either

by import or from local resources.
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. 2. Beasic Froduction Data

The contemplated producticn of simple sugar mill equip=-
ment sn? spare parts includes crushing rolls, tanks,
discharging hoppers, receiving hoppers, storage bins,
traps, cleaners, tubuler devices, conveyer links, sugar
case cutting blades, steel structures, pipings and re-
peira of suger mill rollers. According to the specificat-
jon,the anticipated volume cf cutput,amounts to 2,000 t
per ennum. The production essortment is as follows:

a) Tubular devices (tanks, discharging hoppers,
receiving hoppers, storage bins) 350 t per annum
. b) Traps, cleaners, separators, vessels
sand agitators, conveying ard mechanic-
al equipment etc. 510 t per annum
¢) Repairs and manufecture of suger mill
rolls and manufacture of small sugar

mills 240 t per ennum

d) Steel structures 5C0 t per annum

. e) Receivers and sheet-metal parts 100 t per annum
f) Sheet metel piping 150 t per annum

g) Drewn piping 100 t per annum

h) Shop equipment and inventory 50 t per annum

Total 2,000 t per &annur

The specification of technological equipment, operetin
areas, workers and other technical parameters * the
contemplated plant is based on long years . .erience
of the UNIDO experts.

. Regime of work:
Number of working days per annum 300 days
Number of shifts e day 2

Number of working hours in a shift 8
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. 1. Material

For the considered production, the following aversge
annusl consumption of production material with the
indicated specification will be necessary:

- metal sheets, thickness up to 1C mm apnrox. 520 t
- plates up to 40 mm epprox. 240 t
- tubes (seanmless snd welded) and bars

(rounds, squares, flats) of different

diameters approx. 280 t
-L, Ty U, I sectious of different

sizes apprcx. 62C t

' - grey iron castings, steel castings approx. 180 t

- non-ferrous metal castinge (copper-
base alloys, aluminium base alloys
etc.) approx. 35 t
- forged pleces approx. 8C t
- paints, varnishes, thinners, putty =spprox. 15 t
- subcontract suppliea:
. jointing mesteriml (bolts, nuts,
washers, rivets)
- welding electrodes of different
qualities and sizes
- electric wiring materisl, cables
ete.
- electric motors of different sizes

- electric starters, switches, breakers
etc.
- ball tearings of different sizes
» measuring instruments for remote
control etec.
. - wood of various quality approx, 340 ¢t
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. All materisls mentioned are imported, except for instance
rrey iron and steel castings, non-ferrous metal cast-
ings, =smell sizes of Jjointing materisl, small electric
ewitches and some kinds of wood.

Storing cepacity:

grey iron castings, steel castings and subcontract
supplies 12 months

all other kinds of reaw materisls 6 months

As sugar factories and refineries were supplied by

. different suppliers from different countries in the
period of fifty years it is impossible to work out
a list of spare parts for emergency repairs for the
interim period.

If UNDP concentrated on extensive asszistance to the
repair and meintenance activities that are being

. undertaken by the small workshops attached to the dif-
ferent sugar mills or refineries, it would be in effect
going counter to the efforts being made to create a
centralized repair end maintenance system.

Some degree of standardizetion of spare parts will be
achieved at the time when the new Central Maintenance
and Repair Shop is in operation, mairly in the product-
ion of spare parts for simple sugar mill equipment;

the productiun of spare parts for old, big sugsr mills
will glways remain piece production.
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4. Orpanization of Production

The production oi sugar mill 2quirment can be ~.as8si-
fied according to the production arees as follows:

materisl storerooms

- meterial preparation shop (~utting shop)

- manufacture of steel structures and drawn pipework

- forging shoo nnd heat treatment

- boiler shop (manufecture of tubular devices, and
sheet metal piping including pressure tests)

- repairs and manufacture of sugar mill rolls and manu-
facture of small sugar mills

- sub-contrector supplies (bearings, jointing material
etc.) will be stored in a shed

- machining shop '

- mechanical shop (for essembly of egitstors and driv-
ing units end manufacture of mechanical parts)

- engineering inspection in indiv idual workshops

- surface treatment

- maintenance of tools and fixtures (mechenicel and
electrical shop, wood warkshop)

- in-process stores including tool~issuing room

- tool grindery

- forwarding department

The main production meteriei will be stored in the open
area on racks or on the ground according to the assort-
ment. In the preparation shop, material will be cut

by means of mechenicael equipment, shears, power 3aws

or manually by means of oxy-acetylene cutting so as

to prepare it for further processing. The material will
be dispatched as neceseary to working sites such as
boiler shop, forging shop, machining shop, welding

shop and the mechanical depsartment.
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In the steel structures shop the supplied material is

to be streightened, marked out, assembled to sub-assemnbl-
ies, drilled, welded or rivetted together, straightened,
surface treated (sesnd-blasted and peinted). This shop
co-operates with the mechanical workshop, forging siiop
end mechining shop.

In the boiler shop, the material is marked out for the
plening and drilling of tube plates. The shell, cone
end neck ss well as tube bottoms are fleme cut here.
The material prepared in this wey is pre-bent, bent

and welded at the separate workplaces either by hand or
on a semi-sutomatic welding machine. The individual
vessels and devices shall be pressure tested.

The repair of sugar mill rolls and the manufacture of
small sugar mills are carried out in the factory build=-
ing housing the forging shop, heet treatment, mechanic-
al and assembly shop. The sugar juice yield depends on
the quality of the rolls and that is why it is neces-
sary to give great care to them. The roll is & metal
shaft on whica the roll sheath is mounted. The sheaths
are made of special coarse-grained grey cast iron.

The rolls composition and manufecturing process are
patented. Open-hearth furnaces using hematite pig iron
are used for melting cast iron followed by upright cast-
ing in permanent moulds. The roll sheaths are fitted
with grooves of different profiles to ensure juice
runoff and better drswing ot sugar cene between the

rolls. When the harvest is over, each roll has to be
dismentled from the mill, checked and clamped together
with the shaft in & centre lathe and the grooves in
the sheath are to be turned. They can be turned 4 to
6 times. Then the roll sheath has to be renewed end
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n new sheath masnufactured. The roll sheaths are machined
on a centre latle and the hole is bored in e simple
boring device separately. The bered hole is smaller

than the shaft diesmeter.

The roll sheath is heated grudually in a furnace up to
the temperature of 25COC pt the meximum rate of 30°C
per hour. Once the temperature has been achieved, 4 dwell
st the required temperature should follow for 8 to 10
hours.

Then the toll is inserted into the sheath with the aid
of & crane and allowed to cool slowly in the furnace.
Then the corresponding grooves are turned and flanges
screwed on. The shaft will withstand approximately

15 seasons and then it has to be replaced witl a new
forged piece which will be maechined on the same centre
latne. The capecity of the lathe ond the furnace is
sufficient for the maintenance of sil rolls from the
sugar mills of both North end South Viatnam.

In the forging shop, parts are hot-preased or cold-pres-
sed on a hydrasulic press end an eccentric press. In

the machining shop, the material end the coumponent

parts are marked out and machined on machine tools
according to their technological character - on lathes,.
milling mechines, shaping machines, boring machines ete.

In the mechanical workshop, semi-products are proces-
sed, gears are fitted, fittings end chaeins assembled,
sub-assemblies and individual assemblies welded in-
cluding the surface trestment snd functional tests.

The products are then passsed over for heat treatment,
assembly, checking and surfece treatment.

Finished and tested products are then tramnsported to
the finished stock room and forwarded through the
forwarding depertment to the customers.
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5. Area recuirecent

The aress necesasry tou ensure *the spare parts manufacture
and maintenance aud repeirs ol sugar mill equipment can
be divided into production and ancillary areas:

a) ¥roduction areas

The production sreas are located inside the factory

buildings.
Operating unit Totnl area in 8G.MW.
Meterial cutting 400 sq.m.
. Boiler shop 900
Forging shop, pressing shop, heat
treatment 600
Repair shop of rolls and manufacture
of small sugser mills 120
Mechanicel sssembly shop 300
Mechining room 900
Surface treatment 200
. Manufacture of steel structures and
pipework is situated in a shed in the
open area 1,500

In-process stores, tool stores and

tool issuing rooms 400
Ancillary shops:
Tool grindery end tool shop 350
Msintenance shops: mechanical 350
electrical 80
wood workshop 200
Total production ares 6,30C sq.m.
‘ ") Ancillary saress

The ancillery storage and forwarding areas will be
situated in the open area on hardened surfaces.
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Sub=-contractor supplies store 300 3q.m.
Metal sheet and ®miproduct store 900 sq.m.
Frofile material store 900 sg.m.
Forwarding department snd finished

stock room 1,500 sq.m.
Total ancillery areas 3,300 sq.m.

The edministrative building for the mariagement and
technical staff of the plant including chenging rooms
and personal service facilities could not be considered

as no drawings have been s3ubmitted.
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6. Manpower requirements

The dasta on the number of work~rs for the considered
plent in the basic classification are indicated in the
following survey for tne contemplated two-shift operat-

o

ion.
Categories of employees production auxiliary
workers workers

~ sheet metal and semi-products

store 2 1
- gsections store 2 1
- cuiting and preparatiocn of

material 6 1
- manufacture of steel structures 24 4
- boiler shop 34 6
- repair of sugar mill rolls 2 2
- forging shop 8 2
- heat treatment 4 1
- surface treat .t 6 -
- machining shoep 3C 4
- machine adjusters 4 -
- mechanical and assembly shop 12 4
- mechanical meintensnce shop 4 -
- electricel mainternance shop 2 -
- wood workshop msintenance sinop 3 -
- tool pgrindery 3 -
- engineering inspection 8 -
- t00l issuing room 3 -
- in-process store and sub-

contractor supplies store 3 -
- forwariing department and finished

gtock store 6 2
- laboratory 4 -
- crane operatcrs 14 10

- in-process transport 12 8
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. - foremen and masters 1z -
- sdministrative workers in pro-=
duction (plenrer, dispatcher) 10 -

- technical wvorkers (design erngineers
technologists etc.) th

-

- plant manageinent Number according
to local prectice

Recapitulation of employees:

Procduction workers 126
Auxiliary workers 46
Workers in stores and tool-issuing
room 16
. Engineering inspectors and adjusters 12
Maintenance workers 12
Transport workera 26
Technical workers in operation
sections 16
Technical workers of the plant 11
Administrative workers in operation
sections 10
‘ Total of workers 275

- ——
===

The Central Repair Plant for meintenance and repairs of
sugar machinery and equipment is being set up in a region
that hes many industries. It will be therefore easy to
lep the different skills and the general manpower re-
quirements from the surrounding industries. The Govern-
ment will do everything to ensure that all the manpower
requirements of the project are fully met,




7. Power supply system

7.1. Electric energy

It drives machines and equipments and feeds various con-

sumers,

Total power irput installed approx. 1,500 kW
Voltage 3x380/220 V - 50 Hz
Utilization factor 0,3

Maximum anticipated losd approx. 480 kW
Utilizeble time capecity of the

machine 1,920 hours
Approximste yearly consumption approx. 900,000 kWh

The data include only the corsumption of electric power
for technologicel equipment, not for lighting. The in-
dicated power consumption will be covered from publie
high-voltage mains via the plant's own transformer
station which is not included in the specification of
machinery end equipment.

T.2. Water for Technologicel purposes

It is used for the preparation of cooling emulsion,
for the cooling of machinery and for pressure tests,

Maximum consumption 150 l.p.min.
Annual consumption approx. 43,000 cu.n.
per annumn

If water reservoir is not considered for pressure tests,
it is necessary to dimension water supply for the con-
sumption of 300 l.p.min,

[ 1" - e e e I [N
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To3« Fressure sir

It 1s used for sand blowing of objects, paint application,
machine operation and blowing of cuttings.

maximum consumption ...
working pressure

approx. 300 c.m./hr
0,4 to 0,6 MPa

average full consumption approx. 210 c.m./hr

The compressor plent shall e situated outside the ractory
building snd shock- and sound-insulated.

7.5. Oxygen and acetylene

Oxyge and acetylene are used for flame cutting machines,
pre-heating and welding of material.

Yearly consumption of acetylene 600 cylinders
Yearly consumption of oxygen 2,500 cylinders
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8. iMgterials handljng

All material will be transported into the plant and
finished products will be dispatched by means of trucks
and trailers.

H by Overhead Travelll Cranes

Norkshop capacity gty. span 1ift
sheets, plates, semiproducts

and sections store 8 t 1 18 m 8 m
manufacture of stcel structures 5 t 1 18 m 8 m
cutting shop and materisl

preparation 8 t 1 18 m 8 m
Boiler shop 10 t 1 18 m 8 m
Forging shop 10 t 1 18 m 8 m
Machining shop 8 t 1 18 m 8 m
Forwerding and finished

products store room 10 t 1 18 m 8 m

A platform rail truck with the loading capscity of 10 Mp
will be used for the transportaetion of heavy semi=-pro-
ducts between the separate workshops. Platform dimensions
2,300 x 1,200 mm, track gauge 800 mm, height of the plat-
form above floor 620 mm - quentity 4 piccas.

Hapndl Wheel Tryc

- high-11ft truck with a loading capacity of 3,200 kg - 1 pc
- high-1ift truck with a loading capacity of 1,000 kg -~ 2 pecs
= hand platform trucks, loeding capacity of 630 kg - 4 pcs

positioners from dia 500 to dia 4000 mm are necessary for
welding big rotary component parts with the following
loeding capacity:

5t -2 sets (1 of these with driving gear)

10 t - 3 sets (2 of these with driving gear).




- 153-

. 9. LIST OF MACHINLS AND EQUIPMENT

G.1. Material Dividing Shop

G.1.1. Guillotine shears 1 pc
- mex. plate tnickness 6,3 mm

- mex. cutting length 2000 r.

G.1.2. Guillotine shears 1 pc
- mex. plate thickness 16 mm

- max. cu'ting length 31950 mm

. 9.1.3. Hack saw 2 pcs
- mex. matecial diameter 28C mm
- mex. squere iron dimensions
250 x 250 mm

9.1.4. Circular saw 2 pcs
- max. materiel diameter 290 mm
. » max. square iron dimensions
260 x 260 mm
~ sew blade digsweter 6LC to 810 mm

9.1.5. Section shears 1 pc
- max. flat iron dimecnsions
50 x 12 mm
- max. square iron dimensions
25 x 25 om
- muX. round iron dismeter 25 mm
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C,.. Boiler Shop

G.2.1. Hydraulic tube bending machine
- max. dimensions of bent pipe
dia 40 x 2 mm
- max. bending resdius 200 mm

9,2.2. Hydraulic tube bernding rachine
- msx. dimensions of bent tube
dia 114 x 7 mm
- max. bending radius 600 mm

9.2.3. Mechanical tube becnding machine
- min. internal bending redius

3C wm
- max. internal bending radius

270 mm

9.2.4. Plate and section bending rolls
- max. thickness of rolled rlate
1C mm
mex. L-section size 100x100x10 mm

min. rolling diameter 550 mm
working width 3150 mm

9,2.5. Plate bending rolls
- max. thickness of rolled plate
4 mm
- min. rolling diameter 220 mm
, = working width 2000 mm

9.2.6. Plate bending rolls
- max. thickness of rolled plate
8 mm
- min. rolling dismeter 250 mm
-~ working width 2000 mm

n [T .~ e P i
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Q.¢.7. Sheet bending machine
- mex. thickness of sheet 6 mm
- working width 2000 mn

9.2.8. Sheet bendinyg mechine
- max. thickness of sheet 25 mm
- workinz width 3000 mm

$.2.9. Hané-operated sheet bending mechine
- mox. thickness of sheet 2 mm
- working width 2000 mm

$.2.10, Press brake
- pressing force 1120 kN
- working width 3150 mm

9.2.11. Cutting-out shears
- max. tnickness of sheet 2 mm
- overhang 800 mm

9.2.12. Hand-operated lever shears

9.2.13. Hand-operated universal shears
for sheets and sections

9.2.14., Guillotine shears
- max. sheet thickness 25 mm
- max. cutting length 3150 mm

9.2.15. Plate-edge plsnring machine
- max. planing length 12000 mm
- mex. sheet thickness 80 mm

9,2.16. Hack aaw
- mex. material diameter 28C mm
- maex. equere iron dimensions
250 x 250 mm

T

ANMRX 3

2 pcs
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%.2.17. Column drilling machine 1l pe

S.c.18.

9.2.19.

9.2'200

9.2.21.

9.2.22.

- max. érilling diameter 20 mm
- max. drilling depth 160 mm

- table clamping surface 288x230 mm

Rediel drilling mechine 1 pe
- max. drilling cep-city in
s0lid stock die 50 mm
- max. distance between spindle centre
line aml sleeve 1600 mm
- max. distance between spindle and
base 15CO0 mm

Double-wheel grinding machine 2 pcs
- grinding wheel dimensions

dia 350 x dia 127 x 63 mm
Welding tractor 1 pe

- welding current up to 1000 A
- welding wire dia up to 5 mm
consisting of:

proper tractor incl. operating cese

control box

interconrecting materiel
set of attechments

Supporting structure for welding 1 pc
tractor
- bheight 4000 mm

Silicon-type welding machine 4 pca
- max. welding current 380 A

Rotery arc welding machine 6 pcs
- max. welding current 31% A
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9.2.25.

902.26.

9.2.27.
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9.2.29.
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9.2.31.

9.2.32.
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Marking-off plate incl. pedestal
- dimensions 250C x 1600 x 350 mm

Oxygen cutting machine

Hernd-opersted pressure tester
- max. working pressure 10 MPa

Hend-opersted pressure tester
- muX. working pressure 5 MPa

Positioner

- 1lifting cepacity 5000 kg

- dimension rahge of welded tanks
30C-3300 mm

Positioner

- lifting capacity 10 000 kg

- dimension renge of welded tanks
500-4200 mm

High-pressure esirless spraying
device '

Oxy-acetylene welding set
Pneumatic spot welding machine

- mex. welding force 1,6 kN
- throath depth 250 mm

LNNEX 3
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9.3. Forging shop

9.3.1.

9-302-

9.3.3.

90304-

9-3 050

9.3.6.

9.3.7.

9.5.8.

9.3.9.

Hydraulic drawing press

- rated force 2500 kN

- stroke 1000 mm

- clemping table 1600 x 1200 mm

Electric chamber furnuce
- working space 3000x1200x500 mm

- working temperature 1100°C

Spring hammer
- ram weight 63 kg

Anvil incl. pedestsal
- weight 250 kg

Tank for water and oil hardening
- dimensions 1500 x 800 x 1000 mm

Blacksmith’e hearth

Eccentric press
- rated force 4000 kN

Spindle press
- rated force 4000 kN

Straightening plate
- dimensions 3000 x 1000 mm

[ b e o -

2 pcs

2 pcs
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. 9.4. Rolls of sugar cene mills repair shop
9.4.1. Centre lathe 1 pc
- swing over bed 1250 mm
- swing over carriage 950 mm
- distance between centres 5000 mm
9.4.2. Heating furnace for roll sheaths 1 pe
-~ working tempersture max. 250°¢
- dimensions of working space dis
14C0 x 2400 mm
. 9.4.3. Cylinder henging attachment 1 pec
9.4.4. Simple boring attachment 1 pe

- boring dismeter from 300 to
600 mm

- borirg length 2000 mm

inel. boring rod
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. 9.5. Machining shep

9.5.1. Horizontal boring machine 1 pc
- spindle diameter 1CO mm
- mex. boring diemeter 560 mm
- mex. fece turning diameter 900 mm
- table clamping surface 1250x125C mm

9.5.2. Centre lathe 2 pcs
- swing over bed 380 mm
- distance between centres 1250 mm

9.5.3. Centre lathe 1 pec
. - swing over bed 550 mm
- distance between centree 3000 mm

9.5.4. Centre lathe 1 pc
- swing over bed 1050 mm
- distance between centres 4000 mm

. 9.5.5. Turret lathe 1 pe
- swing over bed 510 mm

9.9.6. Universal knee-type milling machine 1 pec
- dimensions of table 320 x 1250 mm

9.5.7. Vertical knee-type milling machine 1 pe
- dimensions of table 400 x 1600 mm

9.5.8. Gear milling machine 1 pc
- max. gear diameter 1000 mm
- max. module 10

. 9.5.9. Shaping mechine 1 pe
- stroke 710 mm
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l‘ 9.5.10. Slotting machine 1 pe
R; - stroke 500 mnm
9.5.11. Universal cylindrical grinding 1 pc

machine
- swing 320 mm
- distance between centres 2000 mm

5.5.12. Surface grinding mechine 1 pe
- clamping table 320 x 1000 mm

9.5.13. Open-side planing machine 1l pe
‘ - clamping table 900 x 3000 mm
- max. height of workpiece 900 mm

9.5.14. Double-wheel grinding machine 2 pcs
- grinding wheel dimensions 350 x
127 x 63 mm
’ 9.5.15. Open-side vertical lathe 1 pe

- mex. turning dismeter 1C00 mm

9.5.16. Radisl drilling machine 1l pe
- max. drilling diameter 50 mm

9.5.17. Column drilling machine 3 pes
- max. diameter drilling 20 mm

9.5.18. Column drilling machine 2 pcs
- max. drilling diemeter 32 mm

‘ 9.5.19. Marking-off plate 2 pcs
- dimensions 1500 x 1000 mm
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9.6. Mechanical - sssembly shop

9.6.1. Centre lathe
- swing over bed 38C mm
- distance between centres 750 mm

9.6.2. Universal knee~type milling machine
- table dimensions 400 x 1600 mm

9.6.3. Column drilling machine
- max. drilling diameter 20 mm

.6.4. Redial drilling machine
- max. drilling diameter 50 mm

9.6.5. Merking-off plate
- dimensicns 2500 x 1600 mm

9.6.6., Hydraulic essembly press
- pressing force 800 kN
- stroke 185 mm

9.6.,7. Hend-operated rack press
- pressing force 15 kN

9.6.8, Hend-operated spindle presas
- pressing force 400 kN

9.6.9. Double-wheel grinding machine
- grinding wheel dia 400 x 50 mm

9.6.10. Thyristor-type welding machine
- welding current 50 to 630 A

9.,6.11. Oxy-acetylene welding set -
universal type

ANNEX 3

2 pes

2 pecs

2 pcs

2 pce

2 pcs

2 pcs
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. 6.¢.12. Mobile compresscr 1 pc
- compressed air cutput 50 cu.m/hour

9.6.13. Spraying gun 2 pcs

9.7. Surface finishing shop

9,7.1. Fortable blasting machine 1 pe
- pressure tank volume 32C cu.dm
- sair pressure 0,6 MPa

9.7.2. Tank-type degreasing machine 1 pe
’ -~ tank dimensions 1500 x 850 x
1000 mm
9.7.3. Hot-air electric spraying-type 1 pe

degreesing machine

S.7+4., High-pressure airless spraying 3 pecs
. device
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9.8. Steel structures production

9.8.1. Horizontel hydraulic straightening press 1

- pressing force 300C kN

9.8.2. Section shears 2

- flat iron 50 x 1z mm
- squere iron 25 x 25 mm
- round iron dia 25 mm

9.8.3. Hack saw 2

- mex. diameter 280 mm
- max. dimensions of square iron

250 x 250 mm
9.8.4. Portable oxygen cutting mechinc 1
9.8.5. Oxy-acetylene welding set 6
9.,8.6. Silicon welding machine 5

- max., welding current 380 A

9.8.7. Rotery arc welding machine 3

- mex. welding current 315 A

9.8.8. Marking-off straightening plate incl. 2

pedestal
- dimensions 2500 x 1200 mm

9.8.9. Double-wheel grinding machine 2

‘-~ dimensions of grinding wheel
dia 350 x 127 x 63 mm

9,8.10. Redial drilling machine 1

- max. diameter of drilling 50 mn
- distance between spindle centre line
and eleeve 1600 mm

pc

pcs

pc

pcs

pcs

pes

pcs

pcs
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- rax. distance between spindle and
base 1500 mm

9,8.11. High-pressure sirless spraying device 2 pcs
(complete set)

9.9. Grinding and toocl-making shop

9.9.1. Universal tool-making grinding machire 1 pc
- grinding diameter 280 mm
- distence between cerntres 760 mm
- clamping table 980 x 140 mm

9.9.2. Universal tool-meking milling machine 1 pc
- longitudinal teble feed 80C mm
-~ cross feed of table 370 mm
- vertical feed of table 450 mm

9.9.3. Column drilling machine 1 pe
- max. drilling diameter 32 mnm

9,9.4. Horizontsl surface grinding machine 1 pe
- table clamping surface 1000 x 320 mm

9,9.5. Double-wheel grinding machine 1 pe
- dimensions of grinding wheel
dia 350 x 127 x 63 mm

5.9.6. Twist drill sharpening machine 1l pc

9.9.7. Marking-off plate 1500 x 1000 mm 1 pe
incl. pedestal

9.9.8, Sew discs and saw blades sharpening 1 pe
machine
- dia of saw discs from 200 to 1000 mm
- length of saw blades from 110 to 1950 mm
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. 9,1C. Maintenance shop

9.10.1. Mechanical maintienance

9.10.1.1. Centre lethe 1 pc
- swing over bed 38C mm
- distance between centres 1250 mm

9.10.1.2. Column driliing meachine 1 pc
- max. drilling ¢ismeter 20 mm

.10.1.3. Hand-cperated lever shears 1 pc
- max. sieet thickness 2 mm

9.10.1.4. Double-wheel grinding machine 1 pc
- grinding wheel dia 400 x 50 mm

9.10.1.5. Hend-operated spindle press 1 pe
- pressing force 400 kN

. 9.10.1.6. Thyristor welding mechine 1 pc
- welding current from 5C to 630 A

9.10.1.7. Oxy-acetylene welding set - 1 pc
universal type
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9.10.2. Electro-maintencrnce shop

9.10.2.1.

9.10.2.2.

9.10.2.3.

9.100204‘

9.10.2.5

9.10.2.6.

9.10.2.7.

5.10.2.8.

Electric hand-operated drilling
machine

- max. drilling diameter 13 mn
Universal measuring set
Electric instrument tester

Earth-resistance measuring instrument

Insulation resistance measuring
instrument

Voltage testers

Clip-on volt-amperemeter

Phase sequence indicator

(WS

pcs

pcse

pe

Pc

EC

pcs

pcs

pc
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¢.10.3. Maintensnce - woodworking shop

9.10.3.1. Bend saw 1 pc
- table dimensions 900 x 84C mm

9.10.3.2. Thicknessing machine 1 pe
- planing width 63C mm
- max. materiesl thickness 200 mm

9.10.3.3. Universal woodworking machine 1 pc

5.10.3.4. Joiner s bench 2 pca
~ dimensions 2200 x 620 mm
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Semi-products and materials gtcrea, in-process stores
anéd tool issuing room sre equipped with shelf and
skeleton racks to store particular kinds of materials
and tools.

Bulky products will be stored in the open area in the
forwerding department.

9.12. Engineering In-process Inspection

. It is fitted with individusl messuring instruments to
check the dimensions, thickness and hardness of materials.

9.13. Laboratory

It performs the testing of mechenical properties of ma=-
terials (tensile tests snd impact tests) and measures

. hardness by Brinell test, Roc¢kwell test and Vickers
test including metallographic snalysis.

9.14. In-process Handling
Overhead travelling cranes are used for the in-process

hendling of big and heavy products in factory buildings,
storehonaes snd the forwarding depertment.

9.14.1. Overhead Travelling Cranes

lifting capacity 5t = 1 pe
‘ lifting cepacity 8 t - 3 pcs
liftine caoscitv 10 t - 3 pes
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9.14.2. Rail Flatform Truck

with a loading caprcity of 1C Mp - 4 pcs
treack gauge 800 mm
platform dimensions 2300 x 1200 mm

9.14.3. High 1ift truck

with a loading capacity of 3 200 kg ~ 1 pe

9,14.4. High 1ift truck

with a loading capacity of 1 000 kg - 2 pcs

G.14.5, Hand pletform truck

with & loading capecity of 630 kg - 4 pcs

9.14.6, Positioner for welding big rotery parts

with a loading capecity of 5 t - 2 pes
(1 pc with driving gear)

with a loading capecity of 10 t - 3 pcs
(2 pcs with driving gear)

TOTAL PRICE & 500,000 US Dollars

This price covers all machines provided by the Vietnamese
Government erd the UNDP machines specified in Annex 4.
Seven cranes are also included in the price - these are
Government inputs.
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1C. Evaluatior and Commentaries on the Design of the

Mainterance and Repair Plant by the Vietnewese

Customer

The following car. be stated on the basis of the supplied
technical documentation, personal negoatietions with

the Vietnsemese customer in the SRV and an inspection

of the building site in the Bien-Hoa plant:

1) The building site of the msintenance and repair plant
has been chosen properly and linked with the sugsr
refinery which has a very good engineering standard
and it is therefore possible to expect a good start-
ing of the contemplated production in the maintenance
plant.

2) The total fenced-in area of the plent of 4,08 ha is
fully sufficient for the fixed capacity of 2,000 t
of products per annum and for further extension of
the plant. The lay-out drawings were submitted by
the Vietnamese.

When inspecting the building site according to the
presented comprehensive plan of the plant the UNIDO
experts found out that the location of one of the
factory buildings ccrresponds to a place where fil-
ling of marshy land was just being carried out. Doubt
was expressed about the ground bearing capacity in
this very place and sbout whether it would meet the
demands laid upon the besring capacity for the factory
building. The UNILO asked for the results of geologic-
al survey to be presented., This demerd has,however

not been met. The Vietnamese partner has sssured the
experts that the ground bearing capacity is sufficient
and meets the building requirements.

At the same time, large areas of the best building
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aite part were left unutilized. Unfortunately, thi.
aituation cannot be helped as thecons truction of
the building is slready underway. The best that

the UNIDC experts could do was to Jesign the most
convenient flow of materisl - see para. 10.4.

The height of production buildings for the boiler

shop and forging shop is insufficient and it has

to be increased for technological ressons. For example:
in the sugar mill rolls repair shop, the minimum
height of 8 m is necessary for the crane hook so that
rolls ean be placed safely in the shaft furnace. This
furnace has to be installed under the floor level

to ensure the required handling height. The UNIDO
experts recommend to ensure the required height of

8 m for the crane hook by raising concrete footings,
since the factory building steel atructure has already
been supplied and its accommodation is therefore not
possible.

The UNIDO experts do not agree with the arrangement

of factory shops end buvildings es drawn in the site

layout from the point of view of the production flow.

The following layout is recommended3

- sheets and plates, semi-products and sub~-contractor
supplies store would be connected with the section
material store by means of an overhead travelling
crane with e losd-carrying capacity of 8 tj

- the cutting and surface treatment shop situated
behind the sheets and plates store is fitted with
a rail platform truck for 10 t;

- production of steel estructures is situated behind
the seetion material store in a shed in the open
area. The two buildings are linked by means of a
rail platform truck;
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' - the cutting shop is next to factory buildings of
the boiler and machiuing shops whicnh are also linked
with eacli otiwr by meens of rail pletform trucksj

- on the opposite side, prcduction of steel stmmctures
is linked with two factory buildings. One of them
houses the forge and heat treatment shop, the me-
chanical shop,assembly shop asnd the repair shop of
sugar mill rolls.

The other building houses auxiliary shops (tool
grindery, tool shop, maintenance shop), laboratary,
in-procese stores and tool storeroomsj

- wshind The forwarding department snd the finished
. products store are situated behind the factory build-
ings. They sre connected with the machining room by
means of a rail platform truck.

5) The plant will also manufacture conveyer links and
sugar cutter blades as required by the Vietnamese party.

. Technological processes used:
a) Conveyer 1inks

- shearing

- heating to the temperature of 850°C in the furnace
prior to pressing

- hot pressing on e hydraulic press 2500 kN

- cold sizing on the same press

- hole punching on an eccentric press

- gurface treatment

b) Sugar cane cutter blades
Material - toocl stcel eccording to CSN 19132 - GOST U 7

. Mec1ining after soft annealing - strength 73 kg/mme s
- zut the basic form on power saw
- straighten (screw press)
- mill the cutting edge on both sides
- drill holes in the blade erd holder
- heat treatment of the edge (hardening, tempering).




11. SUPPLEMENTS

Time schedule

Ley-out of production, dwg. No. P-0-1896
Lay~out of workshops, dwg. No. P-0-1897
Conveyer links, dwg. No. P-4-4223

Sugar cane cutter blades, dwg. No. P-4-4224
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UNDY INFUTS - MaCiiINLKY AlD EGUIPMENT FOR_ SUGAR MILLS

Item Denomination pcs input weight price
in kW in tons US &

4.1. "orizonisl boring and mi’ling

machine 1 1C 17,5  145.0CC,

- gpindle diameter 100 mm
- taper in epindie Mcrse No. ©
- mux. boring diazeter 5oC mm

- max. face turning diamecter
90C mm

- table clamping surface
125C x 1250 mm

- digitael position readout:

For messuring of positions of the moving machine
agsemblies & simple digital position readout is
employed. The position reedout provides for a
cyclic ebsolute measuring of positions of the work-
piece or the tool in three axes:

in transverse direction - X - slide with table

in vertical direction - Y - headstock

in longitudinal direction - Z - slide with tabler
Linear inductosyns with one track of 2 mm pitch
are used ss measuring units in this system. Reed-
ing is done in metric measure. The values are
shown on a five-digit display.

Special accessories:

- telescopic holder 1
- spindle guiding support 1
- spindle clamping support 1
- cooling system 1
- verticel milling attachment 1
~ set of change gesrs for

thread cutting 1l set
- long boring bars 1 set
- 8liding sleeves, bearings,

boring bar supports 2

- set of boring heads for
boring bars 1 set
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- boring sotiacnment 1
- universsl boring hes: 1
- tool clampirng ané eje~t.ion
device 1
- clamping angle plates 2
~ clamping bSlock 1
- auxiliary pendant contrcel
panel 1
- enchoring materiel 1 set
Tools:
. ~ clamp supgport 16x50 3
- clamp stand die &2 16
- flat ciemp 23 x 160 4
- workpiece setting stop 4
- shell-end milling cutter,
right-hand 1 set (8 pcs)
- face roughing cutter 1 set (12 pcs)

- cutter srbor spanner, Nc.

. 27, 4C 2
- distance rings 2 sets
- cutter arbors with fece
carrying 3
- ejection wedge No. 1,3,5 3
- support with ceutre 130 4
- support with notch 12% 2
-~ drilling chuck 1€ 1
- erbor for drilling chuck 1
- clamping bush 1l
- clamping bush inserts 1 set
- adaptor 3
- tool hclder 1 set
. - roughing tool 2 sets
- gpot facer 2 sets
- rough boring head 1incl.
accessories 1 set




Jtem

Denrmivation pcs  inrut weight

rraice

in kW in tons US &

miiling nesd »rbor
centring rttaciment

adgustsetle boring hera

o e e

universael boring hesd

spare tools for roura boring
head

spare toocls for adjusiable
boring hesd

(U9}

spere tools for universal

bor ing hesad 5
single-endc:i spanriers 1
double-ended spanners 1

5 sets (a 40 pes)

sets (a 20 pecs)

sets (& 2C pes)
set
set

Spare parts for two years of operation

Cpen-side planing mechiine 1

-

table dimensions GCOx30CC mm
planing width 1200 uwm
planing length 2C0C mue

maximum workpiece height 9C0 mm

maximum tool ~ross-section
60x80 mm

Tools:

-

U-clamp 23x160, 23x200 4

slide gooseneck clamp
11,5 x 100 2

rough planing tocl, rigut-
hard 2

left-hard rough planing

tool 2
Right-nand corner tool 2
left~hend corner tool 2
smoothing tool 2
recessing tool 2

40 27,5 78.000,-

sets

sets
sete
setn
sets
sets

Spare parts for two years of operation.

[T I A
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o tiny

slottirg —weiant 200G o
table cle in sur?r -2 ie
distarnce retween talle gnd

stroke ruide 700 aGm

tool overtsng 710 e

o

o

—~

AV

mm

m&x., 100l c.cas-3decticr 40x45 mm

Tools:

vice 16C
U-clamps 27x160, 23¥200

fixed gnlzerge ck Clamps
11, 5%1CC

clemp supports lexHC, 20x8C
rough slotiting tcols
slotting tools for grooves
double-edged slotting tools

FES

2

4
2

-
<

2

sets
sets
sets

Spare perts for two years -f operaticn

maciiine

swing 12C am

4.4. Universal centre-type grinding

- distence Letweern centres 2000 mm

- max. grinding wheel widih 200 mm

- taper in spindle Morae No. 5

Special acceilsories:

- internal prinding sttachment

without apindle and three-~
jaw chuck

closed steamdy

table-mounted tiliing wheel
dresser witnhout diamond

stop box

16

4 G050 -

80.0C0,
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Item

;t >
3
tu

Dencioiral on pcs  input
in kW

welignt price
in tcns US B

three-aw c.uch, dia J0C0 1
radius trueing dreszer; withe
out diamord 1

tailstock~-mounted wheei side
dresser withoui dismond 1

table-mourted wheel side
dresser without disucnd 1

table-mourted gsiage et angle
dregsser, without diemond 1
table-mountsd wheel shape
dresser, without template

and diamord 1
801id grinding wheel flanges

for widths 80 to 2CC mm 1 set
built-up grirding wheel flanges
for widths up to 225 mm 1 set
ruxiliary workpilece sterdies

dis 65 to 135 mm 2
fine table tilting sttach-

ment 1
balancing stand 1
magnetic clamping piate l

dia 200 mm

hand-operated cullet clamping 1

giditiorsl collets & to 15 mm
3/16 to ¢/16" 1

machine bed levelling shims
for the length of 2C00 1 set

Tools:

tagered centre Morse No., 5 -

60 2
Flatéened centre Morse No. 5

- 60 2
ro&ary centre Morse No. 5 -

60 P
arbor dis 10 to 50 1 set
grinding wheel cia 500x80 1l set

Spare parts for iwo years of operation




ANNEX 4
Itenm Denomination pcs input weight price
' in kW in tons US &
i.5. Table shears 1 30 6,1 48.000,-

- max., sheet thickness 16 mc

- max. cutting length 3150 mm
Speciml accesscries:

- stroke counter 1
- waste handling truck 1

- extended front rule with
stops 1

- engular cutting guide bar 1
Spare parts for two years of operstion

Sheet metal end section bending

rolls 1 76 40 85.000, -
- maximur sheet length 3150 mm

- meximum plate thickness 16 mm

- minimum bending diameter

55C mm
~ minimum size of L-section
. 100 x 100 x 10 mm

- minimun L-section dia 1000 mm

Spare parts for two years of operation

4.7. Arc welding machine 1 34 0,5 10.000, -

semi-automatirc machine with kVA

or without carbon dioxide
shielding atmosphere

- 801id welding wires dia
0,8 to 1,6 mm

- tubular welding wires dia 3 mm

- welding current from 20 A
to 600 A

. - voltage from 13,5 to 44 V

[ Il Lo [ 1 LI T e e AN nans s [ [
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Specliel accesscories:
- truck with telescepic stand,

feeder ara remote control l
- get of welding holders 1 set
- foot-operated switch 1
- interconnecting conductor 1

Spare parts for two years of operation.

4.8. Universal centre lathe 1 40 16,5 180.0C0, -
- swing over bed 1250 mm
- distence between centres 5000 mm
. -~ maximum workpiece weight 10000 kg

Special acressories:

pulley-type steady dia

630 x 480 mm 1
- pulley-type steady dia
500 x 200 mm 1

- thread-cutting attachment 1
. Tools:
- left~hand threeding tool
- right-hand threading tool

- inside threading tool
- right-hand roughing tool

L R e

- left-hand rougning tool

- right-hand bent roughing
tool

- left-hand bent roughing
tool

- right-nand corner tool
- left-hand corner tool

. - inaide roughing tool
- iunside corner tool

(OS]

-~ r»irmnt=hand necking tool
- lcft-hand necking tool

(LSRN S I NS - N S R

- recessing tool 2
Spare parts for two years of coeration
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Item Denomination pcs input weight price
. in kW in tons US &
4.9. Simple boring unit 1 4 46,000, -

- boring diameter 330-600 mm
- boring length 2000 mm

Special accessories:

-~ boring rod 1

- sat of tools 1 set
Spare parts for two years of operation

4,10, Heating furnace for roll sheaths
1 94 .000, -
. - o0il-fired furnace
- viscosity 2,5 to 3°E at 20°C
- heating value 9500 kcal
- ccnsumption 12 kg per hour

- max. tempgrature of waste
gases 300°°C

- max. heating temperature 260°C
for sketch of furnace, see
. drewing P-0-1897)

inel.: fuel tank
Spare parts for two years of operation

4,11, Universal knee-type milling
machine 1 5,5 2,6 40,000, ~

~ table clamping surface
320 x 150 mm

- max. distance between spindle
centre line and table 420 mm

- 8pindle taper IS0 50

Special accessories:

. - vertical milling attachment
with taper IS0 50 1l

- universal milling attachment 1
- slotting attachment 1
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Tapat  wea
in kWw

in toeus U 3

tool-liftinyg device
overarm braces 1l

longitudinal dividing
attachment 1

power~operated rotery table 1
hend-opereted rotary tasble 1
universal dividing attach-

ment 1l
simple machine vice 1
swivelling machine vice 1l

swivelling and tilting
machine vice 1

self-centring machine vice 1
boring hesad 1

working table protective
shield 1

set of long milling arbors
IS0 50

get of short milling arbors
ISO 5C

set cof reducing sleeves

F .y

cooling equipment

R W

lighting unit

Tools:

travelling steady

underclamp steady

T-slot nut

T-screws 2

~ o &

E-S

U-clamp

gooser.eck clamp
clamping angle
fece-milling cutter
shell-type end milling cutter 15

LS LV I

side-and-face cutter

T~slot cutter 6
keyway milling cutter 28
concave cutter 4
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Item Denomination pcs  1nput weight price
. in kW in tons US ]

- arbor-type cutter 4

- angular cutter 37

- milling head 1

- saw disc 40

Set of spare parts for 2 years of operation
4.12. Raedial drilling machine 1 4 4,3 38.0C0,-

- meximum drilling capacity in
s0lid stock 50 mm

- meximum boring capacity 200 mm

- maximum distance between spindle
centre line and sleeve 1600 mm

- maximnum distence between spindle
end base 1500 mm

- taper in spirndle Morse No. 5

Speciel accessories:

- cooling system incl. electric
pump

~ adepters

- box~type table

- tilting table

- ¢cross table

- machine vice

H o e e b b

- supporting column

Tools:

- clamp support 16x80, 20x50,
20x80

~ support stand dia 63, dia 90
- flat clamps 23x200
- gooseneck clamps 11,5x%100

- adaptor with taper Morse No.
5%4, 5x3, 3x2

- ejection wedge 3, 5
- drilling chuck 16
= chuck spanner

LAV AO RS S o2
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Iten Denomirstion

e
@]
[5:]

input weight j{rice

kW in tons 28 g

»

- ms2rine resgara fron dia 11

to dia ¢C mm A7 < sets
- machine reamers frosw dia 21

to dia 32 mm {7 1 set
- skewering resmer from die 22

to die £C mm H7 1 set
- counterbores for screws M 10

to M 2C 1 set
- snail countersinks for screws

M 10 to V 24 1 set
- countersinks for screws M 10

to M 16 1 set
- machine taps M 10 to M 20 1 set
- reemer crill holder dia 32,

'I’ 40, 50 1

- centering drill 4 1C
- spnort drills from dis 10

to dia 16 1 set
- taper-shank drills from dia

15 to dia 75 mm 1 set
- taper-shank resmer drills

dia 6,8 to 31,6 mm 1 set

‘ - fixed changeuble insert 1 set

- traverseble r~inenseable insert 1 set

Sparc parts for two years of operation

4.13. Metallizing machine for repuirs
of metallic and aluminium
surfaces, for building up
chippy end weering tooths,
for capillary soldering of
very small parts and for
welding cast iron and other
metals 1

Total estimated price 1983 CIF Hanoi

15.000, -

900,000,- US Dcllars




ANNEX

INDF INPUTS - INTLRNATIONAL STAFF AND FULLOWSHIPS FUR

SUGAR FACTORIES

rhe following international steff will be assigned to
the Project:

a) Chief Technical Adviser

The Chief Technical Adviser should heve a degree in
science or engineering, with experience in construct-
ion of factories or repair shops. He will be responsible
for the oversll operation of the project and for the
direction and coordination of the work of experts in
accordance with timing and details specified in the
Work Flan. He will stert at the beginning of 1983 for

a period of 21 months., His duty station will be Ho Chi
Minh City.

21 x & 6 90C = 3 144 900

Vietnamese input: Office, furniture, meens of trans-
port etc.

b) Consultent on preparation of the engineering part

of project documentation

The Consultant ehould heve a degree in science or en-
gineering with experience in designing the technologic-
el part of project documentatiun (working drawings)

of the sugar factory repair shop and proper layout

of machines an< equipment to schieve their correct
performance. He will work in cooperation with the

Chief Technicel Adviser. His duty station will be




Yo Chi Minh Jitv. ¥e will stert approximstely at the

beginnirg of 1%3Z for a perioc. of 6 months.

&t ¥ B 7 40C = & 44 400

~) Consultent on preperecticrn of the electrical part

of project documentsation

The Consultant should have & degree in science or
engineering with experience in designing the electric-
al part of project documentation (working drawings)

of any engincering factory. He will work in close co-
operation with the - consultant on preparsation of
the engineering part of project dccumentation. His
duty station will be Ho Chi Minh City end he will
start approximately at the beginning of 1983 for a
period of 5 morths.

5 ¥ &7 400 = & 37 000
Vietnamese input for b) and ¢): 8 - 10 engineers end
draftsmen, office, furniture, drewing boards, means

of transport etc.

d) Experts on the erection of machinery end eguipment

The experts should have experience in erection of
mschinery snd eguipment, either in the mechanical part
or in the electrical part. They will work in close co-
operation with the Chief Technicel Adviser. The number
of experts will depend on the number of complicated
machines snd the number of firms that will supply
machinery end equipment. The total will be approxi=-
mately 20 man/months; the exact number will be fixed




ANNEX 5

later. Duty station: Bien Hne, 1983 toc 1585.

SC x 4 6 90C = 2 138 00C
Vietnamese input: workers, erection materiel,
electrical irstsllation, mesns of transport, electri-

city, execution of foundations etc.

e) Expert on the repair of rolls end the mechining

of sheaths for sugar cane mills

The expert should have a degree in engineering with
experience in the repair of rolls and the machining
of sheaths for sugar cane mills. He will work in co-
operation with the Chief Technical Adviser. His duty
stetion will be Bien Hoa for a period of & months.

6 x 36 900 = & 41 4C0

f) Expert or. electric repair

The expert should heve a degree in electricel engi-
neering With experience ir repairs of electrical ma-
chinery and 2quipment in sugar factories with regard
to preventive repairs. His duty station will be Bien
Hoa for a period of 6 moriths.

6 x 3 € 900 = & 41 400

He will work in coocperstion with the Chief Technical
adviger.

g) Expert on techrological procecs studies

The expert should have a degree in mechanicel engi-
neering with experience in preparation of technélo-




gical process studies for repeirs in sugar factories.
He will work in cooperation with the Chief Techniceal
Adviser. His duty station will be Bien Hoa for a period
of 8 months.

8 x 86 900 = & 55 200

Vietnemese input for d) - g): office, furniture, mesns
of transport etc.

h) Expert on designing machinery and egquipment for sugar

. factories

The expert should have a degree in science or engineer-

ing with experience in designing machinery and equip-

ment for sugar factories, mainly for smell sugar cane

milling units having the capecity of 15 - 30 tons of

sugar cane per day. He will work in cooperation with

the Chief Teclinical Adviser. His duty station will be
. Bien Hoa for a period of 8 months.

8 x 86 90 =g 55 200

Vientemese input: 8-10 engineers and draftsmen, office,
furniture, drewing boerds, meens of transport ete.

Internstional staff toteael &557 500
Fellowgghips
Six international fellowships of a totel 21 men/months

" for technical on-the-job training of local technical
staff members at foreign sugar cene factories with




Total

-5 -

repelr shops or sugar cane macrinery end equipment pro-
ducers, 1n which relevent activities are well establish-

Fellowship training for one
of components and parts for
Fellowship training for one
and servicing of electrical
4 months

Fellowship training for one
process - 3 months
Fellowship treining for one
ment - 3 months

person in the machining
repairs - 4 months

person in the maintenance
end electronic equipment -

person in the welding

person in the heat treat-

Fellowship treining for one person in the planning

of preventive repairs - 3 months

Fellowship training for one person in the management

of the repair plant, organization process ete. -

4 months

Internationel staff and fellowships for

sugar mills

totel

21 x 32 000 = & 42 000

3 599 500
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ANNEX 6

RICE MILLS - PPOJECT BUDGEY -
CONTR13UTION

Project Budget Covering Government Contribution in
1000 Dongs

1982 1983 1984 1985

Erection of machinery and
equipment, transportation, - 800 800 600
project personnel
Elaborated by UNIDO experts, approved by the Ministry
of Tood in Hanoi
Project Budget Covering UNDP Contribution in Us § 1000

1982 1983 1984 1985 Total
Machinery and Equip-
ment : - 350 350 200 900
International staff
and fellowships - 200 250 150 60C
Total 550 600 350 1500




ANNEX 7

SUGAR FACTORIES - PROJECT BUDGET - GOVERNMENT AND

UNCT CONTRIBUTION

Project Budget Covering Government Contribation in 1000 Dongs

Year 1981 1982 1983 1984 1985
Civil engineering nart 5410 6000 3000 600 -
Machinery and equipment - 10000 15000 10000 -
Total 5410 16000 18000 10600 -
Approved by the Ministry of Food in Hanoi

Project Budget Covering UNDP Contribution in US § 1000

1982 1983 1984 1985 Total
Year
Machinery and Equipment - 300 400 200 900
International staff and
fellowships - 200 200 200 600
Total - 500 . 600 400 1500
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