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MAINTENANCE OF ELECTRICAL INSTALLATIONS 

By 

ENGR. (DR.) S.T. WARA MNSE,MCSE,MNIRODE,COREN .. 

ABSTRACT 

This paper considered the maintenance of electrical installations by 

identifying the ~ypes, the components and the various possible schemes of 

maintenance. It ~ent ahead to consider various aspects of the installation, various 

faults and possible remedy. The paper did not however deal exhaustively· with 

certain aspects o~ electrical installations - more especially special installations for 

power stations, closed systems/alarms, substations, earthling, instruments, safety 

and meters. However, the paper adequately dealt with the fundamentals as a 
' 

springboard to handling such other systems. 

2. INTRODUCTION 

By electrical ~stallation we mean the sum total of the wiring subsystem, 

the various components (switches, lamps, ~ses, CBs, motors, poles, transformers, 

generators) fori a particular purpose. These can either be of the domestic or 

industrial types and such other special ones like marine, aviation etc for the 

purpose of providipg lighting and for power requirements. Irrespective of the 

type common features abound. For the purpose of durability, reliability, safety 

and cost effectiveness there is need to take proper care and pay adequate attention 

to such installations. Also there is the need to protect the environment within 

which these installations are provided. The aforementioned is the business of 

maintenance so that the desired aims and objective of the installation would be' 

attained. Various practices exist for the maintenance of electrical installations 

viz: breakdown (or corrective maintenance), preventive maintenance (scheduled, 

condition monitor, condition based) and design-out (or improvement) 

laintenance r~spectively. It is therefore of essence that the maintenance ~rsonal ,_,. . . I 

must of necessity be adequately trained so that a thorough 

understanding/knowledge of the system is at his/her disposal. This will guarantee 
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effective maintenance practice and management of the system such that 

availability will be guaranteed. Aside availability also, maintenance (which may 

involve repair, replacement or renewal of the system) will ensure that the 

installation functions at all times or most of the time as though it was new. 

ELECTRICAL INSTALLATIONS 

3.1 TYPES 

They can generally be grouped as domestic, ~dustrial and special 

installations respectively. Also these can be of the temporary or permanent type 
r . 

of installation. Irre~pectiye of the type of installation the basic parts/component~ 

are about the same. i 
I 

3.2 COMPONENTS ! 

The make :up of any electrical installation will include the controls 

(switches, sockets), the cables, the protective components (fuses, breakers), 

meters (energy ~eters, voltmeters, ammeters as the case may be); other I .. 

accessories (saddles, clips, lamp holders) and the load points (lamps, cookers, t · 

water heaters, air~nditioners etc). Maintenance will therefore be a function of 

what aspects are ~nsidered. However, the application of a certain maintenance 

scheme often times will be a function of the overseer ofthe installation andlortthe 
I· 

corporate objectfve of the firm. Also for some heavy installatio~ 

transformers/substations will be involved. 

4. MAINTENANCE SCHEMES 

The name of the various schemes is a function of the desired goal and 

include: breakdown or corrective; preventive (scheduled, condition, monitor, 

condition based) and design-out or improvement maintenance scheme 

respectively. 

4.1 BREAKDOWN OR CORRECTIVE SCHEME 

4.2 

Here the system or component is allowed to fail before any attention is 

given to it. Electric lamps, loosely suspending lamp holders etc suffer this fate. 

PREVENTIVE SCHEME 

Irrespec~ve of the sub-type, the system/component is routinely checked 

and any observed abnormalities are promptly attended to before failure occurs 

such as in the spring mechanisms of certain gear switches. 
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4.3 DESIGN-OUT SCHEME 

5. 

5.1 

This scheme aims to eliminate the cause of maintenance (whereas the 

earlier schemes aim at minimizing the effect of failure). This scheme therefore 

has a high scientific value and overall cost implications since it encourages the 

elimination, modification or replacement of certain parts that hitherto were 

problematic. I 

MAINTENANCE OF ELECTRICAL INSTALLATIONS 

It worthy to note here that natural aging, wear and tear beside 

maloperation o~ electrical installations are responsible for all the possible 

problems that may hereinafter be catalogued. Also how easy or difficult it is to 

maintain the instaJiation is a function of how well or how bad the installation was 

effected. This in ;turn will dictate the extent of maintenance (repair, replacement 

.or renewal) to be carried out. In very bad situations though, it will be very 

necessary/econozrcal to replace the entire installation. ~ 

Generally; to maintain the system/component, one may need to carry out 

physical examination, tests (pr-repair/post repair) and take appropriate notes 

before and after :each exercise. This will ensure continuity, and certainty and 

efficiency . 

MAINTENAN$ OF LIGHTING INSTALLATIONS 

These include fittings, fans and all low power appliance (shavers etc) 
1 

circuits. ! 

5.1.1 MAINTENANCE OF SWITCHES, CEILING ROSES AND LAMP 
HOLDERS 

1. SWITCHES 

Commoq. types include ON/OFF, push button,. dimmer, rotary etc. The 

basic requirements/component parts are the same. Its function is to open or close 

the particular circuit. However they require infrequent checks/maintenance. The 

commonest fault is loose connection due to improperly screwed screw which may 

lead to sparking, interference, improper perfonnance of lighting fitting 

<1metimes lea1ing to burnout). The remedy is to fasten the screw and/or r~place 
the switch. Other faults include broken contact, broken ceramic casing, stiffness 

etc. Note that the switch quality will necessitate some of these problems. Bad 
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quality switches 'must be replaced with good ones. In switches with spring 

controls (such as a tumbler switch}, grease maybe applied from time to time in 

order to enhance it operation. 

2. LAMPHOLDERS 

3. 

This holds the lamp in place properly such that the lamp experiences 

uniform pressure and also makes the required contact. This guarantees some life 

to the lamp~ A lampholder that does not meet this standard must be replaced. 

CEILING ROS~/JUNCTION BOXES 

Ceiling rte serve as inter-links to lamps. Junction boxes serve as take-off 

sources/continuity points for some circuits. In both ·units there maybe loose 

connections resulting in sparking. This may burn the insulating ceramic casing. 

In case of loose contact, rescrew and replace all burnt units. 

5.1.2 MAINTENANCE OF LAMPS 

Lamps include filament (tungsten filament type) and discharge 

(fluQrescent, high pressure mercury- vapor, sodium vapour) types respectively. 

Other lamps incl~de high voltage sign and tungsten-halogen lamps. The light 
I 

output from a lighting fitting is reduced by absorption by the fitting itself, by the 

wall and by the surface of the ceiling. Also, due to accumulation of dirt on 

reflecting surfaces and aging of the lamps, the amount of useful light is redtked, 

hence the need for maintenance. 

Maintenance is required when the lamp ceases to light. The cause(s) of 

this is a function of the type of lamp and maybe due to the lamp itself and for 

fluorescent fitting, it maybe due to a fault in the auxiliary equipment (choke, 

starter, etc). Also, in large installations, fittings maybe installed af not very 

accessible positions. In such cases, group replacement. of all lamps is 

recommended at regular prescribed intervals. At such intervals also, cleaning of 

fitting, is recommended. Failure in some lamps maybe due to an open circuit 

(high impedance across the choke) or short circuit (low impedance across the 

cho~e). :~ 
Tablet shows possible SYlllptoms and possible causes of fault in 

fluorescent lamp circuits. Discharge lamp circuits have cokes and capacitors and 
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thus the fault symptoms, cause and recommendable cure may inadvertently be the 

same. Appendix I details some common problems and remedies for fluorescent 

Lamps. 

6. MAINTENANCJ} OF POWER INSTALLATION . . 
6.1 MAINTENANCE OF HEATING SYSTEM 

These include: 

1. Air Heaters 

(i)' Storage or Indirect: Storage radiators, centrally s\ted 

2. 

3. 

! warm air units, and underfloor warming. 
. I 

(ii~ 
\ 

Direct Systems: Radiant frres, panel heaters, tubular 

heaters, oil-filled radiators, convector, fan, infra-red and 

ceiling heaters respectively. 

Wfter Heating Systems 

(i)1 Immersion Heaters 

(ii) Electrode Heaters 

Non-pressure storage Heaters 
I 

4. Instantaneous Water Heaters 
I 

Generally;, heater installations may have the following components: 

heating element ~heat source), heat exchanger, insulator, cables, switch control 

etc. In some types heat control (thermostats etc) are included. Central heating 

systems may incorporate grill, pipework, valves etc. From the aforementioned, 

maintenance of heating system will be a function of that component or subsyste~ 

that is faulty. Tfs range from a faulty heating element, leakages due to break in 

power cable/heating element, or the insulating or refractory material Due to the 

latter, excessive :heat may be lost. Also, uneven heat distribution may be due to 

localized heating (resulting from break in parts of the element, poor grill 

orientation or faulty enhancement fan) in forced heating systems. 
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they are properly installed. However, even with the above such switches suffer 

due mainly to improper handling and installation respectively. 

6.2.1 IMPROPER HANDLING 

This has ~o do with the manner of switching itsel£ Most knife edge 

switches require ,to be homed-in if the contacts are to carry their rated currents. 

Most changeove~ switches and the like require to be homed-in after the handle has 

been moved and the failure to do this has resulted in several burnol\,t of terminals 

especially in fu~ly loaded heavy duty industrial changeover switches usually 
I ' 

installed in very ~arge establishments, factories etc. Note that inability to home-in . " 

properly maybe due to stiff springing mechanism(s) or loose contacts. 

6.2.2 IMPROPER IN~TALLA TIONS 

Improper terminations usually involving terminals that are not properly 
I 

tightened leads t? arcing. This results in excessive heating which finally fuses the 

threads and ru~ the terminal block. Also, unnecessary vibrations may result in 

loose contacts. 

6.3 DISTRIBUTI9N BOARDS 
; 

Various D':Pes exist namely: MCB (Miniature Circuit Breaker) Boards and 

fuse Boards. In choosing the appropriate MCB or fuse size overloads should be 

avoided by using at all times the correct' fuse and/or circuit breaker rating. With 
' 

additionalloadsj expansion of the board/or circuit should be embarked upon. 

From time to time, short circuits may occur within the board (just like in 

junction boxes ~ lighting installation) due to an electrocution of a wall-gecko or 
' 

rat or cockroach in the vicinity of the installation. To rectify such a fault may just 
: 

require the rem~ val of the electrocuted prey replacing the fuse or resetting the CB 

though if the board had been properly installed and the board cover securely in 

place, this fault might have been avoided. 

6.4 SOCKET OUTLETS 

Many outlets abound in the installation ranging from SA to lSA at homes, 
I 

offices and factories though the most common power socket outlet is rate 13A. 

The most common fault that can be experience is non-tightness of screw 

terminals. This may result in excessive voltage drop when supply is required of 

the socket. Re-tightening of the screw may remedy the situation otherwise, the 

entire socket uoit maybe replaced. It is worthy to note that very bad quality units 
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exist in the market today resulting in damage due to excessive heat on the 
I 

insulating casing and the contacts respectively. Such must be discarded and 

replaced. 
I 

7. MAINTENANCE OF CABLES 
; I 

Cables ar~ suppose to deliver rated current at full-load and at all times 
I 

without overheat~g and excessive voltage drop. Many types of cables abound 

made up mainly of the conductor(s) and an insulating sheath(s) as the case maybe. 

It is required at ~ll times that the cable be properly sized and installed to avoid 

over heating and! excessive volt drop. Overheating may damage the insulation 

resulting in leakage of current to an otherwise dangerous area. This may also 
' 

result in a short/an open in the conductor. 

8. MAINTENANcE OF MOTORS 
I 

· Motors ha~e been used for various drive operations today and they form a 

very vital basis fbr automation mass productivity in the industry. The importance 

of motors canno~ therefore be over emphasized whether of the ac. or d.c. types, 
I 

single or three p~e respectively. Their maintenance is a function of the compon-

ent ·that is faultY, hnd the symptoms and remedies are as detailed in Appendix II. 

9. CONCLUSION ' 

10 

Electrical installation is very extensive and more involving than has been 

handled in this lecture. So too is the maintenance aspects. However, the paper 

has adequately covered fundamentals on most issues as they co~cern eleclrical 

installations. It is the view of the writer that proper training, installation and 
I 

operation of st,Jch installations will go a long way to preserve the system. 

However, the undue presence of very inferior electrical components and 

ascessories in the market has seriously affected on the practice and has even 

complicated maintenance management. However, with new and adaptive trends, 

there is some hope in the direction and business of equipment and infrastructure 

maintenance and management. 
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• Fault Findins in Flu?rcsccnt Lamp Fittiap 

rr a ftttlnr rail! 10 .optrata corncaly, check aa follows :-

s-~-P----4-:----------- j 
No. :hem l"c>u to be applied ~ 

I. Supply and r.... I Check "_'Pioly volta~· at input to lilling. Cheek l"'larity of 
incomimc '"PI>Ir and ensure fume is earthed. f fuse has 

I 
blown~ sutpcct circuit or cu.mpuneuu and find the faulrbdore 
r~(II,ICtiUC lmto, ---.-------

2. Lamp Check larnp in a SJ:Ood httin~ and if proved fauhy repl.u::e with 
a new l"m•'· lternemher, nc .. ·ll!r try a new lamp in a fhtinc 
which has t'auhy compouentl or circuit. 

~----------------3. Cir~Cui\ J Examine wiriniJ inside the fhtinJ and if possible check ;a.g:t.1nst 
the ·,..;irinl( dia~tr:ln\, Chetek insulation rcsil\ance Lct-A·ecn the 
circuit :.nd the rnct~,t fr.une of the futin!J. The resistance 
sh•,ul'l h~ .1Im'·'" :l mc:~uhrns. 
1f an earth r.1ult is t'uun<l, trace the C.l\IIIJ, and rl!ltlae• the 

j compuncm. 

_., B01ll:uu Chokes I EMaminc for sl1n1 of overheating, if posslble check continuity 
o( windin"' and lnsulaticm retiit:mcc. Compare the 'mped· 
ance or inductance a":.inst a J(ood n:plica. 

S. C.;l.pacitors I E1e.aminc for lea.kaa.~e or d.1m:u:.:. If possible check the c:~.paCI• 
tancc and check that the clischar~.:c resislor has :l \'.llue 
between }-I mc¢ohm, 
The instuhtl\'10 r~siuauce bt:tWeCl\ case a.nd terminals should 
be a.Uove 2 nu~~~ohm:\, 

6, Starter Switches ,. Check opcra.tion o-(-,-,-M-t-er-ir-,-.-n-o-lh-.-,-~-00<1--c-i-rc_u_i_l -.-nd, it' 
found ra.uh~·, fh 3 OC\"' replact:rnent. _ _:.· ---

~;;-l;:,:~~j~j:;.~S-· .l l{;~uLe;~j,:~, ·~:.~-;~~~t::;~-IHtilh(i m~,.,· o .. ·erhe~t if 
the surr•>un•Ju1..: tcrt:Jwr.\turc is abc.we :;o-'J:"J°C. 

\ Lamp startlll\.: 1\\,1\ ln: J11L\·ult , ... ilh some tnu:t of clrcult if 

1 
the temperature i~ ~dow 5'C. 
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n 81 v Ch.cll la~np in ,-.1 c.,..,.. -· --·-----:- ~· •1~atlon r••••· Check, U' PGMibtt, lna.dau.o Ch.ck c'rcW' ,.~ ~ -~, ~~ Uti 11 proved f•yj&r replau \I Tttl ~indlnrt, for eoft"nwi'J '-'••..:n'-n• .. ity and, iC' I rai."._ and ,.p~._. r ~~ uamine all cJ:IIC I with a aew la.anp; '" , .. ,. '"'~auon r•••••nc~t, .,~i ~ • im~thnct. I mc~urt value. o( di.lc.h&tl• . Ch.U (..,., •uppl 
·- 1 bclew ·~ pou1blc, ltcondary '""1

"
1 . • • fiArt lapJitnf and ruutor ~bit, idauJa&iM 

,1 J• check correcl ·:=~·,:· nt•~ ; ·~~:___- , piece ~ · _ __ 
1 

. :: ~- .:. 

- R~r: Nt¥et tn' a"'"",.,,.,,. in a ci,..ult" ":h,h .... ,.,. ...... -. •• ;· '~a • .;a If' .1 ~en nt.abliahed that COft\pooc.Dtl ot clrcuil ar• no& ta\Airy 
II tupplr fUN hu blowa ,tWpeec c ".'uti or l!t'lt":·'" 11"· • ~"' •• :me tu.ac 

·• 
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Check tha' aU holdinJ( .. down b.Jiu ue t1sht i i( direct coupled, 
loolt (or the cause iu the c.JriverYmachine ; uncouple the motor 
an~ check when rvnnin1li1!i1, 
Tina trouble may be met with when replacement bn.11hts arc 
tiucd; thl \"hOIC COniiC\ ltel or I he brush R\UJl • bed I potitively 
on the cnmrnuuuor. . 
Tht1 is c"lremely unlikdy to har•pen after a motor has been 
runnin1 satiJ(actorily i af1cr a re·durn it mav .be disco\·ercll that 
the con'"'utatur is not true. or the t'auh ma)· [)c due to snmc fnrm 
o( shrinkacc due to rauh~· manufActure; in any case, the .;om• 
mutator must be turned true as a cure. , · 

(t) The obvious correction is that the bnuh·rncker must be rotated 
to ill correct JJntition as JJrC\'iouslv descri~d. 

(h) 1'his again is an uulikcly occurrcuce in the normal run of cvcuu, 
but OtiC which wnnld cause permancmly bad conunut3tiun. The 
b.-at \llo'ay lO tackle i1 job of thia U~scription i1 J~para&d~· tu C.UitC 
the field srstern, and I hen check 1hc volt drop on each coil: th~ 
drop sht.ualc.J be approximatt"ly the !'ante, ;uul any serious t.le\·iation, 

'"-···. . i.e •• a lo~· reaJina un one coil, willgi~o·e an indication oi a he r.,uhy 
r,:· • uuit, 

:oil• 
l~lt,CliUO 

lc. 

.:.aU• 
i-1• 

n 

.,.. 
16couon 

,.u 
lbtc, '"'' 
:11\callon 

',.u, 

:blc IU.SC 

.. ,;· 

(i) Thia rauh will vi·.c .a \'err ~r cornmu~"tion on lnitd and ia rt'cti· 
Het.l by rectuuaec:,itm "' Ni~o·eu in a f•re,·wus cutuple. 

(j) \'ariOUS 11radct or brudtC!I :.re fitted tltl'elldin.-: Ull the \'Oit•tt, 
dr.•hcr• •uti ~i,., nf " IHnt'lti•••· '''"''''' th the ~r:r;ltle c)( bru•h 
rHmumemle•l hy 1hc Ulfl!,hr. 

3·1'11'\S•: MACIWH:S. 

The motor refuses ICI start. 
(c~) Open circuit in the line brouuht abt.lut u.,. t..lownjfuse·elcwenu, etc. 
(0) Open cm:uil '" the mutor stah.1r '""'indmg. 1 
(t) Open circuit in the rolor "'iudin~ "ith a slip·rfng motor. 
(a) Check liue vohage "ith a H\hmet .. r ,\thl t-x.unille ror hlmHt fi:SC'• 

f'temcnts. · 
(b) Te1t the st.ttur cu·l·uit fc.~r t'ufltinuit~· t.,· mr.tl" uf a • m•':O:It(~r ' 

or IC'III l.;uup. 
(t) 'l't!U lhe t•Jiur c:lreuit Cur contiuuit~·, includin.l( t~u: rutur winUin1 

iuclf. 

The mo:or ftlhfiii!HS fO start but ruru slu'"·h· and r.tQiidh• (~\·C:~,-fe.tu . 
(a) One phase shurt circuited or earthed. -
(6) Ovcrlo3d at uatlin~. 
(a) T~st ror :~ short circuit or rur ph.ucs dm~.:n to earth; these r.~ults 

can onl~· be rcmt"dicd br :\ \OI,Iuduu.c relMir. 
(b) J::xamine the dri~o·en machineq· '"ith a \'ic'"· to tindinK out wh~t 

has brought :~bout the increased startin~ lo3d. 

On loatl, the n\olor o .. ·erheat•. i 

!a) Ow·rl•.•·•d. 
b) l·:.tcutsi\·e ;unount u' ,., ·•r d •. 
t) Nt•tur thiJrl eircuit •· ~. · ,,.,, 

(d) ("·,~c:lc ovfr the e"terr I • •,!"t· ~···· .• 1 .•. j,,u t:;•••-.cl.! :h~· •crease. 
fb) ' ' i• o1 Vr!t\' If"·' • t • •' ,. lo.• IH•II•:•o·oo'o•t:l•••! \, '"r• 

" . ' II( iU \,1\~' 111111~ • I• • j • l • 0 "' ,, • 1 !: , 

.. ~~~~:~~ 1u1,1•1~h~ 1~~!'.:•11ldu · :~.~~ : ..... ':~. ',··,J.'.'.'~':.',': .. c r;.~,:;j, 
h ... , llu: 1notur u~o·erlu::ua: '~ .. ·~ •• · · 1 .h:.u•·uut lur 
the motor, or beuer sull, inst.\o w1.. . cltised moltJr. 

~') Test for ;& she,rt circuiL or earth aJ pre" tou.th describcLI. 

The rnatnr il.uU with dilncuhr, and "''hen loaJ is opplic:J there i.1 au 
ex.~..:csst\f! drut• iu tpced. 

''1 .. "•furl' "' . ,.f, .,,.,,,, ... 

• ,j, J lttUhJr tl\.: ru,••r ...,u·····•••O: ,,,. • .;.11 n:;. .... · ,,. 
a.s 

!/· ...... 

1 
... =---
""'· lie• .. ~, 

\. 
RccUOutlon 

5. Jncllc•tlon 

Poulblc C•wc 

Rcctlficotloa 

(o) E•aminc the rolor ror cracU or lOOM b~u,, I 
{~) Test acrou :\11 three dip.rincs (or cqttaf vohagc drap; 

the n~.:to~ starter rur brealu in the rotor c:ircuit; 
rhco•tau, etc. 

e. ... amine 
r"amlne 

On closin1 the ntain 1witch, fu.c-.i'cmrnu are blown or the main 
circuit·breaker trivt. Do not inune<:hatcly rcJ)Iace ruse·clemer•tt or 
circuilebrcakcr, and try a1ain. fo'irtt look (or" possihlc cause, there iJ 
• re~o (or cvcrythinr. 

(a) A short circuit between stator phases or an earth, 
(') ·A short circuit in the lc.ads bc1wecn die main switch an«J the 

st;arter. . 
(t) The slip.rin.cs or a slip.rinc motor are shore circuited. 
(J) Sornc root has left the starccr h:uu.llc tic\1 o~~o·rr iu the Cull • on • 

pwitioa. 

(a) 1'en (or a short circuit or earth as prcviouslt· described. 
(h) · 1'cJt Cor a short circuit io the conncctintc leAds. ,, 
(c) 1 h.is can bell be discovered by li£cln1 the mocor brushes and 

app(riug a reduced voltage to the stator;: i( the motor ,..e., at 
all then a thort circuit ui1ts. • 

(J) (;ct the uruJer•vohatrc release coH repaired :at nnce; thit mal. 
practice or lockinv the starter handle over should al\llo'olll be 
11,\tnptd on, It it e11U 0~ i6U)' \'t!tti)re u( lll\rlr.r•\.'tJhi\l(f and 0\'tr• 
loat.l prmection lo the llhHur. 

A PPtsN.btJC IrA 
. -· ·-····- ·- ---· Common faults and Their R~ctiiicati()ii. ---· 

The following notes are intended to act a.:~ a very gener~guide 
to the observation of the more ·common-faults ·likely to be met. 
Briefly, the observations fall into two classes: (A) The installation 
of new or repaired motors, (B) Apparent faults after a period 'Of 
satisfactory service. 

I 
(AJ Til£ ISSTALLATIO.'I' o•• NEW OR REPAIRto ·'IOTORS D.C .'1.,\Cifi.'I'ES 

I. ln.IIC'AIInn 

2. 

3. 

Poulbl .. Cause 

RectJtiutioo 

lodJc.aUoa 

Poulblc C•uu 
RcctJftc~Uon 

lacllcolloa 
Pouiblc C•UJc 
R•<Wicou., 

·•Uon 
• :...;t(• •, 

'(, ~~~.:.u• ;, 

''' u . .,rin.,, f''<u'rni'·~ ""·'''it ll"ll"r.1trd •n thr rh"'"'•tit· tl .. tfrr 
.tn:nfnp;tui~l l1y "ruru•na U&rllc (JO the l.ut •luJ "-hidt,probably Llu...., • the t\ue-~lcmenta, r 

l:J ~.'~~:,:'i:~":,::i:'/~'i~h~ fi~jd1~r~t~i~:'Y for <he '"'"ft· 
(a) Check the SCoilrtin.l( current. and either inltAII a l~r1er tt.arcer or r~flucc the startin11 loac.J. 
c•> Ch~ck for continuily o( field circuit both in the lllotor and in the 

exrern.al wirinr. • • . 

t\t ltirlirtinif, :u the Jtarter handle is moved O\.'er. the motor ruw fine 
in one direction; then stopt and re~o·en¢~ direct~o or rotation. 
The compoundinr i• r•"'~rw.J .. -----·· 
Re·conncct and ch'cclr. polarity or shuot and series windinrs. 

On load. the motor o~o·erht'au •. ______ _ 
The load is too ~U~h r~·;tt;; ~otot. 
Read Motor current with an ammeter. check wiclr\ the ratiniii'·Placc, 
and either in.ttall a bii'i'er motor or reduce the driven load. 
Sp:ukint on load. 
. ·l \\'ronv voh.aae. 
'"· Overload, 
:.} >. "'~f,..• •••rsed. 
id) Wr, .. ;:., _____ , ' 

{o~i \'' .• n a voltmeter. cr ...... ''· .• ,h ., ... :,. e i.t in accorda.a~,.,. 
.•! \;!;~ ~~~ Z'.::~~~~:i~~~~~·:~. arma1ure ~ .nl, and if in' coceu, 

reduce the driven load or install a lar,er motor, 
(r) Check conncclion• and 1 .. 1 lhe polarny. o( lhe compol .. Wilh a 

compu.s needle; with a motor these· Should be the same polarity 
;u the preccdioc main pole taken in· the direction o( rocacioa. 

(J) See th3t the brushes arc iu th.c neutral position: thi• potilion is 

····t".~e ':.~i:'. w.~. ";,~i·~h~n .. nd~~~"f, br~.•,l•·,roc~!!' :i' ~~i::r~'t;.:',! 
o!' .ariable-speed moton the bac ... -.. . · · · ··,.;~,· t!"'·• .. r 

· .ecc:&aity, be the actual neutral poaition buc, never ... ·.a~, lhc 
desired bru.h posicion it marked ., •bove. 

ll)t 

~.~:_,: 
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1 
i 
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-- - -· ·-3-PHASE-MACHL'lES. 

c · --1,--f...UCatloft 
Possible Cauae 

"!"he motoc rd'wes tO St.atL 

(c) Open circuit in one ol the lines: rcsultinr in sinrle-phase coo­
occcioa. =.....,;...:=..=:_----:::...~~ = -_-_::..·.:...;. 

(a\) Bre.ab in the rocor circ-..:ic ";ch slip-ria.g motors. ;.- --
i r---
~ 

i . 
I 
i 

I 
I 

- - Rectillc&tioa 

2. Indication 

Possible CauJe 

Rtcli6calioa 

3. l:~dication 

Po..ibl< Caw• 
R-:..::tifin.tion 

~- fn..Sic;ation 
Pouibl~ Caw~ 

R~~titicatioa 

(c) Check line voltarc .. ith a •-olaneter and examine for blown 
f'usc-clemenu. 

(6) Sec lhal rotor circuit is eompletc from brushes to starter. 

The rheostatic lt3rt~r or .l. siip·rinc motor becom~ cxceui\·c[y i..c'l 
dllriac the It~ period. 
(•) - The rheost.:u Ls not l1!"'i-: enouch Cor the sta:ting conJlcions .. 
(i) The surtc:r has not be-:~ ordered to suit the rotor votu .aud s:npi.. 
(c) Oil has not been put i.:l 3.0 Qi.l-lnuner.ted starter. 
(•) !wfeDUre the s.urci=:IJ ~:'Ten:. ~ either ch3nJC the Jt.art!: o,. 

reduce the surtiO!t lo.1:. .. • 
(.\) Check th:t.t the ro:or "··::..a .1nd :t.mps.. :t.te the Jame Cor both mv~"r 

and surter. 
(c) Fill co the requ;red. !eo,.·~; ~ .. :ith insub.tini oil. 

~ toad. the-tfioto.r ot·e:-h-!3.:1. 
The~ it too nu.H:~ !~)r :~~ :t!..,!Or. 

R-!.J.d m(\tO:- curr-:m .... ·i6. 1:-: 3:!\0::.e!C'r. c?l~-:c ..... i:h r:uin.:·~!.l.~:- .1"'-d 
either insta.ti a. birg~: m·j:.,:- :·r :-eCuc~ the Cr:·.en iv.t.d. 

Startin~ di.ffieul:.,.- cou;:a!ed .... ,;~.n ~xceui,·c Jli~ on lo.1c!. 
(•) Wroa; volta~e. 
(i) ~fotor bcio~ n.LO. in the s:.l.:- cor.!lcction 1.:1stead of ddu conncctioa. 
(a) \\'ith a vol!.."':"lete:, che-.:~ :h.1t t..'l.e"su;tpiy ,·oi:.1se is ia. 3.C:Cord.l.ncc 

'111.'it.'t the motor r:t.:i~s·=·i.l.:e. 
(5-) ~(;Ue the ncccsu~· .l.::~:-:t.::on to the 1.1•Hor conaccliiJ:u. 

8) APPAREST FAULTS AFTER A PERIOD OF SATISFACTORY SERVICE 

D.C. MACHINES 
1. Indication 

Pouible C~llit 

R!:ctificiltion 

1. Indication 

The mocor·refwcs to Ita...~. 
(a) ~fore o(ten tha...'"l. not tL::.~ trouble. wu3.Ul'· a blo~~n f·_;e·clement. 
(b) \\'orn 3.lld stickioa: br~es. 
(c) Break i.o. mocor :icid c::-::uit. 
(J} Beuin~ seized in d:i ... t::.s m:1chine. 
(a) EJtami.nc and :e;>b.cc t.a.e·elemenu ,.,·here necessary. 
lb) Clean. a:!d replace ·...,·,=~ br-ushes. they should be a s{lding- 5: ;.., 

,~. • . >·lxu.es 3"'-C t:-.~:"'~ .should be iC.Od commutator CO!H~;;::. 
(.:, t.~ ... ac:t n .. .;,.Itt<. =,:Or cont.lnuit)·----ciu noc for~ct to ir.cho.dc: the 

:. ..... :-:-:. • •• rr,,.; ...1':'t:~~: -s~. 
F..6ld~:o-"-..~u.·l;• r:>r.a!:'!-tk ~-~chine b)· hand. 

-~ ·.a:-b .~i~h·a::---.-~~ .. 
·nc:os.:.:t•; s~.\.-tl'"'"'. 

.. :-.,. 

PoSJible C~U<e (•J 
(b~ 
(c) 

··.k •:: ~:-.· .e.C circuit. 
.n.:. -·=- e motor ot' st.J.rter. 

fhe brush-rocker h:u :no"·cd from the correct position. 
Check the whoic fi:Id cin:uit: for continulty. R<ctilicalion (a) 

(I>) 

I c) 

Disconnect the mm.-.'" .1.,d starter. life che brushes. and ..... tn 3. 

•me1re-er" tesc the .1.:-m~~·.:r"e. bnuhec. fields and surter fo: e3r!h.. 
Rc' · :., ch:. bt"U.Sl- post:: .. :')n: should. by a.,y ch.u.cc. the r.t:.t.r-Sin;r 
·• ~=-c._., ..• ~·.:.,.~.,..:- _ .. · .•• :: ~ve become obl;•er2tcd. thcr'l , .• ,..... 
::ou.'{!Liy the hr"'.:.J~~~ i:~.Jl•-i'· • ..,ntact the commutator b.u op, • 
·-- ... ·- · . · · ."- • · .... ~ , ..rte: fiaal adjU:Stm~c by trial and e:-ror 
c.a.n be resortca ..o. 

12.. 

... ,. 

·~ 

~ 

-!'. 

J. J~cau..,;- · . - Tbc moior refuses co'trart oo :he &nt Cew starter lhldo.lhea Jllddciilj-·-·- · 
nca away. Excessi'" burniac ol the scaner studs is ol:ocn-ed. 

Pooslb~ ~.__:Scmc oC enc sta~tcr raiscon are bun>t out aod -·ciraaitcd. 

Rectl6c~~. . ~· bave the resitcon .-.-..nd or replocc with ~ Dew 7 
4. Jn~~~~-=-~ mococ Jiva an ~rra~ ttarcio' ~~~e aacl tdc. aa exceuiwc­

CUttcot boch at sc.arunr and rwunog. 
Possible Cause The annacure "'"-indiop Jaave dev~loped a short circuit. 
Rectidcalloa Repair is inc,; cable: a n>U4tb and ready check oo this state of .fr~ 

an be carried out ~follows: raise t.'tc brushes from the commutator 
ud. move the narte:- handle richc o"·er. thus fUlly exci1Ut.c L'le fields. 
Remove beh and rot3te the ann~turc by h.llld, and it the a.rt:1atUre is 
lhon ~rcuited ~nsiderable rndunce to rou.tioa will be fdt at n..,-0 
or more p:a:-tic:ub.r ~au oD the armature surface. ..... 

S. ladlcltlon--··-o, load. r~: moror ~ts. 
Pouible C~we True to~d. i1 toO much for the motor. 
Rectifiu.tion Read motor cur:ent with an ammeter ; should thi.s be excessive_ 

then check o\·e: the driven load a.."'ld ende.J.\"OW" to 6n.d out "-'iuc bu 
btoutht ab'lut the i.:!e-:'Uied toad. 

6. fadiution On load the motor u:.es acessi"·e cu:r::nt, a.,d it is obscf"·-eci th.u 
cert~l..::J. a.r:!l.l.ture c.:-i!J he3.t up aiter a shon ru.1. 

P'luibl.e Cau.u 
Rcctid~Atioa 

•. lndic1tion 

s. 

9. 

Pouible CaUie 
Rec!dcation 

Indication 

Pos.sible Cawe 
Rtctiftcatioo 

ladicatioa 

Po.,ible Cause 

Rectia,. •. · 

.. 

Commuuto:- b.10 are short circuited. 
Ex2mine t!":e com~u.ut.Ot' for a short circuit cawed b)' !o~ei~n ::w.at.eri.al 
-sh\lUlJ a! i t.."'e ban be sep3.r&led by de;~.., mic1 then the f.1ult is internal 
.a.c.d the corn=:ut.ttor a::Jdfor ann.atut'e windi;"~.of mwt be repaired. 

The motor sparks e:<Cessi'-"C'Iy with a • climbinJ • t')-pe: oi sp.&r\:: the 
r.".ia bet~·ce:\ ceiu.i.'l commuacor seqrneats is burnt. 
T:~.is il ;almvu cer:1i:l i:ldicatiun of an Ope::! ci:cuit in cbc ann&nuc:. 
Eltamine the a.rrr.o~:c.re to commut.uor coonectiocu for bre3.b. lf a 
bteU c:tn:'l')t be s~:l thee the fault is ia the: arm:uure ""'-io.dins. 

OQ load. cer:ain ~ru.s.hcs overheat and spar(, whe:1 o6eN !'1:!!'13.:a 
oon:naL 
Bnahes of ,·!=-tin~: i<>dc have been iitced. ~~-· -l 

Repbce t..'te ""'r'Or.J brushes; Cor a triveo mac::h.i.a.e all the bnaha 
should be oi che u:r.e frade and qu.altiy. 

On load. the motor sparks. with the result that the commutator is 
bb.ckened. · 
\c~) Protrudini commutator bars or h.iih micas. 
(i) Incorrect tp.3.ci:l~ of brushes. 
(c) Brushes sticki.:Js in bruth·boxes. 
· ., Vibration. 
,•) 8ru4" ·ot bed~ pro~rl!f. 

;~r r.~~~~~~~:;~-!~~ ·~w·-d. 
~n \\.,.,')~~ t •.•.• ·( :a:ea. -~ 

\.;~ ~.hu. :·,:;.'· . .1 usu.a.ll')· be detected by sound or by .,._. · .. ... ·neil 
..,0 ..... •er the commutatOl' surUce when t..'le machi;te •nine. 
If the fault is .a 'birh • mica.. this can be cured by undc,cultin~; 
OQ the other hand should protruding commutator ba:-s be tbC' 
trouble, theo. the commutator will ha.ve to be re-sltimmed. 

(b) This ml.Y" h.3.~i)en after a rep.a.ir. the poirtt to be1:- in mia.d is th11 
the brw:tes on two adjacent brush·holder arrru mwt be spa.ced 
exact'·· 1 oo!t" oi.teh .a.pMt: a very sm-lil de"·i3..ti1Jn will result~ 

\:) 
..-.. u~.c.·· 
I h.ii ca..-1 !,.- ,.. . ._~ by the clirnica.tioo of dirt. d\. • "'·- ' 

a cor.uOru.ble Jlldiq fit iD their boxes. 
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