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INDUSTRILL TESTING, RESELRCH /ND DEVELOPMENT CENTER
MEZZE, DiMLiSCUS

SYRIALN LRAB REPUBLIC

Finzl Reort

of

Enrico Petrozazi

Exrert in Testing ~nd Calibrotion of
Electrical Equipnent and Suprlies

DP/SYR/72/006/11-06/B/%31.3.4

This resort hns not been cleared with the Unito?l
Hatirng Industrizl Developnent Organizotion
(UNIDO). Thercfnre, the views prescntecd herc

nre these nf the Expert, until theyarc cleared
by UNIDO,
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SUMM/RY

This re,th deals with the activities of the expert in
Testing ond Calibroaticn of Electricnl Equirznent and
Supplies, Enrico Pctrozz1.

It covers the perind of his rssignuent t. the Industrial
Testing, Research and Develnyient Centre (IT?DC) Project
fron 22 Febru-ry until 24 Mﬁv 1978,

Brief Resune

~ The contnects with incdustrics and inpert authoritics
are sc-rccey the adoption of IEC s*ec1fi0ﬂti'ns weuld
creatly incrense the Centrc's usefulncss (2.1).

-~ The =~ctirn =f the provirus expert was followed, and
the first ;hase counleted. (2.3)

~ Eguirnent from the coble and noter factorics wns
xoanined, faults found, renecdies indicated. This
initintive cnuld have reunrkoble econenicnl boaring,
sut the rractical results pear - by now -- sunll.
L vessible petiun is ~utlined (3.3 to 3.3.5)

- 4L rp;dlr lohoratory was started by requisitirning
its bnsic equiruent (3.4)

- L training course wns given to the counterpnrts,
anl sone orientati- n for future courscs is suplied,
Educaticnal cquipment for the Training Unit was put
under requisifi-n (3.5).

- Sone detail activities were brecught cutyrnong whicl
2 note on "Maintennance and Rereoir" to be rresented
~t n Baghdad Sympesiun. (3.7)

- PFnecilities hove been comniissioned for

- Testing laboratory
- Elucational Unit
- Rcpair Laboratory

for total 27,000 to 30,000 US$ (3.8)
- Only two rcconmnendotions nre onffered
~ that the rclevant outhirities adept the IEC srceifi--
c~tionns

~ that prioncunt inportance be given to personncl
training (4.1 and 4.2)

- A reccnnended 1list ~»f IEC sccifications, suitable for
Syria (cr anr other uevclowlpg country of comparable
level) has been prerarcd, ~nd was integrally ﬂccoptod
by the Standerdization Committee (5.1 to 3.,1.% and
innex 2)




INTRODUCTION

The contacts between the Electrical Subsection of the
Centre and the Electrical Industries are scarce. This
is mainly due to the fact that the main electrical in--
dustries are three (cables, motors and freezers) plus
some minor ones.

lMore numerous and interesting contacts should be deve--
loped with the Import Authorities, since:

a« The majority of electrical materials are imported,
and

be The quality of imported materials is very variable,
ranging from the very good down to the non-acceptable,

Now, experience shows that Testing Centres can be fully
utilized only where a legal instrument induces the In--
port Agencies to send the relevant samples te the Centre,
the Centre tests them according to international regu--
lations, and finelly thc Import Authoritics utilize the
Centre's riports in their financial-commercial decisionse.

The kcey to such legal instrument lies in the adoption,
by the rclevant cuthoritics, of the IEC (Intcrnationel
Elcctrical Committee) specifications and rcgulations.
"Adoption" would imply:

-~ A study to dctermine if IEC specifications arc suit-
able for the true needs and situation of the Country
(study already completed).

- A dceision about the language, i.c. whether to aceent
IEC standnards in the original French-English, or to
procecd to their translation in Arczbic.

-~  An administrative mechanism by which all iumportant
batches of locally made or importcd materials arc
saupled, the samples arc sent to the Centre, the Cen--
tre tests thenm and formulates the reports, thesc rc--
ports arc utilized by the Authorities. All this
should assume the aspects of a routine procedurc.

Feasibility

In the rcality, not many developning countries have
brought inte being an organization similar to the ono
outlincd cbove.

- This is mainly duc to the fact that Testing Centrcs
have cften assumed a prevailently "scienfific" aspect,
which mnkes them scarccly suitable for routine purposes;
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~ However, Syrie offers a favourable exccption to
such a situation because the Centre's instrumen-
tation - in its large amajority - is suitable for
uscful industrizl work. In addition, thc Syrian
Centre has set-up as a first thing o rich and well
orgnnized collection and library of specificaztions,
standard rules, etc., both national znd interna-
tional, which kecps the Centre's activities con--
stantly oriented towards internationally accepted
regulations ~and rcconmncndations.

In ~ddition, the study (sce above) to deteranine the
adhercnce of IEC specifications to Syrian necds has
becen brought out by the UNIDO expert on nission ~nd
counterparts (sece para 3.1 bﬂlogg nnd the IEC spcci-
fications have been found suicable for the country.

The equipment to perform the clectricnl tests 1s par--

iclly present ond its completion has becen already or-
dercd. The personncl hes been treined and is now able
to carry out the nost inportant clectrical tustse.

Thercfore, the proposal to adopt IEC specifications is
icnsible with the existing umenns and thos. foreseen
for the immediate future.

The only acticn required of the Authcritics is the
cdoption of IEC standnrds and the decision sbout theilr
languoze, plus the consistent administrntive mnachinery.

The sceond point stressed in this Report is Personncl
Training, under the various forms of courscs to be held
loc)llv and fellowships abroad (Point 3.5 ~nd Recntmend.
4.2

The expert hos kept Mr. M. Ipacs Finnl Report as a guide,
~nd nany of Iprces's recommendrntions have been followed.
With this, the present expert would consider the first
vhasc of the Project ns completed.

MATN ACTIVITIES AND FINDINGS

In compliance with the expert's Jjob description:

Preparing industrial standards

The expert and his counterparts have spent threc weeks

of intensive work in scleeting a list of IEC~Cennelcc
specificntions suitable for local conditions ir the 1978..88
decade, and subdividing the items according to two

priority criteria. This list was submitted to the Con-
sultive Electrical Comumittee who 1ntcgrally accepted it,
only suggesting that the two priority criteria be sub-
divided into four, Apart from this, both the Centre and
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the consulting comniittee recognized that IEC specifi-
cations are suitable for adoption in Syria, in princi-
ple. Since then, the acticn on industrial standards
has developed inte twe branches:

3.1.1 he local Consulting Comnittec, after having ap-
pointed several sub-comnittecs, will decidc
whcether to adopt IEC regulations in the original
or in the Arabic tronslation. Ccentacts are
tcing tden with other Arab Countrics to coordi-
note action.

%2.1.2 Th. expert and counterparts have utilized the
IEC publications to selcct which tests are both
urgent 2nd feasible, and on which materials.
Hoving performed this selection, threc activitics
followd:

~ The perscnnel was trainced to carry out those
internation~l tests which were both urgent
~nd feasible with the existing equipnent;

—~ Requisition forms for complementrry instruncn-
totion have been issued, ench instrunent being
Justificed by the rclevant IEC specificntions.

- A list of the tests that the Electrical Sub-
section is able t- perforn right now - and
their pricc list - were prepnred for distribu-
tion among Industries and Authorities who nay
be interested in having some materials toested.
List and prices arc presently ot the Ministry
of Industry for approval.

3.1.3 ™Mhug the Electricel Subscetion has done Lts own
part of work and is waiting for the official adop-
tion cf IEC specifications and of an administrative
nachinery to have the samples brought to thce Contre
for testing, as a rcutine procedure.

Introduce Modern Methods in Testing and Calibration,
Prenare Technical Documentation

IEC-Cennelec publications ninutely dictate the test pro-
cedures ond therefore the methads to follow ond the equip-
nent to utilize; they nust be considercd "nodera", since
they cre kent up to date at the origin. The technical
docunentation prepared is the selected list of IEC pub-
lications »f para. 3.1 above, attachment No. 2.

Testing Appropriate Elcctric Equipnent

Contacts hnve been developed with three industries:
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Cable factory. Sone 30 tins defective "qund"
cablc werc lying in the Jjunk-ynrd, while addi-
tional defcective cablc was being produced. Coble

ctinles have been carefully scctioned and nicro-
netrically inspcected, ond the fault was locclized
in the defective sperntion of the P.E. extruding
nachire, or its ccoling bath. The finding was
ccununicated to the Coble Factory, who acknow-
ledged.

When the fault in the extruding machine is ro-
pnircd, the ITRC intcrvention will have deter-
nincd quite a substantial saving, given the high
cost of this cable.

Motor Foctory. A sumnnry narket inspection
showed thaol hundreds of lceally nade notosrs burn
out preceociously. Souc charred motors have been
inspected and the foault cosily found: tre
"condenser-cut-off-collar” resulted mnde of low
grade plastic, which warps or bleocks on the shaft
at n~nrm slight temperaturc inercnsc. This cruscs
the condenser to burn-cut, and the "90°" ceil
burns in turn. The factory wos advised tc adont
2 better wlnastic naterial for the nslded collars,
and acknowledged.

Here again, the Centre's nction would involve
inportant savings, if followed.

Refrigerntor Factory., Mr. M. Ipacs had carricd

out ~n exhoustive test in 1976, reccrmending also

a set of testing ~pparatus t be purchased by the
foctory to coarry out routine tests. Since the fae-
tory asked oncc more for such a list, we took ad-
vantage of this feor recommending 2 new list of
apparatus, in accordnonce with IEC specificntions.

Minnr Production and Imported Materials. The
Centrc purchased on the market sotue 1tens such as
¢lectric hecters, clectric ranges, plugs, outlets
~nd cords. Thc tests were ueant 2s n practical
troining for the personncl, since sauplces randonly
rurchased -n the narket have neither statistical
nor legal consistency. ©Statistically corrcet
amoIling rules (also clearly illustrated in the
IEC docuncnts) must be n2pplicd, t» give this action
the required validity.

Econonical bearing, practical results

Both interventions of ITRDC in fact of cables and
aotors have a considerable econrmical bearing, duc
to the high price of "qund" cable and the incon-
venience of burnt-cut notors and their replrecment.
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It is, however, the expert's opinion that such
initictives of the Centre - as well as thosc

taken in the past - 2re insufficient by thenselves
tc create routine (or at least frequent) ties be-
twecen the Elcctrical Subsection and Industries.

Once uore, the adopticn of IEC Strndards - which
inplies the cexistence ~f a Quality Ccntrel Scrvice -
appears thc specific way to nut the Centre snd its
Quality Ccontrel Electrical Loboreotory, ot the ser-
vice of Incdustrics nnd Inport Agencics,

Repair Loboratery

With the nrescnt work-load nand existing cquipnent, the
frult statistics is (for 21l electric and electronic
cquirnent sresert in the varicus labeoratories and scr-
vices cf the Centre).

1-2 foults o year te be repaired in the existing Workshop;
- 2-3 faults o yeor to be repaired in the future Laboratory;
- 1-2 faults =~ year requiring re-shizuent to the supplier.

With the Elcctrical Subsectisn =t full work-load, =2nd
the trnining coursce on, the fault stntistics will prssib-
ly incrcasc to:

- 3-4 faults ~» yeor for the Workshep

- 6-9 " n noon n Toborat Ty
- 2-3 " moo"w " poquiring re-shipnent.

Such figures, in thensclves, w-uld scrnrcely justify the
creation of -~ Repair Loboratory. The considcrations
which unke 2 Repair Laberatory uandatory are that: "by
repairing onc lcarns to design", and that the”Rescorch
and Developucut" activitics of the Centre will certainly
invelve - in 2 not far futurc -~ sone eclectric and clec-
tronic design.

It night be suggestcd that the Repair Lab and the
Training-Educaticnal Unit work strictly together since
the twe ccetivities integrnte each nther in view of the
snrie gonl: to prepare personnel for future qunlified
wirk. PFrou this point of view, the Roenanir expert should
work in striet croperntion with on educntional expert,
nble tc supply, ~leng with the technicol notions, the
logics t: be fellowed in designing nny new industrial
devizce.

The prcsent cxpert has issued the requisition forms for
souie basic repair laboratory equipnent, t-°ls and cou-
nonents, t« be furtherly expandcd by the second phase
expert, nccording to his views.



3«5 Training Syllabi

& 35-hours practical course was held to train pcrson-
nel on the existing testing cquipnent. Its syllabus:

- Rehceors:l of basic electricity notions;
. - Descriztion ~f typical IEC tests;

- How to prepare sauples and carry-cut tests;

- Limitnatiroms in the test cquipnent perfornance,
dangers to personnel and testing equipnent intoeg-
rity;

- A few notions of electronics were alsc given, to
illustrzte the omeratisn of somne basic cenpenents
reeurring in neost elecironic apparotus (c.g. ope-
raticnal aaplifier, integrator-diffcrenti~ter and
the like). Sce Lnnex 3.

Aftcr the course the counterparts proved tc be able
to utilize the existing equipnient correctly. The
ccurse pernitted alsn to clarify thoat futurce syllabi
should start from arithnetics (powers of 10, roots,
cte.), uaths (cxp and log, decibels, scme elenentary
differentials ~nd integrals, ctc.), then proceeding
to Ohn's applicatisns (rultiload resistive line, dis-
turbnnce ~f the wneasuring apparatus on the circuit
under tcst, etc.). Sone notinns on electrons and
hcles would be necessary to reach understanding of
PNP oné NPN scniceonductors. After this preparaztory
phasc¢ the syllcbus could follow the usual schene of
an instrumentation course.

The crurse should be of the "dedicated" type, i.e. not
of a genceral nature but carefully progranned so as to
adhere tc the particular conditinns; since the per-
sonnal is eager to work on equipnient, this positive
attitude could be valnrized, and nriented towards
future design and developnent nctivities.

2.0 Calibration, its truec osnects

On this subject the expert would like to express an opi-
nion ~f o personal ond general naturec.

It is noted thet in nany emergent countries ingent suas
have bcen allocnted to purchase excentionally precise
calibration instrunents such as prinary frequency stan-
dnrds, nicresccond clocks, extrencly scnsitive pressure
neters, quartz rosonance thernoncters and the like. It
is also noted that such preciocus instrumentation has no
ncecasion whatever of being utilized. Aveiding any cri-
ticag, the oxpert wculd suggest that the "key-word"
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Calibration be re-dinensicned to its truce valuc:

- Industrisl activitics usually neced anly uodest

~nccuracies (0.2 to 1%) which now-o-days or. as-
sured by cny ccnnereinl instrunent;

-~ re-calibrotion aftcer repoir is routinely poerforned
by the rcpeir perscnnel itself;

- Calibration ond netrology cxperts could usefully
orientnte their action to gquality control and ac-
ceptance tests according to internationo. reguln-
tions, which is really needed.

The present consideraticons arc offered to justify why

the expert has found no instrunment te colibrate during
his nission.

%e/7 Detroil octions

3.7.1 Following o suggestion of SIDFA, o note on "Main-
tenance and depoir, Last Decnde's Expericnce wnas
prepared for use ot the Centre and to be presented
2t the Brghdnd Electrical Industrics Symp-siun,
Moy 1978 (prostonncd). Its conclusions:

"The cxpericnece gnthered during the highly signi-
"ficant 1last decnde caused perhans a shift in the
"bari centrc of the subjeet: in 1970 everybody's
"atteRtion concentroted cn nnintencnce crganizaticn
"and facilities, while the »resent nnte noints out
"the grect inport-once of o constant, patient, con-
"setent (anl cften courageous) oction by the nnin-
"tenanec ond repcir supervisor n~nd his tien.

"indecd, naintenance and repair assuues the aspect
"of a personcl confrontation, or challenge, betwecen
"~ snall group of nen against an adversary called
"failurce. In such 2 challenge the intrinsic hunan
"qualities of the maintenance people acquire para-
"mount iuportance.

"Whilc the nost frequent key-words in the 1970
"Duisburg Repert are "uansgenent, progromning aad
"nlanning", thc nost frequent key-words in the
"srescent note nre "personal responsibility"  ond
""training".

5¢7+42 A nethod for calculating multi-load resistive lines
by nmeans cf a labor~tory nodel wns e¢labrrated for
usc in clectric lince dinensioning.
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3.7.3 A "dunoy lond", varicble betweer 1/2 and
3-1/2 KW was assertbled in the workshop for
testing transformers ~nd appliznces, and
its operation is satisfactory.

Connissioning the Frcilities

Poquisition forms have been issucd for equipnent
neant to:

- Cruplete the existing instrunentation for testing
purposes, coch new iten being Jjustified by the rc-
levant IEC--Ccnnelec specifications.

- BSupply a first base of apparatus and couponcnts to
the ncw Repaoir Leb, lenving to the 2nd Phase
expert/s wide possibilities of expansion and com-
nletiol.

- Surply the educational equipncent for 2 first
troining course, to be ¢xpanded in the future.

The suns invoived, as far 2s the swclling prices f
~ernit tc foresce, will ronge betwecen 27000 and
30000 US$

Tc reduce thce expense and - ~brve all - t@ give the
perscnncl o first cccasicn to calculate nnd asseuble
scoe appratus, the requisitisn covers sone l-cse
instrunments and accessories. Assenbly sketches and
instructions hove becen dclivered to the counterport.

Also this 1last point of the job description can be
considcred 2s conplied with.

Countersarts

The ccunterparts, tw. engineccers ond three technicians
(onc of which a lady) have been constantly very pclite.

The cducaticnnl level of the technicians proved fairly
good, thercfore, an accurnte training could give
rather good rcesults.

The gencral behaviour of the counterparts (continuity
of action, attention, puncturlity, ctc.) could sonetiucs
stand inprcveient.

The nein difficulty was net with the longuage. Modern
electrenic instrunentation is made of "logics", so
that any teaching, description or ingtruction inplies
a fairly good nasturing of syntaxis (nainly the syn-
taxis ~f verbs and prepositions) bzceruse our discoursc
is essentially nade of conditionals ticd by o variety
of prepositions, cach condition and preposition cor-
responding to an clceetronic counponent. (Typical exan-
ples, thc AND-NAND-OR-NOR logics).
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The rr:ject would he grectly ~dvantoged, if several units
of personnel ccvld follow n good course of ~ny diffuscd
langucge ot the Centre'c expense. Indecd, ns for as the
Electricnl Subscction is concerncd, the present level »f
linguistic knowlcdge could hinder the neceszcomy cxchange
of informntion, unless the expert/s spoke flucnt Aravic.
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4, RECOMMENDATIONS

4.1 Léo tion of IEC Shceificatinns

The Ceatre has deternined thnt IEC rcgulations arply
to the obJective situation in Syria, ~nd has selected
the nost urgent ones. Sone testing equiyment is
rlready rresent (coupletion nlready ordercd) and the
wersonncl hns been trained.

It is, therefcre, rccounended that the relevant autho.-
ritics adoyt the IEC regulations and s ecifications os
2 whole (i.c. irrespective of their urgency).

It would be s*trongly recomnnended that the English-
French originnl text (having legnl value in Interna-
tional Courts) be adepted integrally, while suitable

L rouy tuarics for use ot factories, laberntorics, etc.,
cruld be prerared in Arabic.

The ;rescnce of a Syrian Dclegate ot TEC-Geaeva
(either _ernanent or at determined ~ccasinns) would
sign 2 rather inc ortant landunrk.




4.2 UNIDO hel-

UNIDO hel:; is already described in Project Decunent
SYR/77/004, which, under Print G I 17 (i agc 9) forc-
sces 78 1./u consultant cxoerts. The Syrian fuuthori--
tics cruld rcquest UNIDO tc supply an cxpert in
clectricity-clectronics training, in order to give
211l the personnel of the Electricnl Subsection o

© nonths course.

The expert should also instzll and bring inte o crn-
ti~n the educaticnal equirznent under order (expccted
tine of arrival end 1978) befors holding the coursc.
Duratiosn of nission, total 8-9 nonths.

One ~f the nany fellowshis forceseen “v the Projeetd
Docunient could be assigned for scnding the nan in
charge of the Testing Laboratory for 4-5 nonths to

the test-and-ncceptrnce Laboratory of a ¥rge crganizo-
tion such as "Chenins de Fer Federaux" or "Staots-
bahn" or others, where nnersus IEC tests nre rou-
tincly carricd out.

The invortance of 2 language course has bheen stressod
under Point 3.9.



UNITED NATIONS

UNITED NATIONS INDUSTRI.LL DEVELOPMENT ORGANIZ..TION

UNIDO

PROJECT IN THE SYRILN ARAB REPUBLIC

Pcst title

Duration
D~te required
Duty station

Dutics

JUB DESCRIPTION

DP/SYR/72/006/11-06/B/31.3.:

Ex; ert in Testing and Calibratien cf
Electrical Equipment ond Supjlics

Thrce nicnths
hs scen ns possible
Dannscus

The ex-ert will be ~ssigned tc the Indus-
trinl Resenrch nnd Develnrnent Centre nnd
cr-nyerate with locol s;eci~lists. S;cei--
fically, the exyert will be cxpected tnod

1. Introluce nndern metheodolegy ond tech-
niques in testing nnd colibr~tion of
elcctricnl equirnent, surplies ~nd ine-
strunents, including the ;rerorntirn
of rcquired technicnl documentation.

2. Lssist in testing ~yproorinte clectricol
equirnent, ns well -s in the calibration
nf electrical measuring cquilaent.

3. Particirate in preroring industrinl stan-
dards ~nd specificntions ¢f locally uonu--
fretured and iuported electricnl preducts.

4, hssist, if required, in comnissioning the
facilities required for testing of clcetri--
c2l equipment and components, and the
calibration of electrical neansuring instru--
nents.

5. Train counter;-rt personncl in the 2bove--
nentioned duties.

The expert will also bc exrected to preprre
a final report, setting out the findings of
his nission and his rcenmnendations to the
Governuent on further actinons whieh night be
taken.



Innex 1 (contd.)

QUALIFICATIONS : University degrec or equivalent in uecho-
nical or industrinl enplneerlnu, with cx~
tensive cxperience ii: varicus osgpeets of
nanufncturing oerntions, such zs roduc-—-
tion repairing and control, gunlity cor--
trel, mcintenance [referably, nt the lont

level.
LINGUAGE : English; Arabic an asset.
BACKGRNAUND : The industrinzl development of the country

INFORMLTION is regarded as the s,tcenrhead of the uourtry‘s
developnent progranne. Despite the rojid
growth of industry in recent yeors, the
nanufacturing sector is confronted with
various precblens, cuong which are lack of
nonufacturing stondards and efficicnt quo--
lity control, the low level of technology
and the shnrtage of nonagerial ond tech-
nicnl skills. To assist the Goveranent in
its industrirl develoruent efforts UNDP hn
becen providing the cmuntry with qsglsUhnce
in the frrn »f both suall and leorge scole

rojects. The Governunent hns recently do-
cided to cxnrnd the Industricl Rescarel
and Develoruent Centre (IRDC) s o unjer
UNDP ;roject, to serve as an autonicus
Hody under the aegis of the Ministry of
Industry. The project is intended tc nssist
the Government in gsetting up nand initiatiag
the activities of the country throush cor
rying out industrial 2p;1ied rescarch and
develornent in wrublels relating to fo--
sibility studics, engineering, 1roductlon,
quality, stoandardization and opplicd niet-
rology as well as by providing o wide ronge
~f technical Cnnsultﬂncy services to indus--
try, 1nclud1ng vrovision of technical infor-
ﬂqtlon, entre 1s nlso exjected to
advise and assist in technical notters in
the rreporation of the prograouncs of
industrial developnent.




e ————

ANNEX NO, 2

SELECTED LIST OF NO:MLLIZ/TION REGULATICNS
AND STiNDARD TEST Pi:OCEDURES
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LNNEX NO. 2 (2)

CRITERIA. The zrescnt list of sclected nermalization rules and test mrocedures was prolara
according te the following logicol criteria:

All of the noruzlizaticons and test procedures issued by IEC and haruonized by Cennclec nust
be considered importent and appropriate, however, cach of the 563 (19,7) IEC publications

oresents a difforent degree of inmediate interest. The Tresent list conprehends thosc IEC -

Ccnnelecc pudblications which prescnt o higher »reobability of being arnlied in develoning
countries in the 1978 - 88 dccade, cnd refer to clecetrical materials, appliances ond na--
chines (either leeclly zroduced or irrnorted), which detcernine the geood cconony ond sofety
of industricl Lrcocoesscese.

Frem the present list of IEC - Cennclece ublications all itenus which rcefer to "highly
snceialized clecetronic techmiques" such as nuclear cnergy, radiclogy, tcelecommunicaticons
and the like, hove been left for the futurc.

The items of the »reseat list hove Heen groured by subject and sub-subjcet te uake the
rcscarch logical, -~nd Loth IEC r~n’ Cemnelecc nunbers oare shown to pernlt on casy access to
both colleeticns. Should, ir the future, scne VDE or ANSI or other srpecification prove
ccnplenentary to IEC - Cennelcc, the respcetive indications can be added in on additicnal
colunn loft frec for this jurpese. The orescnt list, in fact, must reasin open for all

future extensicns ond conpleticns.

VOLUME OF WORK FOL ME NATIONLL ST.ANDSRDIZATION COMMITTEE

-

- The fellewing list rceconnends the edoption of 115 IEC itens [lus 110 sub-itens, i.c.
225 IEC lcoflets irn 21l for o totnal of 9000 papges op, roxinately.

Priority "i" (urgency) hes Heen cssigned t0 110 IEC lenaflets, ancunting te 4800 ogcs.

The rcnaining 115 IEC leaflcets (s 4200 ngpes) have been cenfined te priority "B'.
- The IEC -wblicotions ceontain nuncrcus rarngrarhs which can be considercd net strictly

usli :
cssentinl end could bc perhaps obridged.  Furthernorse, the IEC publieations are in EWO
languages. Therelore, the above quated nurbers of pages can be divided by o factor 2e5
to obtain the aunber cf stanler. " ogoes-in-print” o be celodboroted hy the National Cou-
nittees snd wor'iing Tearn/s. We have thus:

- Total "nages-iil-mHoint"  to be cladanted: 9008 ; g.g = 8886
of which, Pricnitr “L" ¢ : 480 2.5 = 200C
ond Prioriiy "B 4200 / 2.5 = 1600




ANNEX NO. 2 (3)

Tinc reguircd‘ Scac teatcotive tronsl!ation skowed tha t/t anl nade by one cngineer, [lus cinc
assistan ¢, us ~ne ty;ist, can claborate, translate and edit not ore thon 3 poges pDer
working & ﬂy )

This woull inply:

Eloboration, tronslation cnd cditing of the IEC publications sclected in this list:
3600 pages / 3 pages per doy = 1200 working days or 1500 cnlendar days of onc teon,
of which, fcr ~ublications ]ndlC"tbQ cs "Pricrity A": .
2000 pnges / 3 “ancs meo oy = 666 working days »r 800 calendnr days

end for pudliccticns ixm icctcd oS "rrlurlty B":

1600 pages / 3 nnpcs —er &y = 533 working days or 700 calcndar deys.

a N

p)

b]

i11 the zsbhove fijures ore spproxiuated and rounded.
Conclusion

The above figurcs show that the elabsoration ond translation of IEC publications
would tcke = long tize, unless several teans ore set at work, which is nct alweys
pcssible.

Perhaps a rcas-n2vle seluticn would be te ~dopt the IEC specifications globally ~nd in
the criginal Fronch-English texts, which have legnl volue in the Internationnl Courts.

Pr cuptunrics oT uudl“:les er tobles, cruld be preyored in the locnl languzge for usc

““"J.

in 1ncustr1cg, ianer °*>n01eg, loboratories, otc., g required.
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hinnex 2 (4)

Applicnces
1RC venne- Others  Prioritics
Title N N N and Paogoes Notcs
1. LPPLI NCES, donestic, alsc sn2ll industriscl, Safety of -~
1.1 BExecution ond perfornance
Elcctrical instollotions of buildings 364
Scope, cbject, deliniticns 264-1 L 70
Fuadanentzl pHrinciyles 3642
Genernsl rcecquircnents for installoticon -3
Perfornance ¢ cleectric irons, nethads of
cf nzecosurcnent 311 B 30
Perforrmnance of vocuunr cleecners, ncthods
of -aeasurcucnt 312 B 55
Perforrmonce of foas, rogulators 385 B 30
Standards for -lugs ond sccket-cutlets,
doniestic 83 iL45
Stanisrds for lugs, sackets nnd in-- ’
dustrial usc 309 196 L B4
1.2 Safety
Safety cf houschcld cad sinilar applicnces 335 ‘
General rcquirchceats 335-1 4 155
Requirenents fe veocuun cleancrs 335-2 B 13
Requirenents fcr clectric irons -3 & 25
Requirencnts fcr» Jishweshers -5 L 27
Requircnents for ronges -5 L 24
Requircncnts fox w~°h1.r nachines -7 L2l
Requircuents fer shavers, cliproers -8 L2l
Requircnents fex todsters, renstoers :9 L o26
Requirenents for Zl-or treatnent -10 B 17
Requirerents fer clathes driers -11 B 19
Requirenents for veriing plntes -12 4L 19



Titlc

k)

Requircuents for frying pans, cte.
Requirenents for kitchen nachincs
Requircneats for heoting arnlioncces
Requirenents for blaonkets, pads
Requircncats for weter henters
Requireneats for clectric toys
Requirenents for relrigerators,ireczers

Safcety requircnonts,clcctronic cquip.
Safety in eclcctro-hcot instcllations
Genorasl reoquircuents

Requirenceats for rosistance heat



Annex No. 2 (g)

C Ocnnc- Others  Priorities
&E - N N and pages Notes
335-13 L 21
-4 L 32
-15 L 23
-16 B 92
=21 B 26
-22 L 37
335.-2=24 A 42
65 96 B 129
519
519-1 A4l
519-2 L 23



SELECTED LIST OF NORMLLIZATION REGULATIONS
, JURES

ond OTANJAR. TEol FLOCE
Titlc LEC
2. Batterics, orinary cells, cccunuvlaters
2.1 Priniary cclls
Prinary cells ond botterics 86
General 86-1
Specification shects 86-2
Terniacls 86-3%
2.2 Jaccunulotors
Lead-ocid starter Loatterics g5
General, test ncthods 95-1
Dirensions of Datteries 95-2
Dincnsions of teraincls 95 -3

3. CABLES, conductcrs, wircs
3.1 Generzal nattoers
Properties of conducting naterials: sec under 9.1

No=inal cross-scctional arcos, cte. 228
Calculation ¢f c.c. roting 287
Fire-resisting charccteristics,caobles 3221
Flanc-ratardent cheoractes, cadles 332
Current-carrring copacities of conductors,
buildinzs instcllotions 4u8
Calculation of resistonce, guidc 344

Test nethods 540



sannex No, 2 §62

Batteries, Cables

;-Cenne— Others Prioritics
N N ond woaces Nctes
211
3 37
L 86
A 23
A 27
B 12
B 9
ond 9.2
B 57
L 68
A 10
4 10
L 26
B 12

L 108




. IEC
Title N
3.2 Vorious types of cables and conductors
Guidc to selection of H.V. cables 183
PVC flexible cables,cerds,L.V. 227
Rubbver flexible cabies, I.V. 245
Inrulse tests cn cobles 230
Tests on o0il-filled cnd gas-pressure
cables, accessorics 141
0il filled, 7:apcer 141-1
Gos pressure, interneal 141-2
Gns pressurc, cxtcernel -3
Test netheds, polycthylere cables
wires and corcs £38
Lew frequency coblces 189
- Gencrezl test nethiods -1
Catles for insidc instelleti-ns -2
Equiprent wircs -3
vistributicn wircs -4
Equizment wires, FVC -5
Sicnelling cobles -6
Distribution wircs, FVC -7
Szecifications for wvincirg wircs 217
Enencllcd round conjger wires of 317-1 to
various types ond usages 317-11

3.3 Rcodio Frcaqueney cables

Characteristic imprcendance, ccaxial 78
Radic froquency codles 96
General rcquircucnts 96-1

RQel:vant _ srecifications 96-2
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— Cenne-
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N

Uthers
N

Priorities
and pages

Notes

48

120

B
kL
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)
43

osBesRoy)

vslvs)

62

52
11

15

37
27

47

22

Ce

~
.e

30

11

81
32




Titlc

TEC

4. CLPACITORS, —ower

Power capacitoers
Series capacitors, nowucr systens

Electrolytic, =z2luninivu, general use

i2.C. motor capacitors
Coupling capacitors

5. FUSES, LIGHTNING SERESTEXS

Fuses, definitions

Fuses, low veltage
Generesl requircnents
Fuscs, industriacl o rplicaticns
Fuscs, doucstic "

Fuscs, high voltoge
Current liniting fuscs
Explsion and siviloxw
H.V. fuscs, cagaciter protection
Lightning arrcstcrs
Non-lincar rcsistors
Expulsion ty-cC

70
143
103
252
358
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Cennc- Cthers Friorities
N N and pages Nctes

B 75

59 B 53
Lo 39
L 43
B 40
A O
L 81
L 20
i 44
JPs 5
s 55
B 24
B 75
B 109




Title

-

6. ILLUMINLTION, loirs, accessories

6.1 Filaent ' larps

Tungsten filanent louns, general scrve.
long life lanps
Edison screw louaps
Lanp cens end ho].fh
Laop caps
a:ﬁholders

6.2 Fluorzscent tubes

Tubular fluorescent laups, general
Ballasts for ditto

Lovpholders for c1ttn

Starters for ditt

6.3 Mcrcury wnc_scdiun lan” -

Hich sressurc wmcu.y lar
Ballasts fer ditd

Low rcssure sodiuu lapds
Ballasts for ditto

7 INSUL.LTCS, rlass, ceraiics

Dinensions »f insulstors chove 1000 V

Characteristics of string insulators

Tests on insulators, ccronic or class,
above 1000 V
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— 1EC Ccimnc— CThers Priorities
N N N ond pa~:s Notcs
64 199 o 1 -A 59
64 4 199.2
238 66 L 66
61 65
61-1 B 113
6l1-2 B 38
81 81 L 188
82 Lo 102
400 198 A 51
155 197 AL 27
188 82 N 62
262 l’a. 51
192 219 B 38
459 B 49
273 L 36
305 L 10
383 L 59




ANNEX NO. 2  (10)
. 180 Cennel Otners rrioritics
Title N N and pages Notcs
8. LCHIN3S, rototine, toclnachinces, nccessorics
8.1 Electricol cquipment ¢f —-—
Electrical cquipnent, aocchinc-teools 204 93 A 71
os above, for genersl usc 2041
Currcent corrying copocity 204-1~-B 93-1 L 13
Series producticon ncchints 204-2 93-2 B 33
Electronic equipnent, toclriachines 204-3 93-3% B 43
8.2 Rototin: uochines
Rotating niachinacs 34 53 B 79
Ratings and nerfornance (34-1) (53~1) L0079
Losses and c¢ificiency,dcterninnticn -2 -2 B 55
Synchronous nachincs, tests ~4 -4 L 87
Degrees »f srotection, onclouires -5 -5 L 32
8.3 JAccessorics
Motor capacitors, as undcer 4., capacitars
Low voltcge notor stoartoers 292
Direct-on-linec, 2.cC. 292~1 B 73
Reduced voltnge, c.c. star/delte  292-2 B 38
Rhecstatic rotor stexters -3 B 65
Two-step cutotronsiorner ~4 B 43
Brushes, corbon, nouecnclature 276 56 B 35
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LEC

Title N

Cennel
N

Cthers

Priorities
and pages

Notes

9. MLUTERILLS, rcw, 2luniniun, conner, insulcting, nagnetic

9.1 ALluciniun ond ~2lloys

Aluniniun stronded conduct:crs 207

Aluniniun 2lloy,stronded corducters 2
209
210

Aluciniun steel rcinforced
sluzniniuc allcy, steel r2inferced
9.2 Conper

Resistance, ccpper, interncoi.
stondard
Calculatiocn of resistoncce

9.3 Insulatin] natericls

08

28

znn

9.3.1 Geacred for sclid unterials

Insulatinn coordinoticn
Terms, lefinitions, rTules
aprlicaticn uide
Recomniendations for clossificaticn
Insulstinon resistividy, volune &
surf-cc,insulating wotcricls
Insulzticn resistonce,test neth-ds
Standard conditions of tests
Reconmenced nethods of test,solid
Peraittivity o»f insuloting aante-
rials,dissipation Inctcn
High voltoge test techniques
Jefiniticns, test rcquirenents
Test procedurcs
Measuring devices

71
71-1
71-2
85

93

167
212
2013

250

60

60-1
$0--2
©00--3

esReeRvelos

da

-
Ty

4L
N

+
\
44

da
ey

48

23

45
127
31

22

21

17
28

56

43
21

19
19
33
31
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Title

IEC
N

Cennel
N

Cthers

Fri rities
angd b YaFEIcE -

Nrtpa

9.3.2 Insulcoting oir
Srore foaps, one sjphere earthzad
- ! l , el

9.3.3 Insuloticp, cils

Diclectric streacti,insuvloting cils
nsulatin:: ~ils, nev,specirications

1 insulctin: cils

Uxidotion st~»ility,ossesconent ~fx-
g -
(VRS

e
Uxidrticon stability, tes othod

Feth:-d »f sanpling ciis

74
nou

475

1C. MELSURING INSMUMENTS, vctors, Trec Iiers

Direct ccting lnstruuenis, reccunen-

d~ticns
Irdirect acting instruveris
Sofcty requirenents for ncters

Wotthcour ceters,cless 0.1-1-2,1..C.
Wh meters,acceptance testvs, cless

11.  REL.LYS

Electrical relors
Contact werforuunce
4Lll-or-nothing relcls
Sinsle innub,tine mon specified

“

Sinnle input,tine specified

51
184
n14

521
514

255
255-0-20
255-.1
-3
4

e
215

B 37

A 15
4 19

L 32

i 19
j& 21

B 105
B 93
A 50
B 51
a 71

L4l

B 67

B 91
85
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. o 1uC Ccnnel Others rPrioritics
Titie _ N N nd nores Notes
12. RESISTO:R
Fixed resistors 115
Terns, nethols of uest 115--1 B 41
Low [oWwer, nin-wircwound 115-2 B 21
Wirewcund, tyoe 1, tesy uetrods 115-3 B 15
Fixed, wirewow.l, ;30 2 256 B 43
13. SALMPLING TRCCEUUTES, insnecticns, stotisticol reliability
Szmling »lans, iaspoeciious 410 4 82
Sarpling of oils a5 L 22
Woliability,,definiticas,nathene~
tics 271 B 53
Keliability,prelinrinery considerc-
ticns 272 B Vi
felinvility clauscs, iaclusieon in-
{o specificaticus 409 B 21
Mon-serial aspects of 1oliability 300 B 15
14, SAFETY JND . RCTHCTICN
Classificetion of ccuiprent
re-~rd preotection 576 L0011
BEffccts of current ca huwaans 479 L. 10

For ~ll particvlex t;7es of ~rotection, sec under the respective itens.




s
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N lgU vennel  Qthers Friocrivtices
™ Hle 17 N ond pAases Notes

15. SWITCHGE!L}, “recolers, coupnlers,contactors
15.1 Gencrol

Definitions 277 L 23
Breskers, guide to testiag 267 B 17
15.2 Low veltone

Low voltage cortr~l suitencs 337

Gencreol 3371 N 43

Specinl recquiscenients 3372 4 19
Low viltase swicehgear and coentroloear 157

Circuit brenkcers 157-1 A 111
Lcw voltage control Jseor, ccrtactors 158 B 81
L-w voltase aii-Frmeal switches, cotce. 408 4L 84
Decrces of protection,enclostres,LV 144 i 29
Suitches for arslicnces 328 L 95
Counlers for opplicnces,household 320 L 97

15.3 High vnltogs

Hi~h voltage coulinotions 420 B 6l
Hi:h voltnse contactnTs 470 B 51
Hich veltage discormectors,enrthins 129 B 124
Hish veltagje switches 265 i 99

High veltare uetal cnclcoscd 298 187 B 59



—

1RC
Title N

16. TRUINSFORMELS
For the characteristics of materinls, sce under 9 -

* 16.1 Power tr-nsforuers
I~wer transforicrs 76
Generel 76-1
Terercture rise -2
Toppings -4}
anility to withstund short-circuit -5
uweactors 289

16.2 Mcosurinr transferers

Current tronsiorwcrs 185
Voltn e tronsforters 186

17. VOCABULARI;‘SﬁMBOLS, ITAGRAMS, L.BELLING
Interncticnel electrotechnical vocatulary 50

Meosurin.: instrunentis 50-20
Enersy cenercticon 50-25
Electrouechanicel oorlicotions 50-35
Electrcheating 50-40
Lighting 50-45
Rotating nachines 50-411
Switchgear 50441

Megnetist 5C--901
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Cennecl Cthers rrioritice
N NG pores Notes
1nterials

4 28

A K3

21

B %9

B 62
B 42

L. 88

L 81

s 32 .
L 40

B 359

B 194

A 60

B 56



Title

Letter syzbols

General
Lomarithnic queontities

reconuendad oraphiccl sytdels

Symbnols for s.U. zmeters

Sy—bals for types of construction ond
—ountinz arrancerents of rotating
nachinery

obellins on equiyrert

Itens 115
Sub itong . 210
Le DOLES 1.800
B, pries 4200

L+ B = 2000



—
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15C Cennel Cthers rrioritics
N N N ~nd parses Netes
27
271 245-1 L 79
27-3 245-3% B 21
117-1 to L 289 totol
117-8
387 4 16
B4-7 53-7 Lo 47
417 243 A 147
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INDUSTRIAL TOSTING, - Lonin O aois JLvELCrdIiT CENTLGL, Biod

SCOLE

To enable 5 or 6 units c¢f technical personnel %
operate the exdsting equipuent for qunlity control,
aocording to IEC regulatiorns.

-

-

CiITERIL

To illustrate which tynes of tests the lebirotary
shall perfor:o, avcordlng to the IBC rerulcotions,
1 which types of samples;

dow tc prepare the sconuples;
How tc handle the equipuent;

The abhove points will be psreceded Ly 2 short
recall <f basic opnlicd clectrlclty and elece~
tronics, to the cxtent necled te understand how
the equipnent oper-*es.

LCGUAMME

2ecall of bogsic lnws of clectricity, extean’a’ 9
the nain "tecnnlclan s prolens”, ond thrsc spe-
cifically recurrin; in quality contrsl »nd ac-

ceptance tests 5 hours
Units recommended by IEC-Ccnnelec, unite uscd in
nanuals and catalogucs, converstion tables

Visualization »f current problens exan-les 5 hours

Llenents of electronics and nmeasuring circuits 5 hours
Tyoes of tests usually rcquired Ly industries,

siuple czlculations required by sone, selection

of the appropriate ocpparatus to use 5 hours
Illustratc each cxisting apparatus, its perform-

znee and linitations, careful handling, possible
Langers

uxamples on actual samples of Jumnies (souc ncces~
sories to be purchased 10 h~urs

Preparation of sanples: nccordings tc 1EC regu-
lations, and

Gafety criteria 5 hours

Total "eontret tine™ of ceourse 35 hours



ANNEX NO. 3 (Contl.)

DETALILS OF THE COURSE

The course shall nininly deal with:

Resistance of enduct rs

Insulstisn resistonce of solils (~nd nils)
Break-cdown noint of solid insul~trrs
Overheating :f conluctors 2nd ~prlinnecs
Nen-destructive tests

C-pacitance ~f cables, syunetry of cnbles (y
~icroscone)

V, 4y, W, R ucasurencnts

N-tions ¢n omerntional anmvlifiers, derivotors o~nc

integrators

Usc of cscillescope, negoer, nnno-anjeructer,
AR L

Wheatstene bridge, RCL bridge, "liuited" power
H.V. Breakdewn apraratuse.

The ecourse will be ottended by

Ssu T l:/r 9

Mr. Trad Trad, frr gencral crgmnizaticn aonl tronsl-tin

Mr. Majed Nader

Mr. Yassin Thelgeh, when available, as o hel: in colculus

Mrs. Wafaa Szdecki

Mr. Heknet Bukay )
Mr. Ibrahin Zaza

2s helps in the n~nplications

The course will take place in the Electricity Loberatory

cach wrrking day fron 9 to 10 ~.n.

any obsence should

be eommunicated the dny befare during the lesson, ~nd -
in ~ny casce - justificd.

UNIDO Exoert






