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The

EXTRACTS FROM INDIAN ELECTRICITY RULES - 1956

Indian  Electricicy Rules have teen framed to ensure  SalCCY,

splislucTory cperalion of eguipmont and to ayad (g T15HK. II[LPUFW.HL
exiracls from these Rules are given Delaw!

29.

30.

a1,

Construction, iostallation, protection, operation snd
mpaintenance of etectic supply lines and apparatus. All electric
supply lines amd apparatus shall be of sufficient in mechanicsl
strenglh and siee for the work they may be requirad to do and shall
be constructed, installed and protected in areavdance with LSS
spocifications,

Service lines mnd apparatus on comsumer’s premises.(l] the
supplier shall ensure that all electric supply lines, wires, fitrinas,
and apparaius beiongiop o hioy or undee his contral which arne un =
GmIHLTHCT'S ProfuIses ace i 4 salt condition and in all respects il
for supplying energy, and the suppher shall take dus procautions Lo
avoid depger arising on such prémises frem such supply lines,
fittings fnd apparatuy.

12] Bervice lines placed by 1he supplier o0 the premises of o
consumer which are wndergroucd or which are accessible shall be
so nztlated and protected by the supplier as 1o be secred unde all
ogrdinary conditions  against electreal, mechanical, chemical o
ather imjuey o the insulalon.

(3 The consumer shall, ws [ a8 ciroumslances permit, take
precantions for the safe custady of the equipment on his premises
belenmng to Lhe supplicr.

(41 The consumer shall also ensare that the imstadladon wndet his
control 15 mainktaimeed ina safe cundition,

Cut-out on consumer's premises - (1) The supplier shall provide a
siitable cut-out in cach conductor of every service line other than
an eacthed ar earthed newiral conductor er the earthed external
conductor Al a concentrc cable within a cONSWMCT'S premdscs, 1nan
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J2.

geressiple position.  Such cut-our shall Be comlained within an
adegquately enclowsd lire-proat receplacle,

Where more than one consumer is supplied through 2 common
service-ling, each such consumer shall Iw provided  with
indepondent cut-oat at the poing of junclion to the oo SC o,

22 The awner nd avery eloctric supply iine olber than the earthed or
sarthed neutral conductor af any system we the carthed external
conductor of & concentrie cable shall protect it by @ suitable cur-
gut.

Identification of ecarthed and earthed neutral conductors and
positlon of switches and cut-outs therein - Where the
conductors include an earihed condueter of 4 tao wirte Syslem af an
rarthied peutrd] conducter ol a molli-wire system or 2 comducror
which iz to be connecled thercts, ke fellowing vomditions shall be
cottplicd withe-

(1]  4n indicativn of & permanent natdre gshall be provided hy the
cwmer of 1he eartherd o earthed neatral conducter, or the
eondiuctor which is 1o be connecred thereo o enable such
conductar to be distinguished from any live conductor. Such
indication shall ke provided-

fal  where the earthed or earihec neutral conductar is Lbe
property of  the  supplier,  al ar Dear the point  of
cornmencemnent of supply.

k]  Where a conductor finming part of COHSLIMLTS SYSLemL s (o be
connecred to the suppler's earthed or cartned newatral
conductor, at the point where such conaecticn is to he made;

] am ol ether cases, 41 a ponl corresponding Lo the point of
commencement of sUppiy or @t such other poiits as may be
approved by ao luspector,

(2] Nocul-out, link or switch olher than a linked switch arranged
to operale simultancoualy on che exrthed oo eartherd reutral
conduelor and live cenductors shall be inserted or remain
wnserted in any carthed or carthed neawal conducter of a owo
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F3.

34,

wire systern ur il any carthed o earthed neutral conductor of
A multi-wire system or in any conductor conneaclsd thereto

with the lollowirng exeeptions: -

jal A link for testing purposes, or
(bh A switch for usen contrelling a generator ue franstnrmer,

Earthed terminal or consumer's premises — [1) The supplier shall
provide and maintain on the consumer's premises for the
SOMEUMET's use & suilable carthed terminxl in oan aceessible
prasitive at or near the pane of comemencement of supoly as dehned
under rule 55.

Frovided that in the case of medium, high or exira high voltage
inataltation, the consumer shall, in additien to the aforementioned
pacching arrangemenr, provide his own earthing sysiem with @n
ineependent clectrodes;

Provided further jhat the supplier may not provide any earlhed
cerminal i Lhe case of insrallations already connecied o his gyslem
o1 or before the date o be specified By ihe State Government in
thiz behail if he is sabosfied 1ha the consumer's carthing
arranmerent is cificiont,

(2] The consurner sball take all reasonable precadtlions o provent
mecharival damage to 1he sartned werminal anad s lead belonging
re the suppher.

(3} The supplicr may recover from the consumer the cosl of
installntien of such earthed terminal on the basis lajd down m suh-
rule (2] of rale 52,

Acccesibility of bare conductors — where bare condoctors ave
used in & building, the owner of suck conduciors shall -

(z) Enusure that they are inacoessihle.

i Proweicle in rewdily acoessible oosition switches Tor rendering
them doead whersver necessary | and

il Take  such  other safely messuarcs as  are considened

neooessary by the [nspector,
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a7

48.

43.

Ctaution Notices - The swnet of overy medium, high and cxtra high
voltages Installation shall adfix permanently caution nouces in
Hindi, £nglish and Local Languaps o 1he Districy on poles, molacs.

{ransfatimers e,

Supply to vehicles, cranes ete. — Fvery persun owning frenn an
external source shall ensure that o iy efficiently conrmolled by a
cuitable switch enabling all voltage to be cat off o one CPErALON
and, whers such vehiclke, travelling cranc av the like rins on metal
rails, the owner shall ensure thar the ruls ace electnically
cunitimaous and carthed.

Cables for per portable or transportable apparatus — (1| Flexible
crbles shall not be wsed for portable or iranaportasble  motors,
generators, transformers, rectifiers, cleclnie drills, electric sprigys,
webling sets o any other partable or transportable apparaius
nnless they are heavily nsulated and adeguarely protecred form
mechanical iury.

(2) Where the proteciion iz by means of merallic covering, the
covering shall be in metallic connection with the frame of any woch
apparatus atwl earin,

Provisions applicable to proteciive equipment -i1) Fire buclets
filled with clean dry sand and ready for upmediale use for
extinguizning fires, i addition tw fre extinguishers suitable for
desling with elecirie hres, shall be conspicuously marked and kepl
in all gencrating stations, enclosed sub-stalions and cnclosed
switell stalions in convenient situaiions.

{2} Firsl sl boxes ar cupboavde, purspicucusly  marked  aocd
coquipped with such contenils as the Slate (overmment may speofy,
shall bc provided and maintained in every geuccaling slalinn,
anclosed sube-starion and enclosed swileh station se ss o be readily
accessible during all worltng hours. &l such boxes and cupbodrls
shall, cxcept in the case of unatlended sub-stations and @wilch
stations Lie kepl and charge of respensible persuns who are lraincd
in first-aid treatment sog one of suceh persaors shall be available
during working houra.
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435.

[nztructions for restoration of persons suffering from clectrle
shock -(1] Instructicns, in Fnglish, Hindi aried the local language of
the district, for the reseraton of person suflering from elegtric
shock, shall be affixed by the ewndcr i as sonspicuma place it

every gencrating station, enclosed sub-station, enclosed  swicch

station and in every faclery as dcfined in clausc tm) of zectivn 2 iaf
the lactories Act, 1946 [LXIL of 1948) in which electricity s uaed
and i such other pronmses whers eleclicity is uscd B3 the
Imspeelor may. Ly AoTice 0 writing semved on the owner direct.

{3t Copies of the inslruclions shali be supplicd on Jdemand by an
alfieer or oifcora appeinied by the Cenlral or the Srate Crovernmenl
i this behalf at o prce to be fxed by the Centrad or Lhe State
(IMWCrImEne.

{3] The cwner of every gencraling stacion, enclesedl sub.station,
enclosed swilch-station, and every factory ur olther premises o
which this rule apples shall ensure Lhal all authorized peesons
cmployved by him are acemuainted with amd are competent to apply
the insuuctions relferted o in sub-tule [1]

Precautions to be adopted by consuwmera, owners, clectrical
coniractors, electricul workmen and auppliers - (1| Na electrical
iatallotion work, iccloding mddizions, alterations, repairs and
adjustments to existing insiallations, except such replavement of
lompa. tans, fuses, swiches, low voltage rlomestic appliances and
fittings 2% in ne way altcrs its capacily o character, whall be vareied
oul upen the premises of vr on behall of any consunmer or owner,
for the purpose of supply 1o such consumer or, owmner, ¢Xeept iy AN
electrical contractor liceased in this wehall by the Slate Government
and under the direct supeevision of & person holding a cenifcate ol
competeney issued or recognized by the State Governmenl,

Froviced that in the cose of works executed for or oo liehall of the
Central Government and in the case of nstadlalions in mines, ol
fields and reilways. the Central Governmene and i other Sases the
Seate Cowvermment may, by notification in the offivia]l Gazelee,
exempl. on such conditions A% 0 MY impose, any such work
described therein cither gonerally or v the case ol any specifierd
cluss of consumers ar owners, from so muech of this sub-rule as
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6.

renuires such work g be carried oo by an elecirical onniractor
Lwensed by 1he Siate Governmment i this behall

(2] No Electrical in slailzeton work which has been cartied ot in
conrraveniion ol sub-rule |1) chall he cunnected with the workos iy

any supplier.

{3} The provisions of suberule (11 shall come into force i any il
ek, mimes or caillway or a1y State or part thereol on such date as
the Central o, as the case may be, the Srate Government may, by
notilication in the official Gazette appoeint.

Periodleal Inspection and testing of consumer's installatian- (1}
i) Where an installation is altcady connected wo the supply system
of the supplier, every such anstallativn shall be  periodically
inspected an tested al intenvals not excesding fove years either by
the Inspector or by the supplier as may be directed by the Slate
governmenl in this hehall or in the casc of inscallatons ine mices,
pil-fields and rallways by the Central Government,

() Where the supplier is dirccted by the Central or the State
CeweTNmEnT, a4 the rase may be, te inspect and test the installation
he shall report on the condition of the installacion to the consimer
coneernesd in a form anpreved by Lhe fnspecter and shall submic a
copy of such report 1o the Inspecinr.

(2] fa) The fees for such inspection and est shall he determined
Ly the Ceniral or the State Government as the case may e, im b
cose of each class of consumers and shall be pavable by fhe
conmaner it advance.

{b) in the eveot of the [iluee of any conswmer to pay the foes
o1 or before the date specified in the fee-nerice, supply to the
matallation of such copsumer shall be Lable to be disconnected
under the direction of the [nspector. Such dizconnecion, however,
shall ot be made by the suppliet withow: giving to the consamer
seven cloar days” notice i writing of s intention so 1o de.

[3) Notwithstanding Lhe provisions of this rule, the consamer alradl
at zfl rmes be solely respensible for the mantenance of his
inscallation in such condition as 1o be [ree fTom dunger
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7.

8.

49,

Testing of consumer's installation. {1} Upon  receipt of  an
applheatien [T a new oo additional sapply of enerpy and belore
cannernon he SUpply O Teconnectity the sHme after & penod of siX
menths, the suapplier shall inspect and test the applicant’s

installation.

The supplicr ohall mamiain = rocued of lest Teslts pblained al each
SUPRIY pOIND 0 & consumer, i0a form to be approved by the
Imspeectaar.

{2) I as a result of such inspection and tesg, the sUpphier iz zatishes
that the installaGon is likely to conatitute danger, he shall serve on
the applicant a notice in wriiog requiring luim (o make such
madifications @5 are aecessary to render the inatailation safe. The
supplier may refuse to cunnect or reconnect the supmy wntil the
required  mondilications have been completed and he has heen
notified oy the applicact

Precautlons against leakage hefore connection - [1] The supplicr
shall not connect with his werks the mstallation or appacatus on
ihe premises of any applicant for supply unless he 15 ceascnably
gatisfied that the conneclion will not, art thec time of makting 1he
conpection, cause & leakage lrom 1hat installalion o AppROraiis
cxceeding one fve thousandtl parl of the maximum CUrrent
supplied to the applicant’s Premiscs,

20 1f the supplict declines w meke a connection under the
provisions of sub-rule (1], he shill serve upon 1he applicant a nolice
in writing siating his reason fer =o dechning.

Leakage on consamer's premises.ly H the Inspeclar or the
supplier has rcason to believe thal there s in the system al &
comsumer leskage which is lkely to affect injuriously the wse it
enerpy by the sappber or by ether persons, or which is liksly to
callze danger, he may give tho consamer reazonable nobies
writing (hat lhe desires to mspedl and lest the consumor’s
installation.

(2] If, an such totice beinpg ghvern —
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fa] The consamer docs Dot give all  TCasonabe lacilities  far
inspoction and testing of bis installacian, or

[b] A leakage cxveeding onc-five thousandth part ol the maxitoum
rurrent supplied to L comsurner's installation is shown Lo eXist,
the supplier may. and if directed so 1o do by the [maperter. shall
disronrnue the supply of $he imstallation bus only after hiving e
the  congamer  Erv-cight hours'  notice i writing af
Jisconnection of suppy and «lyal] not re-commence e suppdy
until the inspector i satisfied that the cause of the leakage has
becn remaoved.

50, Supply to comsumers.[l] The supplier shall i comimence or
cantinue to give supphy of coergEy o ATy CHISLIIST WILIREs -

(a] a swrable linked switch or a circuit-hreaker of requusite
capacity o carry and break the current ia plavesd as naar as
possble to. but after the poinl of commencement of supply
us defined under rule 36, so as to be readily grcessible and
capable of being casily operated 10 complerely isalare the
sipple teo the inswllation, such equipment breeing 1 addicion
to any equipment installed for controlliog individual circuits
of Apparatils,

Provided that where the poinl of commentement of supply
and the COMsUMEr's apparats are tear cach, one linked
wwitch nr circuicbreaker near Lhe point of connmencement of
supply =hall be considered suflicient [ue the purpos: of this

[

(b a suitable hinked switch o circuic-breaker of requisite
capacity 1o vary dand bresk the full load currenl is inscried
on ihe secomilary side of a transforiner, in the case of lugh or
extTy high woltage installation, Prowided., however, that Lhe
jinked switch on the primary side of the translormer may he
such capacity @3 to carry the full Joad current and to break
only the magnensm cirrent of die transformer.

Prowvided Further thak the prevision of this claus: shall st
apply o rransformers installed i suh-slations up to and
melyding LOOEVA belonging Lo the supplicr:
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g every distinet creoit s protected against eoccss SNCTRY by
mreans of 3 suwitable cul-cul or a circuit brenker of adequate
hreaking vapacity sutably lovaled and e construcled as to
provent dangers [rom over heating, arcing or scalesing of hot
metal when it eomes it operating on and o permit of ready
renewnl of the fasible metal of rlie cuklt withoul dar er-

id] the suppily of energy 1o cach mootor or other spparatua is
cuniroled by a suitable linked which or a cireail breaker of
rerquisite capacily placcd i such A position as 1o ve adjsgoent
ro the oolor or other apporalus reddily accessible o and
cusily operated by the persan in charge and g0 conpected in
cireuit Lhal by its means all supply of enengy can Le cut off
from the molur 6f apparatus, and frem any regulaong
switch, regislunoe of elbher devies associaend therewith,

[e2) ali insulating malerinl s chosen with special regunl 1o the
circumssances of its propused uge, the mechanical srrength
heing sufficient for iLs purpose, and so0 far s is praclicable,
in af such a character or S0 protecier ws o meintan
ageguately  its insulating  properles  uader all  working
conelitions it regpect of temperatuee and moeislure and

if] adequale precautions are taken to enwure {that no live parls
are a0 CXPoYed a8 to canse danger,

[2]  Every consumer of uther user of enerpy shall a0 maintain his
:nstallation o8 Lo comlorm at all Umes to the provisions sub-
rule 1), and shall use all reasonalile mouns i DS power 10
ensure that, where eneray is supplied by o suppler, no
person ather than the supplier shall imetfere willy the
service lines and apparaius placed by the supplier on bis
PUTTT 55

51. Provisions applicable to medinm high or extra-high voltage
inatallatlons. ‘lhe following provisims shall be sbserved where
energy @ medium, high or extra high voltage i supplied, converled,
transfarmed or used:-

(1) EX Al conductess (othor than thosc of overbiead  lines)
shall be campletely cnclosed in mechanically steong metal
casing  or melallic  covcring wiich s vlecrrically  acel
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(2]

[

(4]

mechanically contnuois and adeguately protocled against
rechanical domage  unleas  the  sad  conduciors  arc
accesgilile only 1o an authoriadd persen of are installed and
protecied 1o the satsfaction of the [nspector so as fo provent

danget,

(b Al metn] work enclusing, supporting o associated with
the installation other thon that designed 10 scrve A5 &
conductor shall if congidersd necessary by the Inspectler, e
connecied with sarth,

tc) Ewery main switch board shall comply with the Talleraring
provisions, rnelyl-

{1 s vlear space of wel less than 914 em. m width shall
Le prondod o Meone of the switcheared.

[1i] if there are any attachmeats or bare conpections at the
hack of the, switchboard, the spugey (if any) behind che
gwitchboard shall be either less than 2286 Com. or
more than B2 cm. in wideh, meszwred (romo Lhe
fartiess  outsiAancdiong  part of any  aftachment  or
cutiduclor,

1] if Lhe space behind the switchboard excceds 30 inches
in width, 1here shall be o passage-way from either end
of the switchilim=d clear 1o a height of 1,520 m.

Where an applicalion has been made to a supplier for suppty
of energy to sry installation. he shall oot commence, or
wheoreg the supply has been disconlinued, recumimenoes the
supply unless he .5 satishied thal Lne consumer has comphed
il all respect with the cunditions of supply srF ouk in sulb-
rule [1] of thes rules S0 and 94,

Where o supplier propeses (o supply of wss elergy @i
medmim voltoge or to recuminence supply aiter it has been
djscontinued for # period of six months, be shall, bedore
correcting or reconneciimp the supply, give notice in wricing
nl such ineention to the Inspector.

If wl any time after concecting the supply the supplier is
aitisfied that any provision of sab-rule {1 i this nale, or of
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riles S0 and 64 is not being observed, he shall give notice of
the same in writing w the consumer and the Inspectoer
specifying how the provision has not been nliserved and may
dizronritiue the supply it the Inspector 50 dircoets,

53, Appesl to Inspector in regard to defects (1] 1 any applicant

2}

()

for A suoply or a’censumer is dissatisfied with the action al
che supplier is declinng o femmence, L0 continue or 1
recommence the supply of energy to his premiscs on Lhe
arounds that the insalation s defective or (s likelyr 1n
constitute dunger, he may appesl to the Inspeelor o test the
installation and the sapplier shall not, Jf the inspector o,
under hig orders. any other oflicer appointed 1 assisr the
Inspecior. is satisfied Lhat the installation is irce from the
defect or danger complained of be entitled 1o reluse supply Lo
the vonsumer on the groonds atorcsaid, and shall, within
twenty four nours aller the receipt of such inlimation frem
the Inspertor, conunence, Continde of recommence the
supply of energy.

Any test for which applicatien has been rosde under the
pruvision of suh-rube (1] shall be cormied oul within seven
cays atter the reccipt of such applicacion,

‘This rule shall be endorsed o every notice given undec the
privisionz of rules 37, 48 and 4%

53. Cost of lngpection und test of consumer’s installation

i1

(4]

The cost of the frst mspecticn ond est of a consumer's
insrallation sartied out in pursuance of the provisions of rule
47 shall be botnc by Lhe supplier and the cost of every
subscquent inspection and tesl shall be borme by the
consumer, utiless in the appeal under rals 22, the [nupector
diteets otherwise.

The cost of any inspecton ancd wst mads by Lhe Inspeclor, at
ihe Tequesl of the consuimer or other interested party shall
be borne by the consumer or other tercsted party unlcss
the Inspocies dicecls Grers e,
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od.

55.

56.

57.

{3} The cost of cach and cwery such inspection and test by
whamsoever horne shali be calpulated in wccordance wich
the seale specified by the Central ve the Hrare Govertiment s
the case may e 1n this behalf,

Deslared voltage of supply 16 consnmer.
Exccpt with the scitten consend of the consumer or with the

previous sanclion of 1he Stare Government a supplier shall ot
pertlit the vollage ac Lhe poimt ol commencement af supply as
defined under rule 38 to vary from the declared wvultage by e
than 5 per cent inn the case of low or medinm voltage or by more
than 12% pereent in 14e case of kigh or extira-high voltage.

Declared frequency of supply to consumer.
Except with ithe wrinen conzent of the consumer or with rhe
previous sancticn of the Stare Government a supplicr s=hall not
permit e frequency of an alwrcating cusrent supply (o vary lrom
the declared Trequency by more than 3 percent.

Sealing of muters and cut-outs (11 A suppher musc affix one or
more seals o any cul-uul and to Ay meler, MEdinum
demand  indicater or other  apparatas  placed  upen o
consumer's premises 0 accerdunce with seclon 26, and no
person oiher than the supplier shall break aay such ueal

(] The conzamer shall use all reasonable means in his power 1o
enmure that noe such seul is broken otherwise than by the
supplier.

{3 Tne word ‘seoplier shall for the purpose of this rule mclude
4 Srale (Oovernment when @ny meter, Mol demancd
ndicator or other apparatus is placed Upon a consumers
premises by such Government.

Meters, maxlmum demand indicators and other apparatus on
consumer’'s premises - [1) ANy metel OT AKX demand
indicalor or other apparaius placed Bpon 4 consumMer's premises i
sccordance with secticn 26 shull be of appropriatc Capacicy and
shatl be demed 1 be corroct i its simits of error do oot exceed 3
percent, nbove or helew absplute accuracy at all ioads 1in excess of
one-tonth a full L] =nd up 1o full inad.
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9.

2} Mo meter shall cegistet at no load.

{3 Every supplier  shall provide mnd  maintain  in preper
condition such suitable apparatuns 45 ey e prescribeel or
anproved by the lnspecior fre the cxamimation, testing and
regulation of meters used ar iprended 1o be uzed in
connection with the supply of energy

Provided that the supplier may with the approval of thu
Inspecior and shall, if required by the Tnspegtor vnter INLe &
joint arrangement with any other suapplier for the purpose
aloresaid,

(4] Fvery supplier shall cxamine, test and repulate all meters,
maximum  demand rwlicators anld olher  apparatus for
ascortaining the amoint of enecgy supplicd belore Lhely first
imstallation at the consumers premises and at such other
iniervals as muy be dirccted by the Siate Government in this
behalf.

{5l Fvery supplier shall maintain & register of meters showing
the dote of & last lest, the error recorded at the time of he
test the limit of accuracy after adjustmenl and final teat, the
dote of installation; withdrawal, reinstallation, ete,, for ihe
examminition  of  the  Inspector or o his aurhorized
representative.

Point of commencement of supply.

The pont of cnmmengement of supply of cnergy Lo & COMBUTUEE
shal] be decrmed o he the pons at the oulgoing rerminals of the cul.
onls nserierd by the supplier in sach condactor af every scrvice line
other thun an earthed or earthed nevtral conductor of the earthed
rxtermal conductor of & concentric cable at the CONSUTer's
PremmLyss.

Precautions againgt fallure of supply: Notice of faflures -1 The
lay-out of the electric supply lines ol the supplier o 1he supply of
the cnergy thrmughow his area of supply shall under normial
working cunditions be sectionalized and so arranged, and provided
with cut-outs or circuir-Lreakers so loraled, na to resteict within
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reasonable limits the extent of the portien al the system affected by
any [ailure of supply.

|21 The supplies shall take ail reasonable precavtions w avoid
any accidental jrnerrupticns of supply, and alse 10 avoid
danper to the publc or Ly any eployes vr authorized persen
when emedped on any oporation during and n CunnRCChyn
With bhe imstallation. extension, replucement, TepAir and
mantenancs of any Works.,

(3 The supplivr shall send 1o the Inspector notice of faulure aof
supply of such kingd as che Inspecter may fron time 10 thine
require 'o be petified w him, aod anih aotice shall e sent
by the earlier praciicable post after the failire occurs o aller
the failure becomes Known 1o the supplier and shall be m
such furm and rantain such particulacs as Inspectorn may
[roui cimae Lo fione spegidy.

[ Far ithe purposes of testine or for any olher purposcs
cornected with the efficicn) working of the undercaking, Lhe
supply ol cnergy may be digcominged by the supplict Tur
such puranl as may be nocessacy sabICCt [CReEpt N CASES of
emergeney), o 0ot less than twenty four howrs’ notic: belog
given by the supplier to all olasses af consmers specilicd by
the Inspector likely to be affected by such disconiinuance
and in the evonu of @iy comsUmer of consumers from such
cliasses of consumers abjooted, che supply of energy shall not
be discontinued [except in rases of emergency], witheut the
consent of the Inspector and subject to such conditions as
he may impose.

Text Tor resistance of inaulation (1] Wlhere  arny  electric
supply line for use at low o medium vollage bas breen discannected
fram @ system for Lhe plrpose of addition or slecaton or Teprair,
such clecuric supply lioe shall no be reconnecied to be gpstemn until
bhe supplicr or 1The owner s applied the test prescribed Under rule
48,
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2]

The peovision of sube-rule (1} shal noat apply te overhead

lines except overhead inswated cables unless Lthe Inspector
atherwise ditects in uny particular case,

Connection with earth. - (1) The follewing provisions shall apply to
rhe connecticn wilh el of SYRICME al ow voliags in cases where
the voltape normally excecds 123 velis and of systems at medium
vollape.

[l

)

lch

{d)

(ii)

The neutral conductor of a three-phase forur-wire SysicIn,
and the midile conducior af a twno-phase three-wirc syseo
shall be earthed by not less than two separaie and distinet
cannechions wilh carzll both al the generating stalion and al
the sub station. 1t may alse be earthed ab one or fmoee
peints awong the distribution system or weryice line o
addition to any connection with earth which may be at
CONSUTIET S PreITEes.

In the cast of 4 svslcm comprsing slecric supply lines
having concontrie cables, the external ronductor of such
cables shall be earthed by two separate and  distina
connections with carth.

The eonreciion will, sarth mayv irclude 4 Enk by means of
which the coenpeclion may temporarily interropled for the
purpuse of testing or {or lneating & fawit.

1) kv a direct current three-wire syseo the middle concductar
shiall he carbed at lhe generating staucn only, and  the
mirrent from the middle conducter toe earth shall b
continuouwsly recorded By means of a recotding  Arometer,
and 1f at any time the current exceeds one-thousandth part
of the muximum supply current, immediale steps shall be
taken to improve the insulaticn of ihe systeo.

Where the middle conducter is sarthed by means of a
circuit-breaker wilh # resistance connected 1 parallel, 1he
resistance shall oot exceed 10 vhins and on the opening of
the circgic-breaker rpmediare steps shall be taken o
irnprove the ingulaticn of the system, and the citcuit bred ker
shall be recloserd as soon s poasible.
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(1)

{al

In e case of an aleermating current. system. there shall nor
be insserted i ihe conncciions, with carth any impedance
[other than that required sesely for Lho vperation of switsh-
aoar or instrunents], cgi-out or gircuit breaker, and the
resuli ol amy test made 0 aseerLamn whelbwr the current [sf
any] passing through the connecticn with earth 15 normal,
shall be duly recorded by the supplier.

No persnn shall meke connection with earih by the a1 of,
mar shall b keep iU in comfact with any water main nul
Lelonging to him cxcept with rhe consent of the vwner
theren! zand of the nspector,

Abernating current systems which arc connected with earth
as afuresaid may be clectrically inoereonnected

Brerded thar eacn conmection with earth is boncded we the meial

i

(3]

sheathing and mctallic armourmg iF acd) of the ¢lectric
supply lines concerned.

The frame of every generator, stationary molor, and so far as
it practicnlle, portable motor, and the metallic parts [not
interded as conducor) of all wansformers and any other
appuratus used for segulating or contrelling energy and all
medium  vollage cnergy consuming apparatus  shall e
carthed oy ihe owner by Lwo scparate and  distiner
comnectiong wilh earth.

Al metal sasings or ometallic ceverings  contaitung or
protooting any cleeric supply line or apparatus shail be
connected woth carth and shal be so joined and connected
across all junctivn boxes and cther opening as 10 make good
mechanias| and electrical cennection throughout theie whele
length:

Provided har where the supply 1s ai low wvaltage, 1his sub-
rule shall not apply 11 isolated wall tubes or to brackeis,
switches, fans, regaiator covers or olher fnngs [other than
portable  hand  lamps and  portable and  wranspeciable
apparatas unless provided with gacch terminal,
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&3,

This sub rule shall come into foroe immediately in the case
of new installalion and in case of existing installations the
priwisions of this sub-nale shall be complied with before the
gxpiry of a4 pericd of Lwo yeals fronm the pommencement of
thoae Tules.

(<] Al saptling systoms shall, hefore electric supply ines or
APPHTAtLE B cnecgized, be 1ested far elecirical resistance to
eriaura ef1cient earthing.

{3  All earthing systems beionging 1o the supplier shall, in
addiliom, e tested for resistance on dey day during 1he dry
season 110t less Than onee owery WD YEars,

L] A puurid of cvery varth st mmaoe wnd she earth hErent il
be kept by the supplier for a period of nol less than owo
years aller the day of testing and shall by available to the
Inapector when reguired.

Syarem of medium veltape.

Where a medivm voltage supply syslom is cmployed, the voltage
hetween carth and any conductor fsrming part of the said systems
shail not, under normal conditions, exceed low veliage.

Appraval by Inspector.- (1} Belore making un application to the
Inspocior fur pormiasion b ROOmCnee supply of energy al high or
axtra-high voltige 16 any persan, the supplict shall ensurée that the
high or cxtra high voltage electriy supply lnes or apparatus
helenging to him are placed in posilion, properly joincd and duly
completed and esamined.  The supply of enerpgy shall not be
commenced by the supplier unless and until the nspector 15
satisficd thal 1he provisions of tules B3 1o 69 Loth molusive have
keen complied with and the approval in writing of the Inspecior has
heen oblaiced by ham.

Provided thar ihe supplicc oy coergise the aloresad elecioe

supply lines or apparatus ot the purposs ol wsls spesibed 1n rile A5

{2 The pwner of any hiph or extira-high vollapge installation
shall, hefore making application o the lnspector far approval
af his installation or addilions thercte, [ESt every hiwhe or
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extra-hiph vollage vircuil or addiliuns thereta, other than an
overhead line, and satisly himeell that they withstand the
application of the testing vollage oL out n sub-rule 03 and
ahall duly record the resulta of such tests and [wward thein
to rhe Ingpectorn

Provided that, erl [nepectar may divect such owner 10 Carty
anl sueh fescs as he deems necessany or U he thinks f,
acceptthe manufacturer's cotlifed test in respect of any
paricular apparaids in place of the tcsts requircd by this
sub rule,

The owner of any high or exira-high voltage installation who
makes any addilons or alteradons to s instollatwm shall
oot connea Lo the supply hiz apparstus or clecteie supply
ies comprising the said alterations or additions unless and
until such altcralions or additicns have been approved in
writing by the [nspoectat,

64, Use of ¢nergy ot high or extra-high voltage. -i1} The [nspector
shall nol sothorize a supglier to conoect a supply of energy a high
or exlra-high voltage o any consainer, Lnless-,

(]

[k

il vonduciors and apparatus intended for wse ac high or
extro-hich voltapge and situaled oo lhe premases of the
consumer are ingccessible except to antherized person and
ali oprrations in connection with the said vonductors and
appararls are caccizd out only By an authorized person,;

the consuoner has prwided and agrees to maintaic o
seporatc building or a lecked wenlher-proof and fircproof
enelosure of agreed design and Jecation, tw which the
supplicr shali at afl times have aceess, for the purpose of
Fousing his high ocr extra-high voltage apparatils and
melering cquipment, of where Lhe provision of A suparaie
buildife o enclosure is impracticable, the consumer ha=
sepregated the afeesaid apparatus of the supplier from any
crhor part of Lis own apparalus.

Provided bhat sucn seprepation shall be by the prowsion fime-pooot

walls, i the [nupector considers iU e be tweeessany.
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Providesd further that in the case of an out-door instaliation e

i

@

{#

{bi

[d]

capenmer shall sditably segregate lhe aforesaid apparsalus
belonging to the supplies (rorns i ewn to Lhe satisfaction of

thee loispecinr.

all pole tvpe walestationsg are constnaced and maintainad n
aerordanee with iule &9,

The following pravisions stall be ohserved whers cnergy et
high or exira  high  voltage s supplied, copwverted.
transalormed or wsed

all conductars or live parts of any apparatus shall ordianly
ke innceessible.

All windings, ar high vt cxtra-high veltage af motors or olher
appacatus within reach frean any pogition in which a persen
oy Tequire o b shail be suiwably protected so @5 Lo
prevent dlanger.

Where  tranatormer ot transformers  are  ascd, suirable
provision shall be made, either by connecting with carh a
minnt of the circuit at the luwer voltage or itherwise, to guard
sigainst dunger by oason of e smd circuil becerning
sccidentally charged above it nocinal voltuge by leakape Irom
ar cuntact with the ciccuil a1 the higher voltage.

[i] Where a sub-station or 3 switch-station is situated i any
building and where fire in the sub-staton or switch station
might involve risk 16 the said bujlding and the said sub-
EYR] Flvlal 0o switch-siation CONRLaing oil-immcrsed
yransformers, swilches or static condensors involving the Luse
of more than 500 gallens (227003 liers of oil i one
charmber, provision shall e made for suitable oil soak-pit
i where wse of mare than 2,000 galluns (9,082 literg) of oil
m any one il tank, receplacle o chamber is involeed,
provision shall be made for the draining awsy or remaval of
any oil which may leak or escape frum 1he tanks, receniacles
or chumbers conlaining the sams; speciul pregaalions thall
pe taken to provent the spread of uony five resulting frem the
iprnilion of the oil from soy cavse and adeglate Prowision
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shall Le made for extinguishing any fire which may ovour.
Spare ol shall not he storod i any such sub-station or
switch-station.,

[iL) Cahle trenches inside  sub-stalions pnd  switch-statens
containing cables shall Be filled with sand, pebhles or similar
non-inllarmeble moterals or completely covered with nuorn-
inflamumatale slaos,

(el Umtess the condilions are such thar all the conduetors and
apperatas for use at mgh or extra-high woltage may be made
Aead wt the same lime for the purpose of cleaning or far
oiher work thereon, the said vonductor and appatatils shall
be so arranged thal they may be made dead in sections, and
ihat work on any section made dead may be carried on IO TY
authorized person without danger,

(1 Adequate  precautions  shall  be taken 1o prevent
unaurhorized avcess 1o any part of the installation designied
1o he clecioically eharged a1 high or ¢xlea high voltage.

65, Voltage tests. — |11 High ane exrra-kigh vollage electric supply-
lines (viher thar averhead lines] and appacatus of the supplier shall
nat be connecled 1o A system for e pUTRESe ol supply ©T use of
prergy unless Lhe msulation of the said cleciric supply lincs and
apparatus has warhatood, gilther —

(1) che resls prescribed in that behalf in the appropriae
specification of the Incian srandards Insticuiion of o it
ahsence the British Standards Iesbtstion then current §or

i in vases where no such tests have been prescribed, the
eorntinuous  application,  betweer  conductors and  also
metween conduclors and carth during a period of one minute
of the teating voltage wiven in sub-rule (2

(2] For the purposes of clause [ii) of sub-rule (1] -

[al it the norinal working voltage does not excecd 1,000 valts,
the lesting voltage shall be 2,000 volis

el il the normal working vollege excecds 1,000 wolls, but does

not exoced L LD valts, the westing voloage shall be double
the normal waorking voliape !
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il rhe normal working veltaps excceds V1,080 volts, the
testing voltage shall i normal wiorking voltage pius 10,0100

wolvs

Provided that an apparatis whick: iz not new shall be tested in such

i3

(4]

{&

a manner as the Ingpector may speoily.

If the test prescribed in sub rule (1) is made prior to the said
eloctric supply-line: and apparaiis boing placed in position
for the parpeses of supply of energy, the soid electrie supply-
lines and she apparatug alter having been placed in posdun
and before being connected to the system shall hao
wilbslauel & further test for resistunce of insulation cither by
the applicaton of the 1ests prescribed in zub-rule (1]
whenever reasunably practicable, o by the application of a
tescting voltage of not less than 1,000 volts cifher altcrnating
current ur dicect corrent between conduetors and  also
betweoen conductors and eanh during a perind of not less
than one minuke,

Where any elecuic supply line |olber than an mverhosed ling|
or apparatus for use at high or extra-hugh voltage has been
discomnected from 8 system Jor Alecralion or repair, such
electric supply line or appacatus shall not be reconneoted 10
the system until the supplier has applied the test prescribed
it sub rule (3) and satisficd hirmsell that the wesulacion af 1hie
electric supply Lie or apparatus is in sound condition,

The supplicy shall duly record the resull of every 1esl made
undet this rule.

Molwithstanding the provisions of sub-rules (1} o 4], [baath
inclusive) the lespector may, where he thinks fit, acuep the
manufuciurer's cerlified 1ests in piace ul the osls prescribed
ic 1hix ruie,
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66.

Metal shecathed electric supply lines : Precauntione against
excass lealkage - (1) The followmg pravisions shell apply o electric
supply lines other than averhead-lines! of a supplier for vse a kigh
or cxtra-high voliags -

(a)

fbal

The conductors shall Se eoclosed i metal shenthing which
shall e clectrically concinuous @nd connecled with earth.
and the conductivily of the metal sheathing shall  be
maintained  and  reasenable  precautions laken whore
neccssary o avoid corrsion of the sheathing.

In the eventl of a filure of insulalion cooarring between onc
conductar and the metal sheathing at any peint along an
glectric supply line @z aferesaid, the impedance of the
relevant circuil xball be such that, with the full voltape
mainlained at Lne soures of supply, the currenr resuiimg
fremty such [ailure shall noc oc ioss than owics the value of Lhe
current for which @ suitable cut out of adequate rupturing
capacily or oilier slitable over lead protective device has
been set o aperate or the current regquiced to operate &
suitable digenminative fault curcent relay:

Provided that the operalion of the aforcsaid overload protective

denvice nr of the diseriminative faull current relay shall canse
the sutomuatic speralion of a cireuit-breaker of adequate
TUPLUTINE CAPacity.

The relevant cireuil hereinbefore referred to means the complete

(<]

e, from the source of suoply to the poinl of faiure of the
insulation,  including any connection  wilth earth of the
system of which the gectnic supply line =8 aforirsaid lurns
part sod any current-hmiting device  inscried in such
cnnnection with earth ; and the searee of supply means Lhe
puint at which energy is given Lo the systom or circuit of
wlhich the electric supply line as aforesaid forms part.

Where an eleciis suosply-line as aloresaid has concentric
cabhles add the external conduclor is insulated froom an cuter
metal shealhing and connected with carth, the external
conductor may be regarded as the metal sheathing for the
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purpnses of this rule, provided thai the forcgning provisions
a& rhe carductivily are complied with.

Mothing in ibe provisioons of sub-rule (1] shall preclude the
employment in generating sluliens, sub-stations and switch-
wlations (including cutdoor sub stations and outdonr swriLeh-
slntivns) of conductars foe ase as high m extra-high volrages
which ore oot enclosed in metal sheathing or peeclude the
use of clectric supply lines laid hefore the prescribed dace te
which the privisions of these rules apply.

&7. Connection with earth. - |1} The fulluwing provisions shall apply
1 the comnneetion with carlk of three-phase systemy for 1EC al high
or cxtra-high volsiiges -

o the case of star-connected systems with carthed neutrals or delta
vormected syatois with earthed artificial neutrol point

(]

(k)

(2]

{3

(2}

It neutral point shall he earthed by not less tharn two
zenarate and distinel ¢onnectinns with earth each hawing s
own elemrode at the generating station and ac the sub-
stalion ood may e zarlted sl oany other point, provided that
no imericrence of any  description s csused by such
carthing:

in rhe cvent of an appreciable harmonde current Mowing in
the neurrd] connectinns so as to calse intcrforence with
conraucicalion  circuits, the  penenator o irsnsiormer
neutral sholl be earthed hrough a suitalile inpedance.

sSingle-phase high or extra-high voltage systems shall be
ecarthed 11 a manner approved by he hespeeclor.

In the case of system comprisng «lectric supply hies having
roncetinie catles, the exdternal conduelor zhall e the one Lo
be conncoted with earth.

Where 4 supplicr proposes 10 conncect with earth an cxasiung
system for use at high or extra high voltape which has ool
hitherto Sween so connecied with casth, he shali give ot Lless
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i1}

thun  fuurteen  days' notice in writihg  together wilkL
parliculors Lo the lelegroph aulnarity of the proposed
canrecan wilke carib,

Where the eacthing lead and earth connection are uged only
i cohlnccticn with curthing ganeds erected under high or
emtra-hizh voltage owverhead lines wherc they cress 4
teteronununication line or @ railway fine, and where such
lines are sguipped with carlh eakage relayvs of a type and
setting approved by the lnspector, the resisiance shall no
oexceed 25 ohuns.

In sa [ar as the provisions of rule 61 are consistent with the
prowviaions of this rule, all connectons with rarth shall also
comply with the provisions of thal rule.

Additionnl provisien for supply to high veltage luminous tube
sign installations - (1} any person who proposes o use ar whe is
wsing energy for the purpese of opcrating & minous be sigm
installation, or who propeses to iransform or who is lransforming
eperay to o high voltage for any such purpose shall camply with the

follewing concdiziong:-

E

(t]

14

All live parts of the ingtallation including ali apparatus and
live conductors in the secondary circuit, bur cxcluding the
tubes cxcept in the neighberhoed of cheir terminuls shall oe
inaceessible 1n unweihoerized porsons and such parts shall
be ceviively soreencd,

Lrespechve of the method of obtaming the voltage of the
pirclit which eeds 1he Juminous discharge tabe sign, oo
pacl of any conducior ot such cirewit shall be in metallic
comneetion [cxeepl in respecl of Us connection with earth)
with any conduclar of the supply system or with the primary
winding of the transformer

All live pacts of an cxterior inatallation shall e so disposed
av Lo prect them against the cffeets of the weather, and
such installation shall be 20 arranged and separated from ils
gurrowndings as e lbmil, as far as possible, the apreading of
[ire.
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L]

{el

ik

(il

{ke]

{l]

{ro}

The secondary cirewsl sheall e perinanently carthed al the
icansformer and the core of overy transformer shall be

enrtheil.

where the condurier of the primary circuwit are not in
rretalliv 1 unneccion with the supply cnnductars le.g.. where a
motor-meneraor of a double-wouod converlor is uscd), one
phase of such primary circuit shall be permanently carthed
ar the motor generator or converlor, ur 41 Lhe angiormernr,

a final sub-gircyit which forms the primacy circuin of & fixed
lurminnus-discharge-tube sign installation shall e resstrved
anlely for such purpost

A Bcparatc primary fnel sub-cirenit shall be provided for
vach transformer or cach group of transfermers having an
agprepate input not cxoccdmg 1000 volt amperes, of a fixed
tumition s discharged-tulue qign stallalion.

Ari interiar installation shall be provided with  suilable
adjacent means lor discornecoting all phases of the supply
gxcept The "neucral” in a three phase four-wire oecait.

For instellations on the execior of o building a suilable
cieTgctiy [re-pronl linked awitch to operate on all phases
cxeept e nedtral in a three-phase four-wire cirouil sball be
providol and lixed inoa conspicuous positicn at not more
than 9 b above he ground.

A spreial 'canrien” notce shall e aflixed i conspicusus
place an tlie door of every high: voltage enclosure o the effoet
that the mgh voltage supoly oust be cut off before ihe

e lossiooe 1% openiel.

Where =1atic condensers are used, they shall e installed on
the lood side of the fuses sn 1he primary {luw voleage] site of
the: trsnslarmer.

Where siatic condensers are used an primary side, means
shall e roviced [or automatically  discharging  the
condensyrs when the supply s cut off:
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Provided that static cCOndensiers or any ciroul mterripting devices

1

ar the high or extra-high voliage sicde shall not be nsed
withou! the approval imowriting of the Inspector.

The oo wer pr user of any lumingu s tibe sign ot similar high
voltage installation shall net Lring the sume nlo nuse wirliout
giving, 1o the [nspector net kess thun 14 Hay's nutice i
writing ol mis intenlion so o da.

Clearance above ground of the lowest conductor - il} Mo
comeluctor of an overhead line, including service lines, erected
acrass a strocl shall ar apy pact chereaf be al a height less than -

El
i}

(b
i

[4)
(8]
m]

{b]

(3]

(]

(b)

|k

(4}

for low and mediuen voltage lines U £~ I | O S
for il vallage lines .20 R (6095

1o concductor of an overhead Gine, ineloding service lines,
erectedl alonp any streel shall at any part thereof be al 4
heighl loss than —

tar low wnd medium vultage lines e 18 it (S84
[or high voltape lings R e ¢ A
)

Mo co-vluctar af an owerncad line, including service lines,
crected clacwhers than aleng or sueross any steeel shall be at
a heigh:t lezs than =

for low, nedium and high voltage lines
Lp to and inchiding 11,00 volts, if bare VR B0 | I &

forr low, mediurn and gk voluage lines
Up o aond ineloding 15,000 voles,

il imse i ed e 13 (34962
T}
jor high volimpe lincs sbove 11,000 volts oo 1T v gbl182
1y

Fur #xiea-high voltage lines the clearance above groavnd shall
not be less than 17 fi plus 1 (ool (03048 m) for every
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33000 volts o1 part thereal by which the vollege af the ling
exroed 53,000 volls

Provided thz! the minimoum Clearance alonp orf ACr0ss GOY mtreel
shall not be less than 0 feet 0 096 M.

7. Clearance [rom bulldings of joe and medinm valtage lines and
pervice liens - (1} Where & low or a modinm voltape overhead lne
pastcs abgve nor adiacsnt to or tepmminates on any ouilding, the

¢ accesmble prant on the

-

fotlowing nuinirmam cloirdndts, from an
basig of maxirnllm 2ag. shall be observed.

(&) for anv 11zl rool. apen paleony, verandah ronf and lean to
toel -

(i} when the ine passes above tne building a vertical
clearance o & fect (2,433 m.) from the highest poindt.
auneld

(i) when the lne passes adjacent to the huilding a
hotizontal «clearance of 4 feel {1219 m.) from “he
neales point, and

(B] {or pitcbed ool -

[y  when the line passcs above che building a wertical
esrapnoe of Boseck 2439 m iprnediately wunder the
Tites ansd

(] when the line passes addjacent to the building =&
Rzl clearanee of 4 foeb [1.2 18 mu}

i any conduetor &0 situnted @s 1o have o clearance less than
thal spociied w sun-tule |14 shall be adegquatcly insulated
apil shall be atached by mueans of metal clips @t sunable
inporvals to @ bare carthed bearer wire having & breaking
strenpth of not less Lhan TO0 31715 kg 105

{3 The norizontal cloarance whall be messured which the line s
a1 a madimnim Aviiection from the wverlical duc to wind
JrEssC,

83, Clearance from bulldings of high and extra-high voltage lines —
|1} Where @ hugh ur exica Tigh vollage overhend Line passes above oT
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adjacent 1o eny building or parl of a building it shall have on the
basis of maxinilm sag g wotical clearunce above the highestl part of
the budding immediately under sach line, of not less than -

iwh 5 > |i-we H ielocling
& for high: wellage [inwes up 1o and 0
! 33,000 valts 1210k, {3.653 m.)

bp for ealra-high vollage ling 12 {3658 m.]
Plus 1 Fout

(A% my kor
cvery  additional
A2 (00 wvolts or
part theroaf,

(2} The herignntal clearance between the nearest conducing and
any pact of such building shall on the hasis of maximum
Jdefection due to wind pressure, be nol less than -

fo for high woliage lines up to and focludiog
11,000 volts Lo 1219
1)

[t Tor higk voltuge liaes ghove 11,000 voles

And ap 1o and incladiog 33,000 volts Lo B 8%
)
(] [oc exTea Migh voliape liens 5 I [1.829

rij
Flus 1 [ool
(L3048 m]
BVELY
additien
33,000 volts
or pirt
thercol.

Maximum intervala between supports Al conduclors shall be
aitached to supports at iaterval nod exceeding the sale boits bascd
ot the ultimate tensile strengih of the conduclors snd the factor of
salery poescrityed inomale T

Provided that in ass of overhead lines caccving low or medium
vollage conductors, when epected m, ever, along or seross oy
street, the intervals shall wot, withoul the content in wriling af the

[nspoctor, cxceod 2200 fee
Conditions to apply where telscommunleation lines and power
linea are carried on same sopportas @ - LEvery overhead

telocommunivation line crected on sLpports caryving s prower e

AT NEM FIFCTRICAL INSTALLATINS
AMD FSTIMATING-1.T2



BT.

ahall consish of conduc:ors esch having a breoking strength of oot
less than 600 |bs, (273,10 kg)

21

]

Every telephune uzed on @ telecomomnication line erected
BN suUppets carving a power line shall be suitably guarded
against dphting ancl shall be protectod By cuat-oUis.

Whete a telecanmunicolion line s erected on supports
carrving high or extra-high voltage power hng arrangetnent
shall lw made 1o salegoard any person using the telephone
against injury resulung from contact, leakage or mduclion
latween such 2owver and telecommunication hnes.

Linca crossing or approaching euch other. - (1] Where an
averhead line crosscs of 13 LN PrOxXImiie 10 any relecommunication
linge, the awner of the vverhead line shall pratect it in a manner laid
down in the Code of Praclice af the Power and Teloctmmllnigalion
Co-orelination Commnitliee.

(2l

5]

[

(]

Whet o is ineneled o eceod o teietommunicalion line which
will cross or he i proximmity fo an overhead line the person,
proposing 1o erecl soch telecommunivalion line shall pgve
nocice in wtiog of his latentien 1o ithe owner of the overhead
line ard the pwoer of the overhead linne shall, within twenty-
one dovs of receiving such notice provide the protection
referred to i sub sale L),

Where an overhead lne crossed ar is i proXimily (o an
everhiead line belonging to snother person, the owner ol the
lite wihich was ast crected shall so protect it as to guard
agains: the possibility of its coming ieeln contact wath the
acher everhead line.

A persan erecliug ar proposing to crect an overhead ling may
reguin: the owner of the overhead line e provide Lhe
protoction reterred (@ an sub-rule (3 within bwenly-one days
o Lhee receapd ol thie nofuce 1o thal Debiall

In all cases ~oferred to o the preceding suberules, the
cxpenses: of maxing the guarding arrangement shall be borte

lev prerson whiese D was Last eérecied.
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(7]

1l

Where fwo lise cross, The erossing shall be madc as nearly at
right sogle as the natcre of the case admis,

The guarding artangement shall erdinunly be carrieed ouc by
the owner of Lhe support oo which it is mode and he shall be
reapon sible foe ils cfficlient mainkcnance,

All work required 10 he done by or this rule shall be carried
cul to the saislaction of the loespector.

Guarding - |1) Where guarding is required uoder these riles che
provisions of suo-rules 12) to (4 shall apply.

(2]

(=]

{4

(a3

(k)

|

(4]

Every gunrd —wirc shall be connecred with earth at each
puinl 41 which its elecirical continuily is brakern.

Fuery guard-wire shall has sn actual breaking strength of
nat leas than 1,400 195, (534.90 kg] and if made ol oo or
steel, shall be galvanized,

Every guard-wire nr cross-conbected system of guard-wires,
shull have suffioenl current carrng capacity o onsure Lhe
rendering dead without visk of fusing of the guand-wire till or
wire the contast of any live wire has been removerd.

Lines croxsing oolley.wires — In the case of o ©rossing over a
wrolley wice the guarding shall fuifill che {ollowing conditions,
namely:

where Lhere 13 only une tealiey-wire, two guard-wires shall be
erectend 25 in diagram A;

where toere are 1w oolley-wires ard the distance helween
them doos nat exceed 15 inches (38,1 cm. two guard-wires
ahallbe erecled as in disgram B;

whnere Lhere aee two rolley-wimes and the distance bobwoeen
them exicesds 1S inches (32,1 ¢y oot does ot excood 40
itwches or 1,219 m thres guard-wires shall be erected as in
diagrani L,

where -here are wa Tenlley wircs and the distance berween
them excerds 48 inches (1,210 m)) each 1oolley-wire shall be
separsleny guEnded as in didgram 0,

T GLM FLECTRICAL INSTALLATION
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[c) the rise of the trolley boom shall be so limited that if Lhe
trolley leaves the trolley-wire, ic shall not foul the guard-
wircs ; and

i) where 4 Lelegiaph-lice is liable Lo Tall o be blow down upon
an arm, stav wirc, puard hooks shall be provided to prevent
such =liding.

Service-linea from overhead llens: - Ko service-line or Lapping
shall be laken ol an over head line cxoept at point of support.

Earthing - (1} All mctal support of overhesad lien and metallic
tienmps atlached thersto, shall be pecomosnily  and  eficiently
earthed,  For (tbis purposas a corndinooos earth wiceg shall be
provided and securely fastened to cach pole and connected with
ordiparidy at [eur point in every mile o 1801 km,  the spacme
beoween the points beoing as noarly cguidistant sy possible.
Alternatively. cach supperl and metalhc Nildeg attached  thereto
shall be efficienly #acthed.

[ Fach sy wire shall be zimtlarly corthed unless an insulator
has beer luced in at o height not less than 10t from the
Eraundd.

Safety and protective dewvices -- (1] Bvery mverbead line [nat being
suspended from o doad bearer wire not being covered  with
innsularing matesial and not being o trofley-wice erectad uver any
part of a strect or other public place or o any faclory or mine or on
ANy consummer's proncses shall be protccted with o device approved
by the lnzpectar lor rendecing the Hoe electrically harmless in case
it breaks,

[2) An lnsperdor moy by notiess 0 wriling rigquice the owner of
amy st overheind  lines whersver a1omay be erected o
pralect ivin the iannet specilzed i sule-pabe (1)

[3) The aner of very high and exica-high voltage over head line
shall make adecuate arranpements 4 the salisfaction s of The
[ngpectar to prevent unauthorized peracn fram ascecdding
any of the sapports of such overhead lines withieat the aid of
a ladder or speocial appliances.

VSR FLECTRICAL MSTALLATION
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Protection against lightning - (1] The ewner of every overhead line
which is so oxposed 48 te be T0jury lrom lightning shall adupl
cificient mesns for diverting to earth any clectrical surges due 1o

l[ightning,

|2 The eurihing lead oo eny lightnisg arrcylor shall not pass
threush a1y iren or steel pipc, bt shall e taken as directly
g passible rom the lightning-artestor 108 separale earlh
clecrrad:  subjest to the avoaidance aof bends whercwer
practalle.

Uoused overhead lime:- [11 Where an overhead line censes to be
used aguin electric supply line, the owner shall mainlain il in an a
safe mechanical wond:or in accerdance with rule T8 or shall
TCmowe il

2} Where any owalhicad bne cfases o be uged as an clectric
supply-line. an Inspéector may, by & notice in writing werved
arn the owrer. réquaire him Lo meanntain il in a safe
mectaateal conditian ar o FeTroe i within Ofteen days al
Lhe tecp ol the ot

Electrical Installation:

Imparzant ef glactric priwe platt:

Cheap aokd abuidant supply of electoc power 15 the mayor faclor o the
develonment ol countre. [ s nsed in ndustnal viganizaticn, domestic
purpose, defenss. cormc iural producien vt

sdeadern life is o audeh dependent upor electoic woaer tnal e pewer
eapital consumption o cloctrizily is the index of  1he cCansdnic
developritent. property and standard af lnang of a nation

As power systein nerewssd inosue. s Aid Lhe sumber ransoligsion ines,
Iramsfarmes,  switch  pear,  protection deviees und - 30di ard their
expecalion alsu beusme malke complox and challenging,

Compooent af power JYRIECL
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An elecitic prwess sysem 15 consiiluted ol zeveral sub-systemns broadly an
erlectic power sysiein ¢an be divided inta life tollowing system. ,

1) Ceneration sysloTo.

nj Transmission sysle,

i) Sub transmission sV3Lem.

iv] Distribution s@sbem.

vl Protection end sundrl ayEuemn,

| Cencration system.
This systom s conslizuted of groags of pencrating siations, check the
conrection rl cnorg, (2o the primary SNCrEy snurce 1o one fomn ino
electricel eceiyy lakes place i clectrival gemerating through 1he
proress o elecir s riagnele e rg) CollveTRno.

i) TranBmiEsion Sysiem.
The averhend Iracsmissinn network transfer cleclrical energy from
generating sahnns ocated at various locations usually ueer long
distances, o 1he dissibution system om where ot 1a distribated.

11| Sube-rrunsrission sYeiem.
It is the portwn of the transmessicn $¥atem that connect the high
voltage  substatons  ibrough  sep dewn  tremslormers o the
distribution il -stetions,

iv) Distribution syeied:
Desteibntion is the process Ty wiuch eocrge (s fod Jocally e vorious
distribution suz ztacon in feeders those  are led froo one or more
rAGE Loansrisson substations,

& distcibutiog sibslacion Ss renataated of cverhead disleibution ines
ancl 10 ._-].grgn_-._;“_-“'] cables aod (s function s o supply cuahty oower Le
COTISWIZIN S,
v| Protectron and conlrol syatem:

Thie sy=tem 13 constewted of relays, switchgeor, and vthet concrol
devices that profoct G various syslems against fauits and overhoad
ang cosure =fAceal, Teliasle and econnomices rperation of the electoc
Pawer grstenn,

Source of electrical cnerpy:

By scurce of eoergy we teant malerial chjects that contain cuergy sable
quantities, In itz mutaally tracsormable fonos, energy 15 conventionally
classified inta such farms a8 chemacally, meciianical, electrical, muclcar ote

Encrgy resources are clasalvd o ke fzllowing ways:

1]
al

Based oo vaabulity oo energy

Pramary Besal=es:

Resources avmlushe 1n caluse moruw funn sne Cacsed DFMmary energy
resources, e, [besal eel fceal, il and aranium, hydro-electee power
plant: ot 1 {ienarally inds fuem ol cnevgy can oot be weed divectly.
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Tnng maediate Resaaraes:

Tais is ohbtaimed o prmary &fergy by oond o7 nore stens of
transformation and 15 used as a souree of enesgy.

Sernrelany Resou s,

“Fhis form of corrgg whicl is Aoally supplicd o consiner fur utilizatior.
s Lkoown ae seconddry of usuul ererpy e electncal enerEy, tnerml
rrergy, choemical crcrgy o

Baged an traditiazal wse.

L ooventional: ossl] [uels. oucleir and |'I.__':«"I:'|.I.'ﬂ tresalrcesl

Non conventionad wind, sokar

Bazed vn lang zetm wwnizability;

Won-renewable

Resources, wheeo are fiane and do oot get replenish after, thew
consumption are caustd non rencwskble, .8, fnssil Muel, urarioon e,
Rencwntle:

Besouroes. whicvlh are renewed by nalure again and apain and theit
rupply is nel ellested by the fafc al Iheir sonsumplicn are cadsed
reravrable e g, wolar wingd, Glo mass, eoear, pratherinal, hypdro eqe.
Eased on oaran:

Fossil fuel aqergy.

Muclear snergy.

Elvelro mnergy

Solar enargy.

Wind enserpgy.

Binmasas snece)

(leulhernzal enersy

Titlal envergy

e 1thermeal energsy.

Dlooan waie of arp.

Hesed an commerc:s| spplicaucn:

Copmercial ecr g resulrces

The secondart us- He Lnergy resonroes form such as feesil Tuel froal. ol
fatursl gmed, loal o oar aaclcar Jael elc aes essenlial for cotmirmercial
producticn and are solegmss g curmmercial € ACrEy resolrcs,

Mon commercial ey

The energy cerrvad Tom nature and wsed dircetly without planning
through cororiercisl suilet is culled nun commercial Teseubes e.g. witd,
anite Aang ek, coup residoe el

Conventionel and nen conventlonal methad of ¢lectrlc power generation:
Comrvizntionel:

Enerpy resoarces. wlich have been tradionally used [or roany decades
and were B eamanan uscd around oil ciscs of 3973 arg caused
corventional eroopy resources e g [ussil fuels, ouclear and  hecro
CES0ATCES.

Twir-conre e
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EnerEy reaouress, winich are congidersd for lomper use ajter e ol criacs
Al 1970 are causst] non conrenhional Energy resources &g grlur, wind,
biz mass eLc.

. Canveptional source CHOEPL hydro d@7e non-rendeable anid would finuh
oo dav-

. Convepliondl seooroes {fogs) Fael, nuclear) alan cavasd pollubon. The to
this resanm it hes becnow inclepetihentl resnuToE and developesd non
convenliunal  Snergy  PRRoubne to  roduaced  noueh dependencs B0
comyer s ional renna e,

Advantage of copvetional cilcrgy sourcek:

i Cnal - At prosent b s chedp.

L Security - by 52vIng such guantity e sueTEy availability can he snsurerd
for & carlaih ©atya peticad,

1] Canvenience - L is very coriverient 1o us.

HOUSE WIRING

Az the witing SysLem in any clectrical building is essential for use
of power 1M ANy building e complex i1 umewes all the requiternents of
safely, darability, vost and appearance. 11 15 &% PUT the requirement of
Aiffuerent type of consameTs. According 1o 1 gapatdity and requilcmett
of Lhe consuiner and alsn accarding o lhe site of use of electricily, the
witing svsternn of diflersn clienl adopten.

Fullowibg points should be Lopl by roined hefore selectinp a wiritg for the =iTe

14 Truriczilabe
The wirnnp selected and the matcrials vged 0 i hkes yAres ele, should
have @ long lide and should not =2 sijy alfected by the wiplher changes.

'2] Bafern
Wiring shouwl B dooe y a perfect glecincian wno 1hers should nor be
ansy dunger of loalage: for stk

! Cnal:
The: EvETom i showl be ecoroisal L eait Lo cwner ol mulding
and' initial cosL ui wirng within the capscily af il adual.

&) Arresaibility:
o the wiring sysiem 1 jaculity (o oxpansion or renewal should he
privicled.
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]| Appearanee:
Winng appearacee bas s s eflect. Archilectu rai point ahould be kepr

in need.

3] hMechan.cal Puonection:
The witirg shauid e protected for damaged of phyaicul nature durmg its
u=r in hease ol ey
TYFPES OF WIRING
Basing on ubowve, the wiring is divided inte fRllowing types in
general.

1} Cleat wiring.

21 Wooden casing and cappimg wiring.

1) Cab ticr sheathed or tep rubber sheathed wiring.
41 Lead sheathed waring.

5 Conduit wiring

Cleat Wiring:

A per the camc ndicates, cleat wiring is natped after the material
ascd to hold the wiring, is koown as oleat. Cleat is made of porcchain
mmaterials.  The general oypes of cleals ave of two grooved and thres
prooved, The cleat userd is of Lwo parts. One part is bottom znd other
one is lop.  Both hottom and tep part are s prooved that they arc
capable ot holding the wires in the groove, The cleat is placed an the wall
surface in which e wircs are supported. The arrangeroent of wiring is
eitlicr vertival or horizamal. The clesis are fixed oo the surtace of the
help of wouden plugs {popularly called as guttics| in horigoncai systen
the distanee betwern clears are @0 cm oand in overtical system 30 ¢m
maximum. This wicng is generally implied for normal supply of 230V, it
15 %0 arranged thil U incereal Selween the wircs 13 maintained 4 om for
sub and main and 2.5 v case of branch load and point lesds. The
cables / wires run inside the rieats should net be very ghi to aveid
dannape of insulation. Also there should Bo no crowyness. The wirea and
cables in this wiring svstem are recommended of 181hinarked and may be
al PVFE rabiles, YIE < shles and any other approved insulation,

This iz a purcly lemposay 1Fpe of wiring

[t iz popularly used o clectrical installation tor teporary sites where it
ig romove and aacera0 s easily collected for oiher wo-ks The situation of

o VSEM FLECTRICAT INSTALLATION
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siuch types are Yrograsimd pendals, Construction Sile Offices, Camp
Nficrs. Buainess Camps, Fxhibidon and like.

Advantages:
pdvanlages ol clesl WICngs are 4% Ferliomars:

1] “The nstaliation dismantling iz casy ancd quick.

F The ype of labowr regu rod 15 unskilled electsicidn.

3 Cleat winng can e installed on camipr walls,

4] For short peried.

5] Addition alteration aad inspeciinn ol tis type of WIriTI#, 15 23.5Y-
a) It iz cheap-

Disadvantages:

10 Tt is subpecied to mechanical irjLry @s | ne wires arc eRposd.
2] 1% is not gout Jueing which iz oA groel disadvanmages.

31 [us life is shorter.

4] As the wire s exposed to atmosphere, 1he jnsulation catches

dammpness f1en “he atmozphers and 2 commun salt 18 fermerd and
depasited on the suelzee of the wircs. As a result the life of the wires
degraded. The resistance of the insulaton decresses in short period,
4o Lhere is chance of leakage of current alter passing of Lime.

Procyubions:

1]

2

4

Al wooden Biling ie blocks, boards el use in this wiring system
shold b of woll seasoned ik wond., MNow o doys may he of hard
playtic.

The wires in (his systern can be mstalled near giructural work, gas
pipe, water pipo il similar harmiul situstien,

While passing 1hrough wall coneluits are to he used and wooden
busting are to b uscd b close 1he wreninals of the conduit,

The recomniersdod snterval betwesn cleats shuald nit be IOCrease,
Sharp bends rocst be suerched. While making bends a conlinuons
cure shall be prefesred. Froper ovpe of cleat shalk be sclected for
awmber of wizes for running. 1o Do case two NF MGre WS shall be

a' s CLEC TRICAL INSTALLATIUMN
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placed in one clat of the cleats., Whersver Tect SRl v number of cleats
be increascd.

S5b Whilc precting wires, Care shall be taken 1o giretch the wires, 3o that
they neither towrh the wall nor betwecn e schves.

B] whnep the wirings do eross sach orher, # bridpe shall be lormed to
Lkecp the wires semia—Ated Troem each pihet.

CTS wiring:
L chas wirie syatess CTS ie cab 1¥TE ghearthed wites are uscd. Now a
days PVC wines are used in plave of CTE wires. The TS wiges A
avpilaple 0 siogie core. two LOTE OC three cors with & circular or aval
shape, The e ane lized oo the welh seasoncd. waoadsn batten by
means of Cips these are ol 1wo 1ypes-

| Basten zhoald be made af well seasonsd 1oEx Wool and be pated
ard varinshed.

3] The w:ze of wite showld oot be lege than 1.50 mmd.

3b There shoald ot be sy tensen an e wires.

4] The distaacs hotwecn e paulics shiould not e mors han S0 om.

S) Do not g mghs anple bearl 10 wires.

] All the Molal' s pats and soulets shovld be eartled.

-1 While erostimg Lhe wires bridges should be wsed.

Ay Bation junt wmanlid e prepeurtd HeCording o requiTenenl.

Table -1,
Showing Nwinber of wires which van be carried vver
a particular sizg¢ of balen.

| Shze of hatkan THumI.u-.r and xize of link Number of wires of size B
[ {Widih 3T hickness} elip roquirerl /L. 40mm <lia, singl& core, |
\ | alumlnium conduetor
L_ L . o 0 chnt can be laid |
L3mmxlimm | Ix3Bmm 2
:_lﬂ'mmﬂ.!-mm | 1xShmm B _JI_ T T3 o J
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| 25 m'm-:r._l,:&mm

I me x i

|
P

ITmmzx 13mm

ddim x 1dmm .
|

mmm x 13mm

: ,Eﬁ-mm iﬁm )]

slmm x L3mm

&7mm ¥ 13mm

Emm xidnm

Advaniapaes

~ '3%mm

— —_ . —
Lx38mm and i

E x38 mm and T
Ix5mm £

1 3%mm

1T S

x38mm and
I 1x50m

T ixdmmand |

! 2xBilmm ]
o U
| SaSlkmim L
23R and 7 -
2x 50 mn L

I ZxSmm 11

Em1 m 12

This fypr o wiring can be dong in darmnp place.
- |t hes Innp, Lk,
- lts general appearance 15 good

[t requires less labour and therefore iy e coatly

It remires onn Spald,

Lusadvanlapts

It canrot B cone at those place whers il s epoacd 1o sun and rain.

W cnanol e Sore at thase place where chermical [mes arc prosent

such ws hdlery Clearglng roeas el

Wooden Casing and Capping Wiring:

A the nome imphes the wires or cables used lor wiring system are held
F B =5y

inside the wooden casing and covered by wooden capping. The wires arc

net visible in Lois tvpe. 56, [his wiring gives a very good looking,

In this type of wiring sensuned knot frec tick woods are used in which the
prooves free are mede moaccoammudate the single core wires,  [lowever,
as he cost of the 1icl woads as sone very high such types of wirmg are
not weed 0 penecal. Fwen tn this age it 1s rarely seet.

a N CEV ELEC TRIC AL INSTALLATION
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laoking, now & doys it 15 being syhstituteedl By use ol FYVC casing capplip
where it is preferred to marall on & sood luoKing wiring,

The groove made in the casing is gencTally of L7 shaped and of owo
parallel grooves.  The prodves aceommodais the FYO, VIR or othor
recommended 150 marked wires, The casing is placed on the surface by
the holp of guttics and SCrews. For lotg lines joints are frpacde o are
piece to another as shown in the Agure. Bricdges, Tec joincs, Paght angle
joines are made fo cross the wirllg or change the direction of the wiring
as por requircmenl.

Table-2.
Size of wood Casing and Capping
| Width of _‘::1151_[]_-]__' u;_guppirﬁg | mm 3 r*'ﬂ 51 Tea [76 (89102
Neorgroves .2 _Jr |2z 2 [2]2
Width of grooves o omm s 6 |9 13 18 |16 18
Widih of dividing fiklet ) | mm 1 12 12 |15 s (24 [35]38
Thickness of outer wall jmm [ 7_ |1 1100 10 J10 (1 |3
Thickness oleasing _ __ mm |1 16 |19 |19 35 |32 37
| Thickness of capping mm | & | G 15 |1 13 11313
| Thickness a1 the ek uncler | mm O |t| i 10 (10 | 10|13
_groove [ R S I R ]
| Length available Qs From 2.5 t0 3,0 metres .
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Fig 152,10, Stralght joint

77/ L
T

Figlllk2.11 Straight joint of PV channel.

T

Melteds of fising of sasing gn wal asnd reiling:

[mportant considerations of follewmg are taken care while fodng the
casing on wall audl coifing

il This type al wirng alymll be irstalled on dorwalls, 10 is always aviided
bo burmy ubcdes the plasteT ol witll-

ii} Care mrasl ke Aken 10 avnid for one in proximare 1o gas, Water pipe
anc stearm.
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il Cares ahall be faken while lixing the casing on wall sceface such thai
the cross screws are in ibe siune plang of the casing sutface by

making countecsunk,
iwh Aceording o the fequiternent of number of wires to rin inside the

casing the widin of the casing varies.  While leng the casing the
interval betwes the screws 1thet helod the casng should net e more
than 60 ¢ up Lo a zee of 63 oo, For mare than 44 mm casing it
van be ar o digtaace of S e s oium,

vl As per the parailel proose, one greove while currving phase wires the
other growve should carry noutre| wirss mesons the opposite polarily
of tarrent cartving wires shatl not be in same groowe.

Table-3
Number of Alwuinium conductor. PYC insulated cables that may
be drawn in one gooove of the casing,

Size of | Material | No. of cables that can be laid in one gmnve;ﬁusing ot |

Wire [of N 17

X | eonductor [ 38mim T Hmm  Slom | 64mm | 76mm  $9mm | 102mim
dedia in X T % ‘X X X X

| Iomm - 16mm  19mnk | 19mm | 25mm | 32mm | 3Zinm
1740 AL | Lz 4 § 12 15
1180 AL L N 2 3 & |l 1z
/224 AL I ) 5 § 10
(17280 AL N 4 2 8 ]
13,55 Al R [N S - S
770 AL ] 2 4
[7i2.24 AL ) . ] [ 2 i
7:2.50 AL L [ I

200 AL L . L o 1
19/1.80; AL I P T 1

i) The size of the capping covering the casing shall be of saze width
and the distanne bertween succossive sercws holding the capping 1
limited to 20 cmoin case of casing Sol cxcecding &4 mm.  For highet
giges above 64 nun and 3 grooved cAas ng, Lhe inperval between screws
holdine capping i3 cxtended 1o 43 cm.

't SEW ELECTRE AL INSTALLATION
ARD ESTIMA TG LR




vii} Gaps between lhe jonts and gaps botwoen Lme casing wnd wall whall
he awvoided. Crpoowves most be rounded ol and sharp corners arc
avoided ab the bends to prevenl damages to the insuolatien of lhe
cables, Cares are taken (o prepare Lotter layout for minimizing the
crossing of conduclors inside 1he capping wnd wherever necessary
Lridpes are forned Tor eross e

Advantages:

T hos goord apdcarancs.

The wires Ave shape frorm QUnOspere.

The phase ard nocteal wires can ewsily e detectedd,
The Life 1= ~ulficienly luog

Laadvaniayes.

There s o cishe of fice,

[T zan T casily aftectsd by e e stas.

Foault Locanan iz ron easily puanl oil

Extension ol wiriny Ls ok casy

To maks ae jooils wverny smooth arnd clepn. skiled leboura are
rerpaired 12 tetans Lhe cost weall cerezsc.

Conduit Wiring:

This sysler: ol wiring is wsed 2or domoesue installation and warkshops 11
provides mecnanical protection md sdety agmnst Fre. This wicing is of
torn 1ypus:

gl Surface concluyit wiring.

bl Concoalrd condait winng.

a) Surface conduit wiring:

This tvpe of wiring is dore alter Lthe compiction of the Sudding. Thae
canduic pipes are Axed L the sudace of eall or ceilling by meons of
saddles. These saddles are fixed o the wonden gautles at an mtorval
aob ment 1han oo melar Howevar, wihiore oondois are Soincd By oa
ronauit = cier . pend or Tres fitune | srecdlles are fved @1 distance of
A0 e e centee of s Sdog I lene ranning o pope the junetict
Bt s o ichod af @ suicend distance 1o Zacilitate the provision af
wires et Burcs aoe Tacencel insice the sonduit pipe wiole culling i
iIf these Borrs ave ol rempecd, thal cun dumasped the insulaton of
e wires. woaden busk or PV Bush ate mmsertecd inside the conduit
and Ioder e wices are pulles threugh by Thei arect wire svstem.
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Table ahowi

conduit of size as shown again

ne nnmber of wices

Tablc- 4

ihat can be acecommadate
cach for wires of VIR o PYC insulated

d in the

—

histh copppet amd Al conductors.

i in anil i_ﬂhmi_nzl ' Narerial

Diamuter | X

wf I gomduit of 27

| o [wire | sectional  cinduetor ey -
| j m — Ajynm  Hmm | Jomme | 3Emet | Simm  &mam
| s K § B's B s B 5 B|F B
T2~ b wepper (7 S ST TR TR T L P e PR
[ - e LT — = [ —_
756 L3S copper 17 _:-3 NRNE N R
Fl'“‘_” 1| 1.5 AL _|1 o | el T - T
wpars  rh Cup N T F R TN S Bt s
o . .”H::_ — 0 - L. | — ) I D R
T Al RN URERELAELNE IFERERE
I336 | 38 |capper 15 14 '8 6 |11!ﬁ1_l._"_ SRR
Mzas ‘Tﬁ AL Ty e 1 1u|._'|7 - - -
| 110925 s ‘enpper |3 |2 .n_lﬁ f's - - - - |0l
imde Tiem w132 6 5 N R
J— - ——- —_ —_ - —t— i — . . — _ —_ —ﬂ i —
2 ' 2} .. " - - - - -
Tz 6350 e 21003 TN St I IR P T
R Al 27 -t 48 I P -
Pﬁ.’ﬂ 12 7T copper T4 I'.i (b 5 _H_'l_ﬁ L P
[ e p— - - - [ R ==l — —_—
W2k U4 COpHLT - - 1 1 -I-_I-i 7 |l|5-|- - - |
S em— — e —_— _. s r—— . ' f
F.w V6 Al A S 3_}7_'.5 L A |
92 |18 copper 10 |- - R e TR AL
Frzie 128 A - ST T3 s 4 R b "NER
| , ™ A e = T | = |
197137 30 conper I T ERERENERLEECR K
—_— - - —— __|_ -
Crsn 35 Al T I 7.3 1377 (5|8 |8
I_ —_— —{—-—_—— = " J__._:._ -, — |__
1971626 40 copper - = |- - 1 - s Ty TeTs 8 )6
REXRED Al R P L FRE
o/L.80 | 50 copper 1= e |- I [ T "5 |4 & |5
| — ! —_ - | - [ S [ T R S

“no. of 'r‘-'ll'l.'!‘i-‘l.llﬂTl.':dI! hi nEEﬁEEdM?d in
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Advaniages’
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- The wirng can be dona in caen placs.
- The sogt ol el syskem is [2ss.

- There s no-ishk ot fire.

Daadvarizyges

[ts qornral aapearanse g ncl gaod

p| Concealed conduit wiring:
Thiz syae of wmnng is dooe at
building

e time ol the coastruction of the
Firsl —1e chaonel: ase forowel in the wall, ceiling =1c. The

conduil pipr are tizeo o thr chanmels by mewns of pipe hoals or

shaale ot intervas ool mrore s B b,

Suitabie mspeclion pe

conduit enessoring like junclivo boses. Tee, wlbvaw elc, are provided.
Alfe 1l ting of the rancduil plzes ay Lo chanre!s there are closed

ar] the woll = plastered.

Table-3
NUMBER OF PYLAVIR AL WIRES THAT CANRUN I A CONDLIY
Sire ol I_L"ltnﬁril:-_".- 2mm ' Tinur. | I2mm
condustor Tamal Red |
|
_ —— . N - —
1140 mm | [ =1} | 7 12 b
| 1180 mm A0 e I 14
17229 mm 441 4 | 7 12
L2800 mm | X0 2 | N %
| 13,55 wnb i [ 13 | - ' 5 i 7
| 3170 mm 6 - : 3
T A mm I3 i - | i
| [
I | :
|
I |
|
’ !
Y R . —— - - =
Aguantages:

1S QP[EATANTE 15 YRy o]
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It 5 firee procf.

N5 Iz 1 wery [nd-

The eable e sale from mechaucal damage.

Deferive cabla can be gasily replaced.

I a0 be duneg in any place

Comparison between virious svsicing of wirin

sLo| T Cluwt siving Woand casing " THS wiring | Cuniealed
Mo. | Parficulars CCapping wirmg " oniduit wiring
I —d = S I - - . —
T [Cost  _ Tverylaw _ Sediom _____|bew ____ Verveostly |
2 Voltage Loav{upin I Low (updo 250y Low {upin 230 v} Leww ot Mediv
. sy _ . upte Gy
| 3 Life i ¥ery short | Fairly long b lang Very lung
. Prolection | Poor iz fair Yery good
I - againsk fire | _ R _
5 Mechanical Mo Fuirly panul prcnd Very pood
prodection o . . | _
(6 Appravance _Sut good fair | gl | ¥Yerygood
| T Dawpress | Moo HHIT | pinnl Farly good
' FProtection _ —_ : —
lT Cencral | pror T good | oud Yery pood
D oeemews T
2 Typeof  Sumi-skilled  Highly skilled skilled Highly skilled
Izlur !
required | _ . _ . _ _|_ L
I | Additions Yery vasy  [itfieult ! Easy Most dilficalr
ot |
I nlreralions
to the
cxisting |
| waring o _"'i _ _
11 | Fleldof For - For residential ! Residential, For goduwns
applleations | Lompueary commrtinl | sirmooertial, offlee | workshops
| installalivns oifice buildiogs, ' building and for private amil
: g Tor Mot proforréd peneral purpose public building
| | funclions e da s where econamic
: wtha Friages elc, Factor does nut
| hoilding> . apply.
' urider
. j PonStruCitns, _ I L

Talle -&
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ACCESSORLES LSED [N WIRING

Lighting Acgessuries availaple il 1he MATREL

1 Tioy bype 5 Amp. Switch. 2 Ty type 5 Amp. Switeh two way. 3. Ting type
4 Twny type Switch three poeition. 3. Triy hype Switch 5.P porcelain hase 6. I pitn Ty
sncket 7.8 pin Tiny type wall sockel 5 Amp % Liniversal Secket. 2. Tiny bype Socket ¥
10, Timy type Swilch 15 Amp. 11 3 Pin tiny type wall socker 15 Amip. 12, Bed Switc
13, Cord Switch. 14, ‘Twe plate sailing ro-e fush fpe 15. Tiny type kil kat 10 Asips, 15.
maln Switch

Flgml:262

B USER LLECTTRI Al ST AR ATTHIN
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Qe way Twnhler Switcly 3 A 18, 5. F. Flush bype pore, base § AL 19. 2 pin Bakeliwe wail
CAmp. 20 3 pin Bakelite wall Socket 3 A. 21, 3 pin Bakelite plug 5A. 22, 2 pan Swiitch Sockeet
gd 5 A 23 Angle polished brass lamp holder. 24 Angie bakelite lamp hatder. 25 Fendant
| brage Tamp nnldets. 26. Batien polished Brass lamp holdee. 27, Batten bakelln: iarp holder.

Comnector Bakelite. 19 Tiauble pole Bakelite Switch pore. bage. 20, Kit kat fuse 16 4mp. or
3 Amp. 240 ¥, 31, Neutra! bink 164 7 324, 340 V.
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g A, Delwkd BNk T A, Fush Switch

1 way Swleh CILEE Pl il
2-way Gor 1y puryal Touch
hiark Swlleh Pundy Jwilch
Tramb wwiteh

g A, Ml F'mEnTnudl T A Mini imdicatr LA

Lway Surch B Tinger 10N
i'{" ‘TT: “;:: Migy Delure,/ Delia
ALE 3 -
- sfini Cyna

Trash S iieh : l

5 A Wind Clansde =T . -

1-way Swraich |~ . 5 4. Minl Sockel

ey Switch ool 2-In Seocket (5 i)

btk Swvikch 2 1'] > B hAukH Sacket

Buish Swwalicke Foor Fuse Two 1 Fin

Fuap & Ot 3 Pin Top
- —

5 A, M rresiedent i Milal T.Y. AnrEhra S
| L-wray Switch | & | i T-V Anbennd

Aemray Cawvilch Sorket

tlark Swibeh |_ P U

PLmh Switch

5.4, wlini Cryia int Telephone Sockel

1-way Switch Telaphont Socket with T

g it Tekphome Top Cindyy

Prush Switch, Telup&ﬂll!ﬁni:ke*.

with Top & Box

£ A, Mini Planas
pdipl i Kal Fuse

@ (T 1-wayswith . :

MO |G 2 sy Swilch b K1 Kat Fuse 10 A

1l :| Puesh Swatch '@ @ it KatFuse 35 A
!
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] L .

Lael pax B4 Kot Fyse

Frgse LA 10 &

Fuse Lhul15 A

Fuse- Kind Toelil e

line Ewob hE il

o A, Y lkch fockd
Combined |Delavel Fludh
5 | Swenih d2 kel

Sewaplgu dr o bt
Procelhnn Boss
A 'in Swvloch b Sl
witlk Miee
B AL Swhch Socket Dokl med
1Neluser Fluth
ettt ] By Sockel
2oira | ewirrh A Sockal
wigh bsim

S 5 A i Skl Coanblred
I Proavd=m U hibkl
o &a. 3 Pan fwnleh deSarkH

1A Seviwl Sockel O embumed

IF s idents EL
T-jial Switch & Sachad

= . Swelich Sockel Combaned

{Tunger Tuych) Flaah

A T S |y e 500 Rk

welt| b Jindiciur

2 | iwen ' & okl

With Ladicazue

3 A Swich Spekel Combioad

{0 ywat] Pluzsh

T Fiw o b Sucket

Ik Lrul e

Zeem sl el A RaC sk

with Ladivaier

154 Swireh Soackel Comlined
Flutversal Mapl Caplen
A & NS A S5V e
54 134 S5 Lnivesasl
el 1 lxs
cp LIS A Laiversal
Soenily ] e ookl Tk,

5 A soa 15 A4 Dywallush

15 fu Fwinhth K Sockel

Shuster 5 Gudlcatar

S04 k58

Swisr bk Sookel

L vrvtal B iredicalu

15 &, Swritrh Soeke | Lsmbined
Fiiegor Toach

I A Fecibck, Be Sk
wrild. "2 maleEr

5 AL 1'% & Tl Socopt Covnhined
Viouverrad WPiageer Toudhh

A bR A

PR 4 =T P

H _||'.|1'|'|£I|:I

Eimh S A 1A A
51n-1

Saini-] Duelu Caphiodn
ciy LApluve & Apion
with B
Henp Doty 5 4 & 154
Snsleh 4 Sochel
ralleilor & Fust
Byrlace voanting

Box {Fikwear] SHwee ()
Crimensione 86 2 31} rim
D= 25men

R —
Dirnensions 56 = H0 owm
Ly 25 meh

Sibnr Y

[Hmemuriae S S o

D W8 matt
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3 A Surlide Pelusr e
m:;uh c {r:t’;"' 5 A. Fin Mult Plug Peluve
| Biay Svwibzh 2 Way wich :lr Dor 1 Fin Mulb T"!ILE.!A i
Mush Sewciech 1
5 A Sucface Deluxe S__,___ .
Sl L .
Syt ok ~{% 1 5 4, 3, Biin Iulti Pheg Dehear 1:
w'm Socket a [__é_,-ﬂ' 3 1m whak Yhug 54 i
3 . Surface Deluas Souhrt i

Zeall~l Seazkel

5 4. Sunfaos Delude 5% Comb.
7 PinSwaich & Socke:
Csnbanesl

18 4. 3 Fin Mulel Blag,
3 Pln Muli Flug 1A

. 54 Surfere Txlyne 5.3 Comb,

2on-1 Sunabeh & Guwkut £ A, 2Fin Flug Top Recla

emblived 2 Pin Tap Fexka
Hang Coand Senlbches Filor
Bd Switch-. way
L aed Traugh Sw'ith XA 2Fia Plug Top
Sash Sevitdh Hanglog ; T Pun Top Gur Typw
' [ Lary Cart Srritche :
[ ‘ Delast 1 5 &3 Fin plug Top Filet
| Mnd Saech 1 Wy i 2 Pim Tap 'l !
] __:‘,-'. Cued Tha oagasiwlclh _:-"'H :
Fush Swrind, Hanging I
ﬁ 5 A. Mlale Fernade
Tlamge Cond Swillches Trerid E_ hials Feraie S Filok
i Suritch | Wayr - Male Female 54, Lhvia
1" ord Thorowgdh Swili :
Ifush Swilch Hang g 3FIn Flug Top
1 34n Top 54
Tranyhk: Taluye
15 A Iean Cun i 3 Fin Top 154
Promelpin Dase Triangh: Dehiwe
Iren Conpadoe
1Ll T. . a E!nEu;;Lw
Tracpli H.J!uil Irn - Iiiln:;mﬂlp;‘:.llz
1 carecror (Crymat 3 Plo Tap 154
[ [= e Unbanedkrinte
R 54_31un Multi Flug Film ]
] . 3 Pir, Mudlipteg 15 & Fin Flag Toy
i" "f 4 Pin Top 154,
Sxquare o
o T Tugs 154,
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5a i 015A ] Flo II——'_-' Paiien Holddt
Truy Tap ilymal -Il T ibam, ol Skict
3 [0 Tofp Dyaw 34 O BRBLAY
3 Pin Tap | yna L34 — . H;ibﬂéi-hﬂr.l.nn e
it (1P,
— Eniten Holder Presldent
Yo (5atien | 1ohAer
5 A, Cghiling Fose (Deuse) L i Pyegident {thgl
Finlye Flush Rousd =1
= Anpre Holder
- ‘ﬁ"ﬁ-\ ange Holder Skt
§ 4. Ceiling Rose (il ikl AN ) DB R ALY
Wi Sarfaeed Plata = —_":l Ange Hoider
pdama Gurfpce 3 Hats — Giein CRBLA WL
- DF. Swilch [Pl $ariees
& A, Uellimg, Bpse (Pllot) . [t P, Geealach Shicluce
Pik:t Guctare 1 Plale with Euze Pilal
PulolbarEace 3 Plae [P SawvineTy fraelRoe
Fuzst fa b irateor
Pllat

5 & CoriThreg, B S A nurkadil T duitch (Filott Fleh

Ararkad Seciece CeT Pluste Wiy Fase
? Plale Filwt
A ackal Suclaes | LT Elpepn Fuse &
AL ndleoioe Dkt
3 H-Cﬂliﬂﬁwﬂuﬂﬁbm ﬂ.l".E-ﬂﬁﬂEwil:h Wil Fuar
Jumbo syurface 2 Flate T, Surfate
j [ 1z Tobm.p Sear Ee 3 Flake Wit Fuse
o |
ﬁﬁ.ﬂwih:htsilwﬁﬂmh
I @ | 1 A Ceili ng Ruse (Dy nal o™ Silw ey rcdboalom
- T Sejaare 2 Plat: W0 Frase
0P, Mir vl
e rilent Holder Bladk Indicator & Pk
Perdens Halder p———y, T
Tk .F. Rexia
:::*::;::;“ﬁ l with Indicate
e | 30 Pl
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Terkerd Lidder a

- ! <knglLBR. WG
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raer —— o T s - " - -

13 A, TEF. Sweidy Tl Thyp) Tlusl 5 A Gurtatt Switah {Remak

1. Creawa Rean 1 Why Swisch

il Fulllcalor Porcelain Flge

15 & Flush Farma @ Wy SwnilCh
Paocrelain Bade

5 A. Sorface Switvh [Hexal

.. Switch (D o King) Flush Heza 1 Way Swteh

(3 Klng Foaolain Rkse
#.lhﬂl:_'arnﬂ Hﬂ.&l‘!‘-l'!!i‘.fﬁl’ll.ltn
Porceloin Brre

& &, Sarface Swrtch [ETLHI

M1.T. SewineT 1 Laasich Flush mled | Wiay Swilch

N F. i Flush Burceinlm Bame

weillh Fuse Cakmr Pliat 2 'Way Swikdh

Inglicacor, Barthing Torcriam A

Y i A Burface 2 Flo Sockel

Berra & Fon Saa: kel

1.5 Cvipple Eolet Touand 5 A

r I-'.|_T:|'||:|].-.'IF-I.-‘-.'||=} Hemn 2 PIn Facket

il Frase Fovpelain Base 5 &

WA 5 A Sorface 3 Fln Socket (R
Rewi 3 Fin Socket 5 A
Rena 3 Bin Sooket

Acapior Prowelptm Base 5 &,

Adanlar

5 A&, Surfacy 3 Fio Sethet (Resih
30 Soe ket
Prroetas Bk

StelpConnectar

3 Pakelibe (W HWay
A, Bakadibe (12 Way)
15 A Bakeloa (12 Wayl
54, Suriuce Soc il PUoA
Pulrd 35 Pi Sog ket

Lk Porcolplo Bass % A

L A Surfere SHilch (Kenil
AL Blath

L ey S ich Remiod

1 Way Svabch Rorne

14 &, Sqrface Swlich (Filad
Filad 1 Wy Sl

15 &.

5 A 5|-I-|'ilrl 5W1b2h (Frfal
Feoia 1 ¥ay Swilch
Turcelain Base Rount
hrmo T way awisth
Forctlaic Buae Ryard 15 - Swribch ko2
15 A, Gwritch
with o[ a0

irnlizakgo
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19 A, Siarface Swikch [Reso)
Feng Boand
Towmny Suibh L5

15 A. Surface Socket (kena)
2 Bkl

Iarcolzin Mase 154

Ruund

1% &, Seufaoe Soeket PilOth
Tl 2 P S lee b
Forselain Page 154,

Popcelain Kit Eul Fouss
1in4, 240 Y Sapremee
e T Y Tilol -

Toroelaln ¥it Kat Puse dFilat]
Tha— 415%.

{rx2 s — 240

At 4 —d415W

Créd ae— 2

Porceimio Kat Kal Fuse
& With [calicator

LE-m —-Z41: % e Lnedleator
WA —i1 5 . A Indiror
3% A 315, & relicator

frxn Clad Swilch Cllver}
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“up . bkl W Eileer OUT

Lren CLach Biwel b S wpare o b
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Wod 24l Supnone
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Bloacks i W1-icd FILsh Swilchescd Elightor Power i

Cang Bos
Surfare
ooy Bl
1 Gmgﬂu;;
2 Ciang Bos

3 Gang, Box

4 Gang Box HiL

Gang Flale
1{=ang Flal=
2 Gung Flate

30 greg FiAlE

& Zaren Fhuba His-

[Cromestic Gang Boa Surfact
Iy Black

| Gang Lremethe Ror
zmngl:hmﬂlcha

h“' Y |1 ECTRIC A b I IR B (R

AR ESTIM AN R



T “Appliance

1AL comditivner

Tuablz -7

setection chart of MCR's for household applicutions.

! ton 13 kw Luad lj[uu
2.5 kow leaad oe wne-ton

[ 7irE 10n split unin upte 3.3

| bt

| 2.Relrigeralur

“3d:0oking Runge

I_{n].Wiih avell Cum
| griller

_{E}"Iﬂr' fth oven cum

| grilier

| Oven oty

[ L Wuter .]'I_HH.‘l.L"I.'
Ceyser] Fori 2e)
Or Tnstant Geyser

i A, Electric ITom

ﬁﬁmtr?kﬂ
i'."_."ﬁ"r' asﬁg Ve hine
wWith Heater

TR watts

Frapl65 Litre

[(5)385 Litre  _

"SI vt
|

lﬁﬁl']_ watt_*._

|

TIHID w uts

Rl ILERETE L

. S aLEs
fapEpatts

Al hvatis
1250w ke

7] 1500w atts

1A derakls

| £ Ronm Heater

2000w a ™

.-ﬁi[ﬁx'inmtc Wanrame al ) -|r Current Rating
130 AL Single phase

AR ELECTRLE AL ISSTa 1 ATION

AN L TIs A TING-T |12

T Ty of
il MOB
A.C.B |
| - JE— —_—
1+ Amp (r-Series |
14 Anp C-Series
L0 Amp GGeries |
I 1.5Amp G-Scries |
2 AME GSerivs
|25 .A.IIII‘.'I:H T L-Reres S
| 10 Amnps LSeries |
L8 Amps L-&eries
QRN | L-Serics
1 10 Amps L-5erivs
15 Aamps L-Series
M) Amps L-Neries
N ﬁmnp: L Serics
TAAmps L-Scricy
10 Amps T -Series |
1 AmpA G-Series
"1 Amnps L-Series




Hilver Flualy Triouner
Gilvwr Pluzm (0 W

F ecty Hush Diounsr
Kecta ¥ G, AW

o {jl{j‘mjl tarnall

- Recla Flunds Prioumi ¢
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' {j e u g Ete.
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. j ol o Swlich
4 l 1 Push liwilch

1-Guvlich Cire Way
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I Fush Swiakch

“'_[E r]ﬂ[l
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LIGHTING SCHEME
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Mumination level of dilferent Kinds of [amps
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EARTHING
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Pipe earthing.
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Shiawing spacing belween conductors of vurious capacity lines,

N o, Working Valtage | spacing between conductors . Spacing beoween
|| Loyt | comduetur and
! Y ertical Horizontal SUpparting struchires
) | fermalimn Formativn
1. i Luw Teusion I df em 15cm
2 Bhiky or | IEv Then - L L4 metres S-S
3. A3k 1.22 meties 153 melrs 61 éni
4. Lt 3L 196 M1tz 323 Mis Them
5. 110k L13Mtx RO T 107 M3
. 1321w 306 M. 48T M, 130 Mis,
I Lo . _ _
Table -42
~Moterial for slay wire ) ]
15 wacvification af Mawcrial i Dy
i nu 5
| 1. | &ruy rl ul il stev, g;]lwni:wd. [t o d amee, LY o long
I with Torpesd hoesetnal head on ame i il theeoced on the olher
' end v ith nzal | Mo
& | it sieelane o alane Galso called s platz ) 3%0m < S5hom x .55
e thick | e
I I Srwevowine T R RW O GULE Mes lony Ehfry O 3
i ki
4| Stay chunpoor pooc clamp comalete with mues aed halis | M
30| Sty bov e ootal 13 F oo dia a7 ste=l el voonplete s
bt pilate I Peon
a. | Slay wsulator creoy g i | Mo
T Mild swew thimbles 2 Mo,
124

B. | Camcretimg i sias with RAT O, cemen? corerete sand of ralin

o' TSER FIFCTRIC AL INSTAL L ATION
ANMDESTDAA TING-I B




118

reasonable limits the extent of the portien al the system affected by
any [ailure of supply.

|21 The supplies shall take ail reasonable precavtions w avoid
any accidental jrnerrupticns of supply, and alse 10 avoid
danper to the publc or Ly any eployes vr authorized persen
when emedped on any oporation during and n CunnRCChyn
With bhe imstallation. extension, replucement, TepAir and
mantenancs of any Works.,

(3 The supplivr shall send 1o the Inspector notice of faulure aof
supply of such kingd as che Inspecter may fron time 10 thine
require 'o be petified w him, aod anih aotice shall e sent
by the earlier praciicable post after the failire occurs o aller
the failure becomes Known 1o the supplier and shall be m
such furm and rantain such particulacs as Inspectorn may
[roui cimae Lo fione spegidy.

[ Far ithe purposes of testine or for any olher purposcs
cornected with the efficicn) working of the undercaking, Lhe
supply ol cnergy may be digcominged by the supplict Tur
such puranl as may be nocessacy sabICCt [CReEpt N CASES of
emergeney), o 0ot less than twenty four howrs’ notic: belog
given by the supplier to all olasses af consmers specilicd by
the Inspector likely to be affected by such disconiinuance
and in the evonu of @iy comsUmer of consumers from such
cliasses of consumers abjooted, che supply of energy shall not
be discontinued [except in rases of emergency], witheut the
consent of the Inspector and subject to such conditions as
he may impose.

Text Tor resistance of inaulation (1] Wlhere  arny  electric
supply line for use at low o medium vollage bas breen discannected
fram @ system for Lhe plrpose of addition or slecaton or Teprair,
such clecuric supply lioe shall no be reconnecied to be gpstemn until
bhe supplicr or 1The owner s applied the test prescribed Under rule
48,
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Current Rating B 4.C.8.R. Condueor for Overhead | ines (1.5, J98-1961)
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OVERHEAD INETALLATTON

MAIN COMPONENTS OF OVER HEAD LINES-

The main componenis ol an overhead lines are sUpports, eross-arms, clampe,
jnwulalors, conductors, puys, Stays, lighrening arresters, fuses, voc-guarda,
iscelaling switchces, sarth wites, guard wores, phase plakes, bird guards, danpger
plate, barbed wire, beads for umper el

LIME S1IEPORTS:

T'he funclion of ine suppot s to support the conductors. The reguircments of the
line suppurls ore.
0 High mechaniral strength.

u] Light a1 weigil,
ini) Cheapor in cost.
iv] Good looking,.

vl Lasriprer ife.

i) Eazv acceseibility.

The choice of lme supports for o porticelar situation depends upon the line span,
cross-seclon:] arca, bBoe vollage, cosl and local condibions. The line suppores atoe
of various types itcluding wood, sterl and reinforced concrete poles and steel
Lowrrs abe.

FACTUORS G0V ERNING HEJGHT OF POLES

It depends o
il The nunimem clcarance ol the lwest conductor from the sround.
il The mumber of conducrars 13 be cartied and minimum clearaaece shionll
Le meunlwned belween condoclors,
11} The lenpgth of the pole Lo be buned o the growng and peneraliy 1700 of
thue Lutad lengthe to be boried im ormal soil.

The rmaat commanly waed conductor galvanised steel and cadmiom cnpeer cte, I
should be straoded ool to solid one. Conductor cost ia the major part of the ootal
cost. So proper chorce of cendoctor material 13 of almost importance, it should
have the tfollewing charoctarisnics:

i Sigh elomine conductivity.
1] High tensile sirengih.

1] Low specific gramity,

v Lo cost,

¥l Easy wvailabilidy.

Page | of &



i Should not be brilde.

DETERMINATION OF SR R CONDUCTOR WERHREAD LINE:

Tha: mise ol the conductor is covemed by the folleanng factors:
a) Line working weltope.

L Lengih of transmirginn line.
g} Power W be cartied.
d| Power lnoetor of the oad,

el Permizaible woltape drop in line.

CROSSE ARME:

The unclon of cross arms 15 to keep the coadactors ar a safe distance Fom each
olher and oo the pole. Cross arins are varisus types sucl a3 MS-channel, -
Shaped, V-Shaped, Ffig Fag shaped etg. (Iross arms ahall be Roitable and stoonp
chiough to withatand the resultant forces caused by ineulators, their pinze end desd
weight ol insulater attechments elo.

POLE DRACKETS AND CLAMEPS:

Clamps are mads of Lar ot & are usod for iming or holding secvice hne slay wiros,
earlh wire, shackle nsulators, cooss arms etc. In case of setvice lines, one end of
the clounp is made longer and provided with an eve section.

GLUY S AND BTAYE:

Stay is required for line supports and dead end posidons as e poles lehe the pall
tue to conductars, minimui 3I0¢ ongla 1o maintaoed bebayeen stay and pole. Stay
el consists of M5 rod of 159 oun diog stoy bow, check nuae, thimbles, siay wires,
stay clamp and Cl anchor place, One end of stay wite is Axed 1o the stay rod ae the
bottom and 1o the stay clamp ta the pels, The stay or guy is tightensd by meany of
o ostey bow and anchor rod to the rogusred tengdion, An eeg Cvpe STean insolaler 13
rseried i the guy owire [or sefely. I iselales aray wire electricalfly frem mecal
S PaIt,

CONDUCTORS CONFIGURATION, SPACING AND CLEARANCES:

caonductor confipiiration:
Greneradly horizontal, vertical and tnanmpiiar confighiration are commonly ssed. o

angymmcirical artangernent of conductoers, the condoctora are usually Teurispoger]
al regular intervals in order to bulanee the electrical charactenatios of varous
phases and prevent inductive interfercnee with neighbonng communication circuit,

Verneal renhgaration is the most ecenomical for dowlde circuit lines and borizgntal
configidralion & for single circoit lines.

A  nf S



Cmtductors spacing:

The spacuep of conductors is drtermined by considering partly elecitical and partly
smechanical. Latger spacing eauses incregse o imductance of the ine and hence
the valtuge drop, so that te keep the suitable spacing.  An empinead Fewula
comunonly wuployed for determination of gpacing of conductors for an ahimininm
comdurtor line is given bhelow.

|Spacihg = Y8 1+ ¥/ 150] meters

Wheee S [s say iDL meters
& W is line voltage in KY

SPAN LENGTH:

The length of the span depends wpen the workung voltege, higher the working
voltage of the system, the greater wall be the eoonnmical lenpth of span owdng to the
higher relalive cosl of ins=alators 10 sopports. I is ool poaszible 1o give any oeatd
and fast rile as Lo the besr apan leagth 1o b2 odopted. the usunl spons ce -

] With woodon poles 40 - 50 m

IH With steel tabular pales o0 — B0 m

k! With RO prlas B0 — 200 m

iy With sterl towers 200 = 400 m and above.

OVERHEAT: LINE TNSULATORE:

[1371]atars are mounted on Lhe cooss arma and the line conductors ace attached ta
the insobalucs =0 as ta provide the conductors proper insulutton wnd alse prowvide
necedsary clearaneey between conductors and soetal worke

Tae important propecties that an overhead hine insulator mest potses arg:

High mechanical strength.

High relative pertmitbivity.

High insulauon reaistune,

High ratin of cuptase strongrh oo Lash weer vollage,
Abiliy 1o wathaeiund large temperature variations

RTINS

TYPES DF INSULATORS;

Varoua tvpes of insulators are:
* Pur tvpe anstlators,

+  Buspension nsulators - Howlet type
- Cemented - cap Lype.
- Core and link oype.

F  Stram menlators.
¥ Shackle jnsulators.
= Sty insulators,

LIGHTENING ARBESTERS:



1L 15 che device o protect the electrical equipment from damage due fo liphtening.
When a voltage, high encugh to danage the electrical equipment appears, |he
lizhtening arrestors provide a low impedance puth from the phwse wire Lo earth and
ghaerl the high voltape eflectively,

Fliaghh FLATES:

n cach pole or tower of HT transmissicn lines phase plates indicating the different
phases jred, yellow & blow) wre provided.

DANGER PLATES:

Cn each pole or tower of HT transmizston line & danger plate indicating the wolking
vnltage of the line & word “DANGER" is provided at a8 hoighe of at least 2.4 m from

the ground.

ANTI CLIMEING DEVICES:

To safepuard against the clirabing by unauthorized persans, Gl bached ware iz
piaccd arounc the poles at a hewght of abont £.5 0 froin ee groand for at least 1
M, Une towers it is provided at & height of 3 M o 4.5 M.

CIRD GUALTHS:

Theae are in the form of woaden pieces of size about 10 cm X 125 cm x 10 <m
case of melsl poles. The insulators are fitked over these wooden pieces known as
“Bird Guards®. These are used ta avod short-citcait or earth fault due to setting of
lards, wlich pay shoct eimenil two hine conduckors o may carth one of the live

corzduclors.

EEADLS OF JUMEBERS:

Al verlain places there wre oo many irds and due to thelr touching the jumpers
el poles the fagwee of sUpply iz moet frequent, At such places to avcid birdape
ins=ulating beads are put all along the jumpers.

MUTTE:

The mutifa ate made of 3 mm thick gheet in two pieces, detachable 46 cm X 460 Gt
at the bottorn and 30.5 em o x 3RS cm at the top and overall length 1.5 M. For
cutimlar poles these are of 25.4 cm diameler throupghoul und of length 1.8 YL These
wre wsed for cencocting the poles of tawers.

JUMPERS:

I & siraight ron, one terminal pole 1 provided after every anc lalometer so as to
faciltzate saggmg, The shart length of the conduclor uasd tn connect the line
canducter on one ade of the terminal pole to the line conducter en the olher side of

Pawre 4 nf 5



the termital pole is kngwn as the Jumper, 1t is made of the swne materal and hes
the same cucrent carrying capacity as that of ithe bne conductor.

TERE-DFFS:

The ree-off fram a Lne should be faken vuly from a pele & nol in the middle of the
sper. While taking branch line tfrom all existing line for supporting villages / farms
cto., it is ce=enlial that Lhe correct phasing, phase to phase clearance and phasc te
earth clearance are obaerved.

GUARDING OF UVKRHEBAD LIENS:

A guarding is  provided for the safoy of the lie, mstallatiens  snd  of
cormumumiealivne: circuits. The puarding is provided at voad crossings, canal
crossings., railway copssing, crossings over LT lines or communicahen hncs cic,
The varous guarding arrangements are Cradle Guardlng and Cage Guarding.
Ciuards should Le wailormly spaced,
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Referring W ACSR Charl, we chose 6717300 rran gize for phase wire
wilh & resistznes of QA565 L5 Kkm

Total siree: aght woad =125 x% - 1T W
F.L, cuerent Lo light, = 11250220 - 489 A
& walt viroail gurenl =q 80y L3 « 733 A
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P S K
= - 111,425 A

-
[
o
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valtawr TTrop Culculatian:
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Material List;
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HT Problem:
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Material List:
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Takle 40
Material Required Sor the Service Connection

g | Specifications ] ehy
| nd e e —— _— — —
0 e g or F0 o VO iosulates eurm Inic condwtar 4 |
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Outdoor substation
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