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sopde go for replacing the coreioabde, as finding the exact o breakage s

diftfioudt {abmost bmpossible).

The godget here can satisfactorily detect o breden wive and is tweakage poipt in -

coyp, Doomve and 3-corn cables without distiwbing wires,

ey
f—

itooperates on the principle of eleciroms

windnction: a metal pad 5 up the

e When there is cusrent

‘,v

fiokd crented by the Dow of current s

Oenw comtinuiey in the cable, under testl the oustput indicntor s bigh: otherwise the

inedicator output i3 low maphving the previdence of sy open choglt,
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CHAPTER ONE

IMTHRODUOTION

Crisipg day by day, w5 more and more

deviges, mohuling 1 thermaily  are currently  boing

crrg i eater efficiencies,

v developed and made gleotrieity

Sg far. the mst widely kuown means of conveving this vital {orm of euergy, fron

Abthough i ses are being designed anl

manufsciured by most competent engineers, using the best of materials; all in 2 bit o

perizet the cables, they Inevitably depreciate with thne anll in mony cases, fnh

farurrerd by 25 UIOIY 1

2
v

in an attempt 0 minimize the oxpen

Cthere then arises the need o ourtail the wenaee of invessan

instrumesd thal comes o mind, when g eabile fndinales

(SN IR RIR AL

a sign of failpre is the se-called continuity tester- which basically seeks

swhather or not there s conthinity of i

i the combocting

The sadget “invisible broken wire detostor” secke to go exiya mile to frave the

sy of the break b insulation cover of

e fu g conducting wire




P2 PROJECT ORIECTIVESR

maplament and fest a device

The obiects of the project

H(?g e of

khen combacior in o oable,

Dretecting the provise poind of broak

i, hocking wires es asd appliang e o
Hi. Remotely cheok high voliapes

P30 OSOCOPE OF THE PROJECT

3 poviable device aim

or, sinee s operating principle canters sroud sensing the alternmting current

ad by the carrent Powing throogh the cablos conductors, the devies

maing fiohl gener

sine ot appheations Hle dotermining i

EX

ion s broadened fo encompas

ares of applict

Adse, the gndged s primarty mcsnt 1o Jetsol open

P4 PROJECT OUTLINE

Eoocriie up s composed of chapis

Chapler one sntails the reductory aspect of the projeol work, which highlights the

E¥ther vtems

appl

project backgroond, objootives and scops of the project

embedded it are wmethodology and sowrves of materials vsed in the desipn and

Foves of devices and jochpigues Binked fo

review of

i have @




“eablos as owel as vartous faults and faalts cauy

including the concept, types and 8

ek cireuit design and foplomentation, gives an in-denth mnalysis

., desonp of values of cony

of the mmjor units of the ¢

<z burther to

cofoulations wiwd selection of components suitable {or the dest

the eonstruction of the cirost and casing,

Chapter foar presents, in g nutshell, the steps ke
" FES: (.i %%

nnterad, photy

wission of the resulis, The consirainis en

castng wre abso embedded i this chapter,

Chapter five conclules the whole work, Beconuue

roncrs  and of engineoring

measpsement and evaluation}
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For the ewse of desipn and oplameniation, the oircutt is sahdivided

nnite, a3 depicted by fignwe 11 o

Power supply umit

baput swhching uni,

s gain hpenr amplifier unit,
AC Do converior unt
Output indicator,
The powsr supply wnil s the sowee of energy o the system. and s

wis i, the cirenit cannot §

from the foct that

mdispensability can be at

mdamental role, As tHustrated in fig b the unit ds fixed fnothe oiroudt in such s
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as to direotly supply the operational amphifiers and the AL 0-TH converter

Evoitnge with v connnon ground,
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> ogad swiiching onit comprizes of two s

H

metat pad and the coll Hoked by a switch 1o facilh

werbn g8 IEOVS Are

CEHTT

¢ g from the cable ander

amplifior inpul, s that the

itiey for mapnifivaiion,

The Aflde — DO converier ig

S the outpud ferming] of the sperational ampiifier,

Camplified a0 sipual from the amplifier

The ontpnd indicator is comeotes -

fon of either low or high ourt a

inckic

s doflector amd

- the me

aEe

bat o tme. However, the meter dellecior is

switch, so thut only sither of the two iz e

e appropriate for the detoction of breakm

atwe 1 iy able to dHsoriminnde againg
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1.6 SOLIRL

A MATERIAL

&

Bsching

i orebuively small fown wtth bitle or na

w

wod surpdus shop, b they might nog

ey

x Daa book provides an alternative component o sdeguately subsiitule o

partivular component of a cieudt, which s not avatlable o 2 point i time, to facilitale

isterchanyeabality of compomenta, B s parthy on this basis that the materials for this
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project were sourced. The materials were t fedectronio stores,

¥




CHAPTERTWO

LITERATURE REVIEW/THEORETICAL BACKGROUND

ATYPES OF CABLES/WIRES PALILTS DETECTORA

Any amount of emphasis made on the signifioancr of eleciric cables cannot Bt onby ¥

‘

statoment, considering the unparatieled sole they have cony

constiiabe an uw

our madern soctety. The application scope of elecirio vables in eleatrical poy

ead that the profession dself i mereaai

v Becoming synomyimons with eleotric cables

thaos, oo aweningful task o or B can be accomplished i branches such as ey

as, analog control, instrumentations, comumunications and  computer systems

ond mnking uze of wires in ong way or the other,

fis aganst this backdrop that there has been rising concern o retronch the

seant cabdes olisffuilure 1o the bavest mininwins, The concerled af¥orts In this ropar

noh as standand continully tester, Iaiching

demain reflectonmeior VDL thinper machine, cable aniffer

ooty fostor

polanty toster, exdended volt stick and cable fifrer

00 BTANDARD CONTINUITY TESTER

Thic s an stem of clectrioal tesl eupiipment used @ determine i an elecinion

path can be esfablished botwesn two points; that iz 1 an elepirioal ciresdt can be mnde.

The crenit under fesd s completely

Cprior o conpecting the apparatus,

“r
:




The testar comsists of an indics

=

weer-povmally a

Battery torminating fu two tost feads. I 2 complete cirouit i extablis eiy this test

fend, the indieatny 15 achioved {21

ZAZLATOHING CONMTIMUETY TESTER

There are times when a sioplo contimuity fodor doos oot el the whede story.

For example, vibration-induced problems b nutomobile wiring can be evtremely diffionll

o sdetact, because a short or open i3 nof madndamend long enongh for o standard tester 1o

respond,

In these appl v oused, A s complex

g fmiching continualy

o

~state condirions, The

4 aptermaitient opens and shorts as
devive voadaing g fast acting slectronio switeh {genesally o Rehmitt trigger) fooming 2

which detects and focks {Jachesy the indiveior on an informiiis

than g miliseconds (2]

3SMART CONTIMUITY TESTER

oy WO pEniHY I an glecinyug

Occasionally, ong peeds a continuily tost bty

gironit, Unforunalely mwosh continudy Care prone iy “he”. They do not do that

delibermely, bt if they sea a small resistance, they et toll eng that one has contimuty.
They ust do not kacsy any hetter, This anif is dHferens 1 von have continuity, it wall tell
o 50, A i vou are resching even g bow resigtance thio gh o componert, the anil will

ielf vou that as well The upit uses two 741 op-amps. I offers a short cirouit test carrent

of fess than 200y 3. 1t detects reshatance vahes of fess than 1000 {11




204 TIME DOMAIM REFLECTOMPETER {1

Fhis ixalso bnown as “eable sadar”. B ouses the pulse scho prowess o provide

visual islications of cable faults by sewding periodic pulses in the cable, As the pulses

travel along the cable, o Baction of the pulsy enerey is rellectsd front the fault io the teg

{

(L Any reflecting

st Al rellections are displaved on the Houwid en

surbaces, cabde start, foint teansfonmers, fault changes in sable fvpe, as well ax cable end

are shown m ihme sequence {111

g

BB THUMPER MACHINE

This employe a capacitive discharne mothod wsed in conjunction with

aeousiical deteciion mdiromenis. o this method,

The o

Hage s transmitted along the cable 0 are over a break iy
ca then be detected by site or sound, 13,
2E 0 CARLE SMIFPER

This i a bl welght handheld portable deiector that locates undergrounsd cable

by burming msulation from sl conmnoen types

ST PORARITY TESTER

we of an eleciric feld surronnding

. Fhe mstiment is calibraied o Hhaninate when within

S of g five es when bundled
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AEXTENDED VOLT STICK

This is designed 10 addveas the problem of dam

i underground cables during

swanee and repabrs, ensuring the correct cabile has beh ng molated, With the

A e AL ARV R R R A S S A T A SR F2 5

wid of o hot stick, the extended volt stick can bhe brought into the provimity of the

conducturs vet Reeping personns! at s safe distance JEET

the principle of B 1 welding 1o reduce the

H
1i
ik

e juint to that of o newly made one

s old cable jointy, rectiffes Intfermitiont cable Bl and can extend cable Ui

when geed within a mininlenance phan {4,
40 LIMITATHONG

A fdamental Hmitation of coniin iy e

ard 15 thedr fnability @ trace the procise

focation of the puint of breakage of o broken wire,

Devies fike the e domain reflectometor TTHD and Thumper machines sre very
sunbersame and not portable. and more imporian

fost of the equipment explained above alan cost

by the ordinmry mum bence, the peed to

Cand more polable

ves arvvnd deterruination of faults - breakage points in
n there arises the noed to review

various fankts associated with the




Aocable is o aingle solid o stranded conductos in

vatesd fronn one mnother helically

ssted togethor and enclised in 2 concealed sheatl, wwhich may or may not have

an suter proteciive covering in which the cable is t o

Originatly, & cable was mfomred o a

chain ased for beading towing sup gt the rong

ot g mmpens

ship w0 s anchor or mooring, Today, o cable offen refers to o line weed for the

5. {6

3

o profeciod by a pwisted wive stands and

when i35 used to cross oeenans undersen g es

wited by cable fs bronwn oz a cable

Pran

Phe first permanent fransatiantic cabic wo

Field, although demonsttation of s had been made in 1852 The fire

transatlontic cable was faid in 1936, 16)

237 CLABBES OF ¢

By purpose, cables Bl into two closses. namely: power cablos and pilot (control)

cables. Poswver cables serve o isansmi

colsis power (o devices and

vavions types of swiich

Ty comparatively low corrents for apparaius

and dovipes ¢

miphoved in controd, signaling and other autumstic systenys, {51

By the kind of insulation and sheathing weed,

suiaied nwialsheathed cables




SRR Tt

By ogrep mchules oa differentiatod by

{conduciors, conducior msle

:f and tvpes of profective

“

+ 35k, cabdes are available 0 volisgee of G661 A LI

ratings

G

P iSky with cores soolions of curent of vy ranging from 1o OG0

pos of wire! coppey

es, anud wires ¢

> avarlable iy both

i condug

conduciog 1 g conductor composed of g group of wires LT

5 el the wires in a stranded condurior ¢

The wive twisied it strand or th

e imaty comiact with one another. Be

st ot Cross o

5
H

oare sl

bnsuigiors: on O

srpcdinor

and not o allow electrichiy o leak o ad

pravent short crvouits and electrieal shocks, Nome ¢ conducting matari

red Indian rabber (VHD, polyvinyichloride (PV(0,

mmgnesiad ang




volume clecirical muniating

Meanwhile, plasticized PYC

oexceliont abhrasiont amd mosiure

patesial inouse foday. I hes good electrical properiies

s formuinted womeet specific p

Most wire and cable nsulaiion i comprised of

wcduotny

Iacketing: av ouder coating covering mudtiple nsubnied conducinrs fo form a

-
e
~
R
-~
£
s
et

------ sheathing, a tighy fiting woap, generally nyvion, tha covers the outer

254 CABLE SIZER/THICKNES

the oross sectiongd areas of the

S

The sizes of cable, by convention,

whaciora of the vables,

winiiations work have condugtor cross sectionad

i

=
P

S’ for sockel ctlets snd S’ {or cookers and of} v hoavy

erppipment. (4]

wal ares of the o

Uisually, ihe greator the cross-seotis

helovy:

sating, us shown in the ta
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Wire color coding 1 used (o indicate
For multi-core cables, oo Saore cables, the conduciors are

earth,

o
w

= the wire that o

ve wirer P his b
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Servicon

SRENOCIATED WITH AL

Some of the faulty binked o

IS

s short i

s, bow resistance

15, wel sechions,

wentric noutral corresion, |3

Sosne of these are discussed below,

st faultss These are faols when one o more of the phases are shorlcironiied

definttion of a

-
et

ich the inpedances of ©

are noel eg

wor nhas

HE Open oireai faodts; these are {aolis arung mainly 25 g

current carrving conduciors thereby croating paths of miing

it is worth nothing, a1 this Jonotore, that this project

crroait Faudts




237 CAUBES OF CABL

AULTES FATLURE

The continuily of powe

supply o varsus loads calls for the reliable operation of

coable Hoes which in the fmal anah depends on the guadity of work done i

A

mannfacturing te cables, jolning the eable lengths and mainiaining the servicenhiliy

.
g [a T
(M5 ft HIRIR,

pring o

e fauits may wrise from manufac

such an ore

RES 0N DADCY 18001,

and slits on coverings, breaks of insulating tapes intevinver, vnerfect conductors and

1 uprevealsd w the cause of high DO

voltage testing teads (o a heavy shorl cironit in the cable put into uae,

bMechapical injuries done to eables dering wiving operations. such sy [actures,

breaks i YO hoses, dents sud seores may be responsible for the failure of the oab

Servieg, £ a resuit of the collision

vatesd for g long tme way fald as

of sthe mgtal sheath,

Lead conpections [l for a munber of reasons incomplete soldered joints between

feads and cables sheathe, voids formed in haodesy

molding, poor contnd over the tomperature of the mpre

POpng o6

sichy as

Mrapwhile, even properly installed cables are subjest

overheating, excessive molsiure, corrosive environment and ageing




CHAPTER THREE

CIRCUTT DESIHGHN AND IMPLEMENTATION

£ay civouit desipn, just as it many aspects of hife, simplicity

day. Towards this end, the < g that the simaplest oplion w useaily the best s not new in

anaiog cironits either

Thus, this project i3 butl on g mibimal number of components, as depivtad by the

cyvouit diagram (3.6
SCHROCUT OPERATION

{ersiog

. & Dramish scientist, discovered w1819 during an experimend thay there

tiarry, He observed that o magnetic

wis # close reliionship

veen olecinctiy and «

needie was deflected inoa cerlain divection 8 wa

around 1, Dersted farther added that the Tho wo seir

M
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hape of concontic ciecles groun

& the conductirs. 141

A reciprocal of the above prinoiple was p Michael Paraday who

wd that when a condoctor moved b o magnetic feld, such that the conductor ot

the magnetic feld, then an eleciromotive force {and benoe, sleciie current) was nduced

i the conduciors; the valse of whish was directly proportional o the rate of change (or
cuttingy of Tl {4]

4
:

The pperation principles of ths project Budamenially ¢ s around the twe

ot

reciproca) faves staled above. The inpud swiwwhing {made up of a metal pad and a cotl of

o
;




indusion picks up the allernating cuwent {ac) § < frone a cabde by the

current Bowing through the seble Hve conductor, This fudd gets tn sformed inin g snaall

crrrent signal, which is amplified (nagnit by the operationad amphilier (UATA ) and

sihsequently rectified by the ac to do convertar. 1

cri meter oy an electric burrer (depending sn which iz enabled @l a point in tmed The

eadper in shid abong the cable o that in the ovend of a fnult (or breakapey glong a
o I Lo pN 2: )

eonducior agthy giving raise to disconts ity of cun . the oy switching picks

ap potbing and hovce the oulput is Jow,

o
L
..y

DNCTIONAL DNITS

Iz

From the foregsing i is evidenced that various units are coupled {0 vicld the

“invisible broken seirg detector” chrouin These units are the power supph

the jupan switching, the operationsl amphifior (v ariable gain Hoeor type) the ac-to-de

e the cutput indioator {ooup

sing of o meter driver and & bureer).

LA POWER SUPPLY

Mosi of the elociroo devices ¢

ke

speraiion, This is primarily because  has the

Thus, it is for this porpose that a v do battery s used for this project. The cireuit is

pacitor to stabilive the do supply s

-
jov
M,
oS
o
~
S
=
-,

dry well bottery with o large value on




Y

¢
H

LINETE

The sensor or inpul seviching unit comprises fve ool

faometal pad and an i

turs of epmmelod gauge wire wound wround an sy formerh The feo are

fuciditaty switehing over | the rwo sensors

asioas, i

prefesred 10 snabde the weia] pad when frvimg 1o trace an exact fault location ona coble.

anin,
= 3
w
b
i
-
-
u.«‘
)
-’
o
e
B3
AN

The regson being that it s more se s ooil and, besides, by

virige of the design and construction of the casing, i placed outside the

s

casing srad the wive cotl s from within, Thas, the metal pad is more exposed (o the cable
to be examined than the coill

The cot comes into play s 2 M o widen the gadget scope of application to detect

with freguenoy vapge of 50Hy o 100M2 Hom elechromagoetio

The input gwitching stage is coupled to thy civomt as shoven below
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THE VARIABLE GATR AMPLIFIER UINTT

Thig i designed sround a 741 operanional smphifier configured ju the fnver

synie f

5. . [y I SRS P 1 RN
the feedback foop

pravide a vannble pain setting for e

i1

-t
o~

PO
-

operatioal amph

Foy the iwverting mode conligoraiion shown fno i 33

e gain is given by .

- 47000V o 470 000 + 1000000/ T

J

This, o minimum gain of 4700 ang

Ax most operational amplifiors aye destgned to ron offn aplit supply o 4 Ver, neing a

aperational amplifier designed for split supply operation on g sidiable podanty supply

demands that the smphiier be based appropristely. This Magiog is




Ay inverting amplifieor o abovavs bissed in a single supply «

o

rarion by havi

GXF g s
0.5% e con

coted to s

Hive non-inverting input, ax ilustrated below.

e
<
et
oo
N
.
Tt

sy the current divider theorens, the curreny

Coarwd B given oY
¥ 2 J

3= By owhich imph

Therefore, I o+




attonal amplifier s calouiated by deducing

giescent .o ouipui voltage aromud which an anplifisr voltage swing

irad by o 16/ 0RE capacitor against thaiuation.

334 A0 - DO OONVERTER

o rectifior 1o msdification of the standurd balls wave peal rectifion the

Thig s
cnly ifference belng the application of a Butle forwand- bias voltege o that the diode

forward voliag b subimet froan the jnoonung AU

= drop s eanceed oud and honee de

LTS N

saporsd 1o b tevel wpat

hances sensitivity o

siguats,

H {5‘4
i
54

Yin From amphifier To Onstynn indheators

3 5 AL DO Converter oirow




e diowde forward vollage droprie Yy

4 oand D7 hold Vs
SR

tance s adios

c 1.0V, Measured valoe
he simallost volings can pass rectified

af eonduction so the

place D% at the
o voltags drop.

withoot the noy

uipra components are provided: a moving oot meter vizual wlicator and an
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34 OPMSTRINTHOM

The cirowtd disngram was first

determine the valoes of the components reguived. Afler the thorough analyais and

deternunation of appropriag cony values, vin the comprnems

The hardwvare design was done in maedules. In order 1o faciliale oonstructing, the

was first connected on g hroas wrting, of

wit, {i vl are oo

3 This iv v

finally soldered

Boperia o provent muli

S oot componenis on the Vers hoard in the

15 profect the components frow damage.

sl coriid

od the ciromit obay on the breadboard, the components were
gangtorred to the Yero board, On the opposite side 1o copper sivips of the Vero bourd, the

EY

amlb the components were placed in accordance,

oy H s
s whare 5oid

components-capaciiors, dindes, el

Adan, the 1 sockets

sidered 1w the This is 5o, by

EES)

o

Where coptiputy desirad, the copper

o Blade. Conmeeting wires were soidered firmdy in pdace.
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CHAPTER FOUR

TESTS, RESULTS AND DIRCURSION

2

Adter construction, fests were carried oot @ varions points and joints of the oiresit 1o

Ay RS

snmpe the yadg

¢ opermies as desipned. The mam ol is that comhucied o trace faulis in

caabi

Befors defecting brobes fault

et

S, Y DO seonngcted st from the

>

cable and the fuhy wive found ol by coutinuily method using

v multimeter o continuity

4

iy AL

mains Hue wire 8 con

soted at one end of the Baully wire, leaving the

oty ond free, Meutral

of the mains AL s comy

(OO .

od 1o the romaining wi

end. However, i1 soy of the rassining wires i

ad to be fanity, then hoth ends of the

wires are connected to the poulral For single wive festing, connecting peutral ferminal at o

end af the 1 detect the breakage pesind,
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. i R
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The results oblained during lesting o prototyping were satisfaciory.

Y

ces o elen
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' 5 een ey TN, vy L .
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CHAPTER FIVE
CONMOLUSION AND RECOMMENDATION
POOMOLURHON

Design and construcpon of invisibde broken wire detector was the aing of the project.

The pringiple of the project sarlior stated has +1oactunlived. The device detects

e

psfactonity br on cover of eables,

s o1 opens i condustors hidden onder e insd
The project bas brought 1o the fore a simpde tlechnigue of tadlding a cheap, relisble and

flexible means of detecting cable fandts- mainly opons, thus o considerably big sucoess,
5.2 RECOMMEMDATION

As discussed zorlier, the working principle of the gudget “lovisible broben wire

by

detortor” i based on sensing the AC feld geoerated by the current flowing through an AU

exciied cabde. This Hmils Hs apphicabilily to ondy power cables; ¥ ix thuy not applionble 1o

bad

pitol {or condroly cables found mostly in elecironics amd teloconnmmications, The use of ac

maing supply tr oxoite the fbulty eable also tends 1 give fhise delcdtions, dug to prevalonce

of the S0Hz freuueney vivmally everywhere, unless

v

ixas much a3 posathie folated

Fromn 80 MmBINS Carrors,

L i is revemunaniod that any future work on the projet

impiores the aid of g tons decoder to genernte a teat freguoney miuch higher thap the 50Hr

e

v

AL maing and Inject into the cable wire under test; instead of the ac woins sopphy. This

the influence of extrancos fields 15 roinunized, and the applivetions scope of the gad;

moadensd (o mochule pilot cables
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