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The activities within this project ·sugar Cane Training and 
Developaent Centre· were initiated in 1985 lsee UNIDO Reports V. 85 32581 
of 2Q Octo~er 1985 and V. Sb b0840 cf 14 October 1986 as well as the 
unpublisheo Repcrt cf 14 Dere•ber 1~85J when the project ideas were 
focused on the introduction of an Experimental Plant for the Training, 
Research dnd Development Centr' at kous sugar factory grounds as one of 
the most important steps in the further ~evelop•ent of this Centre. The 
Experimental Plant shall serve as a torl for training staff •embers of 
the Sucrer1es d'Egypt on specific ~.cblems in sugar technology, as raw 
juire purification, Ju!ce concentration by evapcr~t1on cf water from it 
!water is a solvent for sucrose s~luticns in a sugar factoryJ and sucrose 
crystallization. 

The present •iss1on was related to the erection phase of the 
EJperi~enta! Plant, supp!iej by Messrs. Utzschneider in Berlin lWestJ, on 
the basis of recommendations given ~Y the t~!DO expert in 1985 and 198b 
and by Sucrer1es' staff members, nr. Shweil and Hr. Ali El-Amir, during 
their study visit in Berlin in Derem~er I 0 8D, as well as on the ba~is cf 
discussion~ during the expert's missions to Egypt in 1985 and 1986 with 
Sucreries· staff •embers and direct1rs in Cairo and at the site. The 
erecticn phas~ was finished ~Y May 24 in such a way that tests with cold 
~nd hot water could ~e carried ~~t auring Mav 25 to H~y 27, after that 
rr1als with canPsugar juice were con~ 1n 01de1 tc ~r~tt testing the Plant 
w1tn canf juice under a few cperat1cna! va!!d~!es. These tests were rut 
off duP tc ia~~ of stea~ s~rPlied fro~ the sugar factciy rous wh1ch 
fi~1she~ its cane processing season by May 31 anci. therefore, stopped the 
stea£ supplv t0 tne Experimental Plan!. Tne original idea f1n 1985J to 
suPpiy a i1rtle old, remainta1ned steam loccmrr1ve for producing steam 
trr the funcrio~1ng of the Experimental ~!ant. so to continue the test 
runs ~~~ t~2 training of the staff. 'ould not be real1zerj: tne 
Experim~ntai P:~n: haj t0 cut o~erat1on. 

The erpert's activity in the 11ssion started on t May, travelling 
to Eav~t. in preparation of the act1v1t1es at the site during 7 to JO May 
1n La1ro, i~ ass1st1ng 1n fin1sh1ng th~ erert1on wor~ at ~ous and tc 
start ope1ation cf the Plant ~P tc 5 June: from 6 June to 18 June, 
~teparation of the report and dLLumentar1on, and meetings for discussing 
re~uits cf wo1~s at lcus ard plann~ng f~rther project act1v1ties. 

ThP eiPett ~~$ propcse1 to leave Egy~t on l~ June f~r debr1ef!ng 1~ 
UNIDr:r Vier:r;a on 19 June and travel t·ad: t~ the F.f:. of German:• c•, ZO Jur;e 
1n order to fulfil the contract r1~e of tne IJSS1on. 

Tne or1g1na! 0~1~ctJvPs wPr~ changpd due to the short operation of 
the E1per1menra: Fldnr so ~n~ ~ianned 1ntPns1ve training of Plant staff 
could not be carried out. Thoug~ rather intensive 1nfor1at1ve 
discus~1ons were hel~ with the acting supprvisor of the plant, Dr. Abu 
Fatouh. aria the tra1n1ng programme ~as proposed. The last days of the 
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preparaticn of the Plant for "inauguration" on ll Hay. put substantial 
pressure on the work. without allowing a saooth. intensive and quiet 
execution of the· work with careful checking of the 
technical/technolog1cal possi~ilities of the Plant. 

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

I Installation of a steam generating plant at the Experimental Plant 

The steam supply is of greatest priority, as the Plant cannot ~e 
cperated without steam. 
The steam supply froa the sugar factory kous. on which g1ounds the 
ExPetiaental Plant ic locate~. is pcss1~1e only during tbe 
sugarcane crushing season. i.e. from •id-Dereaber to end-Hay (with 
slight shifting because of availa~1litv of aature sugarcane. 
internal work on maintenance. etc.): however during the sugarcane 
processing period, the trainees of the 5ucrer1es have tc 
~art1cipate in the sugar fattnry operations. which means that Just 
the so called off-seaso~ (withcut cane p1ocess1ng but maintenance 
of tht factory equipment ana ~athinerri is the main seascn for 
"training· of the personnel. 
The Flar:t st.01.dd, therefore, function cHn ir:o tn:~. off-season. and a 
steam generating plant must be installed. 

2 Installat1cn of a power generating plant 

The elettric power 1~ ael1vere~ tram the Publ1c gr1a. during the 
sugarcanP processing spason frc~ the sugar ta:tc1v. 
The highly sorhist1catPd la~oratory equ1Pment which should ~e 
installed in order to carty out controls of the traininQ operat1cns 
and of the investiga!1~ns/resrarches of the Plant, need a very 
stable elertric supply with hiqh tension !Voitsl ano nigh frequencv 
lcvciesl sta~i1ity. lhete a·~ 1n~1rations that needed h1gn 
stab1l1tv an~ tn~ permanent supply - of the eiertric current fr~m 
tht pu~i1c grid cannot b~ o~arantePa: t~erefore it is very 
necessary tu install a d1esei motor-oene1ator cf about 100 kVA, 
with special sta~1lizer accessories. lhPte e)Jst sets which allow 
an autom~t!l start cf tne diesel 1otcr 1n ca~e cf a brea~do~n in 
the pu~11c suppiv. 

3 Installation of Laboratory Equ1pmenr 

As laid dcwn in Report V. 85 32581, the [)per1mentaJ Plant needs a 
la~oratory equipped in such ) way that a:cura:e ~nd sophisticated 
chemical and technolo91cal investigat1ons of the oper~t1ons and the 
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operational results of the Plant can be carried out. This 
laboratory is different fro• a ro ·1~e sugar factory process 
control laboratory. as in the sugar factory all analyses are done 
by standard •ethods. kith standard equip•ent; in the Experi•ental 
Plant, no standard •ethod is always applied. Any experi•ent •ar 
need a specific aethoa for co•Parison with standard •ethods, 
etc., and in case of research, the laboratory must be even much 
wider equipped with sophistic~ted equip•ent in order to follow the 
advanced level of such activities. Therefore, the following 
equip•ent should be installed in the Laboratory of the E1Peri1ental 
Plant: 

l 
l 

automar1c sacchari~eters SUCROHAT 
automatic digitalrefrartometers AE6EHAT H~ 
i11ersion refractometer 
notma~ ~ugar refracto•eter AESE type 
mitro~tcPe for research work 
spectrophotometer ZEISS HP Ii! l~r s1miil': 

l 
1 
l a1gital reflectance cclcrimeter SUCRuFLEX (or si1ilarl 

ila~espectrophotometet 

balanles of different sens1t1v1ty, one of micro-analytic 
type 

1 
1 

vis,osi1eter of rotational type 
ccnduct1vit~ ~eter !similar raff1no~et£t l 
sat 1..d· l,SC ~r=·e 

la~oratotY centritugal 
1:e ma(~Jne fct coo!ing-milture Preparar:on 
d1s1ntegratcrs, heavy duty ty~e. for 
d1s1ntegrar1on nmar = 12.0001111n. 
~ o r 1 - r l s ~- ~1 e t - T i t ~ a r e: r , f .:.: r ~:a r >2' , • ~ ;, t t? r: r 
C:!J to~:<::!::: 

;:-~-l!'der, h1c;h precisior: 
fer ac1di~. neutral and 
~-t-lec t ivf- rlec ttode 

S stop warthe~ 
S mem~t~~f filtration i:l~?i:lraru~e~ ~' ~;ffE'r~~r s1z~s 
2 sets of stan~ard screens, with s:ev1n~ mach1~~s 

sr~~a~rG f1~trat1on velocity a~Parat~s 
e ; E' : r : H h ea t i ''a P l a t es w i n, m.; a r: d ; ( s t ir r '-" r 

l ll~if it? (;Vt'r: 

1 drying chamber nntmal 
l ~rying tha•ber fer vaccu11 wit~ va,uum pymp 1PiPt!r1c i 

~G!er ~1st1llation Ynlt. for s1mc!~ a~~J Jcu~le ~:rt:llt~ 

"'a t er ti a tr, , w l trr au to 11 a t i c i: l E- :: t r ic r: ea t i n g 
o ~ 1 ti a t h , w ! Hr a !J t om a t i c e l e c t n c r. t- .:i t i n 9 

~ r~er~ostates 
J contact t~ermometers 

general laboratory equipment, as arecmfters cf 
scales (e.g. 8ea•J1e, Brix, f'latcil. pipettes, 
~urett~s f~r Lane Synon 1ethod, gas burn~r~, flasks, 
ventilators, etc. 

tl if fer err t 
t•urE-t t es, 
beakers, 
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For incorporating investigation/research activities on sugarcane 
exper1•ents in the progra••e of the Training and ~evelopment Centre 
or to start investigations of technological character fro• the 
sugarrane, the following laboratory ite1s are needed: 

I laboratory hydraulic press EMEOIBEAU, up to 350 bar 
1 laboratory sugarcane shredder, for sugarcane preparation 

l 
1 
l .. 
L 

for pressing, similar type WADDEL SHREDDER 
cutter-grinder for sugarcane 
bagasse digestor, electric heated, automatic 
la~cratory tentrifugal, ultra-tentrifuge type 
refri<Jeratcrs 

1 calorimeter Cbo1b), automatic 
I ~agasse drier, electric, automatic !similar type MOISTU~E 

TELLEfl i 

For incorpcrating the research tor1c aoout "Formation of final 
molasses" as a block-research wor~. the following ite~s are needed: 

l N~ - analyser (acc. to KJeldahl), also f0r 11cro-ana!yse~ 
1 amino acid analyser, fully auto1at1c 
1 gas-liquid chromatographic set, c.0111plet€' i: l l 

l 
a(cessories (WATERS) 
HPLC-set, complete with a 1 l accesscries (WATERS) 
v1scosimeter, capillary-type 
sets cf ion-exchange columns of different s1:~~ for 
da~1ous ion-t:xl~age r~s1n~. c~ different matr1r. f~r 
de c ;:: ! c ;H l z a t i or: for ~ o 1111::· let t: i or: - i: >. :: ti a 11 o t- of ::. iJ ( ~ ~ st­
~. ;:-,~ut1cns limPurt!!, gel ct11om~:·:-::iraphy (P.g. SePhii·:!~:, 

5i:pt:<1rosi?::.J, complete with sal!li;le ui!lector ia•Jfomati~ i. 
oni:-i.:ay Pi~~ttes. 

ia~oratcry cooling 111ac~1n~ for pre~aration of co0led 
l1a;i1 fer cooi1ny in c1rcuiat1cn. wi:h thermostat ~at~ 

Z sets for thin-layer rnromatography, complete. w1th 
arcesscr1es for spot-area ana~a~P· l~lan1~ete1 tYFfl ~l~~ 
drying chamber for a&~eioP1nq chromatograms, fume erhaust 
for wor~ing with dangt:ro~s rh&mite!s. micro-pipettes 

l pH-m~ter of high precision type, w1t~ J1tferent electrod~~ 
PC (tomPuterl for data pro~i:ss1~c. 'omrit:te 

Fer incorP0td:1nq micro~1olog!c research :i::1tie~eiy important :a• 
mo .j er r: , e f f i c 1 en t s 1J g a r t a c t or y ~· 1 0 c ? :: s c on t 1 o l to P.:. i a. i 11 a re 
sucrcse losses ~Y m1croorgan1sms acr1v1tyJ, the fci!owing items are 
r: t. ta- ,j ~ ,j: 

cGmPlete sets of equipm&nt for m1cro~:olog1cal ~0~ ~. ~s 
glass-~are (Petri dishes. taby ~ort~es, etc.), SPeliai 
m1cro-p1pettes, etc , :otton stoppers. etc. 

2 me ut•a tors 
2 rerrigerators 

frr:-ezer 
I tooling centrifuge 

~terilizer, 150 dml, e~ettric h~at~~ 
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1 laboratory bioreartor, type BIOSTATf. auto•atic 
1 laboratory •ixer for cuitures 
1 colony counter 
1 •icroscope of research type, fer •icrob10!09ical work 

In order to consolidate, develop and utilize th~ results of the 
activities of the Centre, the objectives of the Centre's activites should 
be intensively discussed with the •anageRent of the Sucreries, and 
respective staff (general •anagers or directors, :hief englneers. chief 
'he1ists, etc.) in order to induce •thin~ing· about tne Centre J such, 
and in order to create active co-operatian of the respective staff 
~eabers within the sugar industry_ 

The expert had already reco••ended tc fore a ~esearch Board witn1n 
the Sucrer1es' top 1anaye1ent level in order to induce contribution to 
the Centre's activities fro~ all sides concerned. The expert also had 
already reco11e~ded to organize annual technical 1eetings, for 2 or J 
days fDr the personnel concerned, amon~ others to create a 1utual 
exchange of information within the Sucreries, to clarify problems which 
occured during the processinq season(s), etr., and to induce these 
problems f~r handling in the Centre. The Centre itself, together with 
other respective organizations within the Sucreries, should have a 
leading function for the Egyptian Sugar Industry. 

Th~ ma!n a~tiv1tie~ cf the txPt: t d~r1ng his mission from 6 Hay tc 
20 June 1u3; ~Pre: 

I 
~. 

,, 
.: . 

Ass1s!1ng in thf final erett1on ~ha~e 0f !~~ Experiment Plant a! 
~ou~ sugar fa:tury, to correct p1p1na. to fiy points fer 
i~s!rumPnrs ldue to too late ordering cf 1nstru1ents) which have 
not been fixed correcrly before shipping of the FQuipment from 
'ermany to Egypt (shi~ping aate of the eq~.Pmenr mid Decem~er 148~. 
order of 1nsrruments en1 December 19Be/January/February 1987) etc. 

~rov1d1ng 1nformat10~ to the su~arviscr cf the Plant on the outlay 
of the equipment. its function, the technique tc operate the Plant, 
details on instrumenra!10n. adjusting of pH-~~ter and conductiv1rv 
&eter, technique of batch~ise and continuous operat!on, control of 
Hie operation, etr. 

~- Starting of t~~ F!a~t by te~t1ng of piping, equipment, etc. on 
tightness, tests witn water, steam. etc .• ei1~!nation of faults, 
te~ting of sing!~ groups cf equip1ent of tne Plant, like filter 
presses, evaporation station, evapo-cryjfal~izers, etc. 
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4. Running tests ~ith sugarcane juice for three days, •ainly to train 
the operator~ of the Plant equip•ent, how to operate reactors, 
filters, evaporators. evapo-crystal!er centrifuge. 

Due to the end of the sugarcane processing season of kous which was 
to supply stea• to the Experimental Plant, the steady supply was tut off, 
therefore the operation cf the Plant stopped. 

The too short time for training of operators has shown that it is 
not possible ro operate such an Experi•entai Plant effectively: •uch acre 
ti•e is need~d for training such staff, espec1a11y to induce the 
understanding of the r~sponsability for op~rating surh Plant: operatin9 
errors should be eliminated, e.i. that predetermined temperature valu2s, 
or pH-values, er retention times 1 u s t be kept in each batch of 
material !1n batchwise operation!, that t~e supply of e.g. steam or 
chemicals 1 u s t be kept tonstant t~at the composition of the 
product from trials or test runs is kept constant (within nor•~l ra~ges 
cf errors, ~hereas th~s~ errors must be determ;ned} ~nd allows 
quantitative evaluations of the various experiments. As long as the 
si•Ple technique cf operation is net co1~ietely known and executed, nc 
serious investi9at1cn/research can be carried out. 

UT!LIZAT!~N u~ THE RE~ULTS --------------------------
The r~~Jlts of the activit1es are shown in tecnnir~! repor~s. 

notes. frc!o,ol. memorar:aum, etc. 

P:e- ,je tt·( ti·~ 
tt1 c: E r Pe 1 l m ~ r; t .::: : 
SlllOOtti°ly. 

ir. i ~ f u n c t 1 G n ~­
F ! c: n t a t t ti e 

of eauip111er:t 
nE-Jt ON·n:!1on 

must be corrected so th!r 
pe11od will functrnr 

The aad1t1onal eau1pmenr nPPde~. e.g. steam g~nerat1on Piinr, po~er 
generation plant, la~oratory equipm~nt, should ~e at site also at the 
next cpHat iun per 1oa, e. i. from Januar v 1"88 on. 

The staff of th~ ExPE-rimental Pla~t shall ~e ncm1nate~ anJ trained 
in aavance: it ~as aemonstratea that the plant needs a i~ll-t1me sta''· 
~~ich roncenrrate~ ~~ tne ElPer1•ental Flants OPer~t10n onlv: au11~9 the 
next operat:on ~~riod, the ~wear fac £Jry ~Gu~ ~111 be also in operation 
so that tn~ staft during the tr1a! runs, mainly staff from the process 
la~crat~r~ ~f kou5 fact01y and from t~~ fa.rcry ;tself, will not ~e 
availa~le: tnose employees will ~e fully occup1~d ~1tn their war~ ln the 
SIJ9or fa(tCry. 
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He:y t>: 

Hay 7: 

Hay e: 
Hay 9: 
Hay 10: 

i'!ay 11: 

Hay 12: 

8:30 h 
12:20 h 
15:00 h 
":00 h 

10:30 h 
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Dept. Braunschweig-St6rkheie 
Dept_ Hanover LH 5825 to Munich 

ANNEX I 

Dept_ Munich LH 682 tc Cairo. Arr. 19:15 h 
Briefing at UNDP 6ffire Ca1rc, Hr. Tharwat Sabry 
Meeting at Sucreries' Office Cairo 

Mr. Abdel Azi• Bedewy, Acting Director General of 
Prod1Jction 
Hr. Salama F. Shw~il, General Director of Projects 

Introduction into the situation at Kous Site 
Fixat:on of furthPr programme of expert 

11:45 h Continuation of briefing at UNDP Office, with 
ad•inistration, etc. 
Preparatin of mission at Hctel 

9:00 h Meeting at UNDF Office, Mr. Sabry 
Reporting abcut tfeet1ng a~ Sucre!ies· 

11: 00 h 
14; 00 ti 

F1r<:t10~ cf ~!ogramme 
A1rport Cairo for flight to Luxe:, travel to kcus 
Me~t1ng ar kcus Sit~ 

kous Sugar Factory Mr. ~~hya Se!et E!-Shereif 
G f'. r: er:: l Di r e' tor ( & • D . ) 
Mt. Ishak Shafi~ 
Erect10n Supervisor 
Dt. Atu El FatCijh 
Ct.1ef Cnenl!st 
an~ otn~r staff mem~ers 

~ ,~" t- 1 : 1: s · r a ; ! o !! r • s a i am <i F . s r, ii1t: i l 
Messrs. Ut:srhneider Mr. Dieter Wal~ei 
UtHD•.1.UrHii h0f. Dr. H.J. Delavier 

inf~rma1ion about the state cf erection of the 
E·Peri~~~rcl f,~nt. :1~~~~s:~~ ~: techn1ca~ ~~tt~r. 
ei~~~ra~ion ct wo1~1ng pr~cram~~ fct fixation of the 
a<ir~ cf rn~ tn~ cf thP erect:on an0 f0r fi,at~on of 
the date of the 1nauaurat:0n cf t~e Plant. 

Meet1no with tne erertion perscnne~ <it site, furtner 
clat1f1catior1 of techn;,.:. fllatter, 11st1ng of 
m<iter1ai which was damaged during transpcrt for 
insurance claim, chec~1nc ~f ~orklng program1e 
progress ana actijal1zat1on, rep0rt!ng to UNDP C~iro, 
Mr. Sa~ry an~ to Messrs. Utzschneider Be~lin (West). 

Cont1nuat1on of chetking of plant. discussing 
technical matters with kous staff, reporting to G.D. 



ttay 13: 

Hay 14 -23: 

ttay Z4 - 27: 

!'fay 23 - :iC: 

t1ay 31: 

June 4: 

~ ·~ne 5: 

Junt- 1;.: 

J•rne i: 

J!H•i!- l;:: 

Ju r: f: './; 
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Continuation of checking, infor•ation-discussions 
with Kous staff especially with Dr. Fatouh as acting 
supervisor of the Experi•ental Plant when in 
operation. 

every day: 7 to 9 h in Experiaental Plant for 
discussing technical 1atter, for 
corrections, etc. 
q tc 13 h infor1ation-d1scussions with 
Dr. Fatout. 

14 to 17 h elaboration of papers, etc. 
17 to }Q h ExPerimental Plant for chec~inq 
work progress 

statt of tests in the Experimental plant with w~ter 
and steam, corrertjons of p1p1ng, tightening of 

connect1Jns, etc. 

start of processing of sugarcane juice: 
operational trials, preparation for inauguration 

Cleaning of ExPE'rimental Plant, corrections 
e qui pr.er: t , pi P I r: 9 , et c . 

Frer·arat1cn of 
E.xper UE-r:tal Plant, tE-chn1cai-techr:c!og!cal 

Dr. Fato~h and ~ous staff 1e1Ders 

Meet mg win Dr . Shw~i l, Cairo Hea.jqua: te1, for 
f1n&ii~:na report~ an~ for111~lat1on of P~uT0C0L 

He2r.ng at UhDP Off ace with Ht. Sa~ry 
F lJ a t l u r: c.f hr ! ~ • .:- r Pr o gr a 1111111:- cf E:- 1 tit• 1 r 

Heet1nq ~: U~~F ~ft~'e: Mr. 
~ ... c 1 e r· i 1:: s a r1 ·~ F r ~. f . ~ • . D i:- l cs v _ P ~ 

S z: t· r , • I:' . Sr, .. c- l ~ 
f r o 1 U ti Z D 1:1 

f I 00! 

~Pi:-~;r.~ ot S1JU~fle~· (•fflce witt1 th. St»je,~v. j1. 

: :· , .- _, : ' .: t: t•:: • E 't.o ~ ~ : tu r .j i s c u ~ n no tt1 t- Me- m =' ~ r1 ·: ,~ 111 

0:: ~ t r: I? !1 I?" : H1 \l cf j •Jrr 0:- c' , ,: l SC USS 1 Cr: a [1 .. i, t T •H f r1 er 
s t e ~ !' ! rr : '· e- ;, .) ! e: r , ~ : , a r i '1 n of 1 e en n 9 o , J ·~ • "' l · • 

tt e- e r rn g a t u I'.~ F •) f f 1 a : I'! r • 5 at. r y • u fl Of' , t1 r • Be .j e w y 

ani:l Dr. S::.ie-11 S1..1cre1H·c, hcf. Dr. De~eivier· Ut~:D1! 



• 
June 11/12: 

June l:i: 

June 14: 

June 15: 

J1rne lb: 
June 17: 
J•ine 13: 
Jt;ne 1 Ci: 

June 20: 

• 
. -

- ll -

Elaboration of 
Dorn1ent ·cane 
Phase u· 

rerorts and drafting of project 
Sugar Training and Develop1ent ~entre, 

Heeling at Sucreries' Office with Hr. 
Shweil and expert for discussing 
.-roposa! 

Be dewy 
Project 

.;ind Dr. 
Document 

Heetjng at UNDP Office: Hr. Sabry, Sucrerie~ and 
UNlD•) ex;.u t 
Reportin; and discussions of reports with 1r. Sabry 
UNDP 
di ttc 
ditto 
Fligrit to Vienna 
Debriefing at UNIDO: Hr. Kresi1ir Sep]r, Head, 
Agro-based industries Er~nch 
Travel to Braunschweig 

.. 




