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ldiSTRACT 

process conform with the predetennined specification. 

Quality controls rned;an;sms in(:lud~;; vmions type of inspection and test:;; carried on the prod~~d;on 

\vire,core (onductor d1ameter and outer dbmett';r of sheatkUectrlcai test like testing of C01H.ko;;tor 

to specification and standard.The c3hle is certifled {i.H· fu.rttk)l' processi.ng or as a finished product-

I.e the obtained valu.es do not faHw'ithin desiredvah.!e, tlK~ cabk~ is eith;;;r release on risk, sent b:Kk 

,.., l ' .,' 
tor rernaKe or as a salvage maten<JL 

vi 
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CHAIYTER 1 ........... ... ....... 

fNTRODucnON 

Quality is fitness for use or {he totality of featwes or feature, d1amcterbtic~ of 

a product that has a bearing on its ability to satisfy a need. It can a1::;o he the sun} 

of tb,~ attributes or properties that describe a product These are generally ex~ 

pressed in terms of spedflc pr<Jdllct characteristics such as length, '.vidtn and 

co!or.. 

To bcmeaningful in an industria! sense, the:,e characH:ristics must be quantita

tivelv exnressed in knn~ that can be objectively rneasured or observed . .. ' ~ ... .. 

Quality control is the regulawry process through\vhich Vie measuw actual qual

ity perf(}ffiHnCe, compare it with standards and a()s on !he difference !t is the 

activities, 'which as:.;urc that qtwlity tn::.ation is perfbnned in such a manner that 

the resulting producl 'will in (ael perfi.mn its intended f\lncthn 

If plans, standards, drawinw.; and specifications were not in need of review and 

are execu!{~d flawlessly by a perfectly balanced organlzation under the directive of 

an omnipotent kader, there would be no ned fix control It is the control func~ 

ibn 10 take the cO[f!::ctive ,KtlOn necessary 10 aSSUH:: the production prou;ss 

and the product is in accordance with established standad~.; 

STEPS IN QUALITY CONfROL 

The steps takt~n in quality Contwllncludes .. 

- Establishment of standa.d of perfomwnce 

- Taking corrective action 

E~.\.~t)H~lEEfu'1t () f.~I.}r:,fAf!X.d.~ 

The Establishment of ~tandards defines the stale of equilibrium. Standard is 

ddlnition of the obiet:tive of an organil .. ation, bur it must be remembeHxl that ob·, 

jectives can do change. 

h:~'<;'ii~Utrintm .. qf...<;m.T!;:ntn.~r.[QIm?~\1.\i..:~f) 

tvkaswement of current pr..dl~!frnanCe requires that inhHmatkm be proc(~$sed and 



Taklno corn=:;ctiv(~ action 
~ ....... r.rrr~'."""'···~"""'~·······---~-

Taking conective action to bring performance in line '<"lith predetermIned standard rc-

quires exec:uli,ve decision on making and re.a!ign.ment or company reSOUH.:es . 

The areas of (I u a1i tv controls are the st1wes where QueJitv control are carried out these 
.... . 0 ('" 

are :-

- Delivery control 

Process control 

- D!..;spatch control 

Ddi~2!.ttrol>This fI.:.cognises the fact thilt no one produce good quality product 

frorn bad materiab,hence only satisbctory materiah are amhorised for useContmb of 

incoming materials involves :-

a) Supply of materia! specit1c.atlon to supplier 

b} Assessing the suppliers' capability in meeting the specific;~tirm through vendor ap-

praisal activities. 

c) Selecting qualified sources of material supp!i(;~d. 

d) lnspecting and sampling Ie;;t on each consignment of incoming materials. 

e) Non conformance materhds are {:I.-mtral and corrective action instituted 

f; Control of materials in stock 

Pro£~~~i..ConW~l;_-_Control {)f production process recognizes that the achievement of 

good quality depend on nH~ effectiveness and emdenr:, of supervision, operator's 

skins and the appropriateness of the machines. Process (~ontrol aims at pr{~venting a.ny 

wrong procedures from occurring or bad semi··finishi:.d products from bdng rekased 

tbr further process. 

The method of approach l() work·-- lH'}Hogn::::ss control ;He. -

a) M(l;ntain~ng equipment <'lnd prodw:tion f~l.r;dit\(~s at optimum \vmking conditions. ,. 

b) Routine sample inspection and test 

c) Emp!oy{~e training and motivation 

p~~fipatsthJ:Qn1LQL.:.Gencral inspedion of the finished product tfsts not carried nn! 

du}Jugpr'cut;ctl.on d:r~ ddri~' ;1t'tht~ HUlse are -el'ther: rejl:!ctci! .flcn~ped 

or :retul~ lor tl:!-wol·k. 

l. 



Despatch control involves: 

a) Acceptable sampling. 

b,) .n~·'vh,r. q:,,,11~t'; <>.><l't. -~ ~~ ~ v-:..j( •. O .... }. wa~ .J );n.( ..... ~·J 

c} Product labding. 

d) PEH::kaging and final control 

e) Feeding (~flnformatinn to produdion. 

NOCACO (northern cabb processing and manufacturing cnrnpany }was incorporated in 

June 1978, production started in July, Ei80 with the aim of supplY1ng vehide assemhle 

plants with locaUy made cables harnesst~s and to ~ansfy the Nigc6an l'viarket with all 

kinds of ekctric cabk.$ and \vires . Due to its technical nature, the compan/ s equity 

shares are di:->.tributed 40';-e to Nigerian shareholder N/% to the foreign partners as con~ 

tained in seile.duk HI of the enterprbes promotion decree 

NOCACO is recogniz.ed ns the most imporvmt and No ) cable manufactured in the 

Northern pMt of the country producing in accordance vlhh National and ~ntematlona! 

standard and to specificcustorners requirements. 

The product range ofNOCACO is <lppwxinntdy }OO different type of cabks .It include 

the ordinary wiring cables, conduit cable, insulated dum.inurn service cabies, aluminum 

overhead 'Nire, hoth bare and steel reink';H~ed, copper underground cables (armoured 

and non~arm0med ), as \vd! as fkxib1e cabks and (XH"ds and drop ','·Are for tdecornmuni~ 

cation purpose . 

NOCACO is also producing compkte assemhled harnesses for the automobile il1~ 

dustr:1 and tbr the asst~mblers of air conditioners, beige and freezers. l-40CACO is the 

only manufacturing of blnH::sses in Nigf:ria . 

in the area of Quality, NOCACO places a high premium on the. quality of its prod~ 

UGb as it designs and produces high quality products in line with national and interna

tional standard such as . the Nigt~ria industrial swndards (1"415) , international electro -

technio!l e0rnmis~ion (iEC), British standard (BS) and Genn<'lH industry standard (VDE, 

DIN) and to llpedfic ClJstomer's requirerm~nts 

NOCACO canies out rigorous quality control tests on its products at every stage of 



NOCACO .also has a quality control system as contained in her quality ilssurance manuaL 

AS a proof of high quality ,NOCACO is an N!S Go!d A'Nilfd winner ofP\lC immlated(nun

am10urea) single core c.able$, Silver Award on PVC insulated (Nol1 y armoured ) mub~core u!.He~, SH· 

ver <l\vard\vinner on all aluminum conductors and the NIS award \vinner on motor car cables in the 

QVA Ln:V CONTROL nEI~£iRTl\fENT 

RESPONSHJILlTrES OF TtfE DEPART~'<'1E>rr 

The department perform!; the f(_llki\ving functions :

a) Establishment nfthe spedHcation . 

b) Devdopment of test procedures (lnd requirement 

c) Development of sampling schedule (quality plans) 

d) Recording and reporting quality controls forms 

e} Project development and research. 

PRODUCTiON PROCESS 

-NOCACO has adequate production facilities for the production of cflbles In the 1000 \lOlts range. The 

production flow cha.rt is (l~ sho\"'/{t below. 

PHOfHJCnON PHOGHAMME 

Northern cable processing and nwnufactodng company (NOCACO)Limited is a manufactmed of 

electrical cables, mainly in the lOOO volt~., rangr: and also ofTt~r hlgh quality, processed cables and cahle 

h.amesst~S to the processing, manufacturing and assembly plant:;. Etc. 

The crmducting mater1ab used in the lOGO VOlts range of cable are aluminum and cop'per . Insulating 

, ~ . "! I I '! {'r' ,(,. matenal 1:-; po!yvmy,c: I omle .f y '-- y. 

( ' 1 '< ~" d f" ", ',' t' 1
0

'~ '," 1lW.'{WlZCCi steel vme 15 use' or Hle rnecfl'HW:;:l.! pfOtect~on 0, CiWH~ Of utluergrouno appllcallOr!. 

Other auxiliary materials ie. silicon oil, mica power etc are also used. 

There. are classified intr; . 

a) \Viring cables (single core PVC insulated, !;lngle core PVC insulated and sheathed, and tht surface 

b) Mains cable (nmlti core armoured ,r·~on armoured) 

c) Copper over head lines and earth conductor 

d) Control cables {Armoured and non ···armoured) 

4 e} hutomobi>l~~ ~~jhles 
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Tht~se aw dassit1ed into:-

a) tyiains cables 

b) Consumer's connections line (l!15ulated and sh!:athed) 

c) Abminum over head lines 

d) Aluminum conductors skd reinh)fCt~d 

These ilre dassiHed i!1to.~ 

a)Comp!ete bmes::;es fOf P~;Hg<.:ot Aolomobile t+g<~da (PAN) 

b)Banery cables for genera! moWrs and private cuswmt~rs. 

c) Harnesses for ANNAMeO 

d}Trucks harnesses. 

c)Cabk fOr ref{igerator and air conditioners, 

a) Quality control Is to rnaintain design standards. 

b) To meet and satisHes cu~tomers specifH.:Mions. 

t:) To produce a quality the ten be achieved in tlnw to meet delivery requirement 

d} To spotlight and c<J!Tf.~cl process disC! epancies . 

e) To find and <;onect c,ws<~s of defecti·'v·e products 

The set of methods used in obulining ,ny mfl,u:;riab for these project 'NO! k include working \vhh 

statTS of the quality contro! department of Nocaro Ltd Kaduna on every quality test carri{~d out 

l ' >, l' t , "., l' H ill ! ' am, oDtawmg resu ts \Vlt!'~ COSt rnonltonng oy toe quanty controwzrs am ;ast y , perso!1e .. resean.:H 

through the used of relevant te>dbook5 and the: projects related journals to suppkment the overall 

findings 

Human sodety has depended on quality since the dav,m of history. In primitive soddy ,this de~ 

pendence ha::; bet.~n on quality of n;1!ura\ "gOOd5 and 5cr''/lce::;'' 

Human life can exi!lt only '-vi!hin rMlwf nanrh'{ limits of dhn,11ic: temperature, air quality ,food 

quality etc .For most primitive :::ocietk:.;, life even Within these narrow limits was marginal, despite 

extensive use of the human menta! fmd physicjj fi1Culi ies , Human adaptation to the natura! env1ron~ 

mem has been based on two areas of response" 



From time lri)l.ncmorial "gov1:f1uw:::nt" have e~tabhsb:.::d and enforced standards of quality. The: 

governing hodies have attained a stat1..l~ which enabk>.s ~hcm to carried out progra.mmcs of reguhAion. 

juri .. resulting from ",e of manufac!tJred plOdUClS . The basic dere.05' againsl liability is 10 ,l1mi". 

the causes of irjuries at their 50urCt; .. 

QuaHty control procedures in ~\ cabh.=: industry is divided Into different cnaptexs based or: diffe 

ent information in the test and te(:hniqtle~ conducted in achieving standards and specincation 

Chapter 1 introduces the topk. quality control in a cabk: Here the case study is Northern Ni&.r 

ria cable processing company (Nocaco) it t!!erek,fe became imperative to introUuceNo'.::aco. 

Chapkr 1 explains th..~ cabl{~ design and construction, basic design dements basic cODstructic 

and also Article standard card prepi'lPdlOn 

Chapter 3 deab or. the manufacturing of quality. Here the quality control tests and techniqw 

including procedure and results obtained. 



CltAPTER T\VO 

CABLE DESIGN AND CONSTRUCTION 

Cable design can be defined as theinterprdation of cabk needs into sketches 

and dimensions taken due consideration of safety and regu!aiinn requirements. 

Cable are designed to meet the same purpose in the \vho!e universe. 'l'hey 

[{)fln necessary connections m generations, trcmsmission and distribution of 

dectrical energy, 'fhey arc abo mean! 10 be used for household, electrical 

appl iaDi~es. 

Cable construction is an ex.ercisc that involves consultation of standards so as 

to extract the necessary requirement expected 10 be rnct by cable at every stage of 

, d' tne pro' uctwn process, 

in Nncaco, cables are constructed according to nationai and internationai 

standards and at times according to custonlers specification, 

2.1 BASIC DESIGN ELEI\iEN'rS 

(a) Conuuftnrs 

(}) 

("\ 

11) 

(iiO 

(IV) 

Copper 

Aluminium 

Copper crated sted \vire (ccsw) 

Copper clad ahmwnium etc. 

(b) Insulation materials 

(i) Polyvinyl chloride (pvc) 

(ii) Polyethykne (PE) 

(iii) Cross-hoked polyethylene (PE) 

(iv) Ruhber {vulcanised".! 
\. / ... 



0) Optic fibre 

(a) Annouring materials 
.\ 

(11 

(ift , , 

Galvanised mild steel (round Dr Hat) 

Copper cl,)atea steel wire (ccsw) 

Flat sted tape 

(b) Sheathing materials 

(1) Pnlyv'iny! Chloride (pvc) 

(ii) l>olyethykme (PT~) 

(iii) Rubber (vulcanised) 

(ivy Cross linked polyethylene (PE) 

2.2 BASIC CONSTRtTCTION 

Cah!e construction especiaHy f{)f armoured cabie involves six stages.HO\vever 

some type of cavies undergo tvvo or three stages. 

IIIE Conductor stage 

IIIE Insulation stage 

lilt C r c.~ ~~..,. ( 0 ,or", .,.talk me:> 

8S Inner stead! 

8S Annouring ,,' 

Ie Outer sheath 

CONSTRUCTION 

2. l'·hnnher and diarneter of wire 

in conductor 

Description! references 

(~f)'l .. l" "'t'·i,,· "l'''''~'''-S ~<,f'; ""'1"'! '1"-'''<') ; "1 (r .. ,r!· 2\ .... ",s"tt"", "'" '" c .. ) ... "t:"'L'~H ~ •. ~ ,Qu H, ",,,,1.1/ 

c: v·", Ill'" ! (> • 1~O' j' <> •. ~ ,., l.-le ~';""e ') )~ "11m;; c ,,<.u. p w, ' a ~ .. $,d} 0'L.. ,L., ,. 

A,,,, nudz 
~"'''''''-
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J. fv1ateriai 
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-4, Diameter over stranded conduyt 

ctor. (NonninaI . .-. maximum) ! 

I 
i 
I 
I 
I 
I 

I 
I 
i 
i 
i 
I 
I 
i 
I 
i 
I 
i 
I 
i 
j 

\Vhere A::" /uea of the cDnductor 

n :::; no of wife in the stranded conductor. 

d "" diarnder of single wire 

From the standard, 

:\,,::25 mm J 

n ",,7 

4 

7x3.! 42 

d ~/-:Y~"'~-:-4--" 
---.... ~ ~" . . , .... 

!"~'.""~"'---

',,/7x3142 

'"-"2 14mm() 

Annealed conductor rnatcria! 

2m
! iayer/ I 9 strands 

hence general fnnnular fJf d§arneter over 

stranded condudor is given as() over stranded 

cnnduc10r ::.:.:(2n+ i lxdc where n ,,~ numbers of 

lavers 
" 

Jc;;;diamdcr of single wife 

exnmp!e~ n :.:~! and d ''''2.14 



I 
I 
I I 11 over stranded conductor 

I 
I 
I 
I 
I 

:;:;(2n+l)xdc 

~ (2 x ! +·1 )x.2, 14 
.~ ,~, ~ ;::: .. ; xi. 1"::~ 

;:: 6,42mm 0 

_ ...... ~~~ .. __ ..... _rr_ .. n_ .... _r~ ..... ___ ~ .... __ ~ .. _,._~ ....... -_....-.....-...... __ ~ ...... _ ................. __ ......... .......,.~ ......... ~ ........ _..,~""" ............. ~ .... -.. ~"""" .... . 

:5 . Direction and pn.>spira!img I St>~ lEe 207, for lay ratio or NSBS lay-

(lay parameters) I lengtiFs 

(stranding parameters) ! byrat 10 =rn 

! Diameter over conductor :;::1) 

I,' }, l.:;:; S :[) I l~.\ '-.'. 

I '-\ ",,*- ,1 Y I) .!..... ~y) :(.. 

I lEe 207 \vi!! only specify tay ratio(m) 

I L;}y ratio h)f stranded conductor 

I Single iayer:;:; 10 ~!4 

I 2-iayers I::: 10-16,10 -14 
. 1! ~"~~!(; 1(' I" 1..i I ~'-layers = s U" ! f , 1 \}- I J, ! U-l. '1 

I 4 -layers "" 1 0·· 17 , 1 0-16 ~ i 0-15, 10-14 

, S""m x D 

,
', ,. <: "" 1 (l ~'l") ::.:.: ~ fJ' X (! 4' :;;:t') .1>...$ lJA. s.~ ..... L 

i and 14 xD"" 14 x 6.4 =90r 
! ! Direction of iay > (Hltermost iayer of any 

I stranded conductor must be right handed. 
~ ...... ~~ ...... ~~ ... -.. "....... ................. ~-..... ~ ..... - ...... !. ...................... -.... ~ ....... -.. - ........ - ........... ~ ...... -.. --,. .. - .. ~ ........ - .... ~-~ ....... --.. 
INSULATION STAGE I 
~~·""-"--"-'''''-~·''''-...... -· .. ·I· .. - .. · .. ·'''-.. ······ .. -·······,-........ ~ ...... "~ ..... - ...... -,-..... -,,~ ....... -
L \VaH fhickness I See VUE 0250 operating voltage <; SOGv 

I 
I 
I , 



! 
. i (0.6 I kv.) pg 15 table IV fEe 502 
~,.~,~_, _______ +-...... ___ .... _" ... ~_ ..... _~ __ . __ .... ____ ._. __ .. __ m·._~~m.~ 

2, !v1atedal I See NSBS 120. NIS 153 

1 PVC. FE requirement 
~-~--·----,,··--,,·-, .. -,,~-l··-·-.. ··· .. ·---· .. ·---······-· .. - ... - .. ~-... ~ .. -~" .. ~-

J. Diameter over lnsuiatinn I . . 
I 
I 
I 
I 
I 
I 
I 

D 

Diameter over Insulation> D= de "'" 25 

\Vhere de ~ diameter of conductor in (mm) 

s ~ insulation thickness in (mm) 

~ ;:::1 ? 
~." A • ..).... 

,
. D :::: 6-4 + (2x! .2) 

1 ;;;8.8 mm 0 
.~.-" ... --........ _' __ • __ w ....... _" ...... _~~" ....... _" ........ _ .....•••••• _~" ••••. _~ ..... _ .. ~ __ ••.• __ .... __ • 

4. waH thickness tolerances! See Kk1E. 2.1006 {2 

I Reference Ntlen. cn internal specincation 
- ..... - .. ---.•• - .. ~' .. ----......... - ........ t_---~ ......... -.~ ......... - ........ _, ...... __ ...... " •• ~~_, ..•••• _~ 

j > 

5, Core colours, abbreviation I See KrvHZ colour code table or NlS 172~'97, 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

BS 6004 • BS 6346, 6500 

So! id eondnctor~ VIZ \V ~ Irs Cd + s) 

Shaped conductor. V 50S "" (h + s)f xs 

\Vhere d;:: conductor diameter (mm). 

S ::" insubtion thickness (mm) 

Z;:: filler factor 

de ;:: diameter of a strand (mm) 



\ 

CORE STRANDfNG STAGE ! 
---·-·---·~-·--·------··--·----·-··~-i-····---·---··--·--.--.--.. -.--.. -,,-... ~.--.. ---. 
_.L. ____ tl~m~~~r.D fl.3.Y.cr.~ __ .. _ .. __ ... ~._. ____ .. _ .. ~~e. Kf0I~.-2.l:1.P 1. __ ... __ ._ 

2 Nurnber of core I write the Numbers of cores 
"~"·"'::""--"·~~"-~·--"""'''·---·-·~-''''''''''''~''~'''''''''''·-·-''·---''··f·-·-''-''''··--''--''·.-............................. --...... .................. ~.-.. -.--.-.-

:) Centai f!Ber interstices 1 See Kme 2.140! page 3 
! 
! 
I 
! 
I 
i 

Exampic: 4 cores 

Cf: frorn the table 

0.41d 

- .. - .. -.-.... - .... - .. - .. - .. - ... ------.. ---.... --.L-.... ~her.~ d~Jlj.al!].eh~.r.J}f a. cOIe hunm 
4 length of lay dircction, ! 

i 
I then. use S ,c:; f ... 1xD 
!,,~ ill 
!\VnCfC ~) .-::-; cores lay lengt 1 

lp.A :;;; lay ratio 
I 
I D ~" Diameter over core standing in rnm 

I Ff'P' } -i ........... > 

, h1 "':20-25 for cabie v.;ith round conductor 

I iv1;;; JO~ 4G-for cabIc wHh speed conductor 

I ~i ~ 14 ····for flexible eord!cnbie 

I N. B Outermost layer must he right handed 
~ ... -.--.. - .. -.-... - .. - .. --.-......,. ... --.. ~ .... ~ ...... -.... ~~ ........... ~ .... -.. ~ ...... ~ .... --... - ...... ~ .......................... ~~ ..................... -..... ~ ..... - .... ~.,... ......... .... --

5, Diameter over core stranding ! See K~v1E 2.1401,then use 
! 
I 
I 
I 
I 

From the whk 

I Refer tn K.h1E 2.140! for factor in (mm) 
I 
I 
i 
I 
i 

\V'here D'''diameter over stranded core iii iYi:,1 

Q,;;;diarncter over a corcin /'!'iM. 



Fador for 4 cores ;;:; 2.4 14 

I 
! 

""!?14mm 

"'·-~"-"·-·-"~-·"--·"·-"·"~"··--~r·"~·····-~-·"·····-~·"'--~""'-""----".---""-"'--""~ 

I 
.. · .. TT5lameter:-o~>CfcoresTrarialn!i .. ·--.... ·-1 .. ·--t.Yi~\rrleTcr ~1·ver·c-ore·11ere··-·"·" 
- ... - ... - .... --... - .. ~-..... ---...... --.... ~-... +-.... --.... --..... - ... -_ ..... ---... _ .... -.. 

2, waH thickness (inner sheath) ! SC:t~ KJv1R .. ·factory standard 

"

, 'l>,1I~'< ~ ~'}' 97 1:)S' 61A( lo.{ >.) I f h .. _" .J,. , ... ,.~) 

I 
I 
I 
I I \Vhere S = sheath thickness in mm 

I f) :o:z diameter of sheath in mm 

: = ciu + 25 
-jjJB'tcl'iaI · .. · .. ---··· .. --· .. ·--· .. · .. ·~--...... ·-I--........ ---ffc·(.·v·cled'p'\T(; ........ ~ ...... -~· .. · .. ·--· 

, ,/ - .... -..-.... ~--....... - .. ---~ .... ---...... ---- ..... } ..... - ....... --...... --~ ..... ---.--....... - ..... ~~ 
4, diameter over inner sheath. ! /" ..... 

j / ~--~'~~---r~ 

I ,I 

: \ I \~,-" I 

D 

I from lhe~~~~gral: --.... ~"'-" y 

I.: D = diameter"over inner sheath in 111111 

I,.. V/herc$ de c:" diamder over core 

stranding in mm 

I S ~ inner sheath thickness in mm 



~, .. ~~" .... -.~L ... ---w .... -~ ......... ~ ...... --, ...... ~ .. ,,~--.".~. 
~~J\10t!.~l1NG. STA~~ .. ~=----..... ~~L ...... __ .... _.~_ ......... _ .. _~ .... ~_ ....... _, 
_~ .. Dinf~~ter oV,~r inne~ .. Shc;:nh .. _~I .... wrjle.~iallw~er ove.~ inner .sheath .~ere, 

2,51z.e of sted wire armour j See BS 6346 , fEe 502 for size of steel wire 

-:rf~umGe'r of sfc'eT wi!:e .. aimDlir·· .... i~ ........ ·-·rl·;;;~·.D' x"2 ,} 7 f~C-""-
I ~;-slc~1 
I. \Vhere, D "" du + dst (round) 

D '" du -\- Sst (Hat) 

n :" number of steel wire 

du ;c" diameter under annouring in mm 
I 
I . for nat \vire or gruong wire 

I 50% overlap of BCl' 

1

1.,' \Vhere BCP = bitmus crepe paper (abo for 

insulation in nat !round wire) 
4':"I)'iumeter over anno~;·;:·i~~·l~-w..-r--.... ········ ...... -~······ 

FrOHl the diagram, I 

I : \Vhere D "',diameter over anllOuring in 111m 

I S =dbmeter of steel wire/thickness of 

! flat \vire 

.~ ............. --................ - .. ~~~ ............... -...... ~ ..................... ~~~-.............. -... --............. - ..... ~-
, 

OUTER SHEATH J ' 
·l ..... ~lete~ .. ~·~; steel wi;:~"""""~~ r .... ·~~~;it·~ .. diam~~·~·~ .. ~;·;cr ste~i"··~~i;~-· -. ---............ ~ ... -~~ 

............ " .. " ........ ~~ ...• " ...... !... .. ..................... --................ ~ .. ~ ............ - ...... ---

2. \~.~~.~ ... ~h~~knes~5~.~.:er she~:~:..L .... 1. Se~ .. ~~.~?~ .. Ol17 .. !.~~.~.~~~ ... 19 tab.~= .. ~ ............ _~_ ............... ~ 
3. fvlateriai r See NSBS 120 

I (PVC type J a or as required) 

I 
i 



4. Colour of sheath See KiVfR colour code table. 

5. Outer diameter (n(H-rnal ') . , 
I.~~~' c............~\1 if 

D 

froln the diagram 

t") ... (I" ol. '1", 1. ... ... ".. ,l~ : k~J 

\Vhere D "" outside diameter (normal) i.n mm 

du "" diarncter under I (wcr armouring in 

mm 

6. Sheath thickness tolerance See Kp""tE 2.1006 /3 and 

use D;;~ du +23 as abve 

7. Volume ofP'VC f()r sheath See materiai rating for details 

Article standard card preparation is a step by step computation of materiai 

consumed during the process of producing the product \vith reference to the 

information provided in the cable cnnsruction t~:H"I"n to enable for proper c{)sting of 

the product after additional cost are taken into consideration eg salaries and \vages 

,water and light bi!!s ~taxe$ etc, 

;\ctide standard card prepamtion has the fi,)!!o\ving aims:-

a) It ensures delivering ofprndact in standard length. 

b) 'To minimize the level of scrab produced, 

c) It helps in cakulating the weight of material at every stnge of the production 

which hdp$ dudng material costing. 

The article standard card preparation can be best explained using Two Of Three 

products as an example 

16 



An article standard card lor NC''{ 1 x 25 mm:! which most be deHvered at standard 

length of 1000 m 

The tabk bekPN shows the maximum expected \vas1e in (rn) at every stage of the 

production process, 

-"........... ··········~·1 l=~::::::::~.~~~~~~~d it i on ~~~~~::::~~~~~~_ ·~·~:::::::= ... -l 
~ i 

LDra\ving (coarse) S l 

LDnrwing (middk) 

3, Drawing ( fine) 

4.Stranding (conductor) 

5. Coiling (wire) 

6J!xtruding (core& sheath) 

'7 );tranding (core) 

8. Armouringlscreeni ng 

9. TesHng .. ·cnbie 

3 

5 

1 

! 
l 

10,\\!rapping(cui! or drum) i 3 1:3 ~l 
i ~ ________ ............. _ ... ___ .-.1 ___ .1.._ •. _ ........................ _________ L ..................... _~ __ _ 

p , , 



Tabie 2 below shows the de!ails information on the preparation of artide standard 

card fort-ICY or 1 x 2.5 u1m 1 

-"'~"~~'''-''''-''-'''''~:''-''''-'''''~'''''-'''''--'''-''~-~''I~'''--'' .. - .... ~-..... - ... ~ 

Name:- Ajiya SJ I . I Weight ~ 3LgSkg _. 

Date :~ 20.108/99 I NCY 1 x 2.5 mnr I standard pack ~ lOGOm 

r".-..... -r-.... - ....... ~.l (~~:.~:. i ~.::~L. .... r~ ...... ~ .... - ...... ~ .... - ... - ..... - ... ·-T .. - .. 

I ' I I ! I ! Processillg I Addilio"a\ !Length Mage I Net weight ,Gross weight I Cnpper 

I Stage~.. Il~nght ~l~ •• ~(m ) .. _ t_.kg;~~~.t_~.~<km ~ __ Iwaste_ kg 
, ! I . : . I Conductor I - ! !o!o I 22.15 I 22.37 I 0.22 

I (dravAng) : I l' I I 
[l~s-;±;;i(jn 1--5 .. _·"··'1 .... · .. ·-1·00) .... · .... I~· ...... -" .... -· .... 1 .... · .. ·9.73-...... -r .... -.... · .. 
Lc.core)_I_· .. · __ ~· .. · .. _L ........ _ ....... _ .... l._ ......... ~ ......... _ ... 1 .. _ ...... _ ...... -. ...... 1._ ...... _ I ~:::fn: &j~-3~--+-i(;~~ -1~ ...... ·-· .. ·-·I-~ .. ·3u3·-- ~.-
I '\vr.~~p1?IDJL~·~_ .. · .. --.. l·-· .... ·--···· .. -i .. ····· .. --~ .. ····-........ + ..... - ....... ---.... ~! "-'-~ 
i Store I I 1000 I I I 
! (deHvery I I 1 I I I ' . I ! : 
L iet}gth ) .... L .. _~~·· .... ~_L._ ..... ,~ ........ L ........ _ .......... _ .... ..L_~ .... _·· ....... _ ...... L ... .. 

Prucedures In preparing tbe ahuvc table. 

the numbe~ of processing stugef?, involve nnd look for the fH.hlHiowd 'length .Ht 

stage jnvolved from tuble labove, 



Skpl 

'rbe next stage is to calculate the length pcr stage as ShOV'(T! in the third cdurnn of {ahle 2 . 

To calculate this? it is adv'isable you start from the ddivery lcngth lOOOm and add 

t()\erance at every' stage, mo\>ing in ascending ()rdcr tiB you get 10 firs! stage (cond16"t 

Calculating weight in kg!mm or per unite length at every stage. 

conductor stage 

\\'cight (1 mm) ~. f\ x d 

\Vhere A = area of cOllciucl()f 

\Veight 

'"" !! (p 

-4 

''':IlIY 8x.? 

4 

4 

(But the diameter for a 25 mm 1 cable is 1)8) 

:;:; ].142 x],i6f:<1 x Sf? 

:~ }4e1 weight of conductor (nw) :;;; 22.15 kg/km 

Gross vlei(~lt» this is the weight of dr,nvn copper conductor i.e (1 () 10m) 

Gross weight of conductor (Gvi} ~ A x d x !.O lOkm 

... N\vx 1.010 

... T~ j 1 'l{ l ·0 I P J.~L ... ~ ....... l' .. J 

\9 



Copper condudofwaste -= Gw ~ NVl 

"" 22.37--12.15 

Jn~mlaHsm5tag.tl 
Calculating the weight of PVC malerial consumed in kg/km 

\Veight of PVC ~ V x d (glcm::'l )~; ~Na$le factor (,',vt) x L 

\Vhere V = YDltm1C or PVC consumed km 

v :;;; n s(d+s) 

s "" insulation thickness in mm 

d ~ condudor diameter in mlH 

d ~:; density f specific grav'ity of Pvc in !ljCln~ 

.... i 1'1 "fc .. n ) 
~.. .J,} & ,!, 

L ::-::ienglh at in5u13ti011 stage 

~ 1.005 km 

wf:;;; waste factor 

~:: 1 17. 
Note :_ specific gravity of l11alerial arid woste factm of material would be found Hl Kl'f 

2.1004 

from the table ~ 
density! specific gravhy of PVC materia! :;;: i.33 gjcm

1 

pvc waste fuctor for power cable ~; 1.12 

V ~: 11 5(d+5) 

~'1 1..1'1 ,,() (;" l .)Q f' (l"~ ,J, >.~ LA, . {) \ i. / (:< + ,J. 0 ) 

=6.5 



Now> Gross weight of PVC kg / km 

= V x d xwf xL 

= 6.5 x 133 x 1.12 x L005 

= 9.73 kg/ton 

SieuS 

Calculating \veight of 2.5 mm2 cable in kg ibn. 
Total weight of conductor and insulation from step 3 and 4 wiH be the total weight of NLV 

1 XL j mm1 in kg/km . 

Total weight = conductor (Gw) + lnsuh1tkm (Gw)- conductor (Cu) v/>lste. 

= 31.88 kg/km 

ie \veight ofNCY 25nun& in kg/km is 31.88 kg/KIn 

\velr~ht of 1 coil (100m') = 31.88 xl 00/1000 
~ ..... ' ',. 

= '1 "~ 8 k'J ~ . i b 

I~xmrmle L 
Prepare an Article standard card for NCY 1 X 16mnl~ which must bed delivered at staJ1ii',g'4 

depth of 1 (lOOm. 

Solution 

StC.n.l 
'N{.·'~ .• ' 1 f)'" tn'1",2' , . ,{:' d "I' d ' .. " _.' ~"l' < Invo!ves 51X processmg stages tJelore it 15 CtlVere to store at hH)on 

1 DOm.! coiL 
Look for additional kngth (Le expected waste) at every stnge frOln table 1 

= lOOOm 

11 



~ ~~.~~ •• _~ •• ~ •• ~.~ ... r ............ .,.. .......... .......,.".. ••• ~~ .••• "'''''~'''~-............................ ....,. .. ~ .... r •• · .................. •· .. ~·.·~~ .. ··~~ 

~~al~~:- ~ji;~ S.J··~·· r"- Article standard card I \veight = 177 ,Ii 

D . ')0 '{\Q f('C! I N' {"',\I J • 1 t:.'I;run2 I ate . ~ k i ~.!Qi 17 :;, vIi. X ). V~ . . : 

_~._ .. ~ ... __ ... _ ... _..l (Q.:6-1.~vl "_, ... - ... -~ .... -~ ... L .. -... stJf.;ndau~ P~ick ~.1 OOQ m -........ . ! . . ! 
! : I ! : : I :. i i 

Processing I Additional: Length s1age INet 'weight I Gross \veight I Copper wast 

I Icnb:rth (mj - (m';' I (kg/km) I (kg/km) I Stage 
--r-~ I ~r' .---.---+---~ i :: I, 

Conductor I - \ HHO I I I 
{Dr~win~j_ ... _I_ ... ~_ ... ~L_ ... _~ ..... _~I_ ... _ .. _"t-_· .... · .. ~_··· .... 
Conductor I I ~ i I 
.... d' '. : : I! 1'" .." ,\ ! l'4,j '''1.''< l 'j ,l~' (Stran 1ngl : i !. 't.;),.)'i 1 .' "L! ! !. ,I·U -....... -.~:~ .... - .... -+ .... - ... - ..... 4-.... - ....... - .... t-.... - ... - ..... f-.. ..... _ ..... _ .. 
Insulation I 5 I 1005 I I 34.43 I 
( core) i i [ i i 
: .... -. · .. ·-.... t-· .. ·-+~· .. ·-..... ·-r· .. ·-· .. · .. -· .... r· .. ·-.... -t·--~· .. ·-.... ··-
(din!! & ! ) 1 lno'; i ! ! 
"" '-' ! - I v.· iii 

\Vrapping I : I i I 
_ .... ·_· .. ·...-L. .... _· .... 

T
i ....... - ...... -L.-....... - ...... -~ ..... ~ ..... - ... l-...... - ....... --

Store I j I I I 
(delivery 1 3 Ii 1000 ! 177.77 ~ i . . f . 

leno,th ) I j I ! I .. --.. ~--........ ~ ......... ~--.... --.. ,. .. --...... .: ... --....... ~ ........ --... ,. ... --~ ..... ~ ..... --... ,. ... ~.~ 

2!~n2.. ..... _ 
For a stranded conductor of (, 7 x 1.70). The s:ix stranded wires are always longer than 

inner single wire. In this case, a factor which wiH give us additional length of the six Wt(~S 

has to be kno\vn, 

\Vhere f = factor f'Or toierance 

s = average lay length in mm 

'Om;::: Inid diameter of the stranded conductor in mm 

ForNey 1 x 16 mm2 

Nt = 1 O~14 



S :;;; Dx lA 

5 J x 1 0:;" 5 1 =;;::. 5 t - 7 I It 

5.1 x 14 ~: 71 

Average (5) 

2 

~. 61 

Dm :;" 3d··d (since d :z; 1.70) 

~ 5J .- L70 

"" 3.4 

F ::"sf Dm 

= 17 .941 
f-.low check 3 tahle m KtAE 2.1004 and look E)f 17.941 or a Egurc dosest to it but 

greater than its corresponding value \vili give the additional length of a wire to be stranded 

From tbe tabie in KJ\1E 7.. 1 004~ i7 ~ 483 is found and 1, 016 is our additional length. 

NDW~ net weight of a stranded conductor \viH he weight Df sing!cwire (1.70mrn) 

;;;lL\.JJO~ x 8.9 

> weight of six wire to be stranded \vil! be 

= G x 20 ). 

Net weight of wires 
Since an alh,l\VanCe of 3 meters must be given as expecttd waste at stra.nding stage FrUIn tab 

c;,},! '" !43 .34 x 1 00:.\ 

eu waste a1 stranding stage ;;; C;w ... lPN 

But, since the lotal length (if stranded conducL.lf to he inSUlated is 1.010 km fiT)!H table ; 



Gw;::: 14334 x LOlO 

,,-:; 143.77kg 

= 144,77-143.43 ,;"L43kg 

5tClt 3 

JnsqJat i9.11 s\?ge 

Cakulating the v'('ejght of PVC materia} consumed in kg/km weight of 

~ V x d x waste factor (wf) x C. 

\Vhere. V = volume of PVC consumable per km 

S = insulatiun thickness 

d = conductor diameter 

os = diameter of single strand (wire) 

Z ;z; spacing factor 

d "" .. specific gravity of Pvc material = 133r}cmJ 

L ,:<: length of insulation stage (1.005) 

\Vf= L 12 

v;:~ IIs Cd + s)-1- d~ 'L 

'114" i (~.~ ~ 1 .~.'. '1 7)~ I ">'HlO =,), ,,t,X .• ,!{",.l+ .UI!.. "'X .. 51.6;} 
'. '..;. 

;:: 23 

:- GVl of Pvc ~ V x d x w f x L 

= 23 x 1.33 x !. I 2. x 1.005 :;::34A3kg 

.Step 4 
Calculating weight of 16mm1 cable in kg ibn wm give the. total weight of conductor 

and insulation from step 2 and 2 above, we have 

T\i·/ = Chvc + gwi~cu (waste) 

24 



\Vhere G\Vc + Gross \veight of insulation 

0;; 144.77+ 34 ~ 1.43 

z;; 177. 77kg/km 

"."<{eight of NCY of 16mm2 in kg/kn1 + \77.77kgfkm 

weight of 1 con (lOOm) :o~ 177..)7 x 100 

1000 

,;0: 17 .78 kg. 

25 



CHAPTER THHEE 
~~ .. ------.. ~ ........ ~. 

1\'1ANVFACrUHJNG or ~lUAL1TY 

OJ NATURE OFTHE PROCESS 

(ii}RA\V 1\1A1'[IUAL CONTROL 

conformance purchase $PccitkMlons nnd./m purchasr ordcr of the company. 11H:::S{ kst 

tests, when requhed or flS directed by the qUJ);t y manager Jnd n5SUrm1Cf Hwt they med 

qtWllly control inspeclkm rejected tags nnd nre heU pending di~posn\ im;tmdions. The 

"REPORT 01') THE H..A \\1 ~v1ATErUAL" llH~ repml shaH contaio the dcscriplkm of the 

depattlnent and other copies to be fOf'\V,Hd In the Quality m;magn kH disposal 

instructinns shaH retJin nne copy. 

with suppliers on discrepr.mcies found upon receipt of malet1fll':i. hbler;nh found 

Rnw rnakrhh shaH be periodically reooin<;pccicd. 



(Hi) PHOCESS CONTROL 

ProC(:ss control is the n~gular In::;pectlcn, me1.1sun~merH and test done on cable under 

process to ensure that tbey are produced according to specincntions, A-t each stage of 

production, therdiJrc some form of' test;; and meitSHrernents are umled (lUt. Random 

'<-'<'hik the pmces;; b continuing ratber tLm completion !n~;pcctirm stat inns are lY!:1lntained 

in each manu!hcturing Mea to ns:o.me continuos control of quality efcomponents and· 

assemblies, A specification" work card" based on (bta supplied by the quality 

department, sha!.l be issued to the appropriate production :~ection5, Productions follows 

up these instnfCtioHs when mmn1f~1during the pwr!uct The product nller a gIven operation 

sh:1H be checked to the specification '\'{mn cmd' G.nd lor governing specifi<:ntion by the 

quality control inspection depm1menL The number <H1d type of (hecks perron-ned such as 

report 

(iv) CONTROL LABORATORY 

H has the foHrr.ving funt-tinn:; 

{a} Monitoring the perthrmance of tiH~ manufacturing units to ensure conformance 10 

(b) Recording and reporting all observed d?:via(\nns to manilgement 50 that cnrH~ct;ve 

(e} Customer complaint 

(f) Up keep of the bborah.lTY equipment 



(v) FEEDBACK PRODUCTION 

'nlis involves the :;ending ha~k of technical report or infQrnwtion from the quality 

I ~ l·~ . ! . i "t"· f" , contH.h (tcpartment to trW prOuuctlOn (cpartmen on tnc oc,lavWUf n nny proUtlCl so 

as to acquaint them with tbe end state of'the pH)dtKt in ord{~r to adjust their mode of 

operation inca~e of any deviation [ion: the stnndm-d Gf to take uny correction action 

where necessmy, 

vi) NON-CONFORM ENG MATERIAL CONTROL 

disposition report by the qtl<11ity (ontrol sect len. 

The quality control rh::panmenl personnel onlY are permitted to at1~Kb or remove 

IH.unber, desc:ription of matefia\, singe of manufacture reason for rejection, quaEty 

rejec:ted. Hold number {:ic shaH be t.,hOW1L 'I'll)::; form shaH be presenV~d to the 

signs the rejected form. 11w QuaEty manager, Qtw1ity inspector und PrOdtH.:1inn 

n) com:essionlre\ease on risk 

b) Remake 

<1) The quality manage! in (o!hbora!inn 'Nith the qtw,Hty control 

the "Concession!Rclensc on risk'" i~, refused, be encirdes the "vord '<No" as::;ign a hold 

number and the date, fiJls in the "Disposition" Hnrl signs the fonrL 



b) Remake--·11ie quality rnarwgn fiUs In the "Disposition" and signs the form. 

1l1e production mil.nager or scheduler lnstitute.~ a remake, 

c) 'nU! Qunlity M<H1ag!::r in Collaboration with the Production ma.nagers fins in 

thx: necessary instnu::tion. En re'vvlnding and ~igm the fOWL The QualHy 

control inspector for foHmy retains ,-,ne copy up during the rework to savnge 

gGod material opewtion. Copies or recnrds rovt::ring dispo~it;o!1 of nOH-

conforming materials s!wll be maintained on file in the Quality C()Htro! 

inspection deptlrtment. 

As a result of desp;jtdH:d, nOIH:onforming materia! Of upon receiving <~ customer's 

b) Find disposition of any nOIH.:rmt"imning mtlterlil\ ?;;haH lY~ made. 

C} Investigation into the cour::;es oHile compliant !;.;hal! be im;titulecL 

d} Compiete record of all swps taken is 10 b:. retained on file. 

e) Fowwt repm1 is In be sent to the cu~t(mH-:L 

3,1 QUALITY CONTROL PROCFnUHES, 

executed t1o'Nk%ly hy a perfectly balanced organisation under (he directive, of an 

oHmipotent lender. Thcn~ would be no need for control. It is the purpo~e of the c(:mtrd 

product is in accorrhnce with {~s!abhshed standard. 

TESTS 

It den!s with mensudng performance in (elation with established standmds, prm:ess 

quality crmtrol and defines the varinu5 s!t:ps !ah:.n when canying out the tfsts. 



purchase~ at the time of ordering, 

Ty-p!~ lests: Tes!s to be mndc on specimen of caUes HS produced by a specif!c 

cables designed to comply wiO) the requirement or is 5wnd()rrl.These tests (dler they bav~~ 

been successfully completed need nGt ht: n::peakd urdess changes (HC wade which might 

TYPES OF TES'l"'S 

b) Electrical test 

(;) 1\1echanical test. 

d) Therm;;d. test. 

e) ()ptical test 

Dcsign test> involves the veri fica!inn () f 

i) Dimension .- Diametef of single \vire, nm:!nmdm::tor diameter, <'!nd outer 

dia,nder of sheath-

Ii) Testing of w~l.H thickness of insJrm:!innfs1H:ath 

EleddcalleS!: - 11 involves the 

i) Density meaSlHemen! 



iv) tviechanical properties of insulation and sheath, before. and ~nef ageing, 

v) Bending te;:;t 

vi) Tear resistance test or nat cords. 

i) Heat shock and ;'ihflnkage 

products The control procedure$ wiH be restrict(~d to the very important tests. 

!, Title:;: h1easurement of dimenSions or ",·.ire and conductors 

conductors of electrk cahles and bare condudors as stm', .". finished o~ tnke.n from ,1 

Hnished cable. 

a) To provide a conducting palh for cunen!. 

b} Ability to vAthswnd pulling force while bying 

A!l these pammeters have a hearing on the dimensioHs of the v,:ire\crmdudof. This 



canied out, and ail test results are ver~Ded for !;;orredne~s .md accuracy! 

6. RdaterlDncmnents: iaboratory manuals: NIS 89 EO, 155' 82 

\59'82 and Rdevant cab'!!: s!and;uds, 

cuunt ofD.Olmm 

count of O.Olrnm 

lL1 For st~mdard conductors, till;: cent!al wire shaH be used for the dimensionai lJock.; 

9.\ The test snedmen shaH be ckaned to removed entraneous coatins?s, if an v, \v1thout t ...;; ~ , 

the !!:xtent possible without damaging It 

recerckd and used to dett~fmine the mean valve. 

TF..ST:-

CABLE TVPE: NCY 1 X 4.0mm: 

SAMPLE: 
COPPER conductor hbkria; 

TOLERANCE: 



vnjues fall within the desired ,·'niut, 

TESTED IJr,' ASlY A SUNOA V JOHN 

CHECKED/APPROVED BY: fNGfC ABDULLAHf SHEHU 

1 Title:-- insuirHion Resistance t~:st 

25copc> The procedure covers 1b~ methods or deh:,rmina!ion insuhltie·n resi>:;tance ofthe 

p!a~tk; materials employed the imulation c·f cable, 

3. Significance: At high operating tempemture under nonnal cOIH.!i1iDn. lhe insulation 

chanlctedstics of the insulSlting compound s!wl! be such that it ct)nfines tb: flow of 

current within the condtH.:tm, Failure 10 fulm {his r,;quirement resuHs in shmt circuit and 

kclinidal1s or the supervisor 10 carry otH the lest 

5 Reh~ted Document·Lahom!ory manual: NIS 153' lr? N1S 246'38, 

nlt-,J 0472/9.1 



6, Apparatus: 

case uf rnnHh;cre cables cort being takeH not to injme or damage the insl.ibtiorL 'HK: 

smnple shall be cuBed with the two t~nd$ protruding above the 'NaJer level to within 

25C1mm, The end~ of one of the. protruding kng1h :.:;l;n1l be ~tripptd {)ffthe Immbtio!1, 

8. Pro(:edure 

K i The water bath shall be Elled \vith vinkr tD Ihe maximum pennis~ib!e level. 

iL2 The bath shall be switched ()N and the \\'i'l!er lwnkd up to the desired temperature 

. ....f}oC "'0'>( i' h.{~ C' f\ (Lt. !, or lJ 1 ~or .nL "l: ,. 

The temperature of {he water is checb:d with the aid of the th<::rmonH:ter beihrc 

','.'akr for n per lod of 2110tlrS 

reached or in C[!~.;e of a thermostatic control balh, the supply need not be sl"vHdlCd 

OFf as the thermostat regulated the tempnalmc automatically. 

8.4 The positive termioal oflhe DC voltage ;,;,.)orCI;: is connected {Q the i>tripped mid of 

the sarnp!e and the negativ(~ knninal is connected to the body of the hath, A DC 

voltage of SUOV shaH be npplied in tum for dmatlon of limi1ed. 

measurement obtained aner j mlHute. 
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TEST: INSULATION RESISTANCE 

CABLE TYPE: 

[HAMETER OF CORL 7,11mm 

DIAMETER OF CONnUCrOH: ! ,)Omm 

, III CALCUATION OF RESULT 

,K::RiU-1JLL 
IOO x log D/d 
where K '" Insulation reslsiance COfl':<lant 

Rbs '" Insulation resistance measured in ~'i!X uhm 

L ;z: Sample length in l'>A 

D '" Diameter over lns.nbilon (cort) in mm 

d '" Diameter of conductor in mm 

K '" J..~9 ~, .. \i 
Log 732 II ,70 --: lOG 
1,30 ! \\'1 R!Km 

1. TrrLE:~ METHOD FOR HIGH VOLTAGE TEST C!N COfvtPLETED CABLES 

delivered on fndw:y length-

v.;ithstana any abnormal sit uat ion thai v~~ry occurs ;1$ a re:mlt of a fault 'without 



value in iibout 25lniu, the dmntion of !he test bdng counted ftom the movement full 

~est voltage is ,HI ived at. 

TEST: High Vollage 

CABLE TYPE : 

SAMPLE; Cornp!ekd Cable 11:, ddiv';;f on drum 

1 I RED i 4 I i 5 

···2~'···I;fEtIo\'.r-··"!·'4-···--······~···-lj·T·~·· .... ~ ..... --~, ... --

·T--,··--t-I3Ll}i~~, ----~--··~Lf~···--~····-·-.. ····h·i;···---· .. ···~ .. ···~···--·~ 

·-'1--"~I[\LACK .-~ -14----ri5-·······---.. ····~'····· j 
'--'-~~---~-~~--~~-~~,. . ~~ 

llH:l test shaH be considered successful if no break dO'NIl OCCtlf on any of the cores Of 

Checked and A[mnn:e~ Engr, ABDUL-LAiH SHEHU 



CHAPTER 4 

4.1 CONCLUSION 

Having undertaking the quality control procedures in ~ cable industry, It could he wn

eluded that an t;~hle$ manufacturers as a rnatter of necessity make sure that aU tlleh' prod

uds undergo the control test and tec.hniques in (~nsu6ng that at the end of production, their 

products wm meet customers specification and st<'lndards. 



4.2 RKQ.M.M.Et{nAI~Otl 

Human lives are IncreasinglY dependent on the quality of prcdw:::ts. Serious human in~ 

convenience, economic waste of !He and damage h) the env1ronment do occur as a result of 

qua.lit}' failures of nHlterials and products, HenGe the need for manufatcturers to build quality 

control into ~heir product cannet be 0VCfemphasizea. For a company to satisfy cust()mcrs 

quaEty needs, iis mnrke-t research must firs of all idennfy the quality needs nfthe targeted cus

tomers) product development must cre.ate designs that are responsive to these needs, nuwu

fachldng p~anning must devise processes to achievc the desired qualities, 

Thcrefore, quality control is recommended fi;)r al! manufacturing companies )n thdr 

production tine and on the finished goods products, so as to meet standard and specification. 



ITC 
NrS 
BS 
VDE, DIN~ 
N 
C 
A 
Y 
R 
F 

Cc 
2Y 
2X 
NCY 
NCYY 
NCYRY -

Electro - Technii.~a.i Cmnrnlsskm 
Nigerian Industrial Standad:.) 
British Standards 
(krrmm Indos\r!al Standards 
Standard 
Copper 
Aluminum 
PVC insulation 
Round (denole l) sh<.lpe of the cabk 
Flat (denote ii) shape of the cabie 
Earth 
fle:dble 
"l'Aulti 
Control t.able 
Poiyelhyh;ne (PE) 
Cwss·lined polyethylene (XLPE£) 
Slandard Copper conductor with PVC in::;ulation '. 
Standard cnpp<!r conductor with PVC Insulation and prehsheattt' 
Armoured cable (standard copper conductor viith pn>lflsula!{on. Round steel '~1re ar 
Pre- sheathing 

.Armoured cable y·A cabie 'with steel wire:.; fOund it for mechanical protection 
Conductof-
Solid conductor~ A c()nduClor consisting of a single '.vire. 
Stranded ~ A number of wires twisted to~ether 
Wire Around solid secUOl1 of not n;~)re !han ! Omm ~)ro(~,,"'pA s).v ($l<::'<''''''g' 

~' • ... ~)A~ ..... ·u (',/ O!~.;(nH~. 
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