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The UNIDO BExpert Oroup Meeting on the Selection of Equipment for the agar
Processing Iadustry, held in Vienns, Austria from 25 to 26 November 1974
disoussed these protlems with respect to both the cans sugar and best mugar
industries, but with particular relevance to problens experienced in developing
oountries. The discussions included & wide range of factors from definitions
of tesms to preparation of tender documents and specifications for test runs
and take-over certificates. The various typss of equipment and conditions of
appliocation were discussed in detail.

The present report of the Meeting, includes recommendations from the
Oroup, a summary of discussions, and statements desoriding the current situa-
tion of the sugar industry with special referemce to developing countries,
and also the relaticnship of developed countries.

The Neoting was opened with a statement by A. Miklovios, the Chisf of
the Light Industries Section of the Industrial Technology Division, UNIDO,.

. H. C. Kelley (UNIDO) was Chairman of the Mesting. The Chairmen of
the sucoessive working sessions were:
G. Ausllller (Pederal Republic of Germany)
P. P. Colborne (United Kingdom of Great Bri.ain and Northern Ireland)
J. T. d'Espaignet (Mauritius)
R. Halpisu (Belgium)
II. N Imail (Bgypt)
P. H. C. Xelly (UNIDO)
B. Xoenig (UWIDO)
G. Worvai (Yugoslavia)
OGunda Reo (India)
J. Ten You Beng (Malaysia)
N. K. Toatawi (Bgypt)

Mach session cheirman was asked to act as his own Rapporteur and to
prepgare & summary of the doliderations of the session of which he was chairmaa
and to preseat this at the concluding seesion of the Neeting.
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TROPUS I ION

1, e format of the Mectin: was generally in aceord with proposals set out
in the form of an "side-mésoire" prepared in April 1974 and cipculated to ‘
governments of developing countries, manufacturers and suppliers of sugar processing

equipment, to participsting experte and to other persons or organisations thought

Po8eibly to be interested in the discussione of the meuting.

2 The tc-al number attending tho meeting was restricted tc forty personr in
addition t> reprecentativer of the "NTDN “ecretariat, by virtue of the wmise of
the conference roca and facilities available.

3. The meeting, to discuse the selection of equipaent for the sugar processing
industry, is the first of a group of such meetings projected to discuss siailar
problems in the vegetable oil and mcat procegeing industries,

4 UNIDO is aware of problems resulting from unsuitable food processing
systems and/or oquipment purcrased and installed by 'ndustrialiste in developing
countries. It is felt tha* the eladoration and publication of guidelines for the
selection of feod processing technolngies a.nd/or equipment might preveat the
repetition of many unfortunate investment docisions and subsequent purcheses of
wrongly sized or obsolete equipmert and industrial production schemes whioh have
been made in the past.

5e Investore and industrialists in 1eveloping countriee, because of lack of
objective informatin, “ave »ften purcaased nutdated food processing equipment
which proved to ue unruitabin f,r their particular needs. Jbsolescent milling
equipment for cxample, ir often s-ld under the Kuise of new technological
Invention f~r wirghum, mill:t and rize, crops of particular economic signifioance
to many developing countries. ‘

6. "1ce bron extraction plants ape frequentiy mold without any guarentee being
given as to the quality of the rice bran sil produced while newly established
vegetable ¢il plants are cften squipped with unsuitable screw presses and
preparation equipment that negatively effect the quality of the products aade and
cause high prod .ction losses.

7. [n tne meat prcessing industry, developing countri-s separately encoumter
difficulties incurred through the purchase of elaughterhouse and processing
equipment, the design of which proves unsuitrble under the prevailing oconditiens,
Fesul:ing in the rroducticn ~f end-products whish fail to met export quality
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standards. Despite the tremendous inroads made by high-tempersture shorti-time
hest trensfer equipment in all sectors of the food processing industry, low-
tempereture evaporators, stills, concentratore, de-aeratore, heat exchangers,
eto., are contiamously being e0ld to numerous developing countries. Similarly,
developing countries »re often supplied with refrigeratisn equipment, the
insulation and temperature mergins of which arc totally inadequate for tropical
oconditione while the milk sterilizatjon and pasteurization systems no longer
correspond to thc requirements of a modern dairy industry. In the sugar industry,
for example, outdated batch diffusion and extracting systeas continue to be
parohdsed and the installation of undersized oquipment often haampers a sugar
factory's production efficiency and crmpetitiveness.

8. In viow of the enormous scope for davelopment of food processing industries
in developing countries,and the fact that the establishment of food processing
plants is often the firs’ step towards industrialization undertaken by developing
countries, it is considered necessary that guideliiesfor the selection of food
processiag equipment be elaborated and made available to investors prior to the
conolurion of relevant contracts and investment transactions.

9. From the very manifold food processing technologies arpiied and the oquipment
on sale amd in use, the most important cnes have to be selected for evaluation

and disoussion and priorities have to be set for the olaboration-of the proposed
guidelines. 1In view of the fact that the suger industry, as a large-lo.io industry
with a high investmcnt potential, plays a very important role in many developing
countries, and because of the increasing world market demand of sugar and sugar
producte, and the expanding tendency of the sugar industry, it has been decided

to make it the issus of the first cvaluation work and the rubstantive content of
this Expert Group Meetirg. Further evaluation work will follow within the rrame-
work of other branohes of the food processing industry, as for example, the vegetable
0il and meat processing industry ard similar Expert Group Keetings might be
convened in this contexion.

10. The suitability of up-to-date sugar beet and sugar can: processing equipment
in connexion with an appropriate processing technology was reviewed. The problems
o” process and product guality contrl methods and their prectical application
were discussed and a sugar production plant's industrial production efrficiency

highlighted.
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11, The frllowing rubstantive irrues, having special reference to the sugar
procouiu industry, were dealt with within the framework of the draft guideline
docusent prepared by UNIDO and presented 2t the Neeting:-

Mestions of nomenclature

Process flow

Unit operations

Sefety and sanitery requirements

Wator, steam, gas (002 and 802) and energy supply

ermotechnical evalustions

Quality control requireaents

Sugar production equipment charecteristics and spare parts
Industrial feasibility calculations

Nffers and quotations

Test rune and take-over certificates

12. The Meeting ad journed on the second morning of the progremme for a field
trip to the Austrian Sugar Institute and the lLeopoldudorf Deet Sugar Factory as
guests of the Austrrian “ugar ompany .

13. A statement was brought to the meeting by Mr. G.S. Gouri, Deputy Director

of the Indurtrial Terhmnlogy Divieinnm, UNIDN, for consideraticn, identifying the
importance of the sugar indusriry irn relation tn food production and prooessing

in developing countrier and its effect on rairing the prosperity level of theose
countrier, partiocularly in rural creas. Tis anticipated & possible submission to the
second UNIDY fonferonce t» be held in iima (Peru), 12 - 2t March 1975. |

14. A statement was brought to the meeting by Mr. K. Sepic of the Lignt
Induetries Section of the Industrial lechnology Divisionm, UNIDO, setting out the
type of assistence which UNID) has already given L0 the sugar industry in developing
countries and the assistance which UNIDC ie able and waliing to give in the frture.

15. The summaries of the papers and discussions of esch of the sessions were
presented at the final session of the Meeting and it was agreed that these
represent the official observations of the Neeting.

16. The conference programme consisted of eleven sessions, esach of appreximately
13/4 hours duretion for the presentation and discussion of the substaative papers.
An introductory summary of each paper vee mrde personally by nach awthor, takiag
£t wore than fiftesn mimutes. Comprehensive discussions were possidle ?




least one hour for each subject,

17. A Nl record of all presentations and discussions, together with o ocomplete
mame list of comtributors was preserved oa tape and ie filed with relevant
dosuments st UNIDO, Vienma.




The objectives of ths Mecting were dsfined in terms of ths problems
associated with the selection of equipment most suited to its intended purpose.
This in turn requires an understanding of the industry itself, agreemsat on ters~
inology, an underetanding of the local eituation in tsrms of economic developmeat
and the cultural backgrcund and national aspirations of the oountry ooncerned.

A series of questione was generated for each ssseion in association with
the material pressnted to form the basis for apecific disocussion to help obdtain
organised and systematic thought to lead to useful and meaningful answers.

The papers precented and the associated discussions are recorded for each
gession in summarized form.

1. One paper was presented at this sessiont "Questions cof Nomenclature in the
Sugar Industry” by F.4.C, Kelly.

The language of the sugar industry, whilst generally uaderstood within
the induetry, is too frequently used imprecisely. The advantagss of the English
language for international communication was recignited. Areas of important
linguistic groups could have their own gloseary and definitione based on the
English equivalent.

The worth was recognized of a ventral compiling agency which would
work in co-operation with such bodier as ISSCT, ISY3l and ICUNSBA., UNIDO could
well perform such a function.

The various groups of interests vig. process, mechanical, analytioal,
aAgricultural and economic were recognised.

Certain bamic terminology was recognized as being factually completsly
seaningless, such as r-larization, brix and apparent purity. Whilst this say be
deplored, the manner of uge and extent of usage is such that rectifioatioa would
be extremely difficult.

The adoption of the I[nternational System of Units for weights and neasures
appsared to offer no serious probleme which could not reasomadbly be surmowated.
Mis has proceeded substentially in all countries as far as is kaowm.

Communication of inforwation through the various chamnels of litese‘ure
services was recognised as being reasonably comprehensive. Some conoey®m Was
expressed at difficultier in obtaining adequate treanslations frea ceréaia Surepoan
languages.



The desirebility of having effective comsunication of information en
equipment and equipment supplies was expressed. A central non-involved agency
could be of assistance in this respect.

Attention was drewn to the manner in which computer storages ocan be used
for information sources. They would need to be comprehensive to be offective.
To prepare such data is in itself a costly exercise and would require international

industrial financing dbut could well be justified if & high response rate of retrieval

of information could be achieved by any interested party in the induetry.

Differentiation between research informaticn and processing inforamtion
was suggested a: being desireble.

There are some 60" journals regularly publisning saterial related specif-
ioally to the sugar industiy in various parts of the world, Additionaliy there is
useful and important material in journals and techniocal publications in related
fields of interest.

Kany countries do have reasonably comprehensive libreries available to the
industry in their owm area. There i no international centre having a complcte
record of copies of publioations of books amd journals of ooncern to the industry.

Developing countries are faced with the problem of establishing their own
faoilities in this field, which ie difficult and costly. Ccame guidance would be

Specisl language probleas of develcping countries were recognised, It was
comsidgred that all basic terminclogy should be transliterated with definitions
and mnim in the national languague of the country concerned. It wae
obgerved that there are marginal worde such as fibre which might already exist in
the netional lenguage but having s rether broader meauing than is used in the
iglustry iteelf. Appropriate care should be exercined in these cases.

Work curreatly wadessmgy in the Fedsral Republi~ of Germany for precise
defimition of sugar industry terminology was noted and the valwe of its later
xteamsion %0 the Maglish language considered 1o be desireble 3uch:en extension would
destrabiy Yo wndertaken W an intemitional body, which could well be UNIDO.
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2. Iwo pepers were prescented at this session: (&) Unit Operations and Unit
Processes for Beet and Cane Sugar Production by G. Ausiillery (b) Process Flow
in the Sugar Industry by IF.H.C. Kelly.

The first paper set out both unit processes and unit operations, ocovering
situations in the boet as well as the cano sugar industry. It was introduced
with a glossary of terms and also included heat balances for optimal heat utilisation.

The second paper dealt essentially with basic questions related to unit
procenses in the sugar industry in general. FSix fundamental steps were recognised
£ being neceesary for the processing of any type of rew material for sugar
production. Deference wae made to other possible sources of sucrose than beet or

cane, suoh as palms or sorghum.

It wae also recognized that the product could appear in a variety of forme
either for oonsumption after proceseing in the juice extrection factory or as rew
sugar for submequent processing in a refinery commonly located in some other
country. The possibility of trensporting unrefined sugar in the fors of syrwp or
thick juice was discuseced, it being recognised that this is now being suoccesefully
stored at bect sugar factories for the purpose of obtaining more extesded usage of
cryrtallising equipment and machinery.

The basic purification techniques, their effectiveness and applicability
were conesidered,

Diecussion clicited a range of views on the economics and teohniocal aspects
of raw syruj or thick juice storage and transport as applied to either the beet or
cane sugar industry. Each individual situation would require its owm careful
evaluation.

Situatione in which direct consumption sugar are advantageously produced
in the juice extraction factory were identifiod.

Processes for extracting sugar froa solasses were considered. Suoh are
already ovpersting for beet molasses but cane molassee is sore recaloitrent amd
processes have not yet gone boy>nd the pilot plant stage.

Attention was drewn to the importance of employing techaiques - already
well known - for the maximum recovery of sugar from mclasses by orystallisation.

The production of liquid sugars for certain epecial market requirensnts
was discussed, with special reference to the variety of specifications associated
with this term.




The possibility was discussed of extending the proosssing season for a
fastory looated in an ares suitable for the oultivation of both beet and cans.
The extent to which common oquipment could be used required careful study, but
an snderstanding of the resl mechanisa of each proocscs could go & long way toward
extending the renge of commonly usable facilities.

Referring to present world conditions of sugar supply which do not mecct
the demand, the question was raised as to whether the standard of refined
produot oou:d be reducod and enabtle output %o be inocreased with existing
oquipment. Doth advantages and disadvantages wers recognised.

3 Two pepers were presented at this sassions {(a) Technical amd Technological
Processing Consideretions for Beet and Cane Sugar Production by G. Morvai}
(v) Unit Operations in the Suger Industry by F.HeCs Kelly.

The first paper drev attemtion to the important influence of quality of
cane or beets on the factory performance. The suthor considered that white
oconsunption sugar, rather than refined sugar, had many asdvantages for developing
countrien. In feasibility studies he observed that whilst bagasse from cane
should be considered msinly 2s fusl, best pulp and both cane and beet molasses
had valuo as nattle fodder.

For developing countries the suthor oonsidered that machinery and equipment
should be of limited automation and that oapacity v.lues should be generously

designed.

™he sccond paper mre specifical .y defined the mos. .ing of the tsrm unit
operation amd its imoidence in the sugar industry - seventcen specific unit
operations were ideatifisd, without the list necessarily being exhaustive.

Attention was dramm to the ncod to define objectives clearly when selecting
s unit operetion and for having an understanding °f its bshaviour for correct
design and operation. Az an exaaple, factors cortrolling tho oane silling
operation wers identified and the question reised - that with & thorough under—
stonding of these factors,would it not be fessible to dosign & ailling procedure
for extsasting the juice from bests? Obviously the same vet of wnite would not
ve iwteyohangetbls.

Pastors influsacing the control. of wuger dboiling operations were aleo
diosuaned 00 another specific exsmple. as need for knowing $rus purity rether
then aggerent purity values for effestive contrel was saphasised. A simple
teshelque for oftecting Shis wee outlined,
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General discussin gave extensive oonsideratincn to the rclative merits of
raiffusion” or lixiviation and milling "in the cane sugar industry. ~ Eaol operetion - |
was recognizcd as having both advantages and disadvantages and great care needed
t0 be excrcised in relative comting. Tt was cbserved that there was great
diffioulty in ohtaining figures of the desired dcgrec of precision for sither
mothod. Thesc involved not only capital and maintonance costs of equipment but
also a full nraceemcnt of power comsumption, partiocularly in the effective
proparation of canc. furthcrmorc, the losses of sugar by hydrolysis duriag either
ailling or diffusion were very difficult to detsrmine with the desired degree
of precision and worn largely an unknown quantity.

It was gonorally conceded that developing countries should prefer simplicity
of oporations &8 for as possible but that those should be consisteat with &
satisfactory dogrec of offectiveness, although possibly not the very best whioh
could be cbtained from s higher degree of sophistication with which they sight
be unable to ccpe.

4. Two papers were presentod at thi. sessions~ (a) ileview of Samitary Neasures
to be taken in a “ugar motory by L. Nesvadba; (b) Safety and Samitary Jequire-
ments in the Sugar (ndustry by ".H.C. Keolly.

Both auth-ors stressed the importance of safety and sanitary measures in
sugar factorioe. The industry is an importaat employer of ladour, having
personal contact with both heavy and light machirery as well as with & renge of
materials in process.

Froa the point of vicw of sanitation, it is necsssary t» remesber that
sugar is a food and very often goes dipe:t from the factory to éwtel sitaatic

“afety moasurcs also cxtond to the design and construotion of buildiags with
appropriate care to foundutione and souil loading conditions; as well as the
possibility ~f earthquake, heavy reinfall or atmospheric pressure hasasde.

The certificating of pressurc vestels and correct specifiontien of opesetiang
conditions for all veesels are necessary precautiens,

The careful lay-out of machinery and equipment, providiag adeguete working
space with sufficient ventilation and lighting, can go & long wagy tewmasds
preventing accidants,

Plant for generating grsce such as S-’.‘z or COP are better located outeide

s fact ry with aperopriots coee t prpeline roticulztion.
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m uv. vu'u such as for overhead oreames should be clearly marked.

T e ® & .. s e

Bxplosive Mm-. ruultm fro. huh oououtuuoa of w dust or
came pithyoruld be avoided through properly dosigned dust oollectors and sufficient
ventilation.

Pire hasards neod to be recognised in Loth bagasse and beet pulp storage
areas 88 well as in bulk sugar stores. .

Nolagses stores can pose oxplosion possidbilities and comoemtretlen of bulk
solasses should not cxoceed 90°Bx. for storege.

Senitary measures within a sugar factory should also give atteation to
ocantegd facilities amd to potable water supplies for asscciated commnities as
well as within the faotory,

Withia the operatiens of & cane factory the ailling tandes demands ocontimuous
careful atteation to minimise siorodiologioal activity. DBoth hot steaa and
chemiocal cleaning techaiques should be wsed.

Pffiusat dispoesl isposes social obligations upon sugar factory ssnagement
toward the region in whioh the faotsry is located. Attention needs to be given
to Yotk e4r and water pollution, with appropriate measures for avoidance and for
treatasnt. Bffective dispossl of effluent probably increases the imvostment
costs of & sugar faotory by about 12%.

5 Two papers were presested at this sessioni- (&) Water, steam, ges and
snergy supply sad comsumption prodlems experienccd ir the sugar industry by
KA. Tentawi; (b) Vater, stean, gas and energy supply for a sugar factory by
P.R.C. Kelly.

A suger came factory is distinguished as an imdustry for its high degree
of self-gufficiency with respect t0 water and emergy supply and for the sophist-
feated inte-rulationshi) of nechanical and slectrical emergy requirements on the
one hand and the procese thermal aseds % the other.

he Gty boot factory doss, howsver, Tequire an extermal source of fuel
sinve the fidew comtent of bests is imadeguate to provide thu tiereal needs of
the factory, Purtheswore, it has found grester value as animal fodder than as
fusle - Neshanieal anovgy is only & mimor concern im & best factory, although
slectrical energy for the centrifugmls, condenser water pumps and stoam gener-
ator fang ie significant.




Hence power gencration has an important place in the steas oyole. Beocause
of the huh m-t of mal. moh oaphuu is plocod on the ooononiosl usege of
nou.uploytu the best knoun teohntqun of nlttple effect cupouttoa and
vapour heeting combined with a high standard of thorwel insulation.

fugar refinerics which arc independent of juice extraction festories have
power and hoat problems comparablc to those of a sugar bect notoq and
conparable techniques are employed for their ooatrol.

Sugar cane fibre ae a sourcc of roplenishable cnergy was discussed at some
length, especially in relation to its most effioient use associated with the
most offioient use of steam, whoreby a useful surplus of electrical energy can
be provided. Special problems associated with its goneration and use were
recognised, especially the unwillingnesr of central clectrio authorities in many
countries to takc advantage of thie or tn co~operate with the oane sugar factory
in any way. An effcctive solution tn theso problems was secn to take om greater
urgenoy in the context of the world wide prblems of energy supply.

In each sectirn of the sugar imdustry, cooling water for the condensesre is
required in ‘arge volumes., ilccycling requires attemtiom t0 water trestasat as
well as to the cooling operation. Contamination of ocondemser water by treces of
sugar ontrained from evaporators should firstly be ainimised by entrainssant
control devices and suitable treatment selectcd for residual quantities.

Fend wator for stoam gemcrators roquires close attention, cspecially with
bigh operating pressures. MNoet can be recyoled from process but speoial prodlems
arise nt the commoncement of a scason, or during long-ters intersuption ia
the supply of beet or cane.

Storage tanks and simple cation exchange treatment plants were considered
as suitable merns for mooting these noeds,

FMactories employing gas purification treatasnts, i.e. sulphitetion and
carbomatation, need to give special attention to their gunertiien and retieniotien,
Sulpr dioxide i= net omly obmozious and tozic Wt also Righly coresive,
involving significant saintenanc: costs for equipment.

In sygar cane faotories whorc fibre values are high the remslt ayeten of
*ugar Boiling could have advamtages ver the sulphitation aysten for profucing
direct consuamptinn sugare in apite of higher stear requirements, for which fidbre

wyvild beocvagiat
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€. One paper was prescnted at this seseioni- Thormo~techaiosl evaluatioms of
the suger production process by ™, 1.0, xeuy

I‘hh soseion provided opportunity for sore detauod disocussion of the
spooifio problems relatod to power and enorgy requirements on the ono hamd and
process steam noode om the othcr, am wae introduced in the previous sessiom.

Partioular study was given to tho cane sugar faotories where & contimuously
regensrated sourco nf fuc! is employed.

It was recognised that the energy balance of n sugar factory is of vital
importanse to ite acomoaic survival. The two aspects of economy in stcam consumption
and efficiency of stoocm generation wore recognised ae boing interdependont in the
case of & ocane sugar factory with basic roforonce to tho fibre oontent of the
cane. Om the other hand, a high standard of birth consumption and generstion are
of vital imsportance to a bect sugar factory or to an independently operating
refinery, each of which is dependcnt on an extcrnal source of fuol.

e me.jor problem in amploying surplus power potemtially available frea a
oane sugar faotory, is its scasonal charectsr and to & lesser extent interwmittency
resulting fres fastosy stoppages. The dovelopasnt of multiple fuel usages in
& stean goneretor has now reached & high degrec of sophistication amd its oxploitatien
would siaimisc intermitteacy probloms.

&a extension of this comoopt to cover all or portion of inter-scasomal
periods oould be comsidored im tcrme of tranafer of central power gonerating
stations to camc sugar factory sitce.

The possibilities of oxtomding the usc 7f regemcrated fuel by associating
wood as s seoondary source of fuel aprpearod to have merit im areas where forest
fasning cmld sleo be precticed.

Problems of adainistretive control amd acceptability by netiomsl power
somsrating smthoritieos were reongniscd and would nood to be overcoms.

Muritiue was sited as an advensed ssmmple of development in this field,
here s WRISE of e Sotal clestrical power needs of the coustsy are supplied
fron surplus genevetion at mager cane factories.

Rlectrically powered drives for sugar canc mills have not developed
ignificently, oms resson being the low ramge of speed regulation.




Shiffagée of bagaéao,'renulti'ng' from .m'xb-optiml o.peutioh of mln.lt
or from broak-down stoppages rcletod to poor maintenance standards were considered
gonerally to ve evidonce of incffective sanagement.

Primc movers foaturing mechanical simplicity even at the expense of some
loss in efficioncy were coneidored to havo advantagos, especially as the steam
requirod for power production wes gencrelly less than that required for process.

Attontion wes drawn t: the nced for a high standard of power factor oconmtrol
in ¢ither a cane or tcct sugar factory or an indopendent rofimery. High-powered
batoh~type centrifugals arc a azajor source of problome of this character, amd
suitable correction procodurcs rhould bc applied.

T, One paper was prcsonted at thie seseion:~ Quality comtrol requiremsats of
the sugar industry by F.H.C. Kelly,

Tho quality of raw material, product and in-process matcrials wero identified
ae separatc areac of spocializatinn,

The purchbasc »f raw materinl introduces direct finanoial factors aad in-built
incentive systome have substantial morit. This has been developed to a high
degree in the canc sugar industry in Australia and thie was used as a specifio
oxample for consideration - brth advantrges and disadvantages.

The csmontial prerequisiter of ~ffective quality-control are the reliability
of information c>llected, represcutetivencss of the samples, precision of the
mnthode of analyeis and the proper applicatinn of techniquos of statietical amalysis.

The control of raw maturial quality - whether beet or canc has been based

on the cstimation of ~xtrancous matter and the sugar oontent of‘tbe rew saterial

freo from such cxtranuous matter. With the increusing adoption »f mechanioal
harveeting of oanc,thc detormination of cxtreneous matter suoch as tresh, leaves,
dirt, roote and rocks has bocoa. neccesery for ovaluating oane quality. The main
approach t: the control f ti quality of canc has bcon to evalusts it for 4¢s
sugar comtent or thc recoverable eugar content and to make paymunts on the basis
of such cvaluation, with adoqucote built-in incentivee for 18proving quality.

The Auetralinn aystom of cetiwating tho commercial camc sugar valuc of sugar
canc, based on the analysio of firat cxpressca juice for pol and brix, and the
fibre ¢stimation on dircct samples, ar riret intraduced by {otman as far baock as
1390, has proved t- be " rpean “antly eatisfact:ry syrtom, 1n epit. of ecme drawbacks,
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-Tho dircot sampling of oanc, uring & core sampler and analysis'using s - ° -
disintegrator, involve costly oquipmont and sophisticated tochniquos.

The systca of evaluation using the rc’ ationship botween the first cxpressed

Jjuice wnd the total suger in cano (Java m#to) ie capirical and docs not sufficiently
consider the fiure content.

The evaluation of sugar canc for commorcial canc sugar and the eyrtem of
peymont based on it have been largely responeible for the high quality of cane
in Australia. Thc avorege quantity of oane required per ton of 94 S ditee (1)
eugar in tho 1972 ornp was €.06 tone with 5.95 t.ne as the best £or a single
factory.

The economic fact r of what thc farmer gcts for his cano ie very iaportant
in the contcxt of incroasing fortiliger and cther input ccsts. The price has to
be realistic and provide for a built-in incentive for quality.

Yor comparing ficld productivity the figurc of “evailable sugar per hectare
per aoath of standing orop" wes considorcd tho best.

The applicati’n of preductivity studies and charts to guide the operators
in maintaining optimum operation conditions in relation to throughput and losses
was saphasised.

The quality of white sugar - direct consumptiocn white sugar, or refined
suger t> be produced, depende on the need and preference of the consumer and has
to be controlled accordingly.

hile 1} paremeters were listed to specify the quali‘y of rew suger, the
actual quality will also have t- be related to the needs of the refiners, as their
quality stipulations depend on the end use of the produots of the refining, as
well as on the quality of rew sugar the refinery is equipped to handle.

The iaportance of discip'ining the needy of product quality in the interest
of economy amd increased production warc highlighted.

The oomtrol of the quality of in-procese saterials has ag ive odjestives,
the preparetion of material balance steets and msintemance of prrcess varisbles
at optimum levels, keeping an aye on the nature of the rew mesterial being handled,
&8 wel) as the officiemoy level and product quality desired. Depending >n the
systea of control edopted, the estimstions of brix, pol or sucrose, fidre, soisture,
bi and colour, provide specificatinne of the materials in procees and an accurste
determination of the quantitier at different stages f production.




Process quality coatro) involves numerous decisions relatiang to the
precision required and the cost of cbtaining the higher precision’ in relatios $o
the value of the information.

Saapling orrors need specific evaluation,

Undetermined loer if real, is cbctly. but aay be the net result of
imprecision in individual 1oes assessment, quality of rew material aad quality
of product. The law of propagation nf errors nceds t7 be applied and its
implicatione understood,

8. Two p.poﬁ werc presentod at this sessions- (I),.Ropur and maintenance
probleme exporienced in the sugar imduetry by ... Gundu Zao; () Sugar production
equipment characteristics and spare parts by F.H.O. Kelly.

This sub ject was reviewed within the nontext of quickly incressing the
produotion »f sugar and almo the means of pr~duction. Attention was fioused on
existing capacity - the reduction of idle time caused by avoidable sachiasry
stoppages, and the optimization of efficiency parameters by improved ceatrol,

Moans for expancion of exieting capacities and the installation of aew
production facilitier were discussed under the following headingss-

Elaat apd sschineny spocifiostiops should be functional, taking imto besio

considerati>n the tcchnolcgica' level of oach user since the effective capacity
and officioncy >f a factory as a production unit is determined by the mea wiho
operate the mill. It ie therefsrc both wasteful and bad prectioe to apply
sophisticated plant and machinery specifications for a factory to be operated
by loes sophisticatsd and experienced nperational personmel.

S3apdardigation of plant and machinery specifications will simplify, socelerete
and roducc the cost of sachinery and plant manufacture and comstrwction. Prectices
in Tndia and Thailand wore notod as examplecs,

This will also facilitiate other machinery mafecturing industries o
switch tc sugar sachinery mamufacture, e.g. ship-building faeilities oould swited
to supar (food) machinery samufacture.

Nachinery samfacturing !icemsing arrangements should be seviewed vk
aim t> facilitate the trearfor of lower and medium level Soshaclogy to dowloplag
countrios a0 that looal sanufacture in the user countsy oan be mamisised.

Countries, particularly deve'oping >mes, should review sad up-date thely
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. sachinery rpgulationg (if any) so that the regulatigme will met. inhibit Shee. . - o
desired reapid rete and low.oort of techmolgioca) developaent.

Suigerticn

That UNIDO develop the above guidelines and sffectively diffuse. then
to the appropriato partiecs involved, partiocularly developing ocountries and
international financing institutions.

Loss in production capscity duc to avoidable downtime brought sbout Wy

mechinery and plant breakdowne is substantial and varies between 1.8% and 3ON
from oountry to country.

Chiisce

(a) Inoorrect operstion duc to incxperienced and poor operatives leads to
serious machinery dasegr and downtisme.

() Peor imheront mschinery design femturee in both workmaaship and
mteriale, o.g. defective rollor metal resulting in premature pslished rollers
and slippagos; rapid wear of pumpe, due to abeence of efficient sand catchers.

(o) Poor maintonance and repair supervision and workmanship. Proper logging
of breakdowns ocan help scheduling and reduce the occurrence of breakdowne,
Preveative majatenance can alee bc facilitatod.

Lack of spare parts and consequent waiting for thea can seriously prolong
breakdownme.

KT
(a) T™e UNIDO Secretariat assist to collate industry data pertaining to
production ompacity losses.

.

(%) ™as UNIDO assist in an exchange progremme for maintenance persommel
tnd oparetors ameagst coumtries, e.g. cano versus pala oil operetors, came ve. beet ete,

() VEIDO assiat te stop-up She training of techaioal staff of key suger
Operatel WA Whe Sadustey.

(4) ™at facteries in developing countries should nct be used for pretetgpe
testing other than that on o @stusl 1y acoeptable dasts.




9. ™wo papers wera pro-ented at this sessions (a) Tonder documeats tc be
"proplrod on the rosu'te ~f a feasibility study and €33Rnical dati’ Yor pléat’
specifications in thc sugar industry by P, ‘iulpiau; (b) Infuetrial feasidility
caloulationr in tho sugar industry by i'.:.C. Kelly.

In the first papor concrete cxamplce were given of tender documents for a
beot mugar factory of 2,770 tonp/day with soccifioations for suitable plant amd
alro plant for thc recovery >f sugar from @olasres and - baker's yeast plaat.
The tender comprised a turn<key jub and roquired sp.cified techaical guarertees
from the suppliers.

Tn the sccond paper detrils wer: outlined f steps necassary for a feasibility
study and the c¢laboration was suitable for either baet or cane sugar or for
refinery projects, [t couid alee be applied to the extemsion of cxisting plamts.

Techniques for checking oi eertimatos and the caloulation of new locality
coste werc explaincd witih the aid »f appropriate formuiao. The relative cost of
preparing each step in ~ feazibility study wae set sut in such & way that the
offectivensss of the procesding could readily be recognised at @5 NpPRptate_ghage.

Difficulties of not knowing cract figuree for iafistiom rete or of the
influence of disasters which c uld happen (c.g. flonds) were explained.

Tt was observed that the svaiuation of profite (or other benefits) tc be
sbtained, would dcpend to a largc oxtent on the political outlook of the count sy
concerned.

The following points wers omphasized during the discussiomi-

(1) ™qc profitability »f any project rceds t. be proved to w finencing
body wh will become involved in the project. A cesh flow diagres would show this
cleariyy

(2) e financia' d) ffercnce botween sugar produced for export to world
markote and sugar produced for iouval conrumption was emphasised, espesially ia
reiation t: ourrent price comditicnsg;

(3) 4 feasibility study -r tondur document for a turm-key job sheuld shew
and elaborate all coste amd cost factors;

(4) »r special processee and mschinery a special referemse list of sugplien
should be mhaitted #o that the coonomic vaiue can be cloarly oaloulated and the
risk as far as pousible reduced)




(5) In order tn achicve the tumt for higher sugar production related
t: the tncmcu( deaand for mar, groater omphasis should ve placed 6k ‘inoreasidg
the proportion of cquipment fabricated in the develuping countries themselves,

Wailst discussion largecly contred on financial implications of any new
dovelopmont of a sugar faotory, attontion wes drawn to the fact that thie may not
alwaye be tho chief motivating factor for the¢ new development. J[hree sain
possible reasonr worc identified:-

(a) As a finamcial invcstment;
(b) As & gervice to the community;

(¢) T- develop & naw arna -f country.

In faot, there say often Ye artivation towards two or cven all three of
thcee reasoms. 1t is wise, however, first >f all t- itomisc the reasomns for the
propossl and to define,as far as possible, the objectivee, with some kind of
time scalc for stages of achisvemont.

10. One paper whe presented at this seseiom:- Offers and quotations for suger
production equipment and complote plamte Ly F.H.C. Kelly.
The author drew atteation to the following poiates-

(a) ™he customer-vendor relationship often etarts at the offer stage and
it is at this point that misundorstandinges must be detected amd avoided;

(v) Costs, although oscalating, must bc obscrved against & backgroumd o
riging salarics and improvod living standerde;

(o) T™he comtrmot should b: frased to cover payment comditicms, csbitretion
oppertunities, sccommodiation of wage escalation amd, if cailed for, bomua/penal ty
CI.\I.'BC

Discwssion revealed struag interost in the following pointes-

(1) neealadine.camts

I8 wes comsidered still to be the Pespemsibilify of the supplier to take
acooust of essalating onsts when progaring hiu tonder. Differemtistion nf the
local copponent wes meeded as an overscar supplier seuld n't be hcld responsibdle
for euonlations in thie couponemt.

(2) Jmliac saxxises
The selative Berite of & tur-kay contrest as coapared with & comtrest
controlled Wy ¢ mEmager with & stahe ia She busitess were (isouseed. The need




to avoid the supply of sbadlcte or unsetisfactory oquipment was eaphasised. A
reputable supplier could bc expected also to provide techmical management for a

- e ® - C - . e . e e - . . .- . . . .
fixod term (c.g. two years) aftcr installalion, and slsc treiding servioes for'®

a customer's staff if and whon agreed, following the commissioniag of a twre-key
factory.

(3) Zopus/pepalty clsurcp

The level of any 10 ws/penalty figurc wae coasiderod to be primarily &
matter of judgoment on the part of thc customer, bearing in mimd the sffect on
his profits should ccmplction be carly or late. It should also be & satter for
nogotiations. Carofu'ly prcparcd time scheduling wes comsidered importamt.

(8) Adviropy mervices on contract forwulstiop
Tt was suggosted that o ctandard form of contract would greatly simplify the
task of the customer's ongincers but doubts were expressed as to its precticadility.

UNIDO could provide advisory ncrvicce for eveluatimg bids, and could offer
guidelines for such evaluations. A list of UNIDO publicatioms relevamt to this
®ubjoot wae quotod.

The responsibilities of consultancy engineers with respect to comtrests
neod to be clearly defined.

(5) giarantce comsiderations

I'oct supplicre will incorporatc safety margins before thay quote perforaamnce
guarantoes. ‘o avoid disputcs the vethods of amalysis to be emplayed ia the
detcraination of performances should be agreod and the @etails anmesed to the
contraoct.

The inspection of goods at the custoasr's premises may not necessarily
absolve the supplier from hir responsibilities with respect t0 perforunnce guarante

(€) Zontracts betwess partjcs of SLffefent Patismalities

The choice of language usod for doouments amd the ochoice of am arbitretion
court, in the cveamt of a dispute, were s@bjects whioh doponded heavily on the
govervment poliay of the country comcermed. The basks may name the official
language, with respect to fimancial mmtters,

The tremslation of docupents should be by aa officially recogaised, aoe~
involved tramslator,
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General preference wapr uxprossed for uitimatae arbitratica by the digh
. .Coust da.Jeeme, dut ia sany developing. countriss this principle .is not acceptable,
the view being held that their own country ehould becoms the ultimate arbiter
vith respect to work done in their country.

(1) Samaral

Inphasis was placed on tho importance of oloarly dofining responsibilities
in the first place, the noed for careful study of the fine print in any documont,
toruinology should be well uaderstsod by toth parties. The spocifio requiremente
for work $0 be done by sub-comtrectors should be clearly dcfined.

11. One paper war presentod at this seseion:- Test runs and take-over
ocertifificates of sugar prodwotion plants by F.H.C. Kolly.

IS was recogunised as of paremcunt impcrtance that test runs for mew equipment
should be specified both for whole plant turn<key installations aes woll ae for
unit dut aevertheless iaportant items.

e nessssity for witing test reguiremsats into contrectusl agreemsats
in the firet plase, was eaphosised. This reguires very sareful preparation and
sbstantial foretheught. Buch peints as poesidle noed for arbitretion must be
anticipated,

It is iapertont to wnderstand the policies of the country concerned, to
be convereant with safety regulations and registretion requirements. Thc offects
of temation, mrtheds of finameial tremsactions, internal pattern of wages and
sseial bemefite, curremocy stadility and insurence cover available, are necessary
infesantice.

Dissusetion eaphesised the necd for careful preliminary specification of
test sun reguiremnts. T™e maturc of such specifications were discussed and
conditions wnlesr wieh oertificstes of satisfaction are issued. Attention was
alee dresm to Whe place of waranties rel:ted t0 thoe expected lifc of equipment.

e guality of material is the respemsidility of the supplier. The stasmdard |
of ccnpetgune of the opetater is the respensidilitsy of the sugar factory samage-
met Yat tsaindang my, Yy arrengament, be provided by the supplier of the equipment.

A Soltmttion of fair wear and tear must Vo agreed upon. This specifiestion |
1s.40MOUIt S0 900 1% quntitative temms.

M”ﬂowﬂ ia & doveloping country wae disonssed intemsively.




Commente from contributors to the discussion covered tho following itemss-

« uve  =.amat-im-a ressonssloduration.for.a test run for tekeq-over of & whole
factory?

Opinicns variod:-
(1) A enntinuous run for 7 days at the specifiod rate of tons of cane per dayi

(2) Modificatisn necoserry for cxtreme climstic conditions

(3) Provisional certificatc for the first campaign;

(4) T™urn—key projects csn be given a tost rus for three days followed by
load tests. Adjustmcnte arc madc at this time and followed by a three day test
under full load corditions;

(5) Provisienal and final certificates should be issued and should be put
together by a comsission made up of roprecontatives of both vendor and customer.

(6) The length of the final test run should be from 5 to 7 days.

(7) A take-over certificate involves three aress of concerns
(a) specifications;
(b) guaranties - technical requirements. Vithin two momths of starting
a factory, guaranties should be fulfilled;
(c) waranties - this relates tc guarsnties of msterial and sachinery
for normal war and tear, A ressonable test period would be for
two campaigas,

(8) A two-week perind is needed for testing oapacity;

(9) In the bees industry a test run »f six to seven days is usual or tw
five-day periode.

(10) Sometimes it is mot possible to get the full period required for s
test run in the first caspaign due to cultivation or other came mupply prodlems.
A two-day tert pericd might have to suffios in the first campaigm, followed by
a three~day period in the second cempaign. |

fafety regulati'ns are recessary for the preservation of life. Osrtificnten
for preseure vessels are under govermment supervision. Questions elicited the
fact that the sinisus pressure limit for certifieation varied fream one countsy o
anothey.

It was stated that vendors somstines avoid their obligations, Vhwewiag waine
blame ou the qualify of rew saterial input, or to & sb-ctanined sltuptien of
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opsrator qualifications.
The question was phiresed "what is the role of consultants™

Diffioultiee of obtaining sdequate y.asantias from suppliers were indicated,
especially in relation 19 the effect of wear and tear.

Attention wvas drawn to the necessity for a g~od understanding between
vendor and customer.

The view was expreesed that there should be a distinct primary or partial
take~over.

Attention was drawn tn the importance of an effective infrastructure.

It was obeerved that consultante play an important role inte feasibility
study and finanoing institutions require the employment of consultant firms. with
good oredentials. Changing a consultant during erection can be 3 source of resl
trouble,

It was pointed out that UNIDO can do & lot to help but that the request.
mast oome through the govermment of the ocountry oconcerned,

A docision about & conmtract ir 2 legal matter but UNID) experts are also
available to help to reach the right decieion.

Rere ie a lot of government involvement in a suger induetry, but governaent
involvenent makes the sugar industry of special interest to UMDO.

e work of a consulting engineor in a sugar factory is tc help a client to
o0lve prodlems. He is mot the supplier and should not met time schedulet but can
be used to check sohedules. ile should help the wupplier in overcoming local
diffioulties swoh as treansport and sub-contrecting, L.t not control of equipment,

A decision-mmker reliee heavil: on a consultant but consultants are not
decision makers.

In wostern countries tost certificates arc issued by government institutions
o aset safety standnrds of the western country. Certificates may be diffioult
%o got ia a developing oountry becsuse of the absence of mophisticated testing
oquignent. " the other hasd, developiag countries arve progressively improving

_ Jeveleping countries should progressiVely build up their own comsultasts.

3
;




A take—over certificate ic & very important stage, representing the trensfer
of respoasibility from an experiensed 1o & non=experienced party.

A consulting technologist can sub=let t epecialists as & sub-consuliant.

Arc consultants awarse of the real probdbless in a doveloping countzy? Now
are consultante picked by such imtermatiomal orgamisations &s the Berld Dank?

UNID) recruits experts of istermastionmal experiemce and reputation. They
should have no personal imterests in the developing country. It is very diffionlt
to find the right person and it is preferred to take & 1ittle longer to ensure
selecting tho right persomnel.
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