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Lassle Ligethy, an expert appointed bty the United Fatiane Indwirial
Developaent Organisation, undertock his essignment at Demssows, Jyriam
Ared Repudlio, on 16 Peblruary 1972. He discuseed the min prodbless of
the Syrian cable industry with Syrisn specisliets, bch of the Unim of
Ingineering and Chemiocal Industries (INICHEN) and of the Jereda Campany,
Demasocus, the only oadle faotory in the Syrian Ared Repubdlioe.

In the coxrwe of his assignmest he had disoussions with the foll aring
Syrian experies

Nohamed Kl Diock, Guoersl Director of UNICHEM

Ryser 8idaii, Techniocal Directar of UNICHIEN

Joussef Feguk, Genersl Director of the Basreda Company

Bouafak Bayrouty, Directiar of the Dareda Company

Toyeeir Jacbouse, Technical Directar of the Bareda Cowpeny

Maen Nustafa, Advieesr of the lareda Company.

L Zhe Darede Comey

™he Jereda Conpany, Damasous, is the enly cabdle fastey ia the Byviam
Ared Rapudlic. It belongs to WIKIN as & partly privete, and partly
satiealined, enteryrive.

™e Jarede Company i¢ & small factary compeieing 170 eplaress. It
ro00ives @ third of 1% mergy rply frem & netvers and twe thirde fres
1% am pretors. The wter required for the wee of the fastary L0
ouwppliod Yy the ocmpany 's om pusp; ériaking water is delivered YWy tanbe.
e Mtlet mter is poured et withowt being purified.

e mia sreduste of the faciary are the fellaviag

:-‘.;n- and vizes vith plastic and redber insulatiaa wp
.

srial telephene sadles (Plastic insulated) W to 14 oaves
wlitery ‘clephene vires.

All prefusts are oanstrusted aearding te the VIR (Vereia Dewtosher
Rekivstosinilne - Germmn Kootrstesinicn)l Sestiotly) spesifisetians.




The stock of michino tools includest
drawing rionines {cCortinovic)
pot-ainealing
A bwicuing macnine (F. Dick)
a stranding tu.aue (De Argeli)
eviruders £~ bota rubber end PVC (polyvinyl chlcrido)(hnh!)
& con:inow: vaicaaising lin. (Losler 16 atll)
mainierarc: workshop with $~0l machines
wiro-dwering 1ie polishing workshop (well adjusted)

wardwailian Lraiding mecnines,

The machines «re about 15 years old, and technical conditims are
rather pocr; 2s “lerc :ra thres shifts, there is not ex.ough time fmr
maintenance. 1he stxk of mwohine tools is not suitable for the production
of all types of cubler =nd wires,

The corsundstion of raw materials is the followings
8CO ton3 F copper
400 tonr of TVC
25 tome of ¢ymihetis rubbme
795 tonz of 2tocl tane.
The steff it skilied but should have additional treining atroed. The

machines are old. Therc is & lac’: of space in workshope and of trenaport
facilities, ’

1. Raw materialo

An inveutization cheuld be carried cut oonocerning the handling of rem
materials ir the Brreda Camany; and recoamendations should be made with
regard to rtcrnge and qulity oontrol ¢f min raw materials suoh as oconduotar
material (copper) sad insulating materials, PVC, PE(polyethylens) aad rubber.

(a) The crdering of raw materials
Condctcr maverial is ardred in hot rolled rod fam of 3¢ (electro-
1ised eopper) qualily, fioun Johneon and Nepk, (Manchester) and Rayal Eufield
(Londen). The oxpir Teocrecrids that there should be no ohange iz delivery
fires. The axpert s an offer concerning FRC (fire refined oopper) quality
and obeerved tra: FC is sufficient for the cable industry.

PYC is puronarel froon & firm in Lobanon, The offers oontain speoifio-
atices of meteriels, bu%t taay do not state vhether data are minimal values,




or for infarmation only. The expert recommends that a qualified Syrian
engineer be sent to delivery firms at least twioe a year to supervise
the measuring ¢f the guaranteed values in the labaratory of delivery firms.

PE is Jought hy oaroful teader evaluation, such s GFD 2408 produot
of Unicn Carbtyds, Tho expert recomsends that ths material be ardered.

Rubbers and additivos ara purchased from Baysr (Bayprens C 210) and
from firma such an thosa given in the Bayer ostalogues. The expert re-
ocoarends that this ~=thod should not be changed.

(v)

<
q

&
L oTage

Conluctor mniccials are laid in the yard; they are rolled domn
from vehiclrs, Th) exmert recomr:néa that there shculd be a ocovered
starage place r3 coon ag pee.aitle and that steps be taken to avoid having

vehioles roll on “lie compes oolls, A 1ift should be used,

|

:VC ard I £-¢ stared in small but high (up to 5 matres) storages.
Thero is a danrcr o sollapning and because of tho hoavy weight the bags
belor oan bure: ord in rummertime the granulatcrs (pellets) ocan stick to-
geothor. It uon also hoppen that the lowas bage aro stared for a longer
t4me while only tho upper omes are taken, The expert recommends a new
Yuilding with ouff’al~nt rpaco for plastios storage.

The quan-itic. of 1ubbers end additives stored are suffiodent,

(o) Qality coniro’ ¢f raw me‘exials
I'o instrumen: tcots ars oarried cut - raw materials. The expert
roccamends tl .t son> imrortant properties of rav mterials bde tested e
stated belcs, anld o atatioiloe) evalua“ion be made four times & year.

(1) Ceriratar, Ths following perameters, which are given ia date
sheets ommoerning Dingarisn cadble wires (No.21.1.1), should be checkeds
gesoetrioal sise
mticats tengile stremgth
oloz-ation at LreeX
elootric scaductivity (or rosistivity)
bending test,

(13) % ccrpomd, The PVC oompound is delivered in sealed poly-

othylens dags; the celivery is to be supervised; no damage d’ bags should de
alloved, Sarple shreto of the delivered mterial should be requested frem

ey . Al g ek




the firm that sells it. On that sheet the following is to be measureds
tonsile strength
elongation ~t bPreak
dielectric ioss fuc'or
volume resistivity
cold trerd lest
cold flex test
after ageing repeatedly:
tengile strength

elongation. at brek,

(ii1) PE compourd. The FE compound has the same recuirements as
the PVC compourd except for the additional melt-floweindex requirement,

(iv) Rubbers. Samples must be made both of amoked sheets (a
type of natural rubber) and Bayrene C 21C according to the requirements
of production; the following ure to be mensured before and after ageings

‘ tensile strength
elorgation at break

volume resistivity,

In summary, the cable faotory is not able to control the quality of
raw materials and it does not send quality-control engineers to delivery
firme., The main raw materials are of good quality; for commerocial reasons
the sources of materials cannot be changed. The expert recommends that
the quality control of raw muterials be introduced as soon as possible,

2. Recommendations for quality control during the proosssing of products

Quality oontrol during the processing of products is recommended to
ensure certified properties of cables and wires.

The situation in the Barada Company requires a more rigorous quality
oontrol. The stock of machine tools of the factary is not suitable for
the production of all kinds of cables and wires. The annealing equipmant
is unable to produce copper wire without an axide layer; the annealing
grade of wires ig unkmown, Tho stranding machine is in a rather poor
oondition; there are no suitable stranding cr twisting machines far in-
sulated wires. As the same machines twist insulated wires with a orcse-
sectional area of 0,5 mm? and those with an area of 70 me?, there are




breaks in the wires in insulated cares,

The problems can be solved by the reconstruction of the cable
factory. The expert's recommendations are given in the following pare-
graphs (see also annex III).

(a) Conductor
The following parameters are to be checked:
goometrical sise
tensile strength
slongation at btreak

eleotric conductivity after each of the follosing techno-
logical steps:

wire drawving

annealing

stranding

covering

oore laying up or twisting up.

A specific date should e set to control each technological step
and to check the change in the quality of conductor material caused by
prooessing. This is important since in the insulated farm there is no
possidbility of inoreasing the conduotivity of the camduotor by annesling.
Geomstrical sise, tensile strength and elongation at break are to be
seasured only after the statistical data have beem obtained and after
annealing.

(b) Insulating prooess

The expert recommends that the spark-test equipment be adopted
in overy extrusion line. This cannot be done now becauss of lack of
space. BEvery worker would vontrol his produotion and would be able to
intervens and correct the parameters suoh as: suitability of temperature
of extruder, dirt (he could stop and clean the machine etc). 8o long as
this is not poseidble, the only available spark-test oquipment should be
used at the end of the production line, at least to oomtrol the produot
before delivery,

(o) Lawing up or twistisg of oores
The water immeswion voltage test is $0 be carried out after
oabling. The veltage withetand test is t0 bde performed on overy produot
also recommended is & test for the omtimuity of oonduotor. After the
‘echnical resonsturction of the factory these tests cen be givem up.

.




b

(d) Jacket ing process
This process is also to be followed by a voltage withstand test
carried out as recommended by VDE., The problems onused by tochnologioal
factors cannot be solved with contol tests in the processing line. Bome
of the defects can be avoided with recommended mensures, which will be
stated lnter.

3. Supervision of the transport of the product
The products of the cable factory should be packed according to the
requirements., The mark ip required on ihe produots: the products arrive

into the storage either in coilm, carefully tied, or irn drums, upon re-
quest,

The expert recommends a larger storage building for the oable
factory.

4. Evalurtion of the technical lavel of the labaoratory

The cable factory has begun to install its laboratory accarding to -
plan of its own. The following main equipment has been bought: Negohm-
meter (Radiometer), Wheatstone bridge, tengile machine for bigger sise
of wire etc.

The existirg working area can meet the requirements for some two
Yyears at the present level,

Well sizilled and experienced staff are not avaiiable, The expert
recommends that a team, comsisting of workers, technicians and engineers,
be sent to a developed country to practise the testing of materials and
products, to get acquainted with testing methods ard equipment and to
analyse tested datn statistically, in order to be able to point out the
causes of faults of products. This team would then be able to train the
other members of the staff to oarry out testing proocedures with the
existing equipment.

(2) Equipment

The following equipment is recommended?

(1) PFor oonductar:
tensile strength machine for wire of 0.1 to 1 m/m;
Thompeon bridge for conductivity measurements;

bending facilities for fatigue test.




(11) Par insulating mterials;

dielectric 1oms factar bridge
range and with varying voltage

oold-bend iegst melsuring oquipment
0old-flor tost MeAsuring equi pment
melt tlow ind-x test
ultrathermostat for water bath
slectric Strength tegt

masuring ring electrode,

with varying frequency
range

All the above mentioned equipment was selected irn
Felten wnd Quilleaume and M, Frank, both firmg

of Germany, The equi pments

catalogues of
in the Federal Republic
make accurate testa, and are easy to handle,

5 Outline proposal for the organigation and activity of a technical
GDMQM to Le oreated in the cable fact ory
The personnel, i.e,
this department,

engineers and teohnicians, must be ensured for

Severa) study works abrond should be organized so that these experts
could gain xpearisnce.

(a) 1 of technioal de
This department
director.

(v) !tiﬂg field

(1) L4 of ¢

have the task of collecting publ
suoh asg

ment (see annex I)

would be responsible direotly to the technical

cal documentatiaon. This section woula
ished technioal and soientifio literature,

techniocal journals
books

standards

Jrospect materials for cable-making maochinery and products
of cable indusiries abroad,

A Uit of recommnded techuioal Journals is given in annex IV,
(11)
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make proposals to extend the production scnle; roquest investment (mnponr 1
machines and buildings), raw materinls and transport fncilities; take 1
part in internationzl frirs to be nble to follow the develorments and |
markets of foreign countries* supe.vise the technical level of mnchines |
in the factory and propose to renew ar change them; make drnfts for {
standards on raw materinls and products of the factory (quality and

testing requirements),

(iii) Investment planning. Tris ssctior ehould study the

technical liternture and prospect materials of foreign cnble~making
machinery groups; collect the requirements for purchasing new machines
(by development section and production section) make a technical and
financial provisional plan tc be able to invite a tenderi after evalu-
ation of tenders mrke conditions (some Syrian workers have to be skilled
abroad for the purchased machine); ond control the investment (both
technically and financially).

(iv) Certifying laboratory. This section should supervise the
quality of raw materials and recommend the purchagse of the moet adequate

materials; give permission to use the controlled materinl; when the
material is not suitable for quality reasons, make reclamation; using

its equipment carry out performance tests requested by production sections
on semi-fabricated products; certify the products of the factoxry oarrying

out test procedures given ir standards; make analysis (statistical evaluatiom)
of the foruation of refuses and give axact datn as tu who or what caused it,

(v) International co-operation. The cable industry involves

the following questions:
metailurgioal
mechanical
chemical
plastio-processing
electric design.

The international oo-cperation is very important in the cable industry.
Some of the problems can be solved economically only by intermational co-
operation. This group has the task to organize international technicsl/
eoonomio/oommercial long-term co-operation between the cable factory in
the Syrian Arad Republic and the cable industries of other cocuntries. 4
co-operation plan inoludess




emohange of experience
exochange of techrieal documentation upon request
mtual study tour te train the axperts

specialised reseape. werk by one partner wwi the szchange
of the results.

6, ] the 1

™e Syrian Government has begun the slectrificatier an a large scals
and the predadle demand of eleotric cadles and wiree will be high, which
means that a well doveloped catle industry will be needed.

™ Darada Company has ro quality cantrol and no suitable stk of
sachine tcols for the production on u larger scale, Therefare, either
the Darada oampany should be rerometructed or 1 rew factory should be
buils,

In oither case the SXPeT! recammands the follewings

{(a) Celleot & team of fereign technionl advisers wd 8 rian experte
te carry eut a carefu] po-investigution (marketing, eeonomioal
Plasniag etc.) %0 v adle to make invitation for temder;

(V) Orgunise stuty sowre 1o cadle factories of tendering ceuntries
Yofare tenders coms ing

(o) Praluate the tendere, make Apcisions

(€) Becemstruet the misting fastory e wuild & new emejunder the
swpervision of the tean;

(o) Train advend gines~v, teshnioians, verbers (mackine operatere);

(f) vk 8 1eaet @me memtd 1n the presence of fareign tochmicians
of Slivery firm after the in-estigatian,

Saelwie

unadwntnuumwmowu-dm“
cqqmutmuhha all, ‘l\-nd\nﬁ-d-‘nmdw
uﬂud“u&nmﬂnﬁlow.

b“mtcﬂo-&nwtmﬂc
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(a) Annealing under steam ar the use of oomtinous annealing
machines;
(v) "tilization (or selling) of piokling acid;

(c) Heasurement for extending the servioe life of lubtricating
smulsions of irawing mchines;

(d) Extersior of servioce life of drwing dies by use of armoured
diamond dies far small size wires;

(e) Clearing of extrusion machine etc.;

‘f) Introduction of quality control of raw materiale and pro-

ducts, .

I1I, Cable cons 1 n publio

The Barada Company is the only cabtle factory in the Syrian Ared
Republio, As the factory cannot supply all the country's needs, ocabdles
and vires have to be imported, The Syrian Arab Republic importss

medium-voltage power cables

overhead cables for electric transmission lines

installation wires

control cables

telephone wires and cadles

sagnet vwires

other special cables and wires.

PRI e

£

Decause of its rapid industrial develcpment, the Syrian Arad Republio
vill need a well arganised cadle industry in the near future. s a result
of electrification and automation, products of the ocable industry will be
needed. Eleotrical energy yroduced at the Bufrat dam will need s distri-
| tion netwerk. Chewiocal, food and some other industries oonsume & oo~
sidersdle amount of electrio power. Products of the oadle industry will
be nesded by the telephane network, Cubles and wires are also used for
militery purpases.
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It should de noted that the products of the cable industry are sold
at especially high prices all over the warld, at a 35 to 45 per oent pro-
fit. Tis profit would remain in the Syrian Arab Republio.

111, Room investment for a new oable rwtﬂ

If the Syrian Government deoided to eatadblish a new cable factary,
1% would be desirabdle to have an investment Plan, for both finanoial amd
technol ogioal reasons,

A technol ogiocal Plan should firgt be made, taking into considerati on
the required soale and ocapacity of production. A teohnioal adviser, who
should be a senjor sagineer in the cable-making industry (see annex I1),
should plan the produotion line in such a way a8 to use the same machines
for several PUrpases so that investament costs could be reduced,

In oo-operation with the techniocal adviser a tender should then be
sent 0 several ispartant enterprised in developed countries. Both
finanoial and Sechnical aspects should be taken into aocoount when evaluating

After the tenders have been evaluated and a tender ohosen, an order
should b placed, A¢ this stage it s isportant to specify the require-
meate, suoh o Suarentess of oapacity, length of servios, degree of safety,
details o installation, skill (in the Syrian Ared Repudlic and abroad),

8paoity of the stafr for quality control of products taking into consides-
ation that o €ood developed oivi] engineering is availadle in the Syrian

Wmmdlmmthdmlmtdmm1ﬁoablommw
mmcmtoﬂmm advisere to the Syrian Ared Repubdlic to
tnuth-lmofthooauo industry,
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Ame 11
Job deeorinti s
Peat ti%1e¢ Consulting enginesr, empert in electrioc vire and
oabdle making,
Daretions One to two yease,
ety otations Damasovus .

Purpene of prejests To extend the production, capacity and produotivity
of the Syrian oabdle industry. The empert will be
regpasible to the lnion of Enginesring and Chemical
Indugtries (NIONIM) to whioh he will render his
techniocal servioces for the advancessnt of the Syrian

oable industry. Ne will be empected tot

() Omswy out o preliminary investigution to get
soquainted with all the oircumstances, require-
snts and plars pertaining to the new installatien,
80 that he could centribute with his sdvioe and
recemmndations

(v) Pollew his preliminary techmelagioal investigatiens
aleng the lines of the required prodwstion scale
of the ocabdle industry and with his wperience
"ppert the cwsrying aut of a tender invitation
vith @timlised oomditians;

(o) ke part in svaluation of tenders submitted to
WIME fer s cable-mking plant. A caparisen
oheuld bo made ty moans of a tharowgh analywis of

9 ‘endare bearing in mind the agreed prodwot and
tpet spesificatims. lcoal manpenr oonditi gne
ol o0 &

(&) Dmivete the vendere wd rete them fer their
aoupiehiitity ia relatien %o toshnical suitadility,
fummeial viekility, purestes, Glivery end in-
selkistion conlitiaas, extemt of ceplemntery
MViel, walning fusilities and o0 o)
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(e) Suppart the Syriam oable industry with his o8-
perience to control the installation of investment,

to set it up, to train manpower and to introduce
the quality oantrol of raw muterials and producte)

(f) Sum up the recommended development ocnceptien of
the Syrian cable indusiry for the naxt five years.

Senior engineer with extensive sxperience in sleotrie
wire and cable making (chiefly with plastio insulatien).

“li.ku
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Annez I11
m« x;-t of recamhended ol peent

The fellaring mterial-testing oquipment ie recoxmended fer the
TRlity-omirol departaent of the 3 rnda Companys

(a) Thempoen dridge (product of Pelten uni Ouilleaums, Pederal
Repudlic of Germany, measuring the resistivity of capper wires
frem 0.1 10 10 s with resistance etalor and nermal element);
$ 1,500

(t) Dielectrio lase factar tridge (product 5 Pelten und Ouillesums,
Poderal Ropublic of Oervany, msasuring iielestric l1ese and re-
lative disleotrio cemstant of insulating materials on maximum
300 ¥ and 1 magacycle; equipped with guard e.ectrode system and sta-
dilised pewer supply); § 1,500;

(o) Negn chm meter (rediometer, preduot of Denmark, equipped with
guard electrede systee); § 1,000;

(4) Tesile stremgth mohine (fer insulating materials and plastios,
mavering from O to 250 kp,, product of the Gerwan Demcorstic

Depeblic or of Rungary); § 1,500;

(o) Mol flow index equipment far polyethylene (preduct of Preak and
S, Taited Kingdem of G eat Dritain and Nurthern Irelasd);
$ 2,000

(f) Celé-dend and oceld-flem test measwring equipsent fer plastice
(sredust of Preank and S, Drited Xingden of Great Dritain and
Berthern Ireland); $ 200;

(g) Dending mehine for fatigue test (profuct of the Germas Demesretie
Mpudiie @ of Buagaey); § 100,

Merensters and other t00ls would alse Yo nesded.

™he abeve prices are gypraxisste. Inguires sheuld e made fer omaot
prienn,
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Annex IV
List of Fecompended jounale

Sadotq fie}d

"Draht™ Prost und Neiner-Vesrlag
8630 Coturg
POB 691
Pederal Republic of Ceramty

"Draht-lelt™ Vogel-Yerlag
87 Wirsbturg
Postfach 800
Pederal Republic of Gerwasy

"etall® Netnll-Verlag OmbH
1 Berlin 3)
Rubertusalles 18
Pederal Repudlioc of Cermany

"The ¥ire Industry” Wire Industry Publioations
157 Station Road East

Qrted /Suwrrey

United Xingdom of Gwreat Britain
and Northern Ireland

Wire and Wive Preduots” Wire and Wire Produots
320 Campus Drive
Somarset /N.J. 08873
‘United States of Amewice

Tunstetoffo” Carl NHarwer Verlag




"Plastverarbeiter”

*Ihoulati en®

"Rektrotoshnische Zeit-
sohrift A und »»

"Il Selvtouheife®

Ingentowr/

"Niten wad Guilleaums,

Zechner und Hithig Verlag OGmbH
6720 Spaser/Rhein

Daimler 8tr. 9

PCB 8

Pederal Repudblic of Germany

Lalkte Pudblishing Corparation
K Paso /Texms

OB 21011

i ted States of America

VIB-Verlag Ombl

1 Derlin 12

Bismariwtrases 3}

Podaral Repudlic of Gerumny

VDi~-Veriag Ol

4 Nipselieef )

B 11)9

Pedaral Mapublic of Geremny

Pelten und (uillesuss Ourlowerhs 48
Yarbe-dbtelil\ng

S XN 8

B SO

Ndesal Mpdiis of Sovemy









