
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




1.0 ' r r • -> 

i1 ij 2 2 
'I' 111<,~ 

I 
I.I llllliZ 

=== lllllJ 8_ 

111111.
25 

111111.
4 

111111.
6 

'/ '· ' ' 

I I I 11 I 

I 

11 I I I 



I 
.5:·f~~''"'\:~~: 

-: -~ .--_7,,::_,:_;. .::..._i,.,, ".;,·_ .-.-
- . _ .. , ~ 

- _:.,_~~:··;:_-,;~.:.:;:: :~~~-:.::_:.~ - --::.~. -::-... .__ . ::":-- -

- -- -~).,_-'-< - -~::··J~~-t;>~- :~- -~ -... i,::, - - - ;; ~ -
. --~i--:·-· ~~j~~~~ ·.::;:,:.--,>·- - ·~·-··-7:::. 

::...:.'!"···- . -;._~~-.--... ----- - -:-·-
- -~·-r:···---~-----

,_:;rt~;~_;\;~;·::-;~~::.~~~:~;~ wr 

4~..., ;" :i-r:_ .. --,_--;~ .• -~:.:-7_;·~:··: 

.. 7_~f;I~i 1~~:·:~ :. 
·~:.:.}:~ l.-:" , . 

..;,· .. , 

" -·:------

.j--•. 

. ..• 1:'.f'"fj.llN 
.-:::;_-;:r<.", -
; ~i-~4~ · -·-. ,-. ·, .<.1,:.v. 

..,,:·~;:;~~; ':-... '·. 
'•~": 

. -~-- . ·-. ''-·· 
I.'' 

I I I I II I I I I 11111 I I II I II 



I 
I 

CONTH.ACT NO. ~- ~ i 

• l ' a qs ., 
: ~ 

~ 

" 
~. l ti\ 

··-I V\eina.~. REPAIH .1\ND 

r·· INAL REPORT 

Mt\TNTENANCE CE''J rPF. r.ND SPARE PA HTS 

PRODllCTION FOR SUC~1\H AND RICE MILLS 1 

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

• V I E T N A M 

• 
PROJECT NO. DP/VIE/bn/017 

i'OLY'rE:CHNA I N P R 0 

l'l<J\(~lJI: - CZECHOSLOVJ\KJ A 

• 

II I II I I I 



• 

• 

• 

• 
II II 

- 1 -

ABSTRACT 

The present Report concerns the work of the mission 
of Czechoslovak experts J. Semach M.Sc. ~nd A. Stre
zevsk,Y M.Sc. in the Socialist Republic of Vietnam 
from December lat, 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 EstBblishment of a Permanent 
Repair and Maintenance Centre and Spare Perts Product-
1 on Facilities for Sugar and Rice Mills in Vietnam" 
on the basis of Contract No. T 81/72 concluded between 
the UNIDO Vienna end the foreign trede ccrporation 
POLYTECHNA Prague. 

The stay of the mission in VietnAn: enJ 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 
ti-1e main partners for the mission durin.i;i; its activi t
ics, es well as during negotietions on the conclusions. 

'T'he mission was also in re~ular ~ontact with the UNDP 
reµresentotive in Hanoi, with whom the mission dele
gates co11sul ted all importen t matters continuously. 

Th~ Report stAtes ~he items of information of the 
mission of Czechoslovak exp~rts in Soci~-~list Republic 
of Vietn!":rm, where the mission investigAte1 the possibili
ty of the estf'blishment of Permanent Repair e~ Main
tenance Centre find ~pl:lre Perts Production FAcilities 
for Sugar end Rice Mills. The m~ssion also looked for 
the most a~vantageous ways of utilizing the financial 
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~:mt.ribution of the UNDP amounting to US Dollars 
, 000 OCO. This aiw')unt is intended for the esteblish
~ent, equipment ar~ realizetion of the Activities of 
t.he said Rep~ir At~1 Meintenar.ce Centre and Spare Part~ 

!'roduction Facilities. 

The proje~t wes formulated at a time when there was 
"nly one Ministry of Foo~. After the reorp.anization 
in 1981 the Ministry was divide~ into two parts: the 
Ministry of Food, having rice mills in ite jurisdiction 
and the Ministry of Food Industry arlministerinp sugar 

mills • 

The two ministries agreed to divide the financial 
contribution of the UNDP into two halves and t·J build 
two separate Repair and Maintenance Centres: 

The Ministry of Food Industry - UNDP financial contribut
ion of US $ 1 500 000 - new Central Repair Plant ir1 

Bien Hoa. J 

The Ministry of Food - UNDP financial contribution 
of US S 1 500 000 - the restoration of existing Repeir 
Plant 8nd ~roduction of Machinery and Equipment for 
Rice Mills - Hoang Liet Factory in Hanoi. 

At the last meeting on 9th January 1982 in Hanoi in 
the presence of the representative of the State Plan
ning Committee and UNDP representatives, both ministr
ies requested the miaaion to elaborate two separate 
Final Reports, one for the Ministry of Food - rice 
mills and the other for the Ministry ot Food Industry -

sugar mills. 

At the briefing held in the UNIDO office in Vienna 
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~rn the 2nd and Jrd MArch it wes deci1ed that t;:e:-e 

will be only one final report, but with two separate 
perts - one for rice mills, the other for sugar mills. 

The Government of the Socialist Republic of Vietnam 
have already entrusted the General Mam~gement of 

Sugar Factories in Ho Chi Minh City to build e Central 
Repair Plant for maintenance and repairs of sugar 
machinery end equipment in Bien Hoa; buildings have 
been designed arrl steel structures ordered. Also the 
Ministry of food have decirled to restore the existing 
Hoeng Liet Plant to a Central Repair Plant for rice 
mills. Due to these facts the teem of experts wes 
obliged to change the conception of one Centrel Repair 
Plant t.o two sPparate repair plants - one for rice 
~ills, one ror sugar mills. 

Rice Mills 

'rhe mission Be's come to the conclusion that it will 
be ne~essary to support the solution uf the problem 
of improvement of maintenance, repairs, proctucticn 
of spare parts and of new machinery And equipment for 
rice mills by the financial aid of the UNDP: 

l. Purchasing of rice milling equipment - paddy gr~der, 
paddy separator and stoner, testing in rice mill 
~nd utilization of the experience in the design 
of modern machinef1, to be produced in Hoang Liet 
Plant. 

2. Tho assignment of one chief techn1cnl adviser for 
the overall operation of the proje~t. 

3. The assignment of 2 experts on designing modern 
rice milling machinery and equipment, to be produced 
in Hoang Liet Plent. 

I II I I I I Ill 
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4. l'urchr~sing ma~hinery, equipm~nt, measuring instru
ments and tools :for Repair Plant an: i'roduc tion of' 
Machinery and Equipment for Rice Mills - Hoang Liet 
Fectvry in Hanoi. 

5. Th~ assignment of experts on erection of m~chinery 
and equipment in Hoang Liet PlAnt. 

6. The improvement of machining technology And main
tenance by assigning 2 experts on machining techno
logy and maintenance • 

7. The assignment of one expert on the improvement of 
the quality of rubber rollers for husking machines. 

8. ~urchasing Shore hardness tester for the testing 
o'f the quality of rubber rollers for husking machines. 

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

Suger Mills 

The mission has come to the conclusion th8t for the 
improvement of maintenance, repairs, production of 
spare parts and of new mach~nery and equipment for 

sugar mills the UNDP financial contribution should 
be used in this way: 

1. Purchasing of machinery, equipment, me~suring in
struments end tools for the Central Repair Plant 
for MaintenAnce and Repairs of Sugar MP~hinery end 
Equipment in Bien Hoa. 

I 
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~. The 'tSB i.p,nmen t of one <"hief' techr.icql tv~-i ·,:iser fer 

overall operation of the proje<'t. 

}. Preparation of engineerirll and electrical part of 
the project nocumentation by assigning two consultants. 

4. The assignment of experts fer the ~rection of mEtchi
nery end equipment in the Central Repair Plant in 
Bien Hog. 

5. 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 technological process studies 
- one expert on designing machinery and equipment 

for sugar factories 

6. Six international fellowships of 21 man/months for 
technical on-the-job training of local technical 
etaff in different activities • 
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1 • G.LNERAl, 

·n1c: Sociolist ht:?publik of Vietllf.im has a population of 

arµrnx. 5~ 600 000 in 19Rl ~1 673 700 according to the 

~ensue in 1978, nnd covers en arefl of 329 566 squarf'> 

km. The population is not distribu~ed evenly over the 
country. For exAmple, the provinces of He-Noi, Ho-Chi

Minh, Thai Binh have the density of population over 
1000 inh~bitente per square km whereas the provinces 

c1f LAi Chen, Gia Lei-Ken Tum and Leim Dong have the 

i1P.nsi ty below 30 intP.bi tents per square km. The popu-

J otion growth is estimated to be 2,5 - 2,(% yearly. 
It is estimated that about 65% of the population ere 

directly nependant on agriculturP fer their income. 

P ice fnrms en important part of H.e staple d i.t: t in 
'Jietnam. In accordance with UN criteriEi, the basic 

requirements er~ 17 kg rice or equivAlPnt per adult 
per month. This total includes 11,3 mjJJjon tons of 

peaay produced yeArly. 

:.·. PADDY HWDUCTION 

hid<ly is produced meinl y in two areas: U.e Red Ri VPr 

D~Lta in the North wilh Approximateiy l,~ million ha 

(19,4 - 24,4% of totfll produ;;tion) anct the l'lekonp; 

River Delle in the South with obout 1,8 million he. 
!'rovin~es in the Mi:ikong Del ta w.iLh consiJereble aur
pl.u9 production Are Min Hai, Hen Giang, Kien Giang, 

Cun Long and Dong Thap. 

There is a serious slwrtAge of transport facilities 
from the South to the deficit areas in the midland 
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riw~ in the mount14inous Prei~s in the ~-ic:>rtr., tr.eref:r,.., 

the Government lies plirnned the increese of pand~· pro

iuction in the Red Hi VF~r Del ta in order to meet the 

111?ed of rice on the spot. 

i-lPrvest of paddy rice 

Year Vietnam from this 1 Re8 River BA sin 

1976 11 866 000 tons/year ') 8SO ('()0 tons/year ._ 

! 977 10 885 000 " 2 JJO OJO " 
] 978 10 040 000 n 2 3 ,•O 000 " 

1979 10 758 000 " 2 460 000 " 
1980 11 678 000 " 2 180 000 " 

There are two end in the South three paddy ha~vests 

in the country. 
The main harvest in the South is in December/January 
producing 541 of the total production, the April/May 
harvest with 34% and the July/August harvest with 12'.I. 

3. PADDY GFAIN COMPOSITION 

Paddy grain is composed of: 
- the husk - formed by the palee end lemma - it cen be 

either beardless or be~rded 

the cuti.cle or inner skin - it hes five microscopic 
layers; the total or partial 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 cleerly visible at one 

end of the whole grain 

---,------
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Ar~ordine to the Vietnamese National Sten<lard, the 
quality of wt.i te rice should be within the following 
limits but, due to oLsolate, worn out machines these 
limits are not achieved. The yield obtained in -edium 
size end big rice mills is es follows: 

Paddy grain3 
from these: impurities 

husks 
:;ran 

Vietnamese 
National 
Standard % 

100 
1 

20 - 22 

5 - 6 

Quall ty 
achieved in 
medium and 
big mills % 

100 

2,5 - 3 
20,5 
6,5 
5 small broken rice 

losses during mil-
l in~ n. a • 0, 2 
white rice 71 - 74 65 

The quP.lity of white rice, average date from big mills: 

'l!hite rice 75 50 

Half rice grains 25 20 

Broken rice 30 

Peddy in rice (grains/kg) 15 60 - 100 

Pebbles, stones 0,002 0,05 

Bran remnants in rice 0,015 0,2 

Change ot colour of gr~ins -
grains/kg none 20 - 30 

The yield obtained in small rice mills ie even lower -
less than 601. It is estimated that the Average yield 
ratio in Vietnam is 61$. Compared with Vietnamese 
NAtional St~ndard, this low ratio represents the losses 
or 1 168 000 tons up to 1 518 000 tons per year ot 
white rice in th~ year 1980 or 21,0 kg up to 27,3 kg 

of white rice per capita per year. 
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It is necessary to improve the yield of rice from 
paddy as soon es poseible to the retie given in the 

vietnemeae Nationel Stendard. 

Husks are used only as fuel in rice mills or in pri

vate houses. 

Bran is cattle or other animals- fodder. Rew bran ge--nerally containes 18-22 per cent of oil, or appr~xi-
mately the same percentage as soybeans. Oil is edible 

after extraction and refining; it is excellent for 
cooking, salads etc. The residue of rice bran after 
oil extraction is rich in proteins, vitamins and mine
rAls. Compared with r~w bran, it contains a small 
quantity of fr£e fat, which is not desirable for fodder; 
further, it never decomposes even if stored far a long 

time. Therefore it is better than raw bran. 

All big rice mills and some medium-size rice mills in 
Vietnam have rice bren oil extracting plants, i.e. only 
Approx. 3 per cent of bran ere crushed and extracted. 
The installed mnchinery end equipment ;s mostly old, 
obsolete, with hand-operated filter pres~es (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 
smallest rice bran oil extraction plants have the capa
city of 15-30 tons ot extracted bren per 24 hours, i.e. 
bran from 250 - 500 ton ot paddy. Now, when the small 
rice mills will be replaced by the medium-size ones it 
will be possible to organize the transport ot raw bran 
from more medium-eize rice mills to one smell rice bran 
oil extraction plant. Extraction of 25 per cent ot bran 
in Vietnam will give approx. 35 000 ton of edible oil 
per year (more than 0,6 l per capita per year). 

11 I I I I I II I I 
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Impurities - duet, etraw, stones, pebbles, sand, metal 
etc. Due to b•d sifting of paddy af'ter the harvest 
by farmers and cooperatives, impurities are 2,5 timee 
above the limit given by the Vietnamese National Standard. 

Losses during mill.!!!& - small particles of paddy, duet 
and rice not filtered, coming to the air or lost in 

enoth~r way. 

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

1) paddy husking machines with locally mada ruboer 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 end/or corundum surfaces, 

J) old design of whitening machines - horizontal whiten
ing cone coated with emery and corundum grAins etc. 

ChaMe ot colour of grains - 20 - 30 grains in one kg 

of white rice ere black. This black colour is caused 
by locally made rubber rollers, used in paddy huakill8 

machines • 

Bran remnente in white rice - After polishill8 on old 
type polishers the rice grain remains rough end bran 
sticks on the rice. Fermentation, mould end fungi ot 

• 
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br~m remnants leads to deterioration in quPl i ty of white 

rice lhigher sourness of white rice). 

4. PADDY HANDLING 

Hnrvest: As already mentioned there are two to three 
harvests in the country yearly. A:fter the manual har
vest the paddy is threshed by hand or by mechanical 

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.) 
are 2,5 times above the limit given by Vietnamese Nation
al Standards. Thia 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 

carte, lorries; losses by transportation are relatively 

small. 

Drying - eundrying is the traditional way of drying 
paddy in Vietnem. lt is the most practical method for 
paddy harvested in the dry seeson. Sundrying is difficult 
in the wet season. The lack of drying facilities is th8 
main cause of loss of quelity of paddy And the tiru.l 
product, i.e. white rice. A safe moisture content is 
14 - 151, moisture content of more then 20% leeds to 
deterioration in quality due to fermentation, mould 
and fungi. The rice may be seriously affected by toxic 
materials produced by fenaentation end the growth of 

moulO end fungi. 
This problem was partly solved ea the Plant in Hoat 
Liet atarted the production of drying plants of ita 
own design, capacity of 2,5 tons per hour, drying 

II I I I II I I I I II II I II I I I I I I I 
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rete per pass (reduction of moisture) of 2 - 2,5~. 

Planned production in the year 1982: 10 )ieces. Aleo 
a factory in South Vietnam is producing drying plente. 

5. RICE MILLS 

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

In the North Vietnam TotRl from this, 
Red River Delta 

rice mills with capacity of 
180 tons/day 4 4 
Rice mills with capeci ty of 
90 tons/day 8 5 
Rice mills with capacity of 
45 tons/day 20 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 capacity. The efficiency of al1 units is down 
to 60 - 80% and the output quality is low. 

The total milling capacity of the big ar.1 medium rice 
mills in North Vietnam is 680 OCO tons of rice or 
1 040 COO tons of paddy/yenr, in the small rice mills 
it ie about 2 500 000 tons of paddy/year. 

In South Vietnam Tot!ll 

Rice mill with cRpeci ty of 500 tons/day 1 

Rice mill with capeci ty of 300 tons/dey 1 

Rice mill with capf;Ci ty of 200 tons/day 1 

Pice mills with capacity of o,e - 1,2 
tons/day unknown 

I 
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Pl.edium end bi,:S rice mills are concentrated in cities 
end district centres; small rice mills are scattered 
in villages Rnd agricultural cooperatives. 

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

Rice mills in Vietnam were built 20 - 30 or more years 
ego, therefore their machinery end equipment is old 
and worn out. Presently all medium-si2e end big rice 
mills ere operating at reduced capeeity (60 - 65~ of 
planned cepecity). Most of the machines are obsolete, 
not performing well their function, some are even not 
avAilable in the production process. Some examples: 

Stoners ere machines that separate stones from paddy 
or brown rice. Conventional sieving stoners, which are 
used in existing rice mills, cannot achieve perfect 
separation. New stonere separate stones from paddy or 
brown rice by utilizing the difference between the 
specific gravity of riee end the stone. 

Paddy graders - the number of new varieties of paddy 
grains grown in Vietnam et the present time (more than 
20) hes resulted in the mixture of varieties et farm 
level, at the procurement centres and rice mills. 
Moat existing rice mills are without grAders or heve 

obsolete ones. 

Paddy teparators separate brown rice from paddy. The 
e~ieting separators use the principle of flow-stream; 
they are not efficient. Modern paddy seperAtors ere 
or gravity type utilizing the difference in weight 
~nd surface roughness of paddy erv3. brown rice. 

I I I 
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Thickness/width graders are used :for sepa~·eting it:T1:1ature 
grains from brown rice ar.d broken pa.rte from white rice. 
GrAders are produced in Vietnam. They ~re of an old 
design, heavy, not performing their ~unction. In the 
modern revolving hexagonal screen, immature grains 
end broken parts are discharged through slits (or round 
holes) in the screen and carried away by a screw con

veyor. 

Rice ~eders separate one or two kinds of broken rice 
from whole rice according to the length or imu:eturity 
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 ri~e by a sieve or e 
thickness/width grader. This type of machine is essential 
for rice mills if they wish to obtain high quality rice. 
Modern rice greders are of cylinder type. 

RotArY sifters eift milled rice into 3 cla~ses; head 
rice, large broken rice and fine broken rice. Modern 
models have 2-4 sieves of the same mesh And one sieve 
of e different mesh. The combination of sieves mey be 
freely changed, using some 40 - 50 kinds of sieves, 
to meet any specific sifting requireuents. 

Whitening machines are of an old design (horizontal 
whitening cone coated by emery and corundum grains). 
Modern whitening machines are of abrasion {~rinding) 
type and friction type. The abrasive rollPr ects as 
a knife cutting ~he bren layer of the kernel whereas 
the friction process peels the layer off, leaving 
the kernel of t"ice intact and 1'.'P.ody for further whiten

ing. 

Husking machines - .Peddy husking machines with rubber 

II I 
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rollers are most 1-y need. Rollers revoJ ves at d ifferPnt 
speeds and in opposite chcections. The paddy is :red 

i 1· to the q;Ap betwPeri the rutl:er ro 1 ler'3 from above and 

in huskec by the Abrasive action between the rollers. 

7his system is better then paddy hunkers with two flat 

sheller disc~ wit!. emery and/or corundum surfaces, 
which are installed horizontally. 

Rubber rollers produced in Vietnelli er~ of low qu~lity. 

Their servicP. life is 25 - JO% of that of i'llported 

ones • 

Rice polishers - Existing polishers are nf an olrl 
deeign, rice grains remain rough after ~olishing, bran 
sticks on the grain, the percentage of bran remnants 

ir1 rice is high. 

Beg sewing machine - Most of rice mills are not equipped 
with this machine, therefore sewing is ~one menuAlly • 

Most of the sbove-mentioned machines produced in the 

~ountry should be modernized ar~ the production of 
those not yet manufectured st;nuld start in Vie tnem 

AS soon es poesible. 

f). REPAIR PLANT AND PHGDl!C'l'ION OF MACHir~E.RY AND EQUIPMENT 

FOR RICE MllJLS - HOANG LIET FACTOHY IN HANOI 

This plant wee selected by the Ministry of Food as 
a Central repair and maintenance plent for rice mills 
in North Vietnam. The p1ant was built and put into 
operation in 1963; during the war it was bombed (bomb
-destroyed) four times. In 1973/19'/4 it WHS restored 
end the production stsrted Again. 

I I I I II I I I I I I I I II I 
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This plant does not cerry out only repairs and main
tenance of machinery and equipment tor rice mills, 
but it elao produces machinery and equipment for com
plete rice mills of the following capAcitiea' 

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

machinery end equipment ot' m.adium-~ize and big rice 
mills with the capacity of 45 tons an'i 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 example sieves made 
of wires or of steel sheets, buckets etc. 

This plant provides approx. 30% of spare parts for rice 
mills. The remaining spere parts ere secured hy the big 
rice mills themselves (wooden parts etc.) or they are 
imported. The total produ'!tion of new umchinery, equip
ment and spare parts is 1500 tons/year. The plant covers 
only partly the demand for new machinery and equipment 
for rice mills and paddy grain stores end drie.~e. 

The machinery end equipment is old, partly bomb-~estroyed, 
worn out, not maintAined WPll (shortage of lubricants) 
etc. 

The factory is big with 570 workers in two-shift ope:.·at
ion plus managerial 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 poRs~bility of counterchange. 

------__ .....__._ 
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Machines and equipment produced in this plant far ric~ 

mills ere of very old design. Ever. when new, they are 
not performing w(~ll their function and ere causing the 

low ratio of white rice yield from paddy graine. 

The plant needs: 

1) To modernize the installed machinery, equipment, 

meesuring instruments and tools. 

2) To design new machines and equipment for rice ILills 
not yet producec in the plant anl to redesign and 
modernize the types of machines produced in the 

plant. 

3) To train workers and staff in modern production 

methods. 

4) To increase the production of modern machines and 
e11uipment fo1· rice mills and production of spare 
parts to 2400 tone/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 • wide bay stores raw materials, 
manual handling, weighing and charging and 2 melting 
cupola furnaces of inner dis 600 mm, with fixed, un
heated foreheerth, with skip charging equipment • 

The 12 m wide bay is equipped with a 3 ton overhead 
travelling crane, a moulding send mixing n.echine wi tr. 
the cspec i ty of 1000 kg end a smaller mixer for the 
;'-"~""i:ion of cores with the cepP~i ty of 300 kg. :.,ree 
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area is used fo1· manual production of moulds and cores. 
There is no drier in this foundry, the ref ore all cast
ings are made in natural green sand moulds. Casting is 
done twice a week. 

Also cleaning of castings is done by hand without blast
ing. Outside the foundry in the open area therP. is 
A smell, very simple melting furnace far non-ferrous 
metals, mainly aluminium alloys, heated by wood. 

fhe 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 causes a high percentage of sulphur 
in the molten iron. A hi5h percentage of grey iron end 

steel scrap is used. As the grey iron foundry does not 
have its own metallurgical laboratory and cannot control 
the content of carbon, sulphur end silicon, the quality 
of grey iron castings is very low. 

To improve the quality of castings, il is advisable: 

1) To replace the enthrecite used in cupola furnaces 
for melting purposes by quslity coke - At leeRt 
for complicate~ cqstings. 

2) To perform et least si~ple metallurgical tests of 
aulphure, cArbon nnd silicium content. To build e 
chemical laboratory with simple equipment for 
clasic'!!l wet-method tests end with the simplest 
equipment of A send laboratory • 

3) To add ferrosilicium to the molten me tel to improve 
the queli ty of grey cast iron. 

I -------
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4) To test hardness b~ a hardness tester. 

5) To replnre tht! simple rn~ l ting furnuce for n 
met81S by A lcw-frequenr..v melting furnt=1ce. 

?rrous 

(,) To irnpr0ve .c~~tin& t~rhn1!]ogy end the qurlity of 

fcJrming ma tPri..r:.ls, to make l 1'lioret0ry t.ests of s~nds 

~nc to use the most edv1:.~ r.teePuus cheirgc of moulding 

and core materials. 

Machining sho.Q. 

rhe machinin-5 shop is equipped with many machines: 

1 horizontal boring machine, spindle diu 100 mm 
1 verticel boring Etn<l turning mill r!i~ 1000 - 1200 mm 

l planing machine, table size 1000 x 25CO mm 
l verticel milling machine 

3 horizontal ~illing machine 
3 shApere of different sizes 
1 slotting machine 

1 eeer milling mar.hine oia 500 mm, module 6 

2 r.ylindrjcal grinding machines 
1 surface grindiri6 machine, tAble size 250 x lOC() mm 

20 r.entre lathes of different sizes, max. die 50Cx2500 mm 
1 c0pstan lathe, boring of s~indle approx. 36 mm 
1 radial drilling machine, max. boring <'lie 50 mm 

~ special presses for the production of sieves mane 
of steel sheets 

2 special machines for the production of sieves made 

of wires 
2 presses for the production of bicy~le ctrn.ins 

I 
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T1 ·ol room aud product.i.un of buckets 

1 centre lathe 
1 shapin~ machine 
l column drilling machine 
1 bench-type drilling machine 
l universnl tool grin~ing machine 

Assembly of machines 

The assembly of machinery and equipment is houaed in 
a building 150 x 24 m with 2 bays (earh 12 m wine). 
Machinery and equipment: 
3 rndiel rlr ill ing machines of different sizes 
4 column arx1 bench-type drilling machines of different 

sizes 
4 welding machines of different types and sizes 

1 guillotine shears 5 x 2000 mm 

1 centre lathe die 400 x 1000 mm 

l combined profile shears 
1 bending rolls 

Electrical repair shoQ 

Wi.tbout machine tools, only simple equipment and mea

suring instrWI1ents. 

Forge shol? 

1 open hearth 
2 anvils 

Ther~ are other 4 workshops in South Vietnam with 
20 - 50 employees producing spare pa.rte, machinery 
and equipment for small rice mills and drying plants. 

I I II I I II I I I I 
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T~ese ,-;orkshops, pertly 1n the private sector, were 
!lot visited by the tearu of experts. 

There will be no subs tantional improvenf> nt in the 
machinery ~nd equipment or the pronuction capacity 

of these workshops in the near future. 

7. PRODUCTION OF RUBBER RQL;JERS r'OR PADDY HUSKING 

MACHINES IN VIETNAM 

At present there are 3 producers of rubber rollers ~.n 

Vietnam: 

1) Yellow StAr Rubber Factory produces approximately 
10 000 couples of rubber rollers per year. The 
General Management of the Ministry of Chemistry 
would like to stop this production and tranefe~ 

it to the Ministry of Food • 

2) The Rubber cooperative in Thai Binh produces only 

a small qupntity of rubber rollers. 

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

The production started three years e~o. The produrtion 

Wl•S in 
1972 - 742 couples of rubber rollers 
1980 - 1452 couples of rubber rollers 
1981 - the plan was for 2000 couples of rubber rollers 

but tlle production wes higher. 

In the future the majority of rubber rollers for peddy 
husking machines will be produced in this factory, 
i.e. approx. 20 000 couples of rubber rollers. (Some 
pAddy husking mechin~e ere fitted with two flat sheller 

I I II I I I 
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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 (25-301 
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 quPlity of rubber 
rollers leads to e high ratio of broken rice ar~ to 
the blackening of rice grains • 

Description of the existing technological process: 

Size of wostly used ruhber rollers: len;~th 335 mm, 
steel shaft max. dia 120 mm, rubber sheath outside 
die 170 mm • 

The steel shaft is turned on e universal lathe, the 
remnAnts cf the old rubber roller are removed end the 
surfAce is roughene0 in e shallow screw-shaped notch. 
1'he shaft is then covered by e speciAl sort of adhe
sive gum. 

Rubber mixture substAnces ere manually weighed arrl 
then mixed one mixer (pAir of rollers). The mixture 
is formed into e sheet of approx. thickness of 
2-3 mm And Approx. wioth of 350 mm on e celender 
(pair of rollers) end wound up on the steel shaft. 
After winding the roller is pressed manually into e 
h~nd-opereted die And then vulcanized with the die 
in en Autoclave et the temperature of 152°C for four 
hours. 

~~~--- -~----
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The most frequent defects of rubber rollers: 

1. The rubber sheath tears from the steel shaft. 

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

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

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

Recommendation: 

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

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

2.1. Use of a chemical bindil'l8 agent (bonding agent) -
e.g. Chemosil Med um and the like. Dis ad vantage of. 
this method: steel shafts must be sand blasted and 
then degreased; chemical bindi?lB agent are expen
sive, they must be imported andicannot be stored 
for longer periods. 

2.2. The shaft is prepared in the same way as above • 
First, 02-3 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 petrolo 
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Then the rubber roller is wrapped in cotton bandages 
anu vulcanized in an autoclave. 

After vulcanization the bandages are removed(and can 
used again) and the rubber roller is ground 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 PRODUCT! ON OF RUBBER ROLLERS IN YEN MY 

To improve the situation in the production of nee, 
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-
dus~rial processing ecµipment 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 - Machinery and Bguipment 

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

- stoner to separate 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 separate 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 gr~der to separate long grain paddy from 
short grain one before huskine, capgcity of 
4 tons per hour • 

For specification of these machines see Annex No. 1. 

8.1.2. To purchase Shore a hardness tester A and D for 
testing the hardness of rubber rollers in the 
Yen My Factory. For specification see Annex No. l. 
(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 
in big laboratcries but not for testing of finish
ed products)o 

8.1.3. To purchase modern machinery anda:iuipment, special 
accessories, measuring instruments and tool for 
the impr~vement of the machining, technological 
process and to raise the capacity of the Central 
Repair and Maintenance Plant and Spare parts Pro
duction Plant for Rice Mills in HoaJ:Jg Liet Factory 
in Hanoi. For specification see Annex 1. 

8.2. UNDP Inputs - Assignment of International Staff 

8.2.l. Chief Technical Adviser 

He will be responsible for overall operation of 
the project and for the direction and coordinat
ion of the work of expertso 

e.2.2. Experts on Erection of Machinery and Eguipm«lt 

They will perform the erection of complicated ma
chinery and equipment, p~rchased as UNDP contri
bution. 

I 
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8.~.J. Expert on rubber rollers 

He should determine the new formula for rubber 
mixture and a new process of manufacture of rubber 
rollers, starting from the mixing up to the vulca
nization, machining and testin£ of rubber rollers, 
including specification of the machinery and equip

ment. 

8.2.4. Experts on Designing Rice Machinery and Eauipment 

Based on the tests and experience with new machi
nery and equipment for rice mills - (UNDP Inputs 
- see pare 8.1.1.), two experts should de3ign mo
dern machines, mainly 
- stoner to separate stones from paddy or brown 

rice 
- paddy separator to separate broken rice from 

paddy 
- paddy grader - to separate long grade paddy from 

short one before husking, eventually 
- rotary sifter to sift milled rice into 3 classes: 

head rice~ large broken rice and fine broken 
rice. 

8.2.5. Expert on !~chining Technology 

He should train Vietnamese staff and workers 1n 
modern machining technology (turning, milling, 
boring, shaping, grinding etc.). 

8.2.6. Expert on ~~inten~F.9..it 

He should train Vietnamese engineers in the plan
ning end execution of preventive repairs. 
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For details on the assignment of international 
staff see Annex 2. 

8.3. UNDP Inputs - Fellowships 

fithin the framework of UNDP Inputs, six international 
fellowships for technical on-the-job training of Vietna
mese technic9l staff should be arranged: 

8.3.1. Fellowship for one person in the machining of 
components and parts for 2pai rs {turning, mil
ling, grinding, boring, shaping etc.) 

8.3.2. Fellowship for one person in the maintenance and 
servicing of electrical and electronic equipment 
(testing, repairs etc.) 

8.J.3. Fellowship for one person in the welding process 
(electric ere welding, gas welding etc.) 

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

B.3.5. Fellowship for one person in the planning of 
preventive repairs. 

8.3.6. Fellowship for one person in the management ot 
the repair plant, organization process etc. 

For details on fellowships see Annex 2 • 

I 
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1 • '} ::?i:::RAL 

Sugar forms nn important part of the diet in the Socia
list Republic of Vietnam. All sugar in Vietnawa is made 
of sugar cane. The quantity produced is approx. 5,1 kg 
per capita per year, 1.e. below the nutrition standard 
and therefore the Government of Vietnam have decided 
to increase the production of sugar cane by enlarging 
the area tor sugar cane cultivation and by better extract
ion and utilization of sugar cane in big and small sugar 
cane factories • 

2. Sugar cane production 

Sugar cane is produced mainly in two areas: the Bed River 
Delta in the North of Vietnam (smaller) and the Mekong 
River Delta in the South (bigger). 

Harvest of Sla81r C101 ~ll Vieto1:1m 

Year Hectares Tons Tons/h@are •.. 

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 cane,, 
approximately 550 000 - 600 000 tons ere processed in 
sugar cane factories, approximately 2 700 000 tons go 
to small sugar processine units with a capacity ot 
15-30 tons ot sugar cane/day and to the smallest units 
with a capacity of o,a-2 tons/day and 400 000 tons are 
consumed directly. 

I 
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South Vietnam 

I ear Sugar cane Sugar Factories Small Units 
total Sugar Sugar, Number Sugar Sugar, 
- tons can9, tons cane, tons 

too~ ton§ 
1975-6 2,228.222 212.289 19.299 886 990.000 90.000 

1976-7 2,190.400 359.000 32.703 1138 1,210.000 110.000 

1977-8 2,290.870 370.000 35 .ooo 1200 1,300.000 120.000 

1978-9 2,254.670 405.000 38.000 1414 1,500.000 J.40.000 

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 
diameters up to 60 mm, the length of stalks being between 
2 • and 4 m. Sugar cane grows best on rich, moist soil. 
It requires plenty of water and sunny weathero 

The stalk contains 67 - 72~ water, 12-18~ sucrose, 9-11~ 
fibrous material (cellulose), traces of proteins, acids 
and tats. Juice extracted from sugar cane contains 
14-261 sucrose. 

4. SUGAR CANE HANDLING 

In Vietnam sugar cane is still harvested manually. 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 carte and wagons partly by motor trucks or by 
boats (sugar factory in Hiep Hoa). 

I I 
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5. .:JUG~\ F .r\C'rCRIE.S 

There are six 3ugar 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 province with 
a capacity of 1500 tons of sugar cane per dayo Product
ion started in this factory in 1975. 

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

4. Khan Boi sugar 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 Japan, coDDDissioned 

in 1969. 

In the North of Vietnam 

1. Van Diem sugar factory in the Ha Son Binh province, 
capacity of 1000 tons of sugar cane per day. The 
sugar tactory was built by Poland in 1960. 
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2. Viet Tri sugar factory in the Vinh Phu province wit:. 

a c&pacity of 500 tons of sugar cane per day. The 
sugar factory was commissioned by China in 1958. 

3. Song Lam sugar factory in the Nghe Tinh province with 
a 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/OH/2, simple evaporating station and a 
crystallizer. 

In the private sector there are e·11en smaller units, 
handicraft sugar units, with a capacity of 0,8-2 tons 
of sugar cane per day. The machinery and equipment is 
very simple - in some cases there are wooden mills 
driven by a buffalo or a cowo These units will be abolish
ed in the future and they will be gradually replaced 
by small 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 special cane unloadergonto feeder 
tables. There are cane levellers on horizontal conveyors. 
and inclined carriers are fitted with cane cutters. The 
cut cane is transported to the milling station the core 
ot a modern cane sugar factory • 

The milling stations are arranged in 4 tandem mill units 
with suitable roll diameters, in ~ccordance with the re-
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quired milling c 9pc.1ci ty. The resulting extraction is 
at most 90-91 % (in modrrn milling stations it is 
93-97%). The rolls sheaths are made of special coarse
grain cast iron and hot fc~~ed - fitted on to forged 
steel shafts and their surface is grooved. There are 
different shapes of grooves employed: Chevron grooves 
for better drawine in of suear 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 imbibition are used. The moisture of 
the bagasse leaving tee last mill is approximately 50$. 
As the bagasse is used as fuel in all Vietnamese sug ar 
f9ctories, power nnits of sUP,ar factories are supplement
ed by special bagesse furnaces in boiler houses. All 
sugar cane factories are driven by backpressure steam 
turbines with generators; standby units are Diesel 
generating sets o 

The juice from the milling station is acidic and it 
contains colloidal dissolved non-sugars, therefore 

.. II 

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



• 

• 

• 

• 

- 37 -

"the juice must undereo chemical treatment before it 
can be filtered sntisfactorily. Chemical agents used 
are quicklime in the form of lim~ cream or milk -
Ca/OH/2, s~lphur dioxide gas - S02, alternatively carbon 
dioxide gas - Co2 and occassionally phosphoric acid -
H3P04. The effect of these chemicals is completed by 
heating the juice at various stages in juice-heaters. 

The settlings a~e filtered by filter presses or rotary 
_::;.-.,, .. -.,-• .:i..4u.m filters of high capacity and high effi
ciency. Surplus water is evaporated from the juice in 
closed vessels in a vacuumo 

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 vertical 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 usually follows after 
~~ios, with bagging line used for packing. Baw 

sugar from sugar factories is either sold directly to 
consumers or refined in refineries in Bien Hoa and 
Khan Hoi. 

av-products ot Sugar Mills 

1. Bagesse - the crushed sugar cane residue contains 
50I of water. In modern sugar factories the final 
bagasse contains 48-5~ of water, l to 4~ of sucrose 
and about 48 to 50I of fibre and around 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. Molasses, a thick treacle that drains from sugar 
contains approx. 50% of sugar, 20% of organic im
purities and 10% of inorganic impurities and 20i) 

of water. Su:ar mills and refineries in Vietnam 
produce from molasees 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 etco 
The remaininr molasses is used as cattle food or 
fertilizer. 
By-products of sugar mills in Vietnam are well utilize~. 

Auxiliary Norkshops 

Lime works and lime slakers for the production of quick 
lime Ca/OH/2 belong to the auxiliary ~recesses of a 
sugar factory o 

Each sugar factory has e smr:;ll repair shop, not sufficient 
to perform the necessary repairs of machinery end equip
ment. Machine tools, metal forming machines, welding 
machines etc., if any, ~re old and worn out. 

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

The Sien Hoa sugar factory has w weaving shop for the 

production of jute cloth, a shop for sewing jute begs 
and the production of plastic begs. 
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6. CENTHAL REFAITI SHOF 

The General lilann;~ er:;'~nt of Sugar Fae tori es in Ho Chi 
Minh City ·Nas er:trustcd by the Government of the Socialist 
Hepablic of Vietnam to build a Central Repair Plant 

for the maintenance an,J repairs of sugar machinery and 

equipment and for the production of spare parts for 
existing factories and to replace, step by step, the 
flmc:illest handicraft sugar units bJ' smc:ll-size units 
with the c43pcici ty of 15-30 tons of sugar cane per t'.lay. 
The capacity of the Central Repair Plant should be 
700 tons of products per year in the first stage of 
construction and 2000 tons per year in the final stageo 

It was decided that this Central Repair Plant will be 
built in the vicinity of the Bien Hoa refinery in the 
big industrial area of Bien Hoa. The site for this 
Central Repair Plant 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 completiono 

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 goodo 

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

The technological part of the project documentation 
is not ready. There is only a very rough idea of the 
maY.imum parameters of machines which are to be instal
led in the above-mentioned buildings. These parameters 
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~re too big for a repair shop and their price will b~ 
much higher than the in~uts by UNIDO and the Govern
m~nt of Vietnrnn. 

The Government allocated 50 million Dongs to this project: 
5 million have already been invested:, at an estimate, 
the price of the buildings will be apprmximately 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 3l•t 
December;. 1981 in Hanoi. 

7. TEAM'S PROJECT PHOPOSAL FOH 'T'HE ESTABLISHMENT OF 
CENTRAL REPAIR AND MAINTENANCE PLANT AND SPARE PARTS 

PRODUCTION FOR SUGAR MILLS IN BIEN HOA 

7.1. Production Programme and Capacity 

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

1. Repair cf 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 Industryo 

2. Production of cane cutters - approximatioly 2000 pcs/ 
year. 
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3. Repairs of machinery and equipment for other pa:-ts 
of sugar factories, and production of new machine=y 
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. 

1.2. Layout 

As the layout of the Repair and Maintenance Centre and 
the size of buildings have been designed and steel 
structures ordered by the Vietnamese 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 ). 

1.J. 'NDP Inputs - Machinery and Equipment 

Machine Tools, special accessories, spare parts, tools 
nad measuring instruments in the total value of US ~ 

900 O(l) purchased as the UNDP contribution are stated 
in Annex 4. 

7.4. UNDP Inputs - International Staff and Fellowships 
tor Sugar Factories 

In order to get the best results during the preparat
ion of the engineering part of project documentetion, 
the construction of the central Repair Plant and to 
achieve the designed capacity and the best performance 
of the designed machinery and equipment, the follow1118 
international staff should be assigned to the Project: 
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7.4.1. Chief technical adviser 

He wi~l be responsible for overall operation 
of the project and for the direction and coordi
nation of the work of experts - 21 men/months 
us s 144 ooo. 

7.4.2. Consultants on the preparation of ew;ineering 
7.4.3. end electrical part of pro.iect documentation 

They will design working drawings of the engi
neerir.g and electrical part of the project do
cumentation, i.e. spacing of machinery and equip
ment, thej,r foundations, electric conduits, 
switchboards and distribution boards etc. -
11 men/minths US S 81 400. 

7o4.4. Experts on the erection of machinery and equipment 

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

7 .4 .5. Expert on the repair of rolls and machining of 
sheaths for sugar cgne mills 

He will render advice to Vietnamese counterparts 
on how to repair rolls and sheaths, 1.e. how 
they should be disassembled, machined, heat 
treated and assembled - 6 men/months - US $ 41 400. 

7.4.6. Expert on electrical repaif 

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

He will train Vietnamese technicians in elaborat
ir.g technological p:_!"ocess studies of repairs of 

the m~chinery and equipment for sugar factories. 

7.4.8~ Expert on desi~nin~ machinery end equipment 
for sugar factories 

The central Repair Plant should produce, among 
other things, new machinery and equipment for 
small sugar factories with the capacity of 15 
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. 
'!-;~~ expert will design these machines and equip

.. ,cnt with Vietnamese counterparts, 8 men/months 
"S S 55 200. 

All internat.~onal staff to be assigned to the 
Project is stated in Annex 5. 

!"allowships 

'7 ~ 1 ' . ,,,, . ""-. 

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

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 ~or one person in the w?ld
ing process (welding of pressure boilers, psns 
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 plan
ning of preventive repairs. 

7.5.6. Fellowship training for one person in the mana
gement of the repair plant, organization process 

etc. 

All fellowships are stated in Annex 5o 

I 
I 
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ANNEX 1 

UNDP IN.i?UTS - MACHINERY AND EQUIPMENT r'OR RICE MILLS 

1. Machinery and equipment for rice mill 

1. l. Stoner to aepnrate stones from paddy or brown ri<-e 
by util i:zing the differe1.ce in speci fie grevi ty 

between rice ands tone, capacity 3-3 ,5 tone of 
paddy per hour, 5-6 tons of brown rice per hour, 
with electric motor 1,5 kW, oase end spare perts 

3 pcs 

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 ta~~, electric 

motor 0,75 kW and spare parts 3 pcs 

1.). Peddy grader to separate long-grAin paddy from 
short-grain one before husking, cepuci ty 2-2,5 tons 
per hour, with electric motor 0,75 kW end spare 
parts 4 pee 

Total estimated price 1983 CIF Hanoi 1.1. to 1.3. 

incl. spbre parts 

us :i 105.000,- • 

I 
i 
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2. EQUIPMENT FOR PRODUCTION GF RUBBER ROLLERS 

2.1. Shore hardness tester - Shore A 
Shore D 

incl. stand and checking equipment 

TotRl estimated price 1983 CIF Hanoi 

us z 2 500,-

2 pcs 

1 pc 

I 
' 



• 

• 

• 

• 

ANNEX 1 

3. MACHINERY ANL EQUIW~N'r FOR HOANG LIET FACTORY 

Item 

3 .1. 

denomination pee 

Universal knee-type 
milling machine 

- table clamping surface 
320 x 1250 mm 

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

- spindle taper ISO 50 

Special accessories: 

1 

- Vertical milling attach
ment with taper ISO 50 1 

- Universal milling attach-
ment 1 

- Slotting attachment 1 
- Tool-lifting device 1 

- Overara braces 1 
- Longitudinal diYiding 

attachaent l 

- Power-operated rotary 
table 1 

- Hand-operated rotary 
table l 

- universal dividing head l 

- Fixed machine vice l 

Swivelling machine vice l 

Swivellill8 machine vice l 
and tilting 

- Self-centring machine 1 
vice 

- Boring head l 
- Working table protective 

shield 1 

- Set of long milling 4 
arbors ISO 50 

- Set of short milling 3 
arbors ISO 50 

- Cooling system l 
- Lighting 1 

input weight 
in kW in tono 

5,5 2,6 

I 
I 

pri~~ 
us ~ 

40.000,-
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1 tem D-:?nominBtion pcs input weight price 
in kW in tons us I. 

• - Set of adapters 4 

Tools: 
- travellir.5 steady 4 
- underclamp steady 8 

- T-elot nut 4 
- T-screws 24 
- U-clamp 4 
- gooseneck clAmp 4 

- 1~lamping angle 2 

- face milling cutter 5 
- shell-type end milling 

cutter 15 

• - side-end-face cutter 9 
- T-slot cutter 6 

- keywey millil'J8 cutter 28 
- concave cutter 4 

- arbor-type cutter 4 
- angular cutter 37 
- milling heed 1 

• 3.2. Universal centre lathe 1 7,5 3,3 44.000,-
- swing over bed 700 mm 
- swing over carriage 400 mm 

- distance between centres 
3000 mm 

Special accessories: 
- small steady rest 1 

- big steady rest 1 

- follow rest 1 

- four-jaw face plate 1 

- self-centring hand- 1 
operated three-jaw chuck 

• - self-centering hand-
operated four-jaw chuck 

1 

- rear tool block 1 

- indexing driving plate 1 
- drilling table 1 
- taper turning attach-

1 ment 



• 

• 

• 

• 

- 3 -

Item DE..nomina. ti on pee 

hydraulic 
ment 

copying att.ach-
1 

- spring-loaded ~entre 
- indexing attachment 

mounted on spindle 
- milling attachment for 

splines and gears 
- tool post grinder for 

external end internal 
grinding 

1 

1 

1 

1 

- chuck cover 1 

- cross micrometric stop 1 

- longitudinal micrometric 
stop 1 

- mandrel for face plate 
fitting 1 

Tools: 

- centre drill 2 

- drill chuck incl. spanner 
1 

- set of adapters 4 

- carrier 4 

- left-hand threading 
tool 4 

- right-hand thre5ding 4 
tool 

- inside threading tool 4 
- right-hand roughing 4 

tool 
- left-hand roughing tool 4 
- right-hand bent roughing 

tool 3 
- 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-hP.nd necking tool 2 

- left-hand necking tool 2 

- recessing tool 2 

ANrJEX l 

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

Set of spare parts for 
two years of operation 

3.3. Universal tool and cutter 

1 set 

grinder 1 

- swing 280 mm 

- distance between centres 
760 mm 

- table clamping surface 
980 x 140 mm 

Special accessories: 
- cylindrical grinding 

attachment l 

- internal grinding attach-
ment incl. spindles l 

- surface grinding attach-
ment l 

- attachment for grinding 
between centres l 

- attachment far grinding 
backed-off disc-type 
millill8 cutters l 

- attachment for grinding 
reamer drills 1 

- attachment for grinding 
carbide-tipped tools l 

- attachment for grinding 
twist drills 1 

- dust exhausting equip-
ment 1 

- cooling equipment 1 
- lighting 1 
- radius grinding attach-

ment 1 
- collet chuck equipment, 

controlled from the rear 
2 

- collet chuck equipment, 
controlled from the 
front 2 

ANNEX l 

input wei~ht ~ric~ 
in kW in tons ·Ls$ 

4 1 26.000,-

- set of collets 4 sets 

I 
I 
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~11=momina ti on pC'S 

- whee 1, radius dressing 
att~chment 

- whe~l profile rtressing 

1 

at ta~hment 1 

- grinding at techme,1t for 
cutter heads 1 

- hob sh3rpening attach-
ment 1 

- quick clamping fixture 1 

- equipment for hydraulically 
operated longitudinal table 
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 l 

- four-jaw chuck with flange 
for atteching to quick 
clamping fixture 1 

four-jaw chuck l 
- three- ,jaw chuck with Moree 

No. 5 taper shank 1 
- quick action head 1 

- circular magnetic chucking 
plate 1 

- spacer permitting acces-
sories 1 

- face-plate 1 

- lighting 1 

1.'ools: 
- centre 60° 2 
- live clamping centre 2 
- clamping bush 1 
- clamping hush inaerts - 8 

set 
- template for measuring 

bAck-off angles of plain 
milling cutters 1 

input wei~~t price 
in kW in tons uS $ 

I 
! 
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Denomination pCS i nru t Weight rr l C(' 

in kW in tons US $ 

milling arbor 2 
- set of grinding wheels 16 

~et of spare parts for t·vo 
yeers of operation 

Pneumatic ~pot welding 
me chine 
- max. pneumatic thrust 

1200 kp 

- rated pow~r output 80 kVA 
- overhane 7~C mm 
- water ~c.;oling 

Spare parts f ct two years 
of operation 

1 

Shfet metal bending rolls 1 
- working width 2000 mm 
- plate thickness 8 mm 

Spare parts fot two years 
of operation 

90 

7,5 

Guillotine sheers 1 11 

- max. cutting length 20CO mm 
- max. plate thickness 6,3mm 

Special accessories; 
- stroke counter 1 

- handling truck 1 

- extena ion rule with 
adjustable stops 1 

Spare parts for two years 
of operation 

o, 78 18.000,-

3,5 18.000,-

7,4 26.000,-

I 
I 

Horizontal boring machine 1 
- working spindle diameter 

100 mm 

10 17,5 145.000,-
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Denorrinatio.r.. pcs input weight price 
in kW in tons US $ ' 

- tayer in spindle Mor~P 6 
- maximum boring dinw.eter 56C mm 
- maximum -face turning ':iJJmeter 

900 mm 

- table clamping surface 
1250 x 1250 mm 

Digital position readout: 
For measuring positions of moving 
machine E1ssemblies a single digit
al position readout is employed. 
The position readout provides for 
a cyclic-absolute measuring of 

positions of the workpiece or the 
tool in three axes: 
in transverse direction - X -
elide with table 
in vertical di1·ection - Y - headstock 
in longitudinal direction - Z -
slide with table • 
Linear in<luctosyns with one track 

of 2 mm pitch ere used as measuring 
units in this system. Reading is shown 
in the metric system. The values ere 
shown on a five-digit disple~'· 

Special accessories: 
- 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 2 

I II I I I I I II 111 I 
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Item Denomination pcs input weight price 
in kW in tons US $ 

- set of bori~~ heads for 
boring bars 

- boring attachment 
l set 
1 

- univers81 boring head 1 
- attachment for clamping and 

ejection of tools 1 

- clamping angle plate 2 
- clamping block l 
- auxiliary pendant control 

panel l 

- anchoring material 1 set 

Tools: 
- 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 1 set{8 pcs) 
- face roughing cutters 
- cutter arbor spanner Noo 

27, 40 

1 set (12 pcs} 
2 

- distance collars 2 sets 
- cutter arbors with face 

carrying 3 
- ejection wedges No. 1,3,5 3 

- supports with centre 130 4 
- supports with notch 125 2 
- drilling chuck 16 1 
- arbor for drilling chuck l 
- clamping bush 
- clamping bush inserts 
-.adaptor 
- tool post 
- roughing tool 
- broaching tool 
- boring and r oug hing head 

incl. accessories 
- milling head arbor 

1 

1 set 
3 
1 set 
2 sets 
2 sets 
ls et 

1 
- centri~ attachment 1 

I I I I 

I 
I 
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Denomination pcs 

- adjustable boring head 2 
- universal boring head 1 

- spare tools for boring rough-
ing head 5 

- spare tools for adjustable 3 
boring head 

input weight price 
in kW in tons .rs $ 

sets(a 40 pcs) 
' sets (a 20 pea) 

- spare tools for universal 
boring head 

5 sets Ca 20 pcs) 

- single ended spanners 
- double ended spanners 

1 set 
ls et 

Spare parts for two years of operation 

3.8Q Radial drilling machine 1 4 4,1 )8.000,-

I I 

- maximum drilling capacity 
in solid stock 50 mm 

- maximum boring capacity 200 mm 
- maximum distance between 

spindle and base 1500 mm 
- taper in spindle Morse No. 5 

Special accessories: 
- cooling equipment incl. 

electric pump l 
- adapters 1 

- box-type table 1 
- tilting table 1 
- cross table 
- machine vice 
- supporting column 

'fvols: 
- clamp s•pport 16xBO, 20x50, 

20x80 

- stand for support& ~ 63, 
fl1 90 

1 

1 

1 

6 

4 
- flat clamps 23 x 200 2 
- gooseneck clamps 11,5 x l(X} 2 
- adaptor with taper Morse 

No. 5x4, 5x3, 3x2 3 

I I I 1111 I 
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n..,nomination pea 

- i:aiAr-+.;nn 1.•·,,,0,--.. 3, 5 2 

- drilling chuck 16 l 
- Q~Anner for chuck 1 
- macti~~ rc3T.~~~ from 0 11 

input 
in kW 

to 0 20 mm H7 2 sets 
- machine reamers from ~ 21 

to ~ J2 mm fr7 l set 
- ~kewering reamers from 

~ 32 to 0 60 mm H7 1 set 
- counterbores for screws 

M 10 to M 20 l 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 0 32, 

40, 50 l 

- centering drill 4 10 

- short drills from ~ 10 
to ~ 16 1 set 

- taper-shank drills from 
~ 15 to 0 75 mm 1 set 

- taper-shank reamer drills 
QJ 9-A to ll,6 mm l set 

- fixed changeable insert l set 
- +~~n•~sable changeable 

insert 1 set 

Spare parts for two years of operation 

Single-column vertical boring 
and turning mill 1 

- maximum swing 950 mm 
- table diameter 800 mm 
- maximum distance between 

table and turret face 750 mm 

I I I 

40 

weight price 
in tons US i 

9 180.000,-· 

I Ill I I I 
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Denomination pea 

Special accessories: 
- electrohydraulic copying 

attachment 1 

- electrohydraulic chucking l 
- cross-rail tool head cooling 

equipment l 
- cone turning and thread cut-

ting attachment l 
- set of tool holders l set 
- extending grinding attach-

ment l 
- side head cooling equipment 1 

Tools: 
- hand-operated chucking 1 
- right/left-hand screw-cutting 

tools 8 
- external screw-cutting 

tools 4 
- right/lett-hand roughing 

tools 12 
- right/left-hand cranked 

rougbing tools 12 
- right/left-hand side 

roughing tools 12 
- right/left-hand angle 

cutti11£ tools 12 
- internal angle cutting 

tools 12 
- right/left-hand recessing 

tools 12 

ANNEX l 

input weight price 
in kW in tons US i 

Spare parts tor two years of operation 

3.10. Centre-type universal grinding 
machine l 16 6 so.ooo,-
- swing 320 mm 
- distance between centres 

2000 mm 

11 I II II I I I I Ill 
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Denomination pcs 

Special accessories: 
- equipment for internal grinding 

without spindle and three-
jaw chuck 1 

- closed supporting steady 1 

- tilting wheel dresser, mounted 
on table (without diamond) 1 

- stop box l 

- three-jaw c1iuck, dia 200 mm 1 

- wheel dresser. without 1 
diamond 

- wheel dresser mounted on 
tailstock, without diamond 1 

- wheel dresser, mounted on 
table, withou~ diamond 1 

- table-mounted wheel dresser 
with adjustable inclination 
angle, without diamond l 

- table-mounted form wheel 
dresser without template 
and diamond 1 

- Solid grinding wheel flanges 
for widths from 80 to 200 1 set 

- fl81l&es of built-up grinding 
wheels widths from O to 225 l set 

- auxiliary workpiece steadies 
dia 65 to 135 2 

- fine table swivelling 
attachment 1 

- balancing stand 1 
- ~netic clamping plate dia 

l 
- hand-operated clamping 

coll et 1 
- additional collets 5 to 

15 mm, 3/16 to 9/16" 18 
- shims tor machine bed 

lengthwise levelling 1 set 

I 

I I 

ANNEX l 

input weight price 
in kW in tons US i 

I II I I I I I 
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Item Denomination pcs 

Tools: 
- taperea centre Morse No. 

5 - 60 2 
- flatte9ed centre Morse No. 

5 - 60 . 2 

- ro~ary c~ntre Morse No. 5 
w 2 

- arbor up dis 10 to 50 l set 
- grinding wheel, dis 500x80 1 set 

ANNEX 1 

input weight price 
in kW in tons US S 

Spare parts for two years of operation 

3.11. Horizontal surface grinding 
machine 1 

- table clamping surface 
320 x 1000 mm 

- max. grinding widtb 320 mm 

- max. grinding length 1000 mm 

- max. workpiece height 350 mm 
Special accessories: 
- complete cooling equipment l 
- dust exhausting equipmm t 

incl. accessories l 
- balancing stand 1 
- electromagnetic clamping plate 

300 x 1000 incl. a set ot 
clamps 1 

- wheelhead-mounted wheel 
dresser (without diamond) 1 

- additional grinding wheel 
tlange 1 

Toole: 
- eide sliding steady 2 

- grinding wheel die 250z20 10 

11 I I II II I 

9,3 3,4 28o·JOO,-
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rhu1nmit1al '"" 

3.12. Meagurins instruments and gauges 

- flst steel rule 1000 mm 4 
- flat steel rule with scale 

on bevelled edge 500 11111 4 
- flexible steel rul~ 300 mm 4 
- flexible steel rule 500 mm 4 
- calliper rule with auxiliary 

jaws for inside measurement 
and with depth gauge 1/20 -
150 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 2 

- outside calliper 200 1 
- outside calliper 300 l 
- inside calliper 200 l 
- inside calliper 300 1 
- universal protractor 2 
- sliding depth gauge 1/20 -

600 1 
- protractor for measuring of 

tool edge angle l 
~ feeler gauges 0,02 to 0,20 2 
- feeler gauges 0,05 to 1 100 2 
- sine bar 300 1 
- sine bar with centres 200 1 
- sine bar with centres JOO 1 
- external radius saUBes(set) l 
- radius gauges 1 to 7 l 
- radius gauges 7,5 to 15 l 
- metric thread gauges l 
- Whitworth and pipe thread 

gauges 1 
- checking rule 500 1 

I I I II I I I 

ANNEX 1 
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• Item Denomination pcs input weight price 
in kW in tons us , 

- checking rule 1000 1 
- precision flat square 160 2 

- precision try square 160 1 
- precision try square 250 1 
- set square 630 1 

- spring bow compasses 200 2 

- spring bow compasses 300 2 

- metal bar divider with 
divisions in mm 500 1 

- metal bar divider with 
divisions in mm 1000 1 ., - marking gauge with scale 2 
300 

- marking gauge with scale 
500 2 

- marking gauge with scale 
1000 1 

- marking-awl small 10 
- marking-awl large {big) 10 

' - stand for adjustable gauge 2 

- f'lat steel rule tor stand 2 
500 

- flat steel rule tor stand 
1000 2 

-· ribbed marking-off plate 
1000 l 

- ribbed marking-off plate 
2000 l 

- checking and marking-off 
V-block with two grooves 
100 6 

- checking and marking-oft 
V-block with tour grooves 
130 6 

- marki~-off V-block with 
clamp 40 4 

- support with centre 80 6 
- support with centre 130 6 
- support with notch 95 4 

-~-- I ----

I II I I I I II I I Ill I I I I 



• 

• 

• 

• 

I 

I I 

Item 

- 16 -

Denomination 

- support with notch 165 
- micrometer calliper gau;se 

O to 25 
- micrometer calliper gauge 

25 to 50 
- micrometer calliper gaUf.e 

50 to 75 
- micrometer calliper gauge 

75 to 100 
- micrometer calliper gauge 

lvO to 125 
- micrometer calliper gauge 

125 to 150 
- micrometer calliper gauge 

150 to 175 
- micrometer calliper gauge 

175 to 200 
- micrometer calliper gauge 

200 to 300 
- micrometer calliper gauge 

300 to 400 
- micrometer calliper gauge 

400 to 500 
- micrometer calliper eeuge 

500 to 600 
- micrometer calliper gauge 

600 to 700 
- micrometer calliper gauge 

700 to 800 
- micrometer calliper gauge 

800 to 900 
- micrometer calliper gauge 

900 to 1000 
- inside micrometer calliper 

3 to 10 
- inside micrometer calliper 

5 to 45 
- inside extension micrometer 

100 to 1300 
- set of extension rods 

ANNEX 1 

pcs input wei£tt pr!ce 
in kW in tons :JS Z 

4 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

1 

1 

1 

l 

l 

1 

2 

2 

l 

1 set 
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Item Denomination pcs input weight price 
in kW in tons us i 

- micrometer calliper gauge for 
sheet metal 0 to 10 2 

- micrometer calliper gauge base A 

- micrometer calliper gauge for 
gears 0 to 25 1 

- micrometer calliper gauge for 
gears 25 to 50 1 

- dial indicator with 0,01 mm 
d:l visions 2 

- dial indicator with 0,001 mm 
divisions 2 

- lever dial indicator with 
0,01 mm divisions 2 • - three-contact inside calliper 
with dial indicator 1 

- inside calliper with dial 
indicator 180 1 

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

- inside calliger with dial 
indicator 26 55 to 155 l 

I - inside calliper with dial 
indicator 407 1 

- micrometric paseameter 
0 to 25 1 

- micrometric paesameter 25 
to 50 1 

- measuring stand with permanent 
magnet 5 

- centrea 2 

- measuring table accessories 2 

- hand-operated hardness tester 1 , 
- Brinell a magnifier 2 
- Longitudinal spirit level 1 

- trame-type spirit level 

• 200 . 1 

Total price 16.500,-
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Item Denomination Pcs input weight ~ric~ 
in kW in tons fJs i 

-~ .13. E1.ec tric low-'-:;:'requency rnt>lting 
furnace for non-ferrous metals 
melting on the base of copper 
alloys 1 

- frequency 50 c/s 
- melting pot capacity 120 ke 

J.14. Slotting machine 1 

slotting stroke 400-500 mm 
table clamping surface die 800irm 

tool overhall8 710 mm 

Tools: 
- vice 160 mm 1 
- u-clamps 23xl60 llBll, 23x200 mm 4 
- fixed gooseneck clamps 

11,5 x 100 2 
- clamp supports 16x50 mm, 

20x80 mm 
- slotting and roughing tool 
- slotting tool for grooves 
- double-edged slotting tools 
Spare parts for two years of 
operction. 

2 sets 
3 sets 
2 sets 

Total estimated price 1983 CII' Hanoi 

11 8,2 

Total estimated price 1, 2, 3 1983 CIF Hanoi 

92.000,-

41.000,-

792.500,-
900.000,-



ANNEX 2 

UNDP INPUTS - INTtRNATIONAL STAFF AND FELLOWSHIPS FOR 

RICE Mill§. 

The following international staff will be assigned to 
the project: 

a) Qhief Technical Adviser 

The Chief Technical Adviser should have a degree in 
science or engineering with experience in construction 
and operation of repeir ehop~. He will be responsible 
for the overall operation of the project and for the 
direction and coordination of the work of experts in 
eccordsnce with timing ann details specified in the 
Work Plan. He will start et the beginning of 1983 for 
a period of 18 months. His duty station will be Hanoi. 

21 x s 6 900 = s 144 900 

Vietnamese input: office, furniture, transport ~acilities 
etc. 

b) Experts on the erection of machinery and equipment 

ThP experts should heve experien~e 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 machines 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 etationi Hanoi in the years 1983 and 
1984. 

10 x s 6 900 = s 6 9 000 

I 
I I I I I I I I I 

j 
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Vietnamese input: workers, erection 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 
er.lgineering 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 compliance with 
the climatic conditions in Vietnam and be properly 
acquainted with the process of mixing, forming, vulcaniz
ing, with the specification of suitable machinery and 
equipment, with estimate C end 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 a period of 4 months • 

4 x $ 6 900 = s 27 600 

Vietnamese input: office, furniture, means of transport, 
raw materials for rubber mixtures, workers, eleetricit7, 
ste8Ul etc. 

d) EXJ2_erts on designing the rice mschinery and equipment 

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

- stoner to separate stones from paddy or brown rice 
by utilizing the difference between specific gravity 
of rice and stone, cepf•Ci ty of 4-6 tone per hour; 

I I I II 
11 I I I I 11 I 

l 
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gravity type, utiliz.ing the difference in weight 
end surface roughness of paddy and brown rice, capacity 

of 4 tons per hour; 

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

They will work in coop~ration with the Chief Technical 

Auv.itilt'l. 

Duty station: Hanoi. Two experts for a period of 14 man/ 

months each, total 28 man/months. The work will start 

in mid-1983. 

28 x s 6 900 = $ 193 200 

Vietnamese input: 15-20 engineers and draftsmen, office, 
room,, drafting boards, furniture, transport facilitiee 

etc. 

e) Expert on machining technology 

This expert should have a oegree in science or engi
neering with experience in i:<>odern ma chining technology, 
use of modern machine tools and training of workers 
and engineers in this :&ld. He will work in close co
operation with the Chief Technical Adviser. His duty 
station will be Hanoi ond he will start in 1983 for 
a period o~ 12 ~ontha. 

12 x s 6 900 = g 6 2 800 

Vii:otr1~H11~RA ir11Jut: office room, furniture, means of 

trnncport etc. 
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f) Ex~ert 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 start approximately at the end of 1983 for 

a period of 6 months. 

6 x s 6 900 = s 41 400 

Vietnamese input: office room, furniture, means of 

transport etc. 

International staff tot el $ 558 900 

Fellowships 

Six international fellowships of 20 man/months for 
tecnnical on-the-job training of local technical staff 
at foreign big rice mills with repair shops or rice 
milling machinery and equipment producers in which 

relevant ectivitiee ere well eeteblishedo 

1. Fellowsl~ip for one person in the machining of compo
nents errl parts f...,r repairs - 4 months. 

2. Fellowship for one person in the maintenance end 
servicing of electrical and electronic equipment -

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

3 months. 
4. I<'ellowship for one person in me tel forming process -

3 months. 
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5. Frllcwahip for <:>ne person in the planning of preveu-

tive repairs - 3 montl,s. 

6. Fellowship for one person in the management of the 

repair plant, organization process etc. - 4 months. 

Total ~o x ~ 2 ooo = s 40 ooo 

International staff end fellowships for rice mills 

T o t a 1 g 598 000 

• 

• 
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Central Maintenance end Hepair Shop at the Bien-Hos 
Sugar Refinery 

1. Foreword 

The Government of Vietnam has entrusted the General 
Menbgement of Sugar Mill::t in !-lo Cni tt~i.nh City with the 
construction of a central meintennnce shop for the reps~ 
of sugar mills anJ fur the manufacture of equipment for 

Sii.loll sugar mills with tti~ total ca~city of 2,000 tons 

of products per year. 
'rhe Government has approve 1 ~api tL?..l expendi tu.ce for tr~e 
construction of the maint~·nPnc~ plant in the value of 
50 millj on Dongs incl1JJing the ~onstruction and techno-

logical deliv~rieso 

The building site is situaten within the sugar mill in

dustrial eree end covers 4,08 ha. 

The documentation worked out by the Vietnamese party and 
pr~sented to UNIDO experts in the course of negotiations 
has been worked out - in their point of view - more or 
less as a study end it d0ee not design operating units 
in detail from the technological and designing aepect~ 

J:'he study includes the demand for the construction of 
e foundry. In view of the fact that the requirements 
of the Vietnamese party were maximized (grey iron cast
ings up to 8 t, steel castings up to 1 t end the pos
sibility of casting malleable iron and non-ferrous 
metals) they coula not be met and that is why the 
enclosed specification of machinery and equipments 
doee not include ~oundry equipment and the UNIDO experts 

do not recommend its cons tr IX tiono 

It has been agreed in the course of negotiations that 
the UNIDO mission would only work out the specificat-
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ion of :na~h i rH:·1·y ne l"PA~'H"ry fur the reµFnr Rn.1 p''Cd;:r t -

ion ,,f sugar mill Pquipmenl wiU• thP <'n.p~·~1t,v rP•lt;1rP:! 

tHlli indicate the necessAry floor spece for the separa

te operating units in layout drawings of the ahops. 

This project ie promoted enthusiaRtically by the Govern
ment itself; all the Vietnamese officials taking part 
in the discussions have been guite reassuring on this 
pcint. The UNIDO mission hae been assurP.d that the 
Government has sgreed to make the purchases of all the 
equipment (apart from the UNDP inputs) and to stick to 
the deadlines lei<1 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 $ and the te~hnical personal 
assistance in the value of 600,000,- US i 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. B~sic ~rocuction Data 

The contemplated production of simple sugar mill equip
ment ari·~ spare perts includes crushing rolls, tonks, 
discharging hoppers, receiving hoppers, storAge bins, 
traps, cleenere, tubular devicest conveyer links, sugar 
case cutting blades, steel structures, pipings ana re
pairs of sugar mill rollers. According to the specificat

ion, the anticipated volume cf output;amounta to 2,000 t 

p~r annum. The production assortment is as follows: 

e.) Tubular devices (tanks, discharging hoppers, 
receiving hoppers, storage bins) 350 t per 8nnum 

b) Treps, cleaners, separators, vessels 
and agitators, conveying and mechenic-
el equipment etc. 510 t per ennum 

c) Repairs and manufacture of eugar mill 
rolls and manufacture of small auger 

mills 
d) Steel structures 
e) Receivers and sheet-metal parts 

f) Sheet metal piping 

g) Drawn piping 
h) Shop equipment and inventory 

240 
500 

100 

150 
100 

50 

To tel 2,000 

t per annum 

t per annum 

t per annum 

t per annum 
t per annum 

t per annum 

t per ennu~ 
=================~ 

The specification of technological equipmeLt, operP~irll 

areas, workers and other technical parameters " the 
contemplated plant is based on long years ~ .erience 
of the UNIDO experts • 

R .. es,ime of work: 

Number of working daya per annum 300 deys 

Number of shifte e de.y 2 

Number of working hours in a shift 8 
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J. Material 

For the cons iderer1 pror1t1c ti on, the following average 

annuol consumption of production material with the 

inJicated apecificAtion will be necessary: 

- metRl sher.> ts, thiclrne:crn up to 10 mm 

- plate~ up to 40 mm 

- tubes (seAmless nnd wel~ed) and bars 

(rounds, squares, flats) of' differer,t 

diameters 
L, T, u, I sectioi1S 0f different 

sizes 
- grey iron castings, steel castings 
- non-ferrous metal cestinga (copper-

base alloys, aluminium base alloys 

etc.) 

- forged pieces 
- paints, varnishes, thinners, putty 

- subcontract supplies: 
jointing materi~l (bolts, nuts, 

washers, rivets) 

- welding electrodes of different 

qualities and sizes 
- electric wiring materiel, cables 

etc. 
electric motors of different sizes 

apnrox. 920 t 

e.pprox. 240 t 

approx. 280 t 

Approx. 62C t 

epprox. 180 t 

epprox. 35 t 

approx. 80 t 

~pprox. 15 t 

- electric starters, switches, breakers 

etc. 
ball ~erings of different eizee 

9 measuring instruments for remote 
control etc • 
wood ot vsrious quality approx. 340 t 
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All materials mentioned are imported, except for instance 
!, rey iron .-ma steel cBstiI1F s, non-ferrous metal cast
ings, 8mall sizes of jointinr, rr.aterial, small electric 
9~itches and some kinds of wood. 

Storing capacity: 

grey iron castings, steel castinrs and subcontract 
supplies 12 months 

all other kinds of raw materials 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 as3istance to the 
repair and maintenance 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 
centr~lized repair and maintenance system. 

Some degree of st~ndardization of spare parts will be 
achieved at the time when the new Central ~intenance 
and Repair Shop is in operation, mai~ly in the product
ion of spare parts for simple sugar mill equipment; 
the productiun of spare parts for old, big sugar mills 
will ~lways remain piece production • 
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4. Orsanizetion of ~reduction 

The production of sugar mill ~quirment can be ~~assi

fjed according to the production arees as follows: 

- materiBl storerooms 
- material preparation shop c~utting shop) 
- manufacture of steel s tructui·es ar ... d drawn pipew0rk 

- "forging shop nnd heat treatment 
- boiler shop (manu:fEicture of tubular 1evicee, ~md 

sheet metal piping including pressure tests) 
- repairs a?¥l manufacture of sugar mill rolls end manu

facture of small sugar mills 
- sub-contractor supplies (bearings, jointing materiel 

etc.) will be stored in a nhed 

- machining shop 
- mechanical shoµ (for assembly of e~itators and driv-

ing units and manufacture of mechanical perts) 
- P.ngineering in3pection in individual workshops 

- surface treAtment 
- maintenance of tools and fixtures (mechanical end 

electrical shop, wood workshop) 
- in-process stores including tool-issuing room 

- tool grindery 
- forwarding department 

The main production met~~rie~ will be stored in the open 
area on racks or on tl1e ground according to the assort
ment. In the preparation shop, material will be cut 
by means of mechenicel Pquipment, shears, power sews 
or manually by means of oxy-acctylene cutting so es 
to prepare it for further processing. The materiel will 
be dispatcheii as necessary to working eitee euch es 
boiler shop, forging shop, machining shop, welding 

shop and the mechanical depertment. 
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In the steel a true tures shop the nuppl ied materiel is 

to be straightened, marked out, assembled to sub-asst:imbl
ieA, drilled, welJea or riv~tted t~ether, straightened, 
aurface treated (sand-blaAted and painted). This shop 
co-operates with the mechani,~al workshop, forging shop 

and machir.ing ehop. 

In the boiler shop, the material is marked out for the 
planing and drilling of tube plates. The shell, cone 
~nd neck as well as tub€ bottoms are flame cut here. 
The material prepared in this wey is pre-bent, bent 
and welded at the separate workplaces P.ither by hand or 
on a semi-automatic 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, hee.t treatment, mechanic
al end assembly ehop. The sugar juice yield depends on 
the quality of the rolls and that is why it ia neces
sary to give greet care to them. The roll is a metal 
shaft on whicn the roll sheath is mounted. The sheaths 
are made of special coarse-grained grey cast iron. 
The rolls composition nnd manufacturing process are 
patented. Open-hearth furnaces using hematite pig iron 
are used for melting rast iron followe<l by upright cast
ing in permanent moulJs. The roll sheaths are fitted 
with groo..:ea of different profiles to ensure juice 
runoff and better drf:lwing of sugar cane between the 
rolls. Wht::n the harvest is over, eech roll h8s to be 
dismantled from the mill, checked and clamped together 
with the ehaft in e centre lethe and the gr0oves 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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r. now sheath menufo~t11l'ed. The roll stE:aths are mecliineQ . 
en a centre· la tle and the hole is her rd in e simple 
horinp. device separately. ThP bc·red hole is smal le1· 

than the shaft r1ameter. 

Th~ roll eheath is heated gredually in a furnace up to 
the temperat\.ire of 25c 0 c at the maximum rate of J0°C 
per hour. Once tl£ temperature has been achieved, ~ dwell 
et the required temperature should folJow for 8 to 10 
hours. 
Then t.t1e roll is inserted into the sheath wi tb the aid 
of a crane and allowed to cool slowly in the furnace. 
Then the corresponding grouves are turned and flanges 
screwed on. The shaft will withstand Approximately 
15 seasons and then it has to be replaced witt a new 
forged piece which will be machined on the same centre 
lathe. The cappcity of the lathe Pnd the furnace is 
sufficient for the maintenance of ell rolls from the 
sugar mills of both North and South V:i!tnam • 

In the forging shop, perts ere hot-pre::rned or cold-pres
sed on e hydraulic press and an eccentric press. In 
the machining shop, the material end the component 
parts are marked out and machined on machine tools 
according to their technological character - on lathes,. 
milling machines, shAping mech:ines, boring machines etc. 

In the mechanical workshop, semi-products are proces-
8ed, geers are fitted, fittlnge and chains assembled, 
sub-assemblies And individual assemblies welded in
cluding the surface treAtment end functional tests. 

The products tir~ then passed over for heat treatment, 
assembly, checking and surface treatment. 

Finished end tested prvducts are then transported to 
the finished stock room and forwarded through the 
forwarding department to the customers. 
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5. Area requirecent 

The a.r8AS ne<"ess~T'Y t •.; en.sun~ +he spAre parts manufacture 

~rn·i mninLenauce m.J r1=>pr1irs ()f sugar mill equipment can 
be r.ivided into production And ancillary areas: 

a) rroduction areas 

The production Greas ar~ lc\cAtf>d inside the far.tory 

buildings. 

Operating unit Tot~l area in sg.m. 

Meterial cutting 400 sq.m. 

Boiler shop 900 
Forging shop, pressing shop, heat 
treatment 600 
Repair shop of rolls anc.l manufacture 
of s~all sugar mills 120 
Mechanical aaRembly shop JOO 

Mechining room 
Surface treatment 

structures end 

900 
200 

Manufacture of steel 
pipework is situated 
open area 

in e shed in the 
1,500 

In-process stores, tool stores and 
tool issuin5 rooms 
Ancillary shops: 
Tool grindery end tool shop 

400 

350 

Meintenance shops: mechanical 350 
electrical SC 
wood workshop 200 

Total production eree 6,300 sq.m. 

~) Ancillary arees 

The encillary storage end forwarding ereas will be 
eituate~ in the open area on hardened surfaces. 
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Sub-contractor su~plies store 
~etal sheet and ~~iproduct store 
rrofile material ~tore 
Forwarding depnrtment and f lnished 
s'tock room 

Total ancillary areas 

JOO sq.m. 

900 sq.m. 

900 sq.IL. 

1,500 sq.m. 

3,300 sq.m. 

The administrative b'..iilding for the management and 

technical staff of the plant including chanBing rooms 
and personal service facilities could not be considered 

as no drawines have been Jubmitted • 
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6. Manpower requirements 

The <1ata on the number of \'.1 ork·:-rs for the considerer. 
plAnt in the basic class1ficntion are indic~ted in the 
folJow~ng survey for 'the contemplated two-shift operet

io:1. 

Cetegories of employees 

- sheet metal and semi-products 
store 

- secti~ns store 
cu~tiri.g end preparation of 
materiRl 

- manufacture of steel structures 

- boiler shop 
- repair of suger mill rolls 
- forging shop 
·· heat treatment. 
- surfece treat it 

- machining ehcp 
- machine adjuste~e 
- mechanical and A8sembly shop 
- mechanical meintenance shop 
- electricel maintenance shop 
wo~d workshop mointenence ai1op 

- tool P,rindery 
- engineering inspe~tion 
- tool issuin~ ruom 
- in-process store and sub-

contr~ctor supplie~ store 

production 
workers 

2 

2 

6 

24 

34 
2 

8 

4 

6 

30 
4 

12 

4 

2 

3 
3 
8 

3 

3 

- forwar~ing department end finished 
stock store 6 

- laboratory 4 

- crane operAtcrs 14 
- in-process trensport 12 

auxiliAry 
workers 

1 

1 

1 

4 

6 

2 

2 

l 

4 

4 

2 

10 

8 

-1 
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- foremen end masters 
t:'dministretive workers in pro
duction (plAn~er, Oi8patr.her) 

12 

10 

ter.hnical ~vorkers (design Pr..gine~rs 1 
technologists etr..) 11 

ANNEX 3 

- plant manBgement Number according 
to local practice 

Recapitulation of emplrcyees: 

Procuction workers 126 
Auxiliary workere 46 

Workers in stores end tool-i~suing 
room 16 
Engineering ins~~ctors end adjusters 12 

Maintenance workers 12 

Transport workers 26 
Technical workers in operation 
sections 16 

Technical workers of the plant 11 

Administrative workers in operetion 
sections 10 

Total of workers 275 

The Central Repair Plant for meintenance and repairs of 
eugar machinery and equipment is being eet up in a region 
thet has many industries. It will be therefore eeay to 
lep the different skills and the general manpower re
quirements from the surrounding induatriea. The Govern
ment will do everything to ensure that ell the manpower 

requirement• ot the project are fully met • 

I 
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7. Power aypply system 

7.1. Electric energ;y 

It d!"ives illact.ines an:l ~quipmente end feeds various con
sumers. 
Totsl power iLput installed 
Voltage 
Utilization factor 
Maximum anticipated load 
Utilizable time cepecity of the 
machine 
Approximate yearly consumption 

approx. 1,500 k!A' 
3 x3 80/220 V - 50 Hz 

0,3 
approx. 480 k'll 

1, 920 hours 
epprox. 900,000 kWh 

The data include only the c•Jr.sumption of electric power 
for technologicsl equipment~ n0t for lighting. The in
dicated power consumption will be covered from rublio 
high-voltage mains via the plant•s own transformer 

station which is not included in the specificetion of 
machinery end equipment • 

7.2. Water for Technological purposes 

It is used for the preparAtion of cooling emulsion, 
for the cooling of machinery ond for pressure tests. 

Maximum consumption 
Annual consumption 

150 l.p.min. 
approx. 43,000 eu.~. 

per ennwn 

If W8ter reservoir is not considered for pressure teeta, 
it is necessery to rtimension wst~r supply for the con
sumption of 300 l.p.min • 
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7.J. Fressµre nir 

It is used for srmd blowing of ohjects, paint application, 
machine operation and blowing of c 11ttings. 

maximum consumption ••• 
workiru;; pressure 
average full consumption 

approx. 300 c.m./hr 
0,4 to 0,6 .MPa 
approxo 210 c.m./hr 

The compressor plant shall ~~ situated outside the iactory 
building and shock- and sound-insulated. 

7.5. Oxygen and acetylene 

O:xygm 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. Mate ... , ials handling 

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

Handb.ng by Overhead Travelling Cranes 

·.vorksno12 capacity qtyo span lift 
sheets, plates{ semiproducts 
and sections s ore 8 t 1 18 m 8 m 
manufacture of strel atructurea 5 t l 18 m 8 m 
cutting shop and material 
preparation 8 t l 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 
Forwarding and finished 
products store room 10 t 1 18 m 8 m 

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

HandliQB bx Wheel Trucks 

- high-lift truck with a loading capacity of 3,200 kg - l pc 
- high-lift truck with a loading capacity of 1,000 kg - 2 pcs 
- hand pl&tform trucks, loading capacity of 630 kg - 4 pee 

positioners from die 500 to dia 4000 mm are necessary for 
welding bi.8 rotary component parts with the following 
loading capacity: 
5 t - 2 sets (1 of these with driving gear) 
10 t - 3 sets (2 ot these with driving gear)o 
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9.1. Material :)iv1iing Sho_p 

9.1.1. Guillotine shears 
- max. plate tr1ickness 6,J 1Lill 

- m&x. cutting len~th 2000 r ..u 

9.1.2. Guillotine shears 

- mex. platP tl.jcknens 16 mm 

- max. cu~tinr, length 31)0 mm 

9.1.]. Hack saw 
- max. mate£ial diameter 28C mm 

- IDbX. square iron dimensions 

250 x 250 mm 

9.1.4. Circular eew 
- max. metPriel diAmeter 2$() mrn 
• max. square iron <limensions 

260 x 260 mm 

- sp,w blade dio.M.:h:r 6LC to 810 mm 

9.1.5. Section shears 
- rnHx. flat iron dim ens ions 

50 x 12 mm 

- max. square iron dimern ions 

2 5 :x 2 5 .T.Jll 

- me..x. round iron diameter 25 mm 

1 pc 

1 pc 

2 pea 

2 pcs 

1 pc 
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S.;:: .1. HydrA.u1 ic tube henJ.ir.g ma chine 1 pc 

- max. dimensions of bent pipe 

dis 40 x 2 mm 
- max. bending r~dius 200 mm 

9.2.2. Hydraulic tube bending Il'achine l ~·C 

- mox• dimensions of t_1ent tube 

dia 114 x 7 mm 
- max. bending radius 600 mm 

9.2.3. Mechanical tube bending machine 
- min. internal bending radius 

ac rr:m 

- max. inter~al bending radius 
270 mm 

1 pc 

9.2.4. Plate end section bendi1'!g rolls 1 pc 
- max. thickneAs of rolled plate 

10 mm 

- mex. L-section size lOOxlOOxlO mm 
- min. rolling diameter 550 mm 

- working width 3150 mm 

9.2.5. Plate bendi~8 rolls 
- max. thickness of ro1led plate 

4 mm 
- min. rolling diameter 220 mm 
- working wjdth 2000 mm 

9.2.6. Plate bending rolls 
- max. thickness of rolled plate 

8 IIllll 

- min. rolling diameter 250 mm 
- working width 2000 mm 

1 pc 

1 pc 

-1 
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9.~.7. Sheet bending mAchine 1 pc 

- max. thickntss of sheet 6 mm 

- working width 2000 mff 

9.2.8. Sheet bending mBchine 1 pc 
- mex. thickness of sheet 25 mm 

- workinJ width 3000 mm 

9.2.<J. II~nd-operated sheet bending machine 1 pc 
- max. tLickness of sheet 2 mm 

- working width 2000 mm 

9.2.10. ~ress brake 1 pc 

- pressing force 1120 kN 

- working width 3150 mm 

9.2.11. Cutting-out shears 1 pc 

- max. tnickneas of sl!eet 2 mm 
- overhang 800 mm 

9.2.12. HAnd-operated lever shears 2 pea 

9.2.13. Hand-operated universal sheers 1 pc 
for sheets and sections 

9.2.14. Guillotine shears 1 pc 

- max .. sheet thickness 25 mm 
- max. cutting length 3150 mm 

9.2.15. Plate-edge pl&n~ing machine 1 pc 
- max. planing length 12000 mm 
- m~x. sheet thickness 80 mm 

9.2.16. Heck SAW 1 pc 

- mex. material diameter 280 mm 
- max. equ~re iron dimensions 

250 x 250 mm 
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0.2.17. Column <1ri1~ing mad1ine 

- max. dri '. lir:,.. diameter 20 mm 

- max. cir ill ing d.ep th 160 mm 

- tebl:e clamping surface 268x330 mm 

9.2.18. Redial nrilling IDflChine 
max. drilling cap1-ci ty in 

solid stock aia 50 mm 

1 pc 

1 pc 

- max. n1stance betwet:n spindle centre 

line ar1(1 sleevP 1600 mrr. 

- max. distance between spindle and 

base 1500 mm 

9.2.19. Double-wheel grinding machine 
- grinding wheel dimensions 

dia 350 x die 127 x 63 mm 

9.2.20. Welding tractor 
- welding current up to 1000 A 
- welding wire dia up to 5 mm 

consisting of: 

2 pee 

l pc 

- proper tractor incl. operating case 

- control box 

- interconr.ecting materiel 
- set of attachments 

9.2.21. Supporting structure for welding 1 pc 

tractor 
- Peight 4000 mm 

9.2.22. Silicon-type welding machine 
- max. welding current 380 A 

9.2.23. Rotary ere welding machine 
- max. welding cu~rent 315 A 

I ·--,-

4 pcs 

6 pee 
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9.2.24. Marking-off plate incl. pedestal 
- dimensions 250C x 1600 x 350 mm 

9.2.25. Oxyge~-:. cutting machine 

9.2.26. Hend-operated pressure tester 
- max. working pressure 10 MPe 

9.2.27. Hand-operated pressure tester 
- lilbX. working pressure 5 MPa 

9.2.28. Positiondr 
- lifting capacity 5000 kg 

- dimension rail.ge of welded tanks 
300-3300 mm 

9.2.29. Poeitioner 
- lifting capacity 10 000 kg 
- dimension renp;e of welded tanks 

500-4200 mm 

9.2.30. High-pressure airless spraying 
device 

9.2.31. Oxy-acetylene welding set 

ANNEX 3 

3 pcs 

2 pea 

1 pc 

1 pc 

2 pee 

3 pea 

2 pcs 

b pee 

9.2.32. Pneumatic spot welding machine 1 pc 
- max. welding force 1:•6 kN 
- throath depth 250 mm 
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9.3. Forging shop 

9.3.1. Hydraulic drAwing press 
- rated force 2500 kN 
- stroke 1000 mm 
- clamping table 1600 x 1200 mm 

ANNEX 3 

1 pc 

9.3.2. Electric chamber flJ['rntce 1 pc 

- working space 3000xl200x500 mm 
- working temperature ll00°C 

9.3.3. Spring hammer 
- ram weight 63 kg 

9.3.4. Anvil incl. pedeat5l 
- weight 250 kg 

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

9.J.6. Blacksmith's hearth 

9.3.7. Eccentric press 
- rated force 4000 kN 

9.J.8. Spindle press 
- rated force 4000 kN 

9.3.9. Straightening plate 
- dimensions )000 x 1000 mm 

1 pc 

2 pee 

2 pea 

1 pc 

1 pc 

1 pc 

l pc 



• 

• 

• 

• 

ANNBX 3 

- 21 -

9.4. Rolls of sugar cane mills reµair shop 

9.4.1. Centre lathe 1 pc 

- swing over bed 1250 mm 
- swing over carriage 950 mm 
- distance between ceritres 5000 mm 

9.4.2. Heating furnace for roll sheaths 1 pc 
- working temperature max. 250°c 
- dimensions of working spnce dia 

1400 x 2400 mm 

9.4.3. Cylinder hE·nging attachment 

9.4.4. Simple boring attachment 
- boring diameter from 300 to 

600 mm 

- borir.g length 2000 mm 
incl. boring rod 

I 
- ---- --11··-

1 pc 

1 pc 
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9.5. Machining shop 

9.5.1. Horizontnl borilltS machine 
- spindJe diameter lCO mm 
- max. boring diPmeter 560 mm 
- max. face turning diameter 900 mm 
- table clamping aurfa~e 1250xl250 mm 

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

9.5.3. Centre lathe 
- swing over bed 550 mm 
- distance between centres 3000 mm 

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

9.5.5. Turret lathe 
- swing over bed 510 mm 

ANNEX J 

1 pc 

2 pcs 

1 pc 

1 pc 

1 pc 

9.5.6. Universal knee-type milling machine 1 pc 
- dimensions of table 320 x 1250 mm 

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

9.5.a. Gear milling machine 
- max. gear diameter 1000 am 
- max. module 10 

9.5.9. Shaping machine 
- stroke 710 mm 

-------. 
I 

1 pc 

l pc 
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9.5.10. Slotting machine 
- stroke 500 11111 

9.5.11. Universal cylindrical grinding 

machine 
- swing 320 mm 
- distance between centres 2000 mm 

9.5.12. Surface grinding machine 
- clamping table 320 x 1000 mm 

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

9.5.14. Double-wheel grinding machine 
- grinding wheel dimensions 350 x 

127 x 63 mm 

9.5.15. Open-side vertical lathe 

- max. turning diameter 1000 mm 

9.5.16. Radial drilling machine 

- max. drilling diameter 50 mm 

9.5.17. Column drilling machine 

- max. diameter drilling 20 mm 

9.5.18. Column drilling machine 

- max. drilling diameter 32 mm 

9.5.19. Marking-off ?late 
- dimensions 1500 x 1000 mm 

I I II II I I I I II I I 11 I I II II 11 11 I I 11 11 1111 

l pc 

1 pc 

1 pc 

1 pc 

2 pea 

l pc 

l pc 

3 pea 

2 pee 

2 pee 

I I I I I I I II 
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9.6. Mechanical - essembl,y shop 

9.6.1. Centre lathe 1 pc 

- swing over bed 38C mm 
- dist~nce between centres 750 mm 

9.6.2. Universal knee-type milling machine l pc 

- table dimensions 400 x 1600 mm 

9.6.). Column drilling machine 1 pc 
- max. drillir.g diameter 20 mm 

9.6.4. Radial drilling machine 1 pc 
- max. drilling diameter 50 mm 

9.6.5- Marking-off plate 
- dimensions 2500 x 1600 mm 

9.6.6. Hydraulic assembly press 
- pressing force BOO kN 
- stroke 185 mm 

9.6.7. Hand-operated reek press 
- pressing force 15 kN 

9.6.8. Hand-operated spindle press 
- 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.ll. O:xy-acetylene welding set -
universal type 

2 pcs 

1 pc 

2 pee 

2 pcs 

2 pee 

2 pee 

2 pea 

Ill II I I I I 
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9.G.12. Mobile ~ompress~r 1 pc 
- comrressed air output 50 cu.m/hour 

9.6.13. Spraying gun 2 pcs 

9.7. Surface finishing sho.£ 

9. 7. L Portable blasting machine 1 pc 

- pressure tank volume 320 cu.dm 
- air pressure 0,6 MPa 

9.7.2. rank-type degreasing machine 1 pc 
- tank dimensions 1500 x 850 x 

1000 mm 

9.7.3. Hot-Air electric spraying-type 1 pc 
degreasing machine 

9.7.4. nigh-pressure airless spraying 
device 

·'-··· __ ___._ __ 

3 pcs 



• 

• 

• 

• 

ANNEX J 
- 26 -

9.8. Steel structures production 

9.8.1. Horizont&l hydraulic straightening press 1 pc 
- pressing force 300C kN 

9. 8.2. Section shears 2 pcs 
- flat iron 50 x l~ mm 
- squpre iron 25 x 25 mm 
- round iron dia 25 mm 

9.8.3. Hack saw 
- max. diameter 280 mm 
- max. dimensions of square iron 

250 x 250 mm 

9.8.4. Portable oxygen cutting mechinc 

9.a.5. Oxy-acetylene welding set 

9.a.6. Silicon welding machine 
- mex. welding ~urrent 380 A 

9.s.7. Rotary ere welding machine 
- max. welding current 315 A 

9.8.8. Marking-off straightening plete incl. 
pedeetel 
- dimensions 2500 x 1200 mm 

9.8.9. Double-wheel grinding machine 
- dimensions of grinding wheel 

die 350 x 127 x 63 mm 

9.8.10. Redial nrilling machine 
- max. diameter of drilling 50 mm 
- diotance between spindle centre line 

end sleeve 1600 mm 

2 pc~ 

1 pc 

6 pcs 

5 pee 

3 pee 

2 pcs 

2 pcs 

1 pc 
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- ~ax. distance between spindle end 

baae 1500 mm 

9.8.11. High-pressure P.irlese spraying device 
(complete set) 

9.9. ~ding and tvol-making shop 

2 pee 

9.9.1. Universal tool-making grinding machine 1 pc 

- grinding diameter 280 mm 
- distance between centres 760 mm 
- clamping table 980 x 140 mm 

9.9.2. Universal tool-making milling machine 

- longitudinal table feed 800 mm 

- cross feed of table 370 mm 

- vertical feed of' table 450 mm 

9.9.3. Column drilling machine 

- max • <1rilling diameter 32 mm 

9.9.4. Horizontal surface grinding machine 
- table clamping surface 1000 x 320 

9.9.5. Double-wheel grinding machine 
- dimensions of grinding wheel 

dia 350 x 127 x 63 mm 

9. 9 .6. Twist drill sharpening machine 

9.9.7. Marking-off plate 1500 x 1000 mm 
incl. ?edestel 

9.9.a. Sew discs end saw blades sharpening 
machine 

mm 

- dia of sew discs from 200 to 1000 mm 

1 pc 

1 pc 

l pc 

1 pc 

1 pc 

1 pc 

l pc 

- length of saw blades from 110 to 1S50 mm 

I 
I 11 II I I I 

I 
l 
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9.lC. Maintenance shop 

9 .10 .1. Me cl1en ice 1 :nain'tenance 

9.10.1.1. CeLtre lBthe 
- swing over bed 3 8C mro 
- distance between centres 1250 mm 

9.10.1.2. Column drilling machine 
- max. arilling fiqmeter 20 mm 

9.10.1.3. Hand-operated lev~r shears 

- max. sheet thickness 2 mm 

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

9.10.1.5. Hand-operated spindle press 
- pressing force 400 kN 

9.10.1.6. Thyristor welding mechine 
- welding current from 50 to 630 A 

9.10.1.7. Oxy-acetylene welding set -

universal type 

I I 

I II II I I 11 11 I 

ANNBX 3 

1 pc 

1 pc 

1 pc 

1 pc 

1 pc 

1 pc 

1 pc 
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9.10.2. Electro-.r.·1inten~·r..ce shot: 

9.10.2.1. Electric hand-operated nrilling 
machine 
- max. nrilling oiameter J.3 mm 

ANNEX 3 

3 pcs 

9.10.2.2. universal measuring set 2 pee 

9.10.2.3. Electric instrument tester 1 pc 

9.10.2.4. Earth-resistance measuring instrument 1 pc 

9.10.2.5. Insulation resistance measuring 
instrument 

9.10.2.6. Voltage testers 

9.10.2.7. Clip-on volt-amperemeter 

9.10.2.a. Phase sequence indicator 

1 pc 

2 pee 

2 pcs 

1 pc 

I 

II Ill 

I 
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• 9.10.3. Maintenance - woodworking shop 

9.10.3.1. Bend saw 1 pc 

- table dimensions 900 x 840 mm 

9.10.3.2. ·rhickneasing machine 1 pc 

- planing width 63C mm 
- max. materiel thickness 200 mm 

9.10.3.3. Universal woocworkin~ machine 1 pc 

9.10.3.4. Joinar's bench 2 pea 

• - dime~sions 2200 x 620 Illill 

• 

• 
I I 

I II II I I 111 
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Semi-products and materials stores, in-process stores 
end tool issuing room ere equipped with flhelf anrl 

skeleton racks to storg particular kinda of materials 

and tools. 

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

9.12. Engineer~ng In-process Inspection 

It is fitted with individual measuring instruments to 
check the dimensions, tnicknese and hardness of mater~als. 

9.1]. Laboratory 

It performs the testing of mechanical properties of ma
terials (tensile testa end impact tests) and measures 
hardness by Brinell test, Rockwell test and Vickers 
test including metallographic enalyeis. 

9.14. In-process Handling 

Overhead trAvP.llin~ r,rAnes Are used for the in-process 
handling of big and heavy products in factory buildings, 
storP.hrmAP.A i::.nn the forwarding department. 

9.14 .1. OverheRd Travelling Cranes 

lifting capaci t.y 5 t - 1 pc 

lifting capacity 8 t - 3 pcs 

liftin.- C8Di-1Cit·1 10 t - 3 pea 
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9 .14. 2. Rail Fl.'i tf orm Truck 

with a loading 1~npr.city of 10 Mp - 4 pea 
treck gauge 800 mm 
plHtform dimensions 2300 x 1200 mm 

9.14.]. High lift truck 

AKNEX 3 

with a loading capacity of 3 ~00 kg - 1 pc 

9.14.4. High lift truck 

with a loading capacity of 1 000 kg - 2 pcs 

9.14.5, Hand platform truck 

withe loading capacity of 630 kg - 4 pcs 

9.14.6. Positioner for welding big rotary parts 

with a loading capPcity of 5 t - 2 pea 
(1 pc with driving gear) 

with a loading ce~pcity of 10 t - 3 pee 
(2 pee with driving gear) 

TOTAL PRICE 6 500,000 US Dollars 

This price covers ~11 machines provided by the Vietnamese 
Government eni the UNDP machines s~ecified in Annex 4. 
Seven cranes are also included in the price - these are 
Government inputs • 

-1 
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10. Evaluation nn:1 1~nml'Tler.tari.es on the Design of the 

Mainte1:ence i:wd Rer·nir Plant by the VietnPa.ese 

Customer 

The following car. be stated on the basis of the supplied 
technic ql documentation, personal negoatietions with 
the Vietnamese customer in tne SRV l'..mc1 an inspection 
of the building site in the Bien-Hoa plant: 

1) The building site of the maintenance and repair plant 
has been chosAn pr0perly and linked with the auger 
refinery w11ich has a very good engineerint; standa:rd 
end 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 plant of 4,08 ha is 
fully sufficient for the fixed capacity of 2,000 t 

of products per annum end 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 capoeity in 
this very place e.nd About whether it would meet the 
demands laid upon the bearing capacity for the factory 
buildil'l8• The UNI.DO asked for the results of geologic
al survey to be presented. This demand has,however 
not been met. The Vietnamese partner has assured the 
experts that the ground bearing capacity is sufficient 
and meets the building requirem=nts. 
At the same time, large areas of the best building 

' --- --------.,-
' 
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ai te part were left unu tilized. Unfortunatel::, t hi .. 

situation cannot be helpe<i as the cais truction of 
the building i3 ~lready underway. The beat that 
the UNIDO experts could do was to design the most 

convenient flow of material - see para. 10.4. 

3) The height of production buildings for the boiler 
shop and forging shop is insufficient and it has 
to be increased for technological reasons. For e~ample~ 
in the sugar mill rolls repair shop, the minimum 
height of 8 m is neces3ary for the crane hook so that 
rolls can be placed safely in the shaft ~urnace. This 

furnace hae to be installed under the floor level 
to ensure the required handling height. The UNIDO 
expf!rts recommend to ensure the required height of 
8 m for the crAne hook by raising concrete footings, 
since the factor' building st~el structure has already 
been supplied and its accommodation is therefore not 

possible • 

4) The UNIDO experts do not agree with the arrangement 
of factory shops end buildings es drawn in the site 
layout from the point of view of the production flow. 

The following J.ayout is recommended i 
- sheets ar~ plates, semi-products and sub-contractor 

supplies store would be connected with the se~tion 
material store by means of en overhead travelling 

crane with e load-carrying capeci ty of 8 tf 

- tlil• cutting end surface treatment shop situated 
behind the sheets and platee store ie titted with 

a rail platform truck for 10 t; 

- production of steel ~tructuree is situated behind 
the eec\ion material etore in a shed in the open 
area. The two buildings are linked by meana ot a 

rail platform truckt 
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- the cut ting ghor is next to factory buildings ,-,f 

the boiler md rrwchining shops which are also linked 

w1 th eacll otil.f;r by means of rail p:!.etform trucka; 

- on the opposit.e side, product.i')n of eteel stmcturee 

is linked with two factory buildings. One of them 
house~ the forge and heat treatment shop, the me
chanical ehop,asaembly shop end the repair shop of 

sugar mill rolls. 
The other building houses auxiliary shops (tool 
grindery, tool shop, maintenance shop), laboratory, 

in-proces~ stores and tool storerooms; 

- 9mliJUI The forwarding department and the finished 
products store are situated behind the factory build·
ings. They are connected with the machining room by 

means of a rail platfoI'll\ truck. 

5) The plant will elso manufacture conveyer links end 
sugar cutter blades as required by the Vietnamese party • 

Technological processes used; 

e) Conveyer links 

- sheering 
- heating to the temperature of a50°c in the furnace 

prior to pressing 
- hot preAeing on a hydraulic press 2500 kN 

- cold eizing on the same press 
- hole punching on en eccentric press 

- surface treatment 

b) Sugar cane cutter blades 
Material - tool steel eceording to CSN 19132 - GOST 0 1 
Mac.1ining after soft annealing - strength 73 kg/mm2: 
- cut the basic form on power saw 
- straighten (e~rew press) 
- mill the cutting edge on both sides 
- drill holes in the blade er~ holder 
- heat treatment of the edge (hardening, temperiJ18). 

' 
' ' 

--,--· ------
' 
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• 11. SUPPLEMENTS 

- Time schedule 
- Lay-out of production, dwg. No. P-0-1896 
- L9y-out of workshops, dwg. No. P-0-1897 
- Conveyer links, dwg. No. P-4-4223 
- Sugar cane cu~ter blades, dwg. No. P-4-4224 

• 

• 

:• 
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pcs input 
in kW 

wei6ht price 
in tOL~ US $ 

;Iorizo~; ·u L h:)r in,s and . - , . 
Y'1. J.. ln~ 

machine 1 lC 17,5 145.0CC, 

- spin1~} e rl.ia1neter 100 mo 

- taper :!..n 3pind;r. Mcree t~ 0. 6 

- mex. t":>ri~i..e digmeter 5oC" ITJ!!l 

- max. fAl'' 1" ti.;rrti ng dia;neter 
900 mm 

- table clamping surf Ace 
1250 x 1250 mm 

- digital position readout: 

For measuring of posit ions of the moving machine 

assemblies a simple digital position readout ie 
employed. The position readout provides for a 

cyclic absolute measuring of positions of the work
piece or the tool in three axes: 
in transverse direction - X - slide with tab1.e 

in vertical direction - Y - headstock 
in longitudinal dire~tion - Z - slide with table~ 
Linear inductosyns with one track of 2 mm pitch 
are used as measuring units in this system. Reed
ing is done in metric measure. The values ere 
shown on a five-digit disp1ay. 

Special accessories: 
- telescopic holder 1 

- spindle guiding support 1 
- spindle clamping support 1 
- cooling system l 
- verticel milling ettechment 1 
- set of change geArs for 

thread cut ting l set 
long boring bare 1 set 

- sliding sleeves, bearings, 
boring bar supports 

- set of boring heeds for 
boring bars 

·---"-I! II 
11 I 

I I I 

2 

1 set 
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- boriri,g .:' ~. :.13.r·:r,..-rer:t. 

- universsl bori~g he~i 

- tool cle.n;ping and eje~t.i..on 
device 

- clamping angle platea 

- clampin,;; ::Jlock 
- auxiliary pendant control 

panel 

- anchoring ~aterial 

·rools: 

- clamp SUf:·port 16x~O 

- clamp stand die 
,, 
()...; 

- flat clamp 23 x 160 

- workpiece setting stcn 

- shell-end ;nilling cutt~r, 
right-hand 

- face rougl.ing cutter 

- cutter arbor spariner, N ('. 

27' 4C 

- distance rir,gs 

- cutter arbors with f.<=< r:e 
carrying 

- ejection wectge No. 1, 3, 5 

- support wi U-1 ceutre l]G 

- support with notch 125 

- drilling chuck lt· 

- e.rbor for rlrilli.ng rJ, u ck 

- clamping bush 

- clarupi!",g hush inserts 

- art~11:.1tor 

- tool holder 

- roughi:ig tool 

-
-

spot facer 

rough boring 
ecr.essorics 

I 
I 

Ill I 

h~Ad in-:.-1. 

I ,, "). i 1 ! i." l ,,. , , ·, "~. I' 1· \ , ··it' 

.Lil i.W ,i,u \IJ,il~ IJ;j ' 1 

l 

1 

2 

1 

1 

l set 

4 
16 

4 

4 

l Aet (8 pcs) 

l set (12 pcs) 

J 
"-

2 sets 

3 
3 
4 
2 

1 

1 

1 

1 set 

3 
1 sat 

2 sets 

2 sets 

l set 
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- mi ~l i_n~ fl<o:~,; nrb:1r· 1 

- c er. tr ir1g ' ; te c!.:..'THo ilt 1 

- adjustFL1E h.or1r:ts he,nu 2 

- univi:>rsel boring he,c;d l 

in~ut 
i !1 kl/I 

wcig'.t pr1:e 
ir: tons US $ 

- spare t0ols for 
head 

boring 
5 sets (a 40 pcs) 

- spare tool ti f',::;,1· ar.i.juG tAb 1 e 
boring heec: ) sets (~ 20 pCA) 

- sp.sre tools for univ~rs3l 
boring head 5 sets <a 20 pcs) 

- single-er1dv.i spm,'.1er:i 1 set 

- douhle-ender'! 3panne:-s 1 set 
Spare parts for two years of operation 

4.2. Opeu-sidc planin~; marLinE 1 40 21, 5 78. coo'·-
- table d imenB itms 9C0x3 OC•C rem 
- planing width lJOO mm 

- planinp: lc:n~th 3 COO mm 

- maximum workpiece height 9CO mm 

- maximum tool ~roRs-s~ction 
60x80 Ir.ID 

roo18: 

- U-clamp 23 xl60, 23x200 4 

- slide goose neck rlamp 
11,5 x 100 2 

- rough planing tool, rignt-
her.id 2 sets 

- left-hP.r.d rough planing 
tool 2 sets 

- Right-nand corner tool 2 sete 
- left-hend corner tool 2 set A 

- amootr.ing tool 2 sets 
- recessing tool 2 set a 
Spare part a for two years of operation. 
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nistance :-etwi::· 0 n tn .. _.'.e 1;:,nd 
stroke ~ui~P 7CO mm 

- tool ()\;PJ'L''rlf /lC 1;1" 

- max. tool (' ·oss-3ec tier 40x45 mm 

Tools: 

- vice 16C 1 

U-clamps 2·~ x1LC•, L] y?OO ' .. 
- fixed e11 J:'.'cr£ ck c larr.ps 

ll,5xlCC 2 

- clamp su[![ or ts 16x:ic 1 20x80 4 

- rough sln-~tine: tuols 2 sets 

- alottine t0ols for grooves 
., set3 ..) 

- double-edged slottin~ tools 2 sets 

Spare perts for two yeArs ~f operaticn 

4.4. Universal centre-typ<:> ~rinc:ing 

machine 1 

- swing 320 mm 
- diater.ce bt,twePr, ~(~ntres 2000 mm 

- max·. grin1~H~ whPe1 w..l(:~,i1 ,!00 mm 

- taper in cpin~le Marne No. 5 

Sµedal AC'N rnories: 

- in termil rl :" ir.ding at t.a<'trnien t 
w .i. thou t n pi r1cl1':! m"¥1 three-
j aw chuck 1 

- closed ste~dy 1 

- table-mounted tilLin~ wheel 
dresser wi tiiou t a iarnnnd 

- stop box 

1 

1 

16 

s,2 

6 80 .000: 
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pcs 

l 

- radius t~~P~n~ dres2~r~ with-
out diamo~1 1 

- ta1lStOCk-mOt;Pt8cJ Wf~ee.J.. sidf' 
dresRer withoul rliamond 1 

- tBble-rr.ourted wheel f3ide 
dresser without dia~and 1 

- table-mour~.·~·1 Gi'JP. an:'. 9np:le 
dressPr, without dia:llonc. - 1 

- table-sour, t.•:::1 ;;;iwel shape 
dresser, without template 
,qnd diamor.d 1 

- solid grinding wh2el f"!.engea 
for widths 80 to 2CC mm 1 set 

- built-up gr1r1ing wheel flanges 
for widthR up to 225 mm 1 set 

- euxiliary workpi~ce steFJies 
die 65 to 1.1 5 'llID. 2 

- fine tablr: tilting att~ch-
ment 1 

- balancing stand 1 

- magnetic clamping p"'..ate l 
die 200 mm 

- haDd-oµerAted cullet clamping l 

- ac'.d i tior:A1 col] e ts 5 to 15 mm
11 3/16 to 9/16" ~ 

- mach~ne bed levelling shi~s 

input 
in kW 

for tL~ length of 2000 1 set 

Tools: 
- teBercd centre Morse No. 5 -

60 2 

- Flet~ened ceDtrA Morse No. 
- 60 

5 
2 

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

- arbor d i8 10 to 50 1 set 

- grinding wr.eel ria 500x80 1 set 

Spare parts for two yeara of operation 

weignt pr1ce 
in tens US $ 

I ., 
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Item Denominat.i.oT?. pcs 

1.5. Ta~le shear8 1 

- max. shef' t thicknes::; 16 mr: 
- max. cutting leneth 3150 IC.Ir 

Speci~l Rccessories: 

- stroke counter 

- waste handling truck 
- extendP.d front rule with 

1 

1 

stops 1 

- engular cutting guide bar 1 

input 
in kW 

JO 

Spare parts for two years of ope!'ation 

4.6. Sheet metal and section bending 

rolls 1 

- maximu~ sheet iength 3150 mm 
- maximum plate thicknesn 16 mm 

- minimum bending diameter 
550 mm 

- minimum size of L-section 
100 x 100 x 10 mm 

- minimum L-section dia 1000 mm 

76 

Spare parts for two years of operation 

4.7. Arc weiding machine 
semi-automatic macl1ine with 
or without carbon dioxide 
shielding atmosphere 
- solid welding wires dia 

o,e to 1,6 mm 

1 

- tubular ~elding wires dia 3 mm 
- welding current from 20 A 

to 600 A 
- voltage from 13,5 to 44 V 

I I I 

34 
kVA 

wei,:;ht price 
in tons US S 

6,l 48. coo' -

40 

0,5 10.000;. 

' 
I I I 
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Special accessories~ 
- truck with t<c>lesccpic stand, 

feeder arti remote control 1 
- set of welding holJers 1 set 
- foot-operated switch 1 

- intercon~ecting conductor 1 
Spare parts for two years of operation. 

4.8. UnivereAl centre lathe 1 40 16,5 180.0CO,-

- swing over bed 1250 mm 
- distance between centres 5000 mm 
- maximum workpiece weight 10000 kg 

Special er~essories: 
- pulley-type steady dia 

630 x 480 mm 1 

- pulley-type steady die 
500 x 200 mm l 

- thread-cut ting et tact1ment 1 

Tools: 
- leftTha~d threading tool 4 

- right-hand threading tool 4 
- inside threading tool 4 
- rif;h t-hand roughing tool 4 
- left-hl.lnd rougr1ing tool 4 
- right-hend bent rougning 

tool 3 

- left-hend bent roughing 
tool 3 

- right-hand corner tool 4 
- left-hend corner tool 4 
- i~~5~e roughing tool 
- L.:;idc corner tool 

4 
4 

- ~;~nt-hRnd necking tool 2 
- lcft-hond necking tool 2 
- rP~essing tool 2 
Spare part& for two years of coeration 

I Ill 
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Item Denomination pee 

4.9. Simple boring unit 1 
- boring diameter 330-600 mm 
- boring length 2000 mm 

Special accessories: 
- boring rod 
- sot of tools 

1 

1 set 

A?\'NEX 4 

input weight price 
in kW in tone US S 

4 

Spare parts for two years of operation 

4ol0. Heating furnace for roll sheaths 
1 

- oil-firec furnace 
- viscosity 2,5 to 3°E at 20°c 
- heating value 9500 keel 
- consumption 12 kg per hour 
- max. tempsrat~re of waste 

gases 300 C 
- max. heating temperature 260°c 

for sketch of furnace, see 
drawing P-0-1897) 

incl.: fuel tank 
Spare parts for two yeere of operation 

4.11. Universal knee-type milling 
machine 
- table clamping surface 

320 x 1250 mm 
- max. distance between spindle 

centre line and table 420 mm 
- spindle taper ISO 50 

Special acceseoriee: 
- vertical milling attachment 

1 

with taper ISO 50 l 
- universel milling attachment 1 
- slotting att6~hment 1 

~I _____ _ 

I I 

5,5 

94 .coo,-

2,6 40.000,-
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in kW in t u~l U!.;; 'J 

- tool-1 if til•~ c1evice 1 

- overarm bra~es 1 
- longitudinal dividing 

attachment 1 
- power-operated ro tery table l 
- tand-opereted rotary table l 
- universal dividing attach-

ment 1 

- simple machine vice 
- swivelling machine vice 

- swivelling and tilting 
machine vice 

- self-rentrine machine vice 
- boring head 

1 

l 

1 

1 

l 

working table protective 
shield- 1 

- set of long milli~g arbors 4 
ISO 50 

- set of short milling arbors 
ISO 5C 3 

- set cf reducing sleeves 4 
- cooling equipment 1 
- lighting unit 1 

Tools: 
- travelling steady 
- underclamp steady 
- T-slot nut 

- T-screws 
- U-clamp 
- gooseneck clamp 
- clamping angle 
- face-milling cutter 
- shell-type end milling 
- side-end-fRce cutter 
- T-slot cutter 
- keyway milling cutter 
- concave cutter 

4 
8 

4 
24 
4 
4 
2 

5 
cutter 15 

9 
6 

28 

4 
i I 
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Item Denomination pea input weight price 
i~ kW in tons US I 

- arbor-type cutter 4 

- angular cutter 3 7 
- milling head 1 

- saw disc 40 
Set of spare parts for 2 years of operation 

4.12. Radial drilling machine 

maximum drilling capacity in 
solid stock 50 mm 

1 

- maximum boring capacity 200 mm 
- maximum distance between spindle 

centre line and sleeve 1600 mm 
- maxi;:num nistE.H1ce between spindle 
~nd base 1500 mm 

- taper in spindle Morse No. 5 

Special accessories: 

- cooling system incl. electr~c 
pump 1 

- adapters 

- box-type table 
1 

1 
- tilting table 1 

- cross table 1 

- machine vice 1 

- supporting column l 

Tools: 

- clamp support 16x80 1 20x50, 
20x80 6 

- support stand dia 63, dia 90 4 
- flat clamps 23x200 2 
- gooseneck clamps ll,5xl00 2 
- adaptor with teper Morse No • 

5x4, 5x3, 3 x2 3 
- ejection wedge 3, 5 2 
- drilling chuck 16 1 
- chuck spanner 1 

4 4,3 38.0CO, -
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I.-CS in;m t 
in kW 

- ma ~r' u1e re P.;;; • ., r.q f ro:i ct ia n 
to dia 2C mm ri7 - sets <:: 

- machine I'CAllit?::'S fro:u 1Ha ., , 
.::.. .... 

to dia --. ..-, ,.:. mm E7 1 set 

- skewering reAm~r from die. 22 
to dis f. c nun H7 1 set 

- counterhores for S <' !'E'WS M 10 
to M 2C 1 set 

- snail countersinks for Rcrews 
~ 10 to 'W 24 1 set 

- countersinks for screws M 10 
to M 16 1 set 

- machine taps M 10 to M 20 1 set 

- reamer r.rill holder nia 32, 
40, 50 1 

- centering drill 4 10 

short drills from cha 10 
to dia 16 l set 

- taper-shank c1rills from dia 
15 to dia 7r:y mm 1 set 

- tapEr-shBlk reamer drills 
dia 9,8 to :n ,6 mm l set 

- fixed change•Jble insert 1 set 

- traversable ~rwn~e Able insert 1 set 

Spare parts for two years 01' operation 

4.1]. Meta'i-lizing ma<'!line for rep~irs 
of metallic And aluminium 
surfaces, f0r builc! ing up 
chippy end wearing t0oths, 
for capillary soldering of 
very small parts and for 
welding cast iron ar..d other 
metals 1 

we igl: t 
in tons 

15.000,-

Tatel estimated price 1983 CIF Hgnoi 900.000,- US Dollars 
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ANNEX 5 

.JNDF INPUTS - It\ ~·r:.rn:A'llONAL S'I'AFF AND F~LLOWSHIPS FUR 

JUG.AR FACT·.)RIES 

rhe following international staff will be assigned to 

the Project: 

3) Chief Technical Adviser 

The Chief Technical Adviser shoulG heve a degree in 

science or engineering, with experience in construct
ion of factories or repair shops. He will be responsible 

for the overAll operation of the project arrl for the 
direction end coordination of the work of experts in 

accordance with timing and details specified in the 
Work Pl~n. He will start at the beginning of 1983 ~or 
a period of 21 months. Hiq duty station will be Ho Chi 

Minh City. 

21 x Z 6 90C = Z 144 900 

Vietnamese input: Office, furniture, means of trans

port etc. 

b) Consult6nt on preparation of the engineering part 

of project documentatton 

The Consultnnt ehould heve a degree in sciencP. or en
gineering with experience in designing the technologic

al part of proj~ct documentatiun (working drawings) 
of the sugar factory repair shop and proper layout 

of machines ans equipment to achieve their correct 
performance. He will work in cooperation with the 
Chief Technical Adviser. His duty station will be 

I I I 
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~__, Chi Minh ,_;t 1..I. '.~e will start ap~;r.:-ximstely at the 

bet,ir.ni!.3 0!' lS«f; P~r q per10 .. of 6 rr.onths. 

~ x ~ 7 400 = s 44 400 

~) Consul tent on pre2an~ticr. of the electrical part 

of project d0cument8tion 

The Consult~nt sho~Ld have a degree in science or 
engineering with experience in designing the electric
al part of project documentation (working drawi~s) 

of any engineering factory. He will work in cloee co-
operation with the consultant on preparation of 

the enp;ineerinr, part of proje~t dccum~~tation. His 
duty station will be Ho Chi Minn City Pnd he will 
start approximately et the beginning of 1983 for a 

period of 5 mar. ths. 

5 x g 7 400 = s 37 000 

Vietnamese ir.put for b) arid c): 8 - 10 engineers end 
araftemen, office, furniture, drPwing boards, means 

of transport etc. 

d) Experts on the erection of machinery end eguipment 

The expurts ehould hAve experience in erection of 
machinery and equipment, either in the mechanical part 
or in the electrical part. They wiil work in close co
operation with the Chief Technical Adviser. I'he number 
of experts will rlepend on the number of complicated 
machines And the numh~r of firms that will supply 
machinery end equipment. The total will be approxi
mately 20 men/months; the exAct number will be fixed 

II I 
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later. Duty stRLon; Bien ~~•'le. 1 1983 to 198?. 

~c x ~ o 900 = z 138 ooc 

Vietnamese input: workers, ~rection materiel, 

electrical inst~llation, means of transport, electri

city, execution of founjations etc. 

e) E:ir_gert on the repair of rol 1 s am the mechinil}& 

of sheaths for sugar cene mills 

The eic:pert should have a degree in er.gineering with 

experience in the repair of roll8 and the machining 

of sheaths for sugar cane mills. He will work in co

operation ~ith the Chief Technical Adviser. His duty 

stp,tion will be Bien P.oe for a period of 6 months. 

6 x $ 6 900 = g 41 400 

¥) Expert o~ electric repair 

The expert s:rnuld hf've H degree in electrical engi
neer1r.g with experience ir repairs of electrical ma
chinery and ~quipment in sugar foctories with regard 
to preventi7e repairs. His rtuty station will be Bien 

Hoa for e pt·r iod of 6 months. 

(J x $ 6 900 = z 41 400 

He will work in cooptrstion with the Chief Technical 

Adviser • 

g) Expert on technological procPss sturtieA 

The expert sr.ould have a degree in mechanical engi

neering with expAr~en~e in preparation of technblo-

I 
I 11 I 
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gical process stur1ies for re~,F.iirs in sugar factories. 
He will work in cooperation with the Chief Technical 
Advjser. His duty station will be Bien Hoa for a period 
of 8 months. 

8 x g 6 900 = s 55 200 

Vietnamese input for d) - g): office, furniture, meens 
of transport etc. 

h} Expert on deei6ning machinery and equipment for sugar 
factories 

The expert should have a degree in science or engineer
ing with experience in designing machinery and equip
ment far sugar factories, mainly for smell sugar cane 
milling units having the capPcity of 15 - 30 tons of 
sugar cane per day. He will work in cooperation with 
the Chief Technical Adviser. His duty station will be 
Bien Hoe for e period of 8 months. 

8 x $ 6 900 = $ 55 200 

Vientamese input: 8-10 engineers and draftsmen, office, 
furniture, drawing boards, means of transport etc. 

International staff t o t e 1 s 557 500 

Fellow,ships 

Six international fellowships ot a total 21 men/months 
for technical on-the-job training of local technical 
staff members et foreign sugar csne factories with 
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ANKEX 5 

- 5 -

repair shops or sugar CHne rnctc~r::i.n~ry and equip:nent pr·> 

duccra, in which relev~nt activities are well establish
ed. 

1. F'ellowship ·training for one person in the machining 
of components and parts for repairs - 4 months 

2. Fellowship training for one person in the maintenance 
and servicing of el~ctrical and electronic equipment -
4 months 

J. Fellowship training for one person in the welding 
process - 3 months 

4. Fellowship training for one person in the heat treat
ment - 3 months 

5. Fellowship training for one person in the planning 
of preventive repairs - 3 month3 

6. Fellowship training for one person in the management 

of the repair plant, organization vrocess etc. -
4 months 

T o t a 1 21 x z 2 000 = s 42 000 

Internationel staff and fellowships for 
sugar mills 

t o t e 1 s 599 500 

I - -~-
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ANNEX 6 

CON1'R.i...3UTION 

Project Budget Covering Government Contribution in 

1000 Dongs 

Erection of machinery and 
equipment, transportation, 
project personnel 

1982 1983 

800 

1984 

800 

Elaborated by UNIDO experts, approved by the Ministry 
of 7ood in Hanoi 

Project Budget Coverinq UNDP Contribution in US • 1000 

1985 

600 

1982 1983 1984 1985 Total 

Machinery and Equip-
rnent 350 350 200 900 

International staff 
and fellowshipa 200 250 150 60C' 

T o l a 1 sso 600 350 1500 

I I II 
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SUGAR FACTORIES - PROJECT BuDGET - GOVERNMENT AND 

UNCr CONTRIBUTION 

Project Eudget Covering Government Contrib.ition in 1000 Dongs 

Y e d r 1981 1982 1983 1984 

Civil engineering nart 5410 6000 3000 600 

Machinery and equipr:ient 10000 15000 10000 

T o t a l 5410 16000 18000 10600 

Approved by the Ministry of Food in Hanoi 

Project Budget Covering UNDP Contribution in US ' 1000 

Y e a r 1982 

Hachinery and Equioment 

International staff and 
fell:.iwsM ps 

T o t a 1 

- - - - -
I 

11 

1983 1984 1985 

300 400 200 

200 200 200 

500 600 400 

1985 

Total 

900 

600 

1500 

I 
l 
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f OR f1/CROF/C HI N6 
RND tJILL NOT 
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