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CHAPTER NO. 31

ELECTRICAL INSTALLATIONS IN
'~ BUILDINGS

_ SPECIFICATION NO. 31.1—Electrical Work (Gereral)

.1. 'The'l.nstallatic:-ﬁ generally shall be carried out in mnfofmity_

with the latest edition of the *“Regulations for the electrical equipment
of buildings of the Institution of Electrical Englueers (London),”
hereinafter referred 10 as the “LE.E. Regulations™ but, where this
$pﬂac1ﬂca.tmn or the attached Special Conditions of Contract differ from
those regulations, the Specificaton and Special Conditions shall be
followed. In addition all installations shall comply in all respects with
the féquiréments of the Indizan Electricity Act and the Indian Electeicity
Rules for the thme being in force.

2. The definitions of terms in  the Jatest edition of the I.E.E.

-Regulations {reprinted in Appendix XXII shall apply except Neo. 27-A

“Point” shall consist of the branch wiring from the branch distribution
board or from the point of service entry where there is no branch
distribution board together with a switch if requited, as far as and in-
cluding the ceiling rose or wall plug, etc. The Lst of conventional
signs and symbols as given in appendin X XTI shall be used in all drawings,
wiring plans, ete.

3. (a) The wiring shall be carried out on such system as may
be stated'in the special conditions of contract, or as otherwise specified.
The wiring is to be done on the “distribution system” with main and
branch distribution boards at convenient centres and without isclated

fuses, except as specified for wall sockets in clauss 17. All conductors

shall be run, as far as possible, zlong the walls and csiling, so as to be
easily accessible and capalle of being thoroughly inspected. Inno case
1s wiring to berun above ceilings without the special approval, in writing,
of the Engineer-in-charge. The balancing of cireuits in 3 wire or 3-
phase installations shall be arranged befere-kand by the Engineer.
Circuits on opposie sides of 4 3-wire systermn, or on different phases of
a 3-phase system, are to be kept as far apart as possible in all cases, the
miniplum distance from each other being 7 feet Medium pressure wiring
and all associated apparatus shall comply in all respects with the require-
ments of Rules 60 and 61 of the Indian Electricity Rules, 1937,

(B} Al current comsuming devices shall be suitabe for the pressure

and frequency of supply stated in the special conditicns of entract,
or as otherwise specified.
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SPECIFICATION NO. 31.1—Electrical Work, (General).

4+ Al wiring diagrams shall be deemed to be ‘drawing” within
the meaning of the term as used in the general conditions of the
contract and shall be prepared to the satisfaction of the Engineer-in-
charge. Within one month of the taking over of ths installation the
contractor shall supply to the Engineer-in-charge a complste wiring
diagram of the work done by the contractor. It the case of the original
installation, in a building, drawings of the building shall be supplied by
the Engineer incharge on request from the contractor. In the case of
additions to existing installations, the contractor shall himself supply
awirlng diagram of the additions only, insufficient detail, to enable the
Engineer-in-charge to bring his original wiring diagram of thz building
up to date. All wiring diagrams are to indicate, clearly, inplan, the
reletive positions of allmain boards, branch boards, distribution boards,
and the runs of the various mains, sub-mains, and circuits, with ihe posi-
tion of all points and fittings. '

Only the convemntional symbol given in Appendix XXII arein beused,
Alicirenits areto be clearly indicated and numbered on wiring diagrams,
and all points are to be dumbered with the same number as the circuit to
which they are electrically connected.

5. Allconductors afﬂtﬂ besof copper in  accordance with the -

Specification of the British Enginsering $tandards Committee as set
forth in the latest edition of T.E.E. Regulations. Except as provided
it clause 18 finfra and clavse $ of Specification me. 31.3 insulated con-
ductor shall have a cross-section less thap 0020 square im., nomizal
area (3/.029”) and every such conductor shall be stranded.

6. (@) All cables, unless the contirary is expressly stated in the special
conditions of confract, or otherwise, shall comply in all respects with
the latest British Engineering Standards Assoclation Specification for
insulated annezled copper couductors fos electric power and light and
each coll must be accompanied by the maker’s test certificate, stating the
‘class’ and giving the results of insulation tests.

{b) Twin flexible cables shall comply with the latest edition of the
LE.E. Regulation. :

Rule 60— Where a licensee proposes 10 supply Or use enerpy at medium
or high pressure, he shall give notice to 2n Inspector ard
shall mot commetce or comtinte the sUpply unless and until
hs has complied with the following provisions, namely:—

{a) all live parts of apparatus shall, vnless aceess'tle on'y to,
and under the control ¢f, an authorised person, be protected
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SPECIFICATION NO. 3LI--Fleotrical Work (General)

by mechanically strong metal-casing or metallic covering
securely. fastened thronghout;

{8) suitable linked switchss, of requisite capacity to carry and
" break the gurrent shall be inserted in each conductor, mear
the point of osigin on the consumer’s premises;

(c) every conductor, unless accessible only to au zuthorised
pars0d, shall be as far as is practicable complstely enclosed
i1 a m2chanically strong matal-casing of metallic covering,
securely fastened throughout or fixed in such other manner
a5 may be approved in writiilg by an Inspector;

(d} ths supply to every apparatus shall be efficiently controlled
by suitable inked switches, of requisite capacity to carry and
break the current, in each conductor, placed mear tha
apparatyus insuch a position asto be readily handled by
the operator, so that by their meais all pressure can be cut
off from the apparatus concerted and from amy device in
gontecton therewith;

(¢} the word “CAUTION" , boih in English and in the vernacu-
lar, shall be affixed permanently ina conspicucus position,
where possible, on svery gemerator and every motor and
avery controliing or regulating apparatus in commnection
with such gemerator or motor :

Provided that whareit is no: possible to affix them oni the generator
moto: 07 apparatus, they shall be fixed as near as possible:

Provided also that where the generator, motor, controlling or
regulating apparatus is within anenclosure accessible only to
an authocised persox, ome notice affixed to the enclosure
shall be sufficient for the purposss of this sebrule.

RULE 61—The owner of every main  switchboard conmected  with
Main Switch 2 supply of energy at medium oz high pressure shall comply
with the following provisionis, namely -

(@) 2 clear space of not less than 3 feet in width shail be provided
in front of the switchboard; '

(B) if there are any attachments or bare connections at the back
of the switchboard. the space (if any) behind the switch-

LAk
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SPECIFICATION NO. 3L1—Tiectrical Work (General)

board shall be either less than 9 inches or more th-an SDinches

inwidth, measured from the further outstanding part of any
attdchment or conductor:

{¢) if the space behind the switchboard exceeds 30 inches iz width,
there shall be a Passage-way clear to a height or of not
less than 6 feet, save ag regards any Horizontal supports

of the switchboard, which may be Placed at a helght of not
less than 4 feet 6 inches.

7. The cross-sectional area of all conductors  inside buildings
shall be se proportioned to their length thatthedrop inpressure from
the main fuses to the further, or any consuming device, shall not exceed
2 per cent plug 1 volts of the marmal pressure of  the cireult directly

contgeted to such consuming device, with all ths consuming devices in
use.

8. In estimating the current to be carled by any conmductors,
consuming devices 2re to bz rated at the volt-amperage specified by the
Engineer in the Special Condition of Coatract or otherwise.

9. Before current is switched on the installation shall savisfactorils
pass the following tests:—

(A) Insulation Resistance:—{a) Tha insulation resistance shall he
measured by applying berween ‘earth’ and the whole system
of conductors or any section thereof, with all fuses in plaee

and afl switchzs on, a direct current pressure of not less than
twice the wosking pressure. Where the supply iz derived
from 2 three-wire (alternating or direct current) or poly.
phase system the neutral of which is commected to earth either
direct or throzgh added resistance, the workinmg pressure
shall be deemed to be that which is maintained between the
outer or phase conductors and the neutral,

(8) the insulation resistance of an installation measured as in A
{2} aboveshall not beless in megohms than 25 divided bry the
mumber of points on the circuits, provided that —

() any installation shall not be required to havean insulagon
Tesistance greater than I megohm;

(i) lighting circuits shall be tested with all lazaps in place, except
in the case of earthed comcentric wiring svstems-




S P L s T T R DT e e T

e RSN ey R TS T

731

SPECIFICATION NO. 31.1—Electricn Work (General)

(%) keating and power circuits, with or without Hghting

points, may be tested, if desited with: the heating and
power appliances disconnected from the circuits, bus
with the lamps (if any) in place ;

(v} the insulation resistance between the case or frame work
and every live part of each inciividualdynama, motor,

heater, arc lamp, control goar or other appliance shall
not be less than half 2 magohm,

Note.—Ig a.ddftinn to the foregoing tests, itis advisable, wherever
practicable, to take an insulation test between all the
- conductors connected to one pole or phase and all the

conductors connected to the other pole or phase of a
Systemmn.

(B) Continuity of Metal Sheathing.—The metal conduits Or metal-
lic envelopes of cables in all cases where such methods are nged
for the mechanical protection of electrical conductors shall be tested
for ‘electric continuity, and the electrical resistance of such conduits or
sheathing, measured betwesn A point near the main switch and ANy
other poiat of the completed installation, shall not exceed 2 phms,

10. Looping in system of wiring points shall he adopied im al]
types of wiring, i.e., casing and Gopping cleated TRS and condyjt systen,

AL (@) All main switches are to be of the iron clag type of
approved make, : '

(&) All switches and circuiy breakers shall be consirueted and
installed in accordance with the latest ediiion of ¢he L E, E. Reguls-
tions. Handles of switches shall be so fastened thay they do not
tend o unscrew and become loose. All tombler swisches must be
of the bakelite type, unless otherwise approved by the Engineer»in-charge;

{¢) In earthed systems all single-pole switches 08 2-wire circnits
controlling lights, fans, plugs, ete., must be inserted in the outer
of -phase wire, as the case may be. In inswlated D.C, systems such
switches are to be inserted in the positive side, '

(@} A fuse or unlinkeg single pole switch shall nog be insertad
in —
() The “micdle” or “nentral” conductor of & three-conductor

clrenit supplied from a direct-currens pr single-phase-
three-wire system {see diagram).

Switches,
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SPECIFICATION NO. 31.1—Electrical Work (Geueral)

(ify The “‘common return” of a two-phase three-conductor
cir¢uit.
_ (z‘:;:') The *‘neutral” of a three-phass four-conductor cireait.

(iv) That conductor of an installation which is permanently
earthed at the source of supply without a circnitbreaker or
added resistance in the earth commection.

Note —The requirsments of sub-clause {d)} above do not preclude the
provision of an isolating link for testing purposes. Any
system of supply having a “‘middle™ conductor, “*neutral””
or “‘common return” npt publicly declared or known to be
garthed without a circuit breaker or added resistance in the
earth conngction shall be considered for the purposes of
sub-clause (d} (1v) above to be asystem having aninsulated
“middle” conductor, ‘‘mneutral” or “‘common return’,
respectively.

(e) All unlinked single-pole switches throughout an Ingtallz-
tion shall be fitted in the conducior or conductors conpecied to the
cuter or phase conductors of the supply, orin the case of a two-wire
system. of supply, inthe same conductor throughout, which shall not
be @ condustor earthed either with or without a cireuit breaker or
added resistance in the earth conmection,

RULE 51. (2) In no case shall the consumer insert any single
pole switch o cut-out of permit such switch or cut-out to be or to
remain inserted in any earthed neutrsl conductor.

12. There shall be the iron-clad main switch any one main fuse
oneach pole of each main circuit at the point of entry of the supply
except ag provided inrule 51 (2} of Indian Electricity Rules. The
switches must be linked unless otherwise specified in the Special
Conditions of Contract.

[P ’
Main and Branch 13 (g} Main and branch distribution boards unless otherwise

Distzihution
Boards.

specified inthe conditions of comiract shalibe of iron clad type and
shall be provided with aswitch and fuse on each pole of each cirenit,
gxcept as provided inrale 51(2) of Indian Electricity Raulss.

(&) Branch distribution boards shall be proivded with one fuse
on live pole of each circuit. One spare circuit of the same current
camrying capacity shall be provided on each branchdistribution board,
No sub-circuit for lights and fans radiating from a branch board shall
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SPECIFICATION - NO, 3lLI-~Elettrical Work ({Geperal)

carry morethan 4-amperes. In estimating the total current on any sub-
circuit each S-amp. plug poeint shall be rated at 2 amperes,

{¢) In writhog a branch distribution board the total capacity
of consunting devices shall be divided, asfar as possible eveniy between

the nuraber of ways of the board. The spare circuit shall be left for

future extensions.

(&) In the construction and fixing of main switches and main
and branch distribution boards the following requirements shall be
fulfilled — :

(@) A small bracket for carrying a pilot lamp shall be fixed

- over each distribution board when required and comnecied

B ﬁhrough an-independent single pole switch and fuse to
the bus-barz of the board comirolling the cirenit,

(#) All main and branch distribution boards and fuses shall
be approved by the Engineer-in-charge.

(fify Commections shall be arranged as far as possible 4o form
their own diagram.
{iv}).Each circyit shall be clearly numbered, from left to right,

in ponspicuous figures, to uorrespnnd with the wiring
plans (clause 4).

(+) Iron ¢lad switches and distribution boards shall be moun-
ted on 2"X 2"X 14" angle iron frame coversd with 1/87
thick iron sheet covering or in recessed cast iron bozes
oT in wall nitches of suitable size as directed by the
Engineer-in-charge,

(vi} The caging shall be connected with the main  switches
and distribution board through flexible metal pipes.

(wf) Angls iron frames foruse with conduit or cleated wiring
shall be provided with suitable inlsts and outlets,

14. (%) Except as laid dewn in Clause 6 of Specification Wo.
31,5 where conductors pass through walls one of the following alterna-
- tive methods shall be used :

(1) A hole of suitable area shall be made inthe wall, through
whmh the casuing or conductors shall be cargled o as to
allow of an air space of not less than 1 ineh on three sides of
the casing or conductons, as the case may be ; or

Passing thfough
walls.
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SPECIFICATION-. NO. 3L.1—FElectrical . Werk : {General)

(#i) The conductors shall be carried in an approved..heavy
- guage welded conduit enameciled both inside and:outside.
Where casing wiring is used the ends of the conduit must
be nearly fixed into the casing and the mouvth of each tube
shall b2 bushed with a snap headed bush. Where  the

supply is ‘alternating the conductors of the eircuit must.

be bunched.

() Where a wall tube passes outside a building sc as to be
exposed to the weather, the outer end shall be  turned downwards
at right angles angd suitably bushed.

i5. Exeept with the permission of the Engineer-in-charge, rawi,
or other specizl aproved plugs are to be used for fixing. of wiring, sto.,
to walls, ceiling, etc. Where the use of ordinary wooden plugs is
sanctioned these shall be of well-ssasoned teak or other approved hard
wood, notless than 2inches long by 1inch sguare om the inner end
and 3/4 inch square on outer end. They shall be comented into the walls,
to within 174 inch of the surface, the remaindeq being finished secording
to the nature of the surface used, with the plaster or lime punning.
Unlzss otherwise specified 1-3/4 inch long iron screws may be used for
attaching casing to the plugs. Where owing to irreguiar coursing or other
reasons the plugging of the walls or ceilings presents difficulties, the
casing, conduit or cleats (as the case may be) shall be attached to
the wall or ceiling in 2 manner approved by the Engineer. In case
of new buildiegs the T. W. pllugs shall be fixed v walls before same

are plastered.

16. (a) Ceiling roses shall not be used for pressures sxceeding
2430 wolts.

{(p) Not more than two pairs of flexible cords shall be attached
to one ceiling rose unless it 15 specially designed for multiple pendapts,

(¢) Ceiling roses shall not embody fuse terminals as ap integral

part of them.
"[_

17. All wall socket points shall include 2 switch. and: a fuse
mounted alomgside the wall socket. The commections -between  the
switch, the fuse and the wall socket are to 'be so-arranged that -the
switch is on the ‘live’ side of both the fuse and the wall socket. In
earthed systems, the switch and fuse may be of tne single-pole type
connected in the outer or phase wire, asthe case may be, In insufated
svatems 2 double-pole linked switch must be wsed.

E

s
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SPECIFICATION-- NO. 311-—Electrical - Work (General)

18.: All wall sockets shall.be of 3 pin.type. The 3rd pin shall
be earthed through $.W.G. No. 8G.I. wire run under the casing. The
bonding of the 3rd pin with the G.I. earth wire shall be done by means
of stranded G.I. wire. The bonding of 3rd rin of wall socket in the
case of T.R.8, system of the wiring shall be dene through No. 14 SWG
bars copper.wire run hetween cables and taken direct to the 3zd pin.

19. Whers conductors require to be threaded through tubes or
channels formed in the metal work of fittings, the tubes or channels muyst be
fres from sharp angles or projecting edges and of such a size as
will enable them to be wired with the conductors nsed for the final
sub-circuits without removing the braiding or tapirg. As far as
possible ail tubes or channels should be of sufficient size to permit of
‘looping back’. If flexible wire iz used for wirfng fittings, otherthan
portable fittings, the sub-cirenit leads must terminate in a ceiling rose
or comnector, from which this will be carried into the fittings. All
fittings must have not less than 1/2° nipple. Fittings and lamp-holders
for gas filled lamps shall be adequately ventilated. In no case is the
cross-gectional area of the wires for fittings to be less than 0.0010 square
inch (23/.0078"),

20, Tamp-holders for use on brackets stc., shall have not lessthan
% inch nipple. and all those for use with fiexible pendants shall be
provided with cord grips. All lamp-holders shall be provided with
shade carriers. All cases must be solid and substantial. Except with
the approval of the Engineer all holders are to be of the “bakelite”
type. Screw-holders will not be accepred for lamps below 100 watts.

21, All outdoor lamps shall have weather-proci fittings of
approved design so as to prevent effectually the admission of meisture.
Flexible cord conductors and cord grip lamp-helders must not be used
when exposed to fthe weather. ln verandahs and similar exposed
situgtions plan pendants must not be used.

2. Aillamps, unless otherwise specifivd in the Special Conditions
of Contract, shall be suspended at a height of § feet above the floor
level. All lamps must be approved by the Fngineger.

3. (2 () All ceiling fans shall be wired to & ceiling rose and
suspended from a hook or shackle and insulated from thz same. All
joints in the suspension rod shall be screwed and ail joints or bolts
in connection therewith shall be additionally secured by means of
spilt pins.

Fittngs-

Lamp-F ol ders,

O utdoor Lamps,

Lampy.

Fanz and

Rezulators.
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SPECTFICATION NO. 3L1- Electrical Waork *(Genaral) © *

(i) The canopy at the top of the susp:ns.an rod ahail af*'ectua.lI}*
hide the" suspe:nmon - _ .

(##f} The leading in wires shall bé not _slimﬂar than _EE:;’.GEQ” a.ﬁd
shall be profected against abrasion. : '

(& Unless otherwise stated in the Special Conditions of contract.—

(;‘) All fans shall be suspended su that -‘the bladcs aregfeet
abme the floor.

{ii} Each fan shall have aseparafe tumbler switch, andf spf:ecl
regnlator.

Attazbment of 24. {2} In otke: than conduit wiring, all -ceiling reses, mall

iimtt{;%gﬁ sockets, switches, regulators, brackets, pendants and accessories atiach-
ed to walls or ceilings shall be mounted on substantial teakwood
blocks with dove-talled corners, twice varnished after all fixing boles
are made in them. Brass screws shall be used for attaching fittings and
accessories to. their base blocks. All teakwood blocks and boards
shall have a backing of & thick teakwood, so as to prevent con-
nections touching walls. The sides of the blocks shall be 3/47 thick
and the front covering ¥ thick., The covers of all blocks excf:pt
rownd blocks shall be provided with brass hlnges

{b) Unlass otherwise specified in the Spscial Conditions of Con-
tragtor all attachment blocks shall be spaced from the wall or ceiling
by means of moistare-procf distance pleces not .less than 4th of an
inch thick.

Ta tenchange-ahility, 25. Similar parts of all switches, lamp-holders, wall socksts and
plugs, distribeting boards, ceiling roses, brackets, pendants, fansand
all other fittings of the same type shall be interchangeable.
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" SPECIFICATION NO. 31 -2—Wood Casting Wiring

{THis system of wiring should generally de used in Govertument
butldings)

1. All casing shall be of teakwood, free from kmots, shakes, sap
or other - defects and shall have 2 smooth finish. The casing shall have
a Eﬁﬂm body with a simple reeded of plain moulded cover.

-2, The scantling of casing and capping shall be to the satisfaction
of t&a ‘Engineer, 'The grooves shall be ronnded and in 1o case ghall
the width ofthefillet between the grooves be less than } inch. The
thickness of the back under the grooves, capping over the grooves and
outer walls of the casing shall nott be less thn § inch. Dimensions of
grooves shall be such that tne wires will not reguire any forceto put
them in place. -The overall width and thickness of the casing shall not
be léss than 1§ inch and § inch, respectively. Where capring is atta-
ched “to casing by scraws at the sides, the thickness of the cuter wal! of the
casing’ shall not be less than § inch.

3. Wires of opposite polerity shall not be run in the same grobve.
The neutral and cuter in the case of 3-wire D.C, system and the netural
and phase wire in the case of A.C. system shall not be fun in fhe same
EToOVE.

4, Ordinarily, all casing shall be fixed, by means of iron screws
of sultable sizes, to plugs at interva's nct execeding 3 feet arranged as
provided for in clause 15 of specification ne. 31-1. Unless otherwis:
specified, in the Specizl Conditions of Contract, all casing shall be spaced
from the walls or ceifing by means of melsture proof distance piscss
not less than %inch thick. Allscrews shall be so spaced as mot i
break he wall of the grooves, Casing shall not be buried in walls, not
fized in proximity to gas, steam or water pipes, or immediately below
the latter.

5. Where conductors pass through floors, the conductor shall be
¢arried in an approved heavy gauge insulated conduit or tube. The
floor tubes shall be carried 12 incles above floor lovel and 1 inch below
cefling level and neatlv entered into the casing which shall, if required
by the Engineer-in-charge, te suitably projected at the floor level. Where
the supply is alternating current the conductors of the circuit must be
buoched in the tube,

6, Casing and capping shall be runin lengths as long as possihle.
All joints shall be scarfed, or cut diagonally in longitudinal section,
{Capping shall be secured at thejoint with two or more screws as may

Tvlaterfal and
paftern of casing,

Dimension of
casing and
CApping, i,

Grooping of
Cirenits.

Attachment of
casing to walls
and cefiings.

Passing throngh
flooes, )

Joints in casing
and capping.
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SPECIFICATION NO, 31 2—Wood- Casting Wiring

AL O e e

be necessary, Joints in capping must break- joind with thoss:-in the

f; - casing,
:i Conductors - 7. Inorder to avoid camying casing round wood mouldings or ¥
! m‘;‘ﬁd beams holes should where ' practicable, be piecced through. the same.

angles. provided that the piercing of the such hole: doos not appreciably weaken

the structure. A separate hole sheuld be plerced for each zroove in
the casing. Where casing formsan angle on a wall or cefling the
corersof the grooves must be properly rounded. Whers casing
aftached to 2 wall s united to casing attached to a ceiling, cornex pleces-
with front grooving shall be used at all inside angles,

cﬂﬂgngeﬁm 8. When wiring is o be carried over crnamental work, such as
; decorations. cornice withwhich it is required to harmenize the design of any special

casing which may be necessary shall be submitted to the Ergiteer for
approval.  Casing attached to the ceilings shall be carried completely
| across the ceiling whenewer required by the Enginesr-in-charge instaad
: of being stopped at the fittings, anc in all cases where itis zeuired by
th Engineer-in-cnarge, dummy casing must be psed.

" Attachizent of 9. Capping sball be attached to casing by round heeded 318 inch No,
CATpIRE: 6 brass screws placed in  each edge at imtervals mot exceeding 9.
inches in ail sizes above 2 inches in width, and along the centre in smaller:
sires. Im casing, having more than two grooves, screws, for fixing the
capping, shall be placed in the fillets between the conductors as well
s In the outer walls of the casing if so required by the Engineer-ine

charge. '

Fainting and 10, All casing and capping shall be served before ergction, internally

Varnistivg. and on the back, with two coats of varnish made up of not less than
31b. of pure shelac per gallon of spitit and externally with two coats
of white paint. A final coat of paint shall be applied t, casing
and capping to match the colour of walls, etc., on wirich they are fixed,

fnspection. 11, Except with the sancticn of the Engineer, capping shall not
be put on until the work has been insepeted  with the wires in position
and approved by the Engineer-in-charge. This inspection will be done
from time %o time as the work progresses. on the application of the
contractor.,
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SPECIFICATION .NO. 31-3~Conduit System

1. All conduit shall be screwed and in accordance with Specification
no. 31 of the British Engineering Standards Association and shall be
installed in 'accc;rcia:nce with LEE. Repulation no. 87 for  screwed
conduit except as herefnafter modified. It shall be supplied with or
without an insulating lining asmay be specified in the Special Conditions
of Contract.  The conduit shall be electrically continuous from dis-

- tribution board to outlet boxes for fittings, switches and other appliances,

2. The wire of a cirenit may be bunched together in a concuit

and, if the supply is alternating current, they shall be bunched. In

sub-circrit wiring not more thun 4 Mo, tod § No.wire of 3/.029" VLR,

' cables shall be bunched fogether in ' §" diameter and 17 Glameter conguit

respectively, ‘Conduit higher than 17 giameter shall not be usea in circuit
wiring. Circuits and mains shall not be bunched in the same conduis,

3. The lengths of conduit shall be Jeined by means of screwed
socket, Threacs sLall ke free from grease or ofl and no meterial of this
nature shall be allowea to come in contact with the conductors, The
greatest care shall be taken in Prépaning the conduit that no sharp
edges or burrs are Jeft which may damage the insulation. The Engineer
Imoharge, Wit a view to ensuring that the above provision has been carried
out, may require (if he shoulq consider it necessary) that the separate
length of conduit, etC., after they have been prepared, shall be submitred
for inspection before being fixed,

4. In order to minimise condensation or sweating inside the tubes
ali outlets of conduit systems shall be proper!y drained and ventilated,
in such 2 manner asto prevent the entry of insects.

5 Whore insulating conduit s 1o be used the lining shall be
firmly secured 1o the tube. The insulating material must not saften
injoricusly at any femperaiure below 217 Fabrenheit and maust be
composed of such waterials as will not have a deterirorating effect on the
dielectric of the conductor; it must be sufficiently tough and tenacious
tol withstand the abrasion test of drawing in and oyt long lengths
of conductor from & length of mbe. All bends and fittings shall be

made so that neither the condnit nor the lining of the same wil] be injuried
when  drawing in wires,

6. The outer surfaces of conduits inciuding all bends unions roes,
junetion boxes, etc., forming part of the conduit system shall be protected
from rust by being galvanized, or enamelled or by two coats of approved
Paint, applied before they are fixed, If 50 required by the Enginger-
m~charge, all condnits shall be painted afrep fixing, in such manner s
may be directed. '
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SPECIFICATION NO, 31 3--Condait Systew

be burried in the walls and floors and fixed

7. Tl_m conduit shall
[ of mot more than 3 feet.

by means of metal steel hooks at an interva
No conduit shall be above the surface of masonTy unless SO specified

in the Special Conditions of comtract o1 approved by the Engifieer-in-
charge. ' - - '

3. The conduir shall be brought round angles of walls by means
of bends or creular inspection boxes as ray be directed. Angles on
the face of the wall shall be arranged for by means of ¢ast iron inpsection.
boxes, with suftable inlet and putlet sockets and screw joints. Fach
box shall be provided with a cover properly secured, flushed with

he wall, by means of which aceess 1o the conductor may be

surface of 1
2} times the ovtside

obtained. Mo bend sball have 2 rading less than
diameter of the conduit,

9, (i) All outlets. for fittings, sﬁitchf:s ete., shall be equipped with
approved outlet boxes of cast iron.

(i) All accessories such as switches. ceilingtoses, wall sockets shall
be of flush type only. Co

10. . The whele systein of conduit shall be erected and clou}}'z:lleted

before the conduetors are drawn in. The whole metal system of conduit

shall beeclectrically eontinnous throughout and shall be permanently
cepformity with the

and efficiently connected to earth in  general
method laid down In section H, zas pipes must not be used to obtain
an carth connection, and water pipes May only be used with the special
approval in writing of the Fngincer-in-charge. In 2 conduit systerm
the pipe must be continuons when passing through walls or floors,
and no other form of insulating or protecting tube is requirad.
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SPECIFICATION NO. 31-4-Cleated Wiring -System
(For Temporary = Installatiems Cnly)

1 &I ¢leated wiring shall be run so as to be visible and accessible
thruughout itsTength. © Cleated wiring must not he Tun above ceilings,
directly under floors, within partiticns, or burried in plaster, and it must
be kept.away from all steuctural metal w ork, gas and water pipes.

T3 UAN cleats shalI be of poreslain  of approved design and must
consist, of two parts, a base piece and a cap. A special pattern of cleat
shoutd be used tf necf:ssa,ry, where where conductors pass round corners, S0
that there miay be no rigk of the conductors touching the walls owing
to saggmg or stretchmg Cleats shall be fixed zt distances nof greatesr
than3f‘eet apart and at re.gular intervals. There must bhe no apparent
sag, on’ t.he cunductors a.nd the conductcrrs must not be less than ¥ inch

away from W‘a.iIs, ce.ﬂmgs, te,

3 (@ In ordinary edsss; cleats shall 5g a’ctache:ti to pIugs arranged
as provided for in clause 15 of specification no. 311,

(b} Where practicable the same method shall be 1ad¢:-pted in the case
of stone walls, but when owing to irregular coursing or other reasons,
it is impracticable to fix the clests in a regular and workman like
manmer, a4 wooden butten shall be provided and fixed with not less than
one plug, per four foot run.  The batten shall be of teak or other
suitable hard wood } inch thick and oneinch wider than the cleat
used; it shall be chamfered on the edges, planed 2ll over and varnished
with two coats of varnish (prepared 2s specified in clause 9 of specification
No. 31:2) or painted, as may be ordered by the Engineer-in-charge.

(c} Where reasons exist which prevent the use of either plugs or
battens, cleats must be attacked fo the wall or ceiling in a manner
approved by the Engineer-in-charge.

4. (&) For pressures up to 250 volt cleats shall be of such dimensions
that, in the case of branch lezds, conducters shall not be less than 1 inch
apart, cefttre to centre; in the case of submains, not less than 17 apart,
centre to centre; in the case of mains, not less than 2§ apart, centre to
céntre |

Provided that this sub-clause shall not apply to twin conductors
used with the approval of the Engincer-in-charge.

(5) Where the pressure exceeds 250 volf cleated wiring shall
only be used under such conditions as may be laid down by the Engineer-
in-charge in the Special Conditions of Contract,

Avcessibllty.
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Fixiug of cleais,
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SPECIFICATION NO. 31 -4—Cleated Wirlng System
(For Temporary Installations Oisly) '

Crossing of 3. Where cleated conductors ¢ross each other they must be fized

corductors. to an. insulating bridgirg piece, which will rigidly maintain 2 separation
of at least one-half inch between the poles.

Protection pear 6. No cleat wiring shall be left unprotected within 6 feet of 2 floor. When

floors and . . . .

throngh walls, brought the floor, it shall be enclosed in a conduit which nust extend
to at least 6 feet above floor level and one inch below ceiling level, or

i through as an elternative, porcelain or gther non-absorbent, non-ignitable

' conduit may be used through the floor or wall and casing or other app-

- roved profecting covering for 3 distance of atleast six feet above floor

level. Where the conduit enters a switch block it may be termina-

~ ted in the block even af fower than 6 foet when passing through party
: walls or fire resisting floors the holes through whick the conduit passes
must be filied with fire-clay or similar non-ingitable material, no space
through which fire might spread being left around or inside the conduit.
All conduit is to be adequately bushed to prevent abrasion of the insula-
tion- of the conductors,
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SPECIFICATION NO. 31.5—Metat Sheathed Wiring System

1. All metal sheathed wiring on brick, stomte or plastered walls and
cellings is to berun ontesk wood strips fixed to the wall by plugs, a5 provi-
dedinclanse 15, The teak wood strips are to be shaped to the sfze of wirg
and should lie flat against the face of the wall or ceiling. The teak wond
strips shall be 1 inch thick and fized to plugs by means of iron serews of
snitable sizes,
Note—Thig systemn of wiring has a comparatively short 1ife and is
more expensive to maintainthan the casing - and cappingsystem
and should pot be adopted except in special circmstances.
2. Where wiring isto be carried along the face of R. S, Tolsts, 2
wooden backing, the full width of the joint is to be first Iaid on the joise,
and clipped to it as incomspicnously as possible.  Wirlnristo be fized to
this backing in the ordimary way.

3. Thaese must be made by means of porcelain commectors enclosed
In Joint boxes approved by the Engineer. All metal sheathing must be
bonded through or acrogs these boxzes. PBonding conmections are to he

"arraniged so0 8s not to come in conmtact with plaster.

4, When Insulation hag to Be stripped for joints, efc., the metal
skeathing is to be nicked only and mot cut. The mecessary length of
metal sheathing is thento be removed withthe outer taps and the originat
robber insulation is to b left for a letrsth of not Tess than } inch bevond
the adze of the metal sheathing,

5. When required by the Special Conditions of Contract metal
sheathed wiring muost be covered with 3 steel sheet protective cover of
not less than Wo, O.8.W.G, to protect it from damage. Thisis to be
ﬁi.;t‘ed'in al cases where wires are within 6 feet of the floor,

-

6. Al wires iaken through floors and walls must comply with the
provision of clause 6 of specification no. 31.4.

¥7, Al wiring and protective covering is to be meatly painted afier
erection to match the colour of the wall, ceiling, etc., as the case may be,

8, Wires are in oo ozse to be buried in cement or plaster. When
wires have 0 be let into the face of walls for any reason they are to be Izid
inteak wood tronghing and covered inamarmer to be approved by the
Boginessr-{n-charge.

9. Ths eleotric resistance of tha metallic sheathing including bonding
meagured between a point near the main switch and any other point of the

tnstalletion wmust ot excesd 2 ohms.

10. All matalllc gheathing {5 to be efficiently ear*bed in accordance
with section ¥,

Attachment to
walls and eefl ngy.
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SPECIFICATION NO. 31.6~Tough Rubber Covéred Wiring Systen "

1. Tough rubber covered cables such 43 cab-type, Maconite, Etc_.,
is to be installed on teak wood strips inl a similay manrer to that specified

for the metal sheathed wiring system, Wiring for the point shall be carri Qd s

out in looping in system, Do joints or cut-out shall be prfuj.fi_iiei:l_.' '

2. Semi-recessed T.W. boards made of {inch thick teak wood coveted

with § inch thick bakelite shset shall be used to house the control switches
and wall sockets, ceiling rosas for bell Pashes and bed zwitches.

Note.~This system of wiring has a mﬁpar'ativellf- short life & is more
expensive to mainzain than the casinig dnd capping system and

should not be adopted except in special bircumsta';ccs. e
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- SPECIFICATION NO. 31,7-—Overhead-Lines

1. (@) All conductoss shall be of hard copper a3 per B.S, Specifications
125 and of approved mamuf  Lture.

(b) No conductor of smaller cross section than -01287 square inch-

shall be used.

(e} The sag and pole spacing shall be such that the conductors stress.
shall show a factor of safety of not less than 3.

{d) The minimrem horizontal spacing of conductors on 4 lue cross
arms shall be 18 inches between the inger conductors and 42 inches betvy-
el the outer conductors, For 2 litte cross arms the minfmum horirontal
speing shall be 18 inches.  For cross arms carryving morethan 4 lines the
design shall be approved by the Engineer-in-charge.

The minimum vertical spacing of conductors shall be 1 foor,

The mazthod of insulator bindings shall be approevd by the Engineer.
before commencing the work.

2. A coxtinuous carth wire shall be erected on-the poles above aff
the conductors except in case of service entries and shafl not be less than
No.35.W.G.G.I wire. Tt shall be made secure by bonding same to C.L
Reels fixed on the top of the poles or by means of suitable elamps.where
C.J. Reels can not bear the strain. It will be fixed +o draw evebolts at the
services,

3. Each {ifth pole shall be earthed in 2ccordance with, clause 2 of
specification no, 31.8.

4, Byritish Mannesman Weldless tubular solid stepped steel poles
shall be used and base plates shall b: Sited as supplied by the makers of
thepolss. The poles shall be sunk in the zround to a depth accosding to
the maker’s direction.

In excavating the holes for poles as liftle garth should be disturbed
as possible.  The hole of the excavation shall be filled into within 3 ifiches
of ground level with 1:2:4 cement concrete mixture aod o plintk of cororete
¢ inch high above the ground level and giving a 3 inch radial thickness
round the poles will be constructed with a fimishing surface of 2:1 cement
and sand mixture,

_ 5. Stays shall be Henley's or other approevd t¥pe complete with aj]
fittings including adjustable stay rods. thimles, collar for securing the
poles and with ratchet type lock nuts. Stay rods and thimnbles must be
in correct alignment with stay wire. The rod and anchor plate will be sat

. in comcrete 1:3:6 inthe ground and provided with a 2" plinth, A length
of 1-6" of the rod will project above ground Jevel,

Conduciors, .
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SPECIFICATION NO. 31.7—Overhead Lines'

6. The cross arms shall be of chamnel iron and shall not be less thag
3"X ¥ im size. They shall be erected so that the pull does not tend to
separate the clamp from the bracket. Washers will be provided below
nuts. Where cross arms are in comtact with the poles, the cross arms
shall be constructed insuch 2 manner as to ensure that the arch of contact
15 at least 1/3 of the circumferetice of the pole. '

7. First quality donble shall gresu or white glazed porcelain insula-
tors of Flentleys or other approved manufacture shall be used. They will
be complete with all necessary galvanised ‘pims, bolts and washers,

8. The service entries shall be made in galvanised iron piping the
diameter of which shall be approved by the Engineer-in-charge, The
bare conductors shall be kept at aminimum distance from any structure
of six feet horizontally and 15 feet vertically except where they are ade-

guately guarded in which case the mimimum vertical clearance may be
9 feet.

The vertical entries shall be secured by at lezst two clamps of 2% x 3"
size, at not more than 2 feet interval and firmly fixed to the wall by  inch
rag bolts let in 4 inches into the wall and grouted with a 1:2 cement and
sand mixture. Horizontal entries will be by bracksts of approved type
with a back plate of at lzast 6% 6" % 1" and a suitable size lock nut, A
coupler shall be provided against Hue pull on brackets. Lead bushes of
force fit size shall be provided at the entry of the cable to the zalvamsed
iron pipe.

9. Service fuses shall be of first quality Henleys porcelain or other
approved make and of suitable size to carry the ends of lifes jointed to
them. They shall be fixed at the pole end of the service line except where
otherwise ordered.

10. Al poles, pole fittings and metal marks in cotnection with service
entries will be painted after erection with two coats of approved paint.
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SPECIFICATION NO. 31.§—FEarthing

1. FEarthing connections may be of either copper or galvanized irom.
The earth wire and the earth plate must be of the same metal.

2, Earth plates of copper must not be less than 2'x2' %} ; anearth
plate of galvanised iron must 1ot be less than 2'%2' %3}’ & G.1. earth
pipes must mot be less than 2 joch, diameter and 4°-6" long. The tops of
earth plates are not to be less than 10 ft. below ground level and the tops
of earth pipes are not be less than 2 ft. below ground level The earth
plate or pipe shall be surronunded by alternate lavers of rezsonable thick-
ness of charcoal or coke and salf.

3. The earthing conmection is to be securelv bolted and soldered
to the plate or pips as the case may be. The earthing wire mustbe securely
clamaped between two washers. All bolts, nuts and washers are to be aof
the same material as the earthing wire and the plate or pipe. Alliron
bolts, nut and washers are to be galvanized, .

4. For installations up to 50 amps. per main conductor, the garthigg
wire shall not be less than Ne. 8 5.W.G. and for installations of iarger size
gither two carthing wires of not less than No. 8 8.W.G. each, or one ear-
thing wire of not less than Ne. 4 5. W.G. is to be used,

3. {a} In all cases the provisions of Rules 54 and 57 of the Tndian
Electricity Rules, 1937, are to be complied with. '

(5) For metal-sheathed and cosdult wiring in buildings, where the
whole of the incoming suppiyis given at low pressure ofte earth connec-
tion i3 to be installed as near as convenient to the mat, board, and for
such wiring, where the incoming supply is given at medinm Pressure, a
separate sarth connection and ecarth plate or earth pips it 1o be instalied
a5 mear as convemient to cach low pressure main board, subject to the
conditions contained in sub-clause (d) below.

te) For all other types of wiring than metal sheathed or conduit,
sach irom clad switch or irom clad distribution board is to be earthed ina
manner approved by  the Engineer. )

{d} The metallic coverings or supports of all medium pressure appa-
ratus apd conductors are, in all cases, to have ot less than two separate

and djstivet eacth plates or pipes with thelr respective earthin £ comnections,

grranged in a manmer to be zpproved by the Engineer-in-charge.

6. Allmetal sheathing and conduit shall be s0 joined and connected
eross all junetion boxes and other operiugs as to make good mechamical
aitl glectrical connzction throughout their lemzth. The electrical resis-

ta1ze af the metallic shgathiug or conduit, ipcluding boadlng,
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SPECIFICATION NO. 31.5—Earibing -

between 2 point near the mainswitch and any other point of theinstallation,
shall not exceed two ohms. ' '

. 7. No earth plate or earth Pipe installed shall have a greater ohmic
resistance than 10 ohms as measured by an approved earth testing appa-
ragus. If one earth does ot give satisfactory result, more than one'earth
shall be fustalled.  All earthing connections are to be as free from joints
as possible and in no case are joints to be made except Where they are

clearly visible. Earthing conneetions for lighting arresters are ot to have
any sharp bends.

- & All earth contections must be run in G.I. piping on surface of
wall recessed it floors and the piping continued right up to the earth plate
or earth pipe. A snitablp reducing socket shail be provided for the latter
W cases where copper garthing connections are used, No. 8, bare copper .
wire must be used up to the copper sarth plate, '

Earth connaction from the building to the earth plate or pipe must
not be run at a depth less than two feet below ground level.

9. Wherever possible carth plates or pipes are t¢ be located mear to
a water fap, water drain, or “*down™ pipe. Earth plates or pipes must
be kept clear of all bailding foundations and in no case are they to be
nedrer that 6 feer from the outer face of the wall at Minth level.
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SPECTFTCATION NO. 31.9—Lightaing Conductos
1. Conductor G.J. 7/10 S.W.G. (10 mm dia) stranded wige,

2, Earth Electrode 3/4* dia 9 ft. long G.I. Pipe from ground level
connecting the 2* dia 4'—46" long G.I. (perforated) pipe.

3. Lightning rod M.5. rod 1" dia 3 ft. long for all types of buildings,




