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INTRODUCTION

The activities within this project “Sugar Cane Training and
Developaent Cerntre” were initiated in 1985 (see UNIDC Reports V. 85 325%1
of 29 October 1985 and V. 8¢ 0540 cf 14 October 1986 as well as the
unpublished kepcrt cf 14 December 1985) when the project ideas were
focucsed on the introduction of an Experimental Plant for the Training,
Research and Developeent Centre at kous sugar factury grounds as one of
the most important steps in the further development of this Centre. The
Experimente!l Plant shall serve as & tocl for training staff members of
the Sucreries d’Eaypt on specific p.cbiees in sugar technology, as raw
juice purification, jurce cercentration by evapcratisn of water froe it
iwater 1s a colvent for sucrose ssciutions in a sugar factory) and sucrosse
crystaliization.

The present mission was related to the erection phase of the
Experimentzl Plant, supplied by Messrs. Utzschneider in Berlin (West), ¢n
the bazis of recommendations giver by the '5ID0O expert in 1985 and 198
and by Sucreries’ staff members, Dr. Shweil and Mr. Ali Ei-Asir, durirg
their study visit in Berlin in De-ember 19%e, as well as on the bacis cf
discussiens during the expert's eissiens to Egypt in 1985 and 1986 with
Sucreries’ staff members and directars in Cairo and at the site. The
erecticn phase wzs finished by May 24 in such a way that tests with cold
and hot water could ve carried rut Guring May 25 to May 27, after that
triais with caresuger juice were oone in Order te start testing the Plant
witn ¢ene juice under & few cperdtzcnaé variables. Tnese tests were cut
off due to raik of stear supriied fres the sugar factery Fous which
tinishe? 1ts came processing season by May 51 ani., therefore, stopped the
steam suppivy to tne Experimental Plant. Tne originzl idea fin 1935) to
sueply & 1ittie oid, remaintained steam locometive for producing steam
ter the functioning of  the Experimental Flant, so to continue the tes:
rune  anc  tne training of the staff, :cculd not be reallzed: tre
Experimental Plent hzd to cut speration.

The erpert’s activity 1in the mission started on & YNay, travelling
to kayet, in preparation of the activities at the site during 7 to IC May
in Cairo, in assisting 1n fintshing the erection work at kous and tc
start operatiar cof the Flant up te 5 June: from & June tc 13 June,
vreparation of the repcrt and documentarion, and meetings for discussing
resuzts of worvs et houz ard plenning further project activities.

The erpert was propesed to leave Egyet on 1% June for debrief ing i
UNID: Vienna on 19 June and travei back tc the F.R. of Germarny ¢ 20 Jure
in order to tulfil tne contract time of trne mission.

Trne orisinal obtectives were changed due to the chort operation of
the E.periments. Flant sc  tre pianned intensive training of Plant staff
suld not be carried out, Though rather intensive informative
discussions were heid with tne acting supervisor of the plant, Dr. Abu
Fatouh. and the treiring programme was proposed. The last days of the




preparaticn of the Plant for “inauguration™ on 3! Mav, put substantial

pressure on the work, without allowing a semooth, intensive and quiet
execution of the - work with careful ckecking of the
technicai/technological possibilities of the Plant.

The expert indicated that a selection ancé nomination of personnel
pust be done in time so that everybody knows where and what to do.

RECOMHMENDATICNS

1 Installation of a stear generating plant at the Experimental Flant

The steam supply is of greatest priority, as the Flaznt cannot bLe
cperated without steam.

The steam supply from the sugar fzctory kous, on which giocunds the
Experimental Plamt 1s locete:z, 1s pcssitie only during the
sugarcane crushing season, 1.e. from mid-December tc end-May (with
siight shifting because of availab:lity of mature  sugarcane,
internal work on maintemance, etc.): however during the sugarcane
processing perijodé, the trainees of the Sucreries have to
participate in the sugar fattory operations, which means that juct
the so called off-seasan (witheut cane processins but malntenance
of tne factcry egquipment anc mathinery: 18 the main seascn for

"training” of the personnei.

The Fiant <hould, therefare, function ¢ur:ina tnic cff-season, and a
steam generating plant must be instailed.

2 Instaliaticn of & pcwer generating plant

The electri¢ power 1= deliverea from the Duhizc grid3, during the
sugarcane processing seascon from the suger faoto:

The highly sophisticated laboratory equ;ument which should be
installed in order tc carry out controls of the trainina operaticns
and of the investigaticrs/recearches of the Piznt, need a very
stable electric supply with high tersion iVoitel anc nigh frequency
fcycies) stablilty. There are indications that needed hiak
stability - ang tne permanent supply - of the e:ectric current frim
the putiic grid cannot be aqiuaranterc: trerefore 1t is very
necessary tu install a diesei motor-deneretar ¢f about 100 kVA,
with special stebiliizer accecssories, There e:;ist sets which allow
an  automatic <ctart of tre diesel mctoy in tace of a brealdown 1in
the pubiic supply.

3 Installation of Laboratory Equipment
laid down in Repart V. 85 32561, the Esperimental Plant needs a

lavoratory eauipped in such 3 way that atcurate and sophisticated
themical and technologiczl investigations of the operations and the




operational resuits of the Plant car be carried out. This
laboratory 1is different from a ro ':ne sugar factory process
control laboratory, as in the sugar factory all analyses are done
by standard methods, with standard equipment: 1in the Experimental
Piant, no standard method 1is always applied. Any experiment may
need a specific methos - for comparison with standard methods,
etc., and 1ir case of research, the lavoratory must be even euch
wider equipped with sophisticated equipment in order to follow the
advanced levei of such activities. Therefore, tne following
equipment should be installed in the Laboratory of the Erperimental
Piant:

2 autcaztic saccharizeters SUCROMAT

¢ zutomatic digitalrefractometers AEBEMAT HF

i imamersion refractometer

i narez, sugsr refractometer ABBE type

1 eI res{cpe Tor research work

1 spectrophotometer ZEISS MP Iil (2r simiiar:

) digital refiectance cclorimeter SUCKUFLEX {(or similar}

i fiamespectrophctometes

3 baianves of different sensitivity, cne of micro-anaiytic
tvpe

1 viscosiseter of rotational type

1 conductivity meter (similer raffinomete:)

i saturesiope

! labhgratorv centrituagz;

i 1ce sesnine for (ooling-mixture preparat:con

2 disintegrators, heavy duty tyre, for sugGzirane
Gisintearatien ng., = 12.000/m:n.

! barl-Fischer-Titrater, for uwatsr  sotenr determ.-ztion,
gutomet .

) FH-reter, high precisliolr type, with aifferent eiectrodes
for ecidic, neutrzl and hien aitaiine medisz, vi-ion
selective electrode

S stop walihes

5 membrane fiitration acparatuzes of 2;fferent sizes

2 sets of stancard screens, with sievina macnines

1 stancarg fiitration velocity apraratus

z e:e:rric heating plates with maanst:c stirrs

1 muifie cven

i drying chamber nporme:

1 drying chamber for vaccum with vaiuum pums (e.ectrics

i wetsr  aistiilaticn wumit, for sieciv anas scubie ad:ct:iled
waler

1 water bath, with automatic <leitric reating

1 oli bath, with automatic electric rneating

< thermostates

S contact thermometers

general laboratory equipment, a5 arecmeters cf gifferent
scales {e.g. Beaumé, Brix, Piato!, pipettes, burettes,
burettes fur Lane Synon method, gas burners, flasks, beakers,
ventilators, etc.
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For 1incorporating investlgation/research activities on sugarcane
experiments 1n the prograase of the Traininag and Development Centre
or t¢ start 1nvestigations of technoioaical character from the
sugarcare, the following laboratory items are needed:

1 lazboratory hydraulic press EMEDIBEAU, up tn 350 bar

1 laboratory sugarcane shredder, for sugarcane preparatison
for pressing, similar type WADDEL SHREDLER
cutter-grinder for sugarcane
bagasse digestor, electric heated, automatic
iaboratory centrifugal, ultra-centrifuge type
refriaeratcrs
caisrimeter (bomb}, automatic
begasse drier, electric, automatic (s:milar type MOGISTURE
TELLER?

TN B T o

For incorpcrating the research topic ab

oout "Formation of final
molasses” as a block-research work, the follow

wing items are needed:
! N. - analyser (acc. to kjeldahl), zisc for micro-analyses
i aminoc acid anaiyser, fully automatic
1 gas-liquid chromatographis set, compiete with all

arcessories (WATERS)

1 KFLC-set, complete with a’l accesscries (WATERS)

1 vis¢gsimeter, capiliary-type

2 sets of lon-exchange columns of different
var iG6us ion-exchage resins, of gdifferent !
deccligurization for compliete lion-exthanae il g
salutions  (impyre!, gel c(mamztsaraphy (e.q. Sephade:,
Sepharoses), complete with samiie co:iector {(automatici,
One-way pitettec

1 iabtgsratory cocling machine for preparation of (o0les
iiaz:ia fer cooling in circuiztion, with thermostat bath

2 sets for thin-layer chromatograpny, ccrplete, with
arcesscries for spot-area ana.ysev izlanigeter type: with
drying chember for develioping chromstograms, fume erhaust
for working with dangerous vhemizeis, micro-pipettes

1 pH-meter of high precision type, witn Z1iferent electrodes

1 PC (computer) for data proressing, compiete

For intorporeting microbislogic research  lestremely important i
moderm, efficient sugar factory grooecs control to eiiminar
th I

|4
suCrese lgsses by Mmicroorganisms activity), the foilowing items are
needed:

L complete sets of equipment for micrabiciogical worw, zs
giass-ware (fetr: dismes, baby borfties, etc.), speciz:
m:cro-pipettes, etc , (otton stoppers, etc.

2 1ncubators

2 retrigerators

! freezer

1 teciing centrifuge

! cterilizer, 15C dm3, electric heates




laboratory bioreactor, type BIUSTATZ, automatic
labaratory mixer for cuitures

colony counter

microscope of research type, for aicrobiological work
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In order to consolidate, develop and utilize the results of the
activities of the Centre, the objectives of the Centre’s activites should
be 1intensively discussed with the managceent of the Sucreries, and
respective staff (general managers or directors, chief engineers, chief
cherists, etc.; in order to inguce "thinking" about the Centre -5 such,
and in order to «create active co-operation of the respective staff
members within the suear industry.

The expert had already recommended tc fore a Fkesearch Board within
the Sucreries’' ‘tup nmanayement level in order to induce contribution tg
the Centre’s activities frop all sidec concerned. The expert aiso had
aiready recommended to organize annual technical eeetings, for 2 or 3
days fur the personnel concerned, amona cthers to create a wmutual
exchange of information within the Sucreries, to clarify problems which
occured during the processing season(s), et:., and to induce thece
problems fsr handling in the Centre. The Centre itself, together with
other respective oraanizations within the Sucreries, should have a
leading function for the Eqyptian Sugar Industry.

Tne ma:n aotivities of the expe:t during his miscicn from & May ic
20 June 1%37 uere:

n

1sting in the fipal erection phacse of tae Experiment fla

I su3ar taztoury, te correct pipirng., to fiy polnts for
instruments {due to too late ordering o¢f 1nstruments) which have
not been fixed correctiy before shipping of the equipment from
bermany to Egypt {shicping cate ¢f the equ.cment mid December 193s,
order of inctruments en< December 193¢/January/February 1987) etc.
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2. froviding information to  the superviscr of the Flant on the ocutlay

of the equipment., its function, the technique tc operate the FPlant,
details on instrumentaticn, adjusting of pH-r=ter and conductivity
reter, technique of batchwice and continuous operation, control of
the cperation, etc.

3. Starting of the Flart by tec<ting of piping, equipment, etc. on
tightness, tests with water, steam., etc., eiimination of faults,
testing of sinale 9groups c¢f equipment of tne Plant, like filter
presses, evaporation station, evapo-crystallizers, etc.




4. Running tests with sugarcane juice for three days. eainly tc train
the operators of the Plant equipment, how tc operate reactors,
filters, evaporators, evapo-crystaller centrifuge.

Due to the end of the sugarcane processing seascn of XKous which was
to supply steae to the Experimental Plant, the steady supply was cut off,
therefore the uperation of the Plant ctopped.

The too short time for trazining of operaters has shown that it is
not possible 1o operate such an Experimenta: Flant effectiveiy: much mcre
time 1s needed for training such staff, especialiy to induce the
understanding of the responsability for operating such plant: operatinag
errors should be elimineted, e.i. that predetermined temperature values,
or pH-vaiues, ot retention times R u s t be kept in each batch of
material (in batchwise operationi, that the supply of e.g. steam or
chemicaic ey s t be kept coastant - that the cceposition of the
product froe trials or test runs is kept constant (within noree! ranaes
of errors, whereas these errors must he determ:ned! and allows
quantitative evaluations of the various esperiments. As long as the
simple technigue of operation is not compietely known and executed, nc
serigus 1nvestiaaticn/research can be carried cut.

The recuits of the activities are shown in tecnnical reporte.
rotes, Frotaocol, memcrandum, ete.

ne. of eauipmernt must be corrected sog thzt

The detecten misfunctic
te. Flent at the next operzticn pericd will functian

the Experimer
smoothly.

The additional eaulpment needed, €.9. steam generation pianl, power
generation plant, labcratory equipment, should bLe at site ailso at the
next operation pericag, e.i. from January 1922 on.

Tne staff of the Experimental Fiant shail be nominztes and trained
1 acvanie: 1! was demonstrated that the plant needs & full-time <ctaff,
which concentrate. ¢ tne Experimentzl Flan's operztion only: during the
next operat:cn pericd, the c.car factury Aou:z will be &isc in cperation
s that tne <taft during the trial runc, mainly staff froem the process .
laboratury of kous fattary and from the factory tself, wiil not te
svailablie: those employees will e fully occupied witn their work in the
sugar factory.




ANNEX I
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h Dept. Braunschweia-3tockheie
h Dept. Hanover LH 5&25 to Munich
Dept. Mumich LH &22 tc Cairo, Arr. 19:15 h
h Briefing at UMDP Office Ca:rc, Mr. Tharwat Sabry
h Meeting at Sucreries’ Dffice Cairo
Hr. Abdel Azim Bedewy, Acting Director Genera: of
Production
Mr. Salama F. Shiweil, General Director of Projects
introduction into the situation at Kous Site
Fixat.on of further programme of expert
11:45 h Continuation of briefing &t UNDP Gffice, with
adminisiration, etc.
May €: Preparatin of missior at Hctei
May 9:
May 10: 9:00 h Meeting at UNDP Office, Mr. Sabry
Repcriing ehcut Meeting 3t Sug:
Fivet:crn ¢f oroqQramme
11:00 h Arrport Cairo for flight to Luxcr, travel to Kocus
13:006 b Meetina at kous Site
kous Sugar Factory Mr. Yehvz Selen E£1-Shereif
Gererzi Director (G.D.)
My . Ishak Shafik
Erection Supervisor
Dr. Abu E! Fatcuh
Crieft Cnem:ct
anc otner staff members
Tuiteries’ talrc Br. Sziams F. Shweil
Mecsrs. Utlzschneider Mr. Dieter Walwe:
UNIDw. UnbT Pref. Dr. M.y, Delavier
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irfermation about the state cf erection of the
rsperimentel  Fiant., Iitiusiicn ot techmica. metter,
ersboraticn ¢t woreing procramme for fixation of the
cate of tae enc cf the erection ang for fivation of
the date of the inavauratisn cof the Flant.

Aay 11: Meetina with the erection perscnne. at site, furtner
clarification of techn;: z: retter, listing  of
materia. which was damzged during transpcrt for
insurance claim, checking 5 ¥ working programme
prcaress ang attuaiization, reperting to UNDP Cairo,
Mr. Sabry and to Messrs. Utzschneider Bevlin (West).

May 12: Continuation of checking of plant, discussing
technical matters with kous staff, reporting to G.D.




June

June
June

June
Jure

Jure

June
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May 14 -
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Continvation of checking, information-discussions
with Xous staff especially with Dr. Fatouh as acting
supervisor of the Experimsental Plant___when in
operation.

every day: 7 to 9 h in Experimental Plant for

discussing technical matter, for
corrections, etc.

2 tc 13 h information-discussions with
Dr. Fatouh

14 to 17 h elaboration of papers, etc.

17 to 1% h Experimental Plant for checking
work progress

4
~

ro
~J

start of tests in the Experimental plant with water
and steam, corrections of piping, tightening of
connections, etc.

30 start of processing of sugarcane juice:
operational triais, preparation for inauauraticn

Cieaning of Experimental Plant, correctigas on
equipment, picing, et

t trzal rome wit
echnicei-technciogical
ous staff members

3 Freparaticn of doiuments at
Experimental Fiant, t
diciussiore with Dr. Fatoun and

*

Meeting with [r. Shwel:, Cairc Headquar ter., for
fingiizong reporte anc formclation of FRkulncap

Filght t2 Caivg

Meeiing et Sucreéries’ vffice Cairo

Meet.ng et URDP Office with My, Sabry
Firation of further programme ¢f erpert

Meeling &7 UMEF ofi:ce: Mr. Sztry, Ir. Shwe:: from
Sutreries ani Frof. Le . Delav.er from UMDY

Meerirns at  Sucrerjes’ (ffice ith Mr. Bedeuy, Dr.
Traras o2r? UhIIr Ervpert for discuccing the Meprancom
2% the Meeting cf une ¢, discussicr  ab.t  further

fivatior of meeting o, Jure in

Heeting at UNDF Office: My, Sabry, ulDF, Mr. Bedewy
and Dr. Snhweil Sucreriec, Prof, Dr. Le.avier UNIDD
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Elaboration of reports and drafting of project
Document “Cane Sugar Training and Develooament Zentre,
Phase II"

Heeting at Sucreries’ Office with M. Bedewy and Dr.
Shweil and expert for discussing Project Decument
proposal

Heet)ng at UNDP 0Off:ce: Mr. Sabry, Sucreriec and
UNIDD expert .

Reporting and discussions of reports with mr. Sebry
UNDP

ditte

ditto

Fligut to Vienna

Debriefing at UNIDY: |Mr. Kresimir Sepic, Head,

Agro-based Industries Brenrnch
Travel to Braunschweig






