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CENTRAL ELECTRICTTY AUTHORITY
NOTIFICATION
New Delhi, the 20th Septdrar, 2010

No.CEVI/59/CEAJ/EL - In exercise of th@wers conferred bgection 177 of the
Electricity Act, 2003 (36 02003); the Central Electricitiuthority hereby makes the
following regulations for Measures relatitmSafety and Electric Supply, namely:-

1. Short title and Commencement: -
(1) These regulations may be called thentCal Electricity Authority (Measures
relating to Safety and Eleat Supply) Regulations, 2010
(2) They shall come into force on the datdtwdir final publication in the Official
Gazette

2. Definitions: -
(1) In these regulations, unless the context otherwise requires

(a) "Act" means the Electricity Act, 2003

(b) "accessible” means within phgal reach without the esof any appliance or
special effort;

(c) "Ampere" means a unit of electric cent and is a constant current which,
flowing in two parallel straight conductoo$ infinite length of negligible cross
section and placed at a distance of mrater apart in a vacuum will produce a
force of 2xI07 Newton per meter length between the conductors;

(d) "Apparatus "means electrical apparatad &ncludes all machines, fittings
accessories and appliances in which conductors are used;

(e) "Bare" means not covered with insulating materials;

() "Cable" means a length ofsulated single conductor (&bor stranded) or of
two or more such conductors each pdad with its own insulation, which are
laid up together. Such insulated conductor or conductors may or may not be
provided with an overall meahical protective covering;

(g) "Circuit” means an arrangement of conwor conductors for the purpose of
conveying electricity and forming astgm or a branch of a system;

(h) "Circuit breaker" means a device, chfgaof making and breaking the circuit
under all conditions, and unless otherwise specified, so designed as to break
the current automatically under abnormal conditions;

(i) "Concentric cable” means a composiadle comprising an inner conductor
which is insulated and one or more outenductors which are insulated from
one another and are disposed ovelrtsalation of and more or less around,
the inner conductor;

() "conductor" means any wire, cable, babe, rail or plate used for conducting
electricity and so arranged as toddectrically connected to a system

(k) "conduit" means rigid or flexible metalltubing or mechanically strong and
tire resisting non-metallic tubing into v a cable or cables may be drawn
for the purpose of affording @r them mechanical protection

() "connected load" means the sum of the ratings of the electricity consuming
apparatus connected t@ansumer’s installation;




(m) "covered, with insulating material” means adequately covered with insulating
material of such quality anitiickness as to prevent danger

(n) “cut out" means any appliance for autditally interrupting the transmission
of electricity through th conductor when the current rises above a pre-
determined amount, and shakalinclude fusible cut-out

(o) "danger" means danger to health onglar to life or any part of body from
shock, bum or other injury to persons,property, or from tire or explosion,
attendant upon the generation, "traission, transformation, conversion,
distribution or usef electricity;

(p) “dead” means at or about earth potential and disconnected from any live
system. It is used only with refe@to current carrpig parts when these
parts are not live

(q) "designated person” means a peardesignated undeegulation 3;

(r) “earthed" or "connected with earth" meatonnected with the general mass of
earth in such manner as to ensuralimes an immediate discharge of
electricity without danger;

(s) "earthing system" means afectrical system in wbh all the conductors and
appliances are earthed;

(t) "enclosed sub station” means any premises or enclosure or part thereof being
large enough to admit the entrance of espe after the apparatus therein is in
position, containing apparatus for transfang or converting electricity to or
from a voltage at or exceeding 650 V (other than transforming or converting
solely for the operation @&witch gear or instrumesit with or without any
other apparatus for switching, coriliray or otherwise regulating the
electricity, and includes the apparatus therein

(u) "enclosed switch-station” means any preier enclosure grart there being
large enough to admit the entrance of espe after the apparatus therein is in
position, containing apparatus -forisshing, controlling or otherwise
regulating electricity at or exceegj 650V but not for transforming or
converting electricity(othethan for transforming or converting solely for the
operation. of switchgear or instrumeats)l includes the apparatus therein

(v) "flameproof enclosure’ means ancésure for electrical machinery or
apparatus that will withstand, whére covers, or other access doors are
properly secured, an internal explosiortteé inflammable gas or vapor which
may enter or originate snde the enclosure, without suffering damage and
without communicating the internal flamtran (or explosion}o the external
inflammable gas or vapor in which itdesigned to be used, through any joints
or other structural opengs in the enclosure

(w) "flexible calde” means a cable consisting of one or more cores each formed of
a group of wires, the diameter aneé physical properties of the wires and
insulating material being such as to afford flexibility.

(x) "guarded" means covered,alded, fenced or otheige protected by means of
suitable casings, barrier, rails or metateens to remove the possibility of
dangerous contact or approach by persons or objects to a point of danger;

(y) "hand-held portable apparatus" means an apparatus which is so designed as
be capable of being held in the haadsl moved while connected to a supply
of electricity;
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(z) "High Voltage Direct Current (HVDC)iheans Direct Current (DC) voltage
above 100000 Volts used for transmission of power;

(za) "inspector of mines” means an Irsppor appointed under the Mines Act,1952
(35 of 1952);

(zb) "installation” means any composite electrical unit used for the purpose of
generating, transforming, transmittingnwerting, distributing or utilizing
electricity;

(zc) "intrinsically safe" as applied to appara or associated circuits shall denote
that say sparking that may occur in normal working, is incapable of causing
explosion of inflammable gas or vapor

(zd) "increased safety type ‘e’ " meansrethod of protection by which additional
measures are applied so as to givedased security against the possibility of
excessive temperatures and of occureeof arcs and sparks in apparatus
which does not produce arcs or sparks in nominal service;

(ze) “lightning arrestor” means a device igh has the property of diverting to
earth any electrical surge of excessively high amplitude applied to its
terminals and is capable of interruptith@w current if pesent and restoring
itself thereafter to its aginal operating conditions

(zf) "linked switch" means a switcwith all the poles mechanically linked so as to
operate simultaneously

(zg) "live" means electrically charged;

(zh) "metallic covering” means mechanically strong metal covering surrounding
one or more conductors;

(zi) "meter" means a device suitable foeasuring, indicating and recording
consumption of electricity or any othguantity related with electrical system
and shall include, wherever applicable, other equipment such as Current
Transformer (CT), Voltage Transfoer (VT) or Capacitor Voltage
Transformer (CVT) with ne@sary wiring and accessories

(zj) "mine" has the same meaning as defined in the Mines Act, 1952 (35 of 1952)

(zk) "neutral conductor" means that conthroof a multi-wire system, the voltage
of which is normally intermediate between the voltages of the other
conductors of the system and shall afszude return wire of the single phase
system;

(zl) *“occupier" means the owner or persorogtupation of the premises where
electricity is used or proposed to be used

(zm) “ohm" means a unit of electrical resiate and is the electrical resistance
between two points of a conductor wreenonstant potential difference of one
volt, applied to these points produces eent of one ampere in the conductor
provided no electromotive force is generated in the conductor

(zn) "open sparking” means sparking which owing to the lack pf adequate
provisions for preventing the ignition of" inflammable gas external to the
apparatus would ignite such inflammable gas

(zo) “overhead line" mans any electriaupply line which is placed above ground
and in the open air but excluditige rails of a traction system;

(zp) "owner" means the company or bodymarate or association or body of
individuals, whether incorporated oot or artificial juridical person which
owns or operates or maintains Electric Plants and Lines;




(zg) "owner", "agent" and "minager” of a nmie have the same meanings as are
assigned to them in the Mines Act, 1952 (35 of 1952);

(zr) *“poles™ means the phase terminals of a Switch;

(zs) "portable apparatus” means an appEravhich is so designed as to be
capable of being moved while in operation;

(zt) "portable hand lamp" means a portaiét-fitting provided with suitable
handle, guard and flexible cord connected to a plug;

(zu) "Schedule" means a schedule to these regulations;

(zv) "section" means a Section of the Act;

(zw) "span" means the horizontal distance between two adjacent supporting points
of an overhead conductor;

(zx) "street box" means a totally enclosedisture, either laove or below ground
containing apparatus for transformirsgyvitching, controlling or otherwise
regulating electricity;

(zy) "supplier" means any generating comypéaor licensee from whose system
electricity flows into the system ohather generating company or licensee or
consumer;

(zz) "switch" means a manually operatediide for opening and closing or for
changing the connection of a circuit;

(zza) "switchboard" means an assembly inchglthe switchgear for the control of
electrical circuits, electric connections and the supporting frame;

(zzb) "switchgear" shall deno®witches, circuit breaks, cut-outs and other
apparatus used for the operatiomui@tion and control of circuits;

(zzc) "system" means an electrical systemvimich all the conductors and apparatus
are electrically connected to ansmon source of electric supply;

(zzd) "transportable apparatus" means appg which is operated in a fixed
position but which is so designed adbtcapable of lieg moved readily
from one place to another;

(zze) "volt” means a unit of potential diffence of electro-motive force and is the
difference of electric potential which exists between two points of a conductor
carrying a constant curreaf one ampere, when the power dissipated between
these points is one watt;

(zzf) "voltage" means the difference of electric potential measured in Volts
between any two conductors or betweey part of either conductor and the
earth as measured by a voltmeter meeting Indian Standards;

(zzg) "watt" is a unit of actie power and "MW" means megawatt and is equal to
|06 watts;

(2) Words and expressions used and not defingdese regulations but defined in the

Act shall hae the meanings respectively assigned to them in the Act.




3. Designating person(s) to operate and carry out the work on electrical lines and
apparatus:-

(1) A supplier or a consumer, or the owneremigor manager of mine, or the agent of
any company operating in an oil field oetbwner of a drilled well in an oil field
or a contractor who has entered into a contract with a supplier or a. consumer to
carry out duties incidental to tilgeneration, transformation, transmission,
conversion, distribution or eof electricity shall designate persons for the purpose
to operate and carry out the wark electrical lines and apparatus.

(2) The supplier or consumer, or the ownerergr manager of a mine, or the agent
of any company operating in an oil-field te owner of a drilled well in an oll
field or a contractor refeed to on sub-regulation (1) shall maintain a register
wherein the names of tliesignated persons and the purpose for which they are
engaged, shall be entered

(3) No person shall be designated unsigb-regulatiorgl) unless, -

() he possesses a certificate of compet@maglectrical work permit, issued by
the Appropriate Government
(i) his name is entered in the registeferred to irsub regulation (2)

4. Inspection of designated officers and other safety measures:-

(1) The register maintained under sub-regulation (2) of regulation 3 shall be produced
before the Electrical Inspector when required by him.

(2) If on inspection, the Electral Inspector finds that the designated person does not
fulfill the required qualificiion, he shall recommend tihemoval of the name of
such persons from the register.

5. Electrical Safety Officer:-

(1) All suppliers of electricity includig generating companies, transmission
companies and distribution companies stiaflignate an Electrical Safety Officer
for ensuring observance of safety measispecified under these regulations in
their organisation for construction, opéoatand maintenance of power stations,
sub-stations, transmission and distribution lines.

(2) The Electrical Safety Officer shall be Bidectrical Engineering degree holder with
at least ten years of experience in operaaind maintenance of electricity plants
or an Electrical Engineering Diplontlder with at least fifteen years of
experience in operation and maintenance of electric plant.
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(3) The Electrical Safety Officer designatedder sub-regulatiofi) shall ensure
periodic inspection of such installationst geem tested ankieep a record thereof
and such records shall be made availatkbe Electrical Inspector if and when
required.

(4) For every factory registered under Fagtact, 1948, where more than 250kW of
electrical load is connected, the manageinoé the factory shall designate a person
having qualification specified in sub-regtiten (2), for ensuring the observance of
the safety provisions laid under the Aatahe regulations made there under, who
shall periodically inspect such instaita, get them tested and keep a record
thereof and such records shall be made available to the Edéttrspector if and
when required.

6. Safety measures for operation and maintenance of electric plants: -

(1) Engineers and supervisors appointed taajgeor under take maintenance of any
part or whole of a thermal power geaing station and a hydro power plant
together with the associated sub-stasball hold diploma in Engineering from a
recognized institute, or a degree in Engineering from a university.

(2) The Technicians to assishgineers or supervisorsathpossess a certificate in
appropriate trade, preferably with Adwears course from Industrial Training
Institute recognized by the Central Government or the State Government.

(3) Engineers, supervisors and Techniciamgaged for operation and maintenance of
electric plants should have successfully ugdae the type of training as specified
in Schedule-I provided that the exigjiemployees shall have to undergo the
training mentioned in sub-regulation (3itkn three years from the date of coming
into force of these regulations.

(4) The owner of every thermal power geaiteng station and hydro power plant
together with their associated substatshall arrange for training of personnel
engaged in the operation and mainte@aof his generatingtation along with
associated sub-station in his own institute or any atis¢itute recognized by the
Central Government or the State Government provided that separate training shall
be given to the persons engaged in apien and maintenance of thermal power
stations and hydro power statiansluding associated sub-stations.

7. Safety measures for operation and maintenance of transmission, distribution
systems:-

(1) Engineers or supervisors engaged ieragion and maintenance of transmission

and distribution systems shall hold diplanm electrical, mechanical, electronics
and instrumentation engineering frammecognized ingute or university.
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(2) The Technicians to assingineers or supervisorsathpossess a certificate in
appropriate trade, preferably with agwears course from Industrial Training
institute recognized by the Central Government or State Government.

(3) Engineers, supervisors and Techniciamgaged for operation and maintenance of
transmission and distribution systems #&leglants should have successfully
undergone the type of training as specified in Schedule-ll

Provided that the existing employessll have to undergo the training
mentioned in sub-regulation)(@ithin three years from the date of coming into
force of these regulations

(4) Owner of every transmission or distrikartisystem shall arrange for training of
their personal engaged in the opematand maintenance of transmission and
distribution system in hiswn institute or any othenstitute recognized by the
Central Government or State Government.

8. Keeping of records and inspection there of: -

(1) The generating company or licensee shalhtaan records of the maps, plans and
sections relating to supply or transmission of electricity and submit the same to thg
Electrical Inspector for inspecti@s and when required by him.

(2) The Electrical Inspector shaupply a copy of the repbof inspection referred to
in sub-regulation (1), to the generatingrggany or licensee, as the case may be.

9. Deposit of maps: -
When a license has been granted, twe sEmaps showing, as regards such
licensee, the particulars specified ppécation for licensehall be signed and
dated to correspond with thetdaf notification of thegrant of the license by an
officer designated by theppropriate Commission in this behalf, one set of such
maps shall be retained by the said officer and the other one shall be furnished to
the licensee.

10. Deposit of printed copies: -

(1) Every person who is granted a license, shidhin thirty days of the grant thereof,
have copies of the license and maps, shgwule area of suppbs specified in the
license to Exhibit | same for public inspien at all reasonable times at his head
office, his local offices, if any, and at tb#fice of every local authority within the
area of supply.

(2) Every such licensee shalljthin the aforesaigeriod of thirty days, supply free of
charge one copy of thecénse along with the relevant maps to every local
authority within the area of supply andaitelsomake necessary arrangement for
the sale of printed copies of the lices® maps to all persons applying for the
same, at a price to be notified by thpphopriate Government from time to time.

11
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11. Plan for area of supply to be made and kept open for inspection:-

(1) The licensee shall, after commencingup@y electricity, forhwith cause a plan,
to be nade in electronic form, of the aresupply, and shall cause to be marked
thereon the alignment and in the cafeunderground works, the approximate
depth below the surface of all the existing electric supply lines, street distributing
boxes and other works, and shall oncevary year cause thptan to be duly
corrected so as to show the electtip@y lines, street distributing boxes and other
works for the time being in position andadiralso, if so requed by an Electrical
Inspector, cause to be made sections showing the approximate level of all his
existing underground works other than service lines.

(2) Every plan shall be drawn to such horizdrand vertical scale as the Appropriate
Commission may require.

Provided that no scale shall be reqditmless maps of the locality on that
scale are for the time being available to the public

(3) Every plan and section so made or coted, or a copy thereof marked with the
date when it was made or corrected, shalkept by the licensee at his principal
office or place of business within the addasupply, and shall at all reasonable
times be open to the insg@n of all applicants, andopies thereof shall be
supplied.

Provided that existing and oldgpis and sections and underground
distribution network shall beonvened to electronic formithin three years from
the date of commencement of these regulations.

(4) Global Positioning System (GPS) mapporgnapping through any other latest
technology, of existing and old plans and et shall be completed within five
years from the date of commencemeinthese regulations and new plans and
sections shall be compatible to theolzdl Positioning System mapping or mapping
through any other latest technology.

(5) The licensee shall, if required by an Etexl Inspector, and, where the licensee is
not a local authority, by the local authgy if any, concerned, supply free of
charge to such Electrical Inspectod@ezal authority a duplicate copy of every
such plan or section or a part of the same duly corrected.

(6) The copies of plans and sections urtties regulation shall be supplied by the

licensee to every applicant on the payiof such fee as the Appropriate
Commission may, by regulation, specify.
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12. General safety requirements, pertaining to construction, installation, protection,
operation and maintenance of electric supply lines apparatus: -

(1) All electric supply lines iad apparatus shall be of sufficient rating for power,
insulaion and estimated fault current andsafficient mechanical strength, for the
duty cycle which they may be requiredperform under the environmental
conditions of installation, and shall benstructed, installed, protected, worked and
maintained in such a manner as to ensure safety of human beings, animals and

property.

(2) Save as otherwise provided in these reguriat the relevant code of practice of the
Bureau of Indian Standards or Nationat&tical Code, if any, may be followed to
carry out the purposes of this regulation and in the event of any inconsistency, the
provisions of these retations shall prevail.

(3) The material and apparatus used shall@onfto the relevant specifications of the
Bureau of Indian Standards or Inteinaal Electro-Techmial Commission where
such specifications have already been laid down.

(4) All electrical equipment shall be intd above the Mean Sea level (MSL) as
declared by local Municipal Authoritiesnd where such equipment is to be
installed in the basement, consumer skafiure that the design of the basement
should be such that there is no seepgageakage or loggg of water in the
basement.

13. Service lines and apparatus on consumer’s premises: -

(1) The supplier shall ensure that all electric supply linesesyiFittings and apparatus
belonging to him or under heontrol, which are on a consumer’s premises, are in
a safe-condition and in all respectddit supplying electricity and the supplier
shall take precautions to avoid danger arising on such premises from such supply
lines, wires, fittings and apparatus.

(2) Service lines placed by the supplier oa gremises of a consumer which are
underground or which are accessible shabd@sulated and protected by the
supplier as to be secured under all oady conditions agjnst electrical,
mechanical, chemical or othmjury to the insulation.

(3) The consumer shall, as far as circumstances permit, take precautions for the safe
custody of the equipment on his piieas belonging to the supplier.

(4) The consumer shall also ensure thatitiséallation under his control is, maintained
in a safe condition.

13
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14. Switchgear on consumer’s premises: -

(1) The supplier shall provide a suitable s\Wwigear in each conductor of every service
line other than an earthed or earthedtrad conductor or the earthed external
conductor of a concentric cable within a consumer’s premises, in an accessible
position and such switchgear shall be eomd within an adequately enclosed
fireproof receptacle:

Provided that where more than one consumer is supplied through a
common service line, each such consustall be provided with an independent
switchgear at the point of rigjdnction to the common service.

(2) Every electric supply line other than tbarthed or earthed nal conductor of
any system or the earthed exterra@uctor of a concentric cable shall be
protected by suitable switchgear by its owner.

15. Identification of earthed and earthed neutral conductors and position of switches
and switchgear therein: -
Where the conductors include an eartbedductor of a two-wire system or an
earthed neutral conductor of a multi-wsgstem or a conductor which is to be
connected thereto, the followingrmditions shall be complied with: -

(i) an indication of a permanent natsteall be provided by the owner of the
earthed or earthed neutral conductwrthe conductor which is to be
connected thereto, to enable such conductor to be distinguished from any live
conductor and such indittan shall be provided-

(a) where the earthed or earthed neutral conductor is the
property of the supplier, @r near the point of
commencement of supply;

(b) where a conductor forming part of a consumer’s system is
to be connected to the suppléeearthed or earthed neutral
conductor, at the point wheseich connection is to be
made;

(c) in all other cases, at a point corresponding to the point of
commencement of supply or acbuother points as may be
approved by an Electrical Inspector.

(i) no cut-out, link or switch other thanlinked-switch arranged to operate
simultaneously on the earthed or earthedtral conductor and live conductors
shall be inserted or remain inserted in any earthed oreglniutral conductor
of a two wire-system or in any earther earthed neutraonductor of a multi-
wire system or in any conductor connected thereto

14
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Provided that the above requirentshall not apply in case of-
(a) a link for testing purposes, or
(b) a switch for use in contiolg a generator or transformer
16. Earthed terminal on consumer’s premises: -

(1) The supplier shall provide and maintain on the consumer’s premises for the
consumer’s use, a suitable earthed termmah accessible position at or near the
point of commencement of supply.

Provided that in the case of instélta of voltage exceeding 250V the
consumer shall, in addition to theoeémentioned earthing arrangement, provide
his own earthing system with an independent electrode.

Provided further that the supplier magt provide any earthed terminal in
the case of installations aldiaconnected to his system on or before the date to be
specified by the State Government in théhalf if he is satisfied that the
consumer’s earthing arrangement is efficient.

(2) The-consumer shall take all reasonabkcpuotions to prevent mechanical damage
to the earthed terminal and l&ad belonging to the supplier.

(3) The supplier may, recover from the consumer the cost of installation on the basis
of schedule of charges published by him in advance and where such schedule of
charges is not published, the procedarg down, in regulion 63 shall apply.
Explanation: - For the pposes of sub-regulation (Ihe expression "point of
commencement of supply of electricitstiall mean the point at the incoming
terminal of the switchgear installed by the consumer.

17. Accessibility of bare conductors: -
Where bare conductors are used in a Imgidthe owner of such conductors shall,-

(a) ensure that they are inaccessible;

(b) provide in readily accessible positi switches for rendering them dead
whenever necessary; and

(c) take such other safety measuream@sspecified in the relevant Indian
Standards.

15
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18. Danger Notices: -
The owner of every instalian of voltage exceedg 250V shall affix permanently in
a conspicuous position a danger notice indilor English and the local language of
the District, with a sign of skullrel bones of a design as per IS -2551 on-

(a) every motor, generator, transfomand other electrical plant and
equipment together with apparatus used for controlling or
regulating the same;

(b) all supports of overhead lineswbltage exceeding 650V which can
be easily climbed upon withoutelaid of ladder or special
appliances;

(c) luminous tube sign requiring supply, X-ray and similar high
frequency installations of voltage exceeding 550V but not
exceeding 33kV:

Provided that where it is not polska to affix such notices on any
generator, motor, transformer or otla@paratus, they shall be affixed as
near as possible thereto, or the waahger’ and the voltage of the
apparatus concerned shall be permanently painted on it:

Provided further that where the gerteramotor, transformer or other
apparatus is within an enclosure one notice affixed to the said enclosure
shall be sufficient for the purposes of this regulation.

Explanation- For the purpose of clafbgrails, tubular poles, wooden supports,
reinforced cement concrete poles withsigps, I-sections and channels, shall be
deemed as supports which cannot be easily climbed upon.

19. Handling of electric supply lines and apparatus: -

(1) Before any conductor or apparatus is haddbhdequate precautions shall be taken,
by earthing or other suitable means, tectiarge electrically such conductor or
apparatus, and any adjacent conduct@pparatus if there danger there from,
and to prevent any conductor or apparatus from being accidentally or inadvertentl
electrically charged whepersons are working thereon.

(2) Every person who is working on an elecsigply line or apparatus or both shall
be provided with tools and devices sashgloves, rubber shoes, safety belts,
ladders, earthing devices, helmets, liesters, hand lines and the like for
protecting him from mechanical and eléi injury and such tools and devices
shall always be maintained inund and efficient working condition.

(3) No person shall work on any live electsupply line or apparatus and no person

shall assist such person on such workesshe is designated in that behalf and
takes the safety precautiogisen in Schedule-Ill.
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(4) Every telecommunication line on supports carrying @ tiivoltage exceeding
650V but not exceandg 33kV shall, for the purpose of working thereon, be
deemed to be a line gbltage exceeding 650V.

(5) All non-current carrying metal parts of gghgear and control panels shall be
properly earthed and insulating floors or mat conforming to 1S-15652: 2006, of
appropriate voltage level shall be providedront of the panels for the safety of
operating personnel.

(6) All panels shall be painted with me deption of its identificaibn at front and at
the rear.

20. Supply to vehicles and cranes: -

Every person owning a vehicle, travelingoe, or the like to which electricity is
supplied from an external source shall ensure that it is efficiently controlled by a
suitable switch enabling all voltage to be cut off in one operation and, where such
vehicle, traveling crane oreflike runs on metal rails, the owner shall ensure that the
rails are electrically continuous and earthed.

21. Cables for portable or transportable apparatus: -

(1) Flexible cables shall not hesed for portable or trapertable motors, generators,
transformers, rectifiers, elewt drills, electric sprayersvelding sets or any other
portable or transportabbgpparatus unless they are heavily insulated and
adequately protected from mechanical injury.

(2) Where the protection is by means of niet&overing, the overing shall be in
metallic connection with the frame of any such apparatus and earthed.

(3) The cables shall be three core typel four core type for portable and
transportable apparatus working single phase and three phase supply

respectively and the wire meant to bedisor ground connection shall be easily
identifiable.

22. Cables protected by bituminous materials: -

(1) Where the supplier or the ovr has brought into use alectric supply line, other
than an overhead line, which is not cdetely enclosed in a continuous metallic
covering connected with earth and is lased or protected in situ by composition
or material of a bituminous character,-

(i) any pipe, conduit, or the like into whisuch electric supply line may have
been drawn or placedalh unless other arrangents are approved by the
Electrical Inspector in any particular cabe,effectively sealed at its point of
entry into any street box s to prevent any flow @fas to or fronthe street
box, and;
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(i) such electric supply line shall berfmelically inspected and tested where
accestble, and the result of each sudspection and test shall be duly
recorded by the supplier or the owner.

(2) The supplier or the owner afthe coming into force dhese regulations shall not
bring into use any further electric supfilye as aforesaid which is insulated or
protected in situ by any agposition or material knowto be liable to produce
noxious or explosive gases on excessive heating.

23. Street boxes: -

(1) Street boxes shall not contain gas pipes, @recautions shall be taken to prevent,
as far as reasonably possilday influx of water or gas.

(2) Where electric supply lines forming paftdifferent systems pass through the
same street box, they shaé readily distinguishableom one another and all
electric supply lines ofoltage exceeding 650V at or street boxes shall be
adequately supported and protected so as to prevent risk of damage to or danger
from adjacent electric supply lines.

(3) All street boxes shall be regularlyspected for the purpose of detecting the
presence of gas and if any influx mcamulation is discovered, the owner shall
give immediate notice tong authority or company who have gas mains in the
neighborhood of the street box and in cases where a street box is large enough ta
admit the entrance of a person after tleeteic supply lines or apparatus therein
have been placed in positiaample provision shall be made-

(i) to ensure that any gas which maydagident have obtained access to the box
shall escape before a person is allowed to enter; and

(i) for the prevention of danger from sparking.

(4) The owners of all street boxes or pilarontaining circuits or apparatus shall
ensure that their covers and doors are kept closed and locked and are so provided
that they can be opened only by meafha key or a special appliance.

24. Distinction of different circuits: -

The owner of every generating station, stdition, junction-box opillar in which
there are any circuits or apparatus, whether intended for operation at different voltags
or at the same voltage, shall ensure by mediindication of a permanent nature that
the respective circuits are readiistinguishable from one another.

D

18




19

25. Distinction of the installations having more than one feed: -

The owner of every instalian including sub-statiordouble pole structure, four
pole structure or any other structure Imgvimore than one feed, shall ensure by
means of indication of permanent nmatuthat the installation is readily
distinguishable from other installations.

26. Accidental charging: -

(1) The owners of all circuits and apparatualsbo arrange them that there shall be no
danger of any part thereof becoming accidentally charged to any voltage beyond
the limits of voltage fowhich they are intended.

(2) Where alternating current and direct current circanigsinstalled on the same box
or support, they shall be so arranged pralected that they shall not come into
contact with each other when live.

27. Provisions applicable to protective equipment.-

(1) Fire buckets filled with clean dry sand and ready for immediate use for
extinguishing fires in additioto fire extinguishers suitédfor dealing with fires,
shall be conspicuously marked and kiepall generating steons, enclosed sub-
stations and switching-statis in convenient location

(2) The fire extinguishers shall be tested &atisfactory operation as per relevant
Indian Standard at least once a year aoond of such tests shall be maintained.

(3) First-aid boxes or cupboards conspicuously marked and equipped with sug
contents as the State Government may $pestiall be provided and maintained in
every generating station, enclosed swtish, enclosed switching station and in
vehicles used for maintenance of lines as to be readily accessible during all
working hours and all such boxes and cupbtsashall, except, in the case of
unattended sub-stations anditsiWing stations, be keph charge of responsible
persons' who are trained in first-aid traant and one of such persons shall be
available during working hours.

(4) Two or more gas masks shall be pdmd conspicuously and installed and
maintained at accessible places in every generating statiomapé#city of 5 MW
and above and enclosed sub-statioith wransformation capacity of 5 MVA and
above for use in the event of fire or smoke;

Provided that where more than one generator with capacity of 5 MW and abov,
Is installed in a power station, each-genarahall be providedavith at least two
separate gas masks in an asid#s and conspicuous place:-

Provided further that adequate noenof gas masks shall be provided by the

owner at every generating stan and enclosed sub-station with capacity less than
5 MW and 5 MVA respectively
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28. Display of instructions for resuscitation of persons suffering from electric shock: -

(1) Instructions, in English or Hindi and thexal language of #nDistrict and where
Hindi is the local language, in EnglishcaHindi for the resuscitation of persons
suffering from electric shock, shall be a#d; by the owner in a conspicuous place
in every generating station, enclosed stddton, enclosed stghing station, mines
and in every factory as defined in clas® of section 2 of the Factory Act, 1948
(63 of 1948) in which electricity is used and in such other premises where
electricity is used as the. Electricaspector may, by notice in writing served on
the owner, direct.

(2) The owner of every generating stationglesed sub-station, enclosed switching
station and every factory other premises to which these regulations apply shall
ensure that all designated persons employed by him are acquainted with and are
competent to apply the instructiorederred to in sub-regulation (1).

(3) In every manned generating station, swdiigh or switchingstation of voltage
exceeding 650 V, an artificial respioatshall be provided and kept in good
working condition.

29. Precautions to be adopted by consumers, owners, occupiers, electrical
contractors, electrical workmen and suppliers:-

(1) No electrical installation work, including additions, alteras, repairs and
adjustments to existing installations, excgypth replacement of lamps; fans, fuses,
switches, domestic appliances of voltage not exceeding 250V and fittings as in no
way alters its capacity or character,lsba carried out upon the premises of or on
behalf of any consumer, supplier, oweroccupier for the purpose of supply to
such consumer, supplier, owner or ocem@xcept by an elatcal contractor
licensed in this behalf by the State Government and under the direct supervision ¢
a person holding a certificate of coetency and by a person holding a permit
issued or recognised by the State Government.

Provided that in the case of works extecufor or on behalf of the Central
Government and in the case of installationmines, oil fields and railways, the
Central Government and in other cases the State Government, may, by notificatio
in the Official Gazette, exempt on such conditiaastmay impose, any such
work described therein either generallyimthe case of any specified class of
consuners, suppliers, owners or occupiers.

(2) No electrical installation work which has been carried out in contravention of sub;
regulation (1) shall either be energiseadonnected to the works of any supplier.

30. Periodical inspection and testing of Installations: -

(1) Where an installation is already connediedhe supply system of the supplier or
trader, every such installation shall be pditally inspected and tested at intervals
not exceeding five years either by the Hieell Inspector or by the supplier as may
be directed by the State Government in tehalf or in the case of installations
belonging to, or under the coak of the Central Government, and in the case of
installation in mines, oilfields angilways, by the Central Government.

20
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31. Testing of consumer’s installation: -

32. Installation and testing of generating units: -

21

(2) The periodical inspection and testing ioftallations of voltage above 650 V
belonging to the supplier, shall also berieat out at intervals not exceeding five
years by the Electrical Inspector,

(3) Where the supplier is directed by the Gahor the State Government, as the case
may be, to inspect and test the instablatihe shall report on the condition of the
installation to the consumer concerned in the Forms I, Il and Ill as specified in
Schedule-1V and shall subnatcopy of such report to the Electrical Inspector,

(4) The Electrical Inspector may, on receiptsoth report, accept the report submitted
by the supplier or record variations as tircumstances of each case may require
and may recommend that the defentsy be rectified as per report,

(5) In the event of the failure of the owner afy installation to rectify the defects in
his installation pointed out by the Electli¢aspector in his report and within the
time indicated therein, such installatiorailibe liable to be disconnected under the
directions of the Electrical Inspectortaf serving the owneof such installation
with a notice for not less than forty eight hours.

Provided that the installation shall not éieconnected in case an appeal is
made under sub-rule (1) of rule (8) '®ualifications, Powers and Functions of
Chief Electrical Inspectorral Electrical Inspectors issed by Central Government
vide GSR 481 (E).dated 17.08.2006 and the appellate authority has stayed t
orders of disconnection.

(1) Upon receipt of an application for a newadditional supply of electricity and
before connecting the supply or reconnecting the sat@eaperiod of six months,
the supplier shall either test the inkttbn himself or, accept the test results
submitted by the consumer when the same has been duly signed by the licensed
Elected Contractor.

(2) The supplier shall maintain a record ddtteesults obtained at each supply point to
a consumer, in a Schedule-V.

(3) If as a result of such inspection and test, the supplietisdied that the installation
Is likely to be dangerousie shall serve, on the applicant a notice in writing
requiring him to make such modifications as are necessary to render th
installation safe and may refuse tonoect or reconnect the supply until the
required modifications have been completed.

Capacity above which generating units v required to baspected by the
Electrical Inspector before commissioning slhallas per the notifition to be issued
by the Appropriate Government, under clause (x) sub-sectjaf €&ction 176 and
sub-section (l) of section 162 of the Act.
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Chapter IV
General conditions relating to supply and use of electricity

33. Precautions against leakage before connection: -

1) The supplier shall not connect with hisnk® the installation or apparatus on the
premises of any applicant for supply wsddne is reasonabdatisfied that the
connection will not at the time of makingetikonnection cause a leakage from that
installation or apparatus of a magnitutigrimental to safety which shall be
checked by measuring the installation resistance as under,-

(i) all equipments shall have the insulatresistance (IR) value as stipulated in
the relevant Indian Standards;

(i) on application of 500 V DC between ediste conductor and earth for a period
of one minute the insulatiaesistance of installation and equipment of voltage
not exceeding 650 V shall be at leadIEGA OHM or as specified in the
relevant Indian Standard;

(iif) on application of 2.5 kV-DC betweeach live conductor and earth for a
period of one minute, the insulation resistance, of installation and equipment
of voltage exceeding 650 V but not exceeding 33 kV shall be at least 5 MEGA
OHM or as specified in theelevant Indian Standard.

(2) If the supplier declines to makecannection under the provisions of sub-

regulation (1) he shall convey to thepéicant, the reasons in writing for so
declining.

34. Leakage on consumer’s premises:-

(1) If the Electrical Inspector or the suppli®as reasons to believe that there is
leakage in the system of a consumer whidtkedy to affect injuriously the use of
electricity by the supplier or by other pens, or which is likely to cause danger,
he may give the consumer notice in writing that he desires to inspect and test the
consumer's installation.

(2) If on such notice being given the consurdees not give all reasonable facilities
for inspection and testing of his installatian,when an insulation resistance of the
consumer's installation is so low as teyent safe use of electricity, the supplier
may, and if directed so to do by thes&irical Inspector shall discontinue the
supply of electricity to the installation bahly after giving to the consumer forty
eight hours notice in writig of disconnection of supphnd shall not recommence
the supply until he or the Electrical Inspector is satisfied that the cause of the
leakage has been removed.

35. Supply and use of electricity:-

(1) The electricity shall not be supplied, transformed, coedertiverted or used or
continued to be supplied, transformednverted, inverted or used unless the
conditions contained in sub-regulats(2) to (8) are complied with.
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(2) The following controls of reqgite capacity to carry and break the current shall be
placed as near as possible after the pmficommencement of supply so as to be
readily accessible and capable of beindlgaperated to completely isolate the
supply to the installatiorsuch equipment being in addition to any equipment
installed for controllingndividual circuits or apparatus, namely: -

(i) alinked switch with fuse or a circuit breaker by consumers of voltage which
does not exceed 650 V;

(i) a linked switch with fuse or a circuit breaker by a consumer of voltage
exceeding 650V but not exceeding 33 kV having aggregate installed
transformer or apparatus capacity up to 1000kVA to be supplied at voltage up
to 11 kV and 2500kVA at higher voltages (above 11 kV and not exceeding 33
kV);

(i) a circuit breaker by consumers at voltage exceeding 650 V but not exceeding
33 kV having an aggregate installed transformer and apparatus capacity abovj
1000kVA and supplied at voltage up to 11 kV and above 2500 KVA at higher
voltages (above 11 kV and not exceeding 33 kV);

(iv) a circuit breaker by a consumarvoltage exceeding 33 kV.

Provided that where the point of corancement of supply and the consumer
apparatus are near eacheat one linked switch witfuse or circuit breaker
near the point of commencement apply shall be considered sufficient.

(3) In case of every transformer thdléoving shall be provided; namely: -

on primary side for transformers a linkgditch with fuse ocircuit breaker of
adequate capacity:

Provided that the linked switcton the primary side of the
transformer may be of such capacitytasarry the: full load current and to
break only the magnetising current of the transformer:

Provided further that for all transformers:

(a) having a capacity of 5000kVA and above installed before the year
2000; and

(b) having a capacity 1000kVA and above installed in or after the year
2000, a circuit breaker shall be provided:

Provided also that the linked switch on the primary side of the
transformer shall not required for the unit auxiliary transformer and
generator transformer;

(i) in respect of all transformers ind&d in or after the year 2000, on the
secondary side of all transformers a girbreaker of adequate rating shall be
installed:
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Provided that for suppliers trawmsiners of capacity below 1000 KVA,
a linked switch with fuse or circulireaker of adequate rating shall be
installed on secondary side.

(4) Except in the case of composite control gear designed as a unit each distinct circ
is to be protected against excess endngyneans of suitable cut-out or a circuit
breaker of adequate breaking capacity blytdocated and so constructed as to
prevent danger from overheating, arcingsoattering of hot metal when it comes
into operation and to permit for ready reua of the fusible metal of the cut-out
without danger.

(5) The supply of electricity to each motor argroup of motors or other apparatus
meant for operating one particular machinallshe controlled by a suitable linked
switch or a circuit beaker or an emergency tripping device with manual reset of
requisite capacity placed in such a position as to be adjacent to the motor or
group of motors or other apparatus readitgessible to and easily operated by the
person in-charge and so connected indineuit that by itsmeans all supply of
electricity can be cut off from the motor group of motors or apparatus from any
regulating switch, resistance of otltevice associated therewith.

(6) All insulating materials shall be chosertiwspecial regard to the circumstances of
their proposed use and their mechanste@ngth shall be sufficient for their
purpose and so far as is practicable @hsa character or so protected as to
maintain adequately thensulating property undexl working conditions in
respect of temperateiand moisture; and

(7) Adequate precautions shall be taken to ems$iat no live parts are so exposed as
to cause danger.

(8) Every consumer shall use all reasonabans to ensure that where electricity is
supplied by a supplier no person, other tthensupplier shall intéere with service
lines and apparatus placed by the $iepn the premises of the consumer.

36. Provisions for supply and use of electricity in multi-storied building more than 15
meters in height: -

(1) The connected load and voltage of supply above which inspection is to be carried
out by an Electrical Inspector for a multi-storied building of more than fifteen
meters height shall be notifidoy the Appropriate Government.

(2) Before making an application for commeneent of supply or recommencement of
supply after an installation has been disconnected for a period of six months or
more, the owner or occupier of a multkised building shall give not less than
thirty days notice in writing to the &ttrical Inspector specify therein the
particulars of installation and the supplfyelectricity shallhot be commenced or
recommenced within-this period, withouethpproval in writing of the Electrical
Inspector.
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(3) The supplier or owner of the instdlan shall provide at the point of
commenceent of supply; a suitable isalag device with cut-out or breaker to
operate on all phases exceputmal in the 3-phase, 4-wire circuit and fixed in a
conspicuous position at not more tharyO meters above the ground so as to
completely isolate the supply tcetluilding in case of emergency.

(4) The owner or occupier of a multi-storidmlilding shall ensure that electrical
installations and works inside the buildiage carried out and maintained in such a
manner as to prevent danger due to shanh, fire hazards, artle installation is
carried out in accordance withetinelevant codes of practice.

(5) No other service pipes amzhbles shall be taken alorije ducts provided for
laying power cables and all ducts prowdd®r power cables and other services
shall be provided with firbarrier at each floor crossing.

37. Conditions applicable to installations of voltage exceeding 250 Volts: -

The following conditions shall, be compligdth where electricity of voltage above
250 V is supplied, converted, transformed or used; namely: -

(i) all conductors, other than thoseavierhead lines, shall be completely
enclosed in mechanically strong meatasing or metallic covering which is
electrically and mechanically contious and adequately protected against
mechanical damage unless the saidductors are accessible only to an
designated person or are installed prwtected so as to prevent danger:

Provided that non-metallic conduitsrdorming to the relevant Indian
Standard Specifications may be usedirstallations of voltage not exceeding
650 V

(i) all metal works, enclosing, supportingassociated with the installation, other
than that designed to serve as a cotafughall be connectedlith an earthing
system as per standards laid down mltidian Standards in this regard and
the provisions of regulation 41.

(iif) Every switchboard shall comply with the following,-

(a)a clear space of not less than one meter in width shall be provided in front
of the switchboard;

(b) if there are any attachments or bare connections at the back of th
switchboard, the space, if any, behind 8witchboard shall be either less
than twenty centimeters or more thsewventy five centimters in width,
measured from the farthest protrudpeyt of any attachment or conductor;

D

(c) if the space behind the switchboard extsegeventy five centimeters in
width, there shall be a passage way frither end of the switchboard,
clear to a height of 1.8 meters.
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(iv) In case of installations provided pnemises where inflammable materials
including gases and chemicals are produced, handled or stored, the electrical
installations, equipment and apparatus shall comply with the requirements of
flame proof, dust tight, totally enclosedany other suitableype of electrical
fittings depending upon the hazardous zoag per the relevant Indian
Standard
Specifications.

(v) Where an application has been made to a supplier for supply of electricity tQ
any installation, he shall not commenbe supply or where the supply has
been discontinued for a period ok smonths and above, recommence the
supply unless the consumer has complied with, in all respects the conditions of
supply set out in these regulations.

(vi) Where a supplier proposes $apply or use electrigitat or to recommence
supply of voltage exceeding 250 V but moiceeding 650 V after it has been
discontinued for a period of six monthke shall, before connecting or
reconnecting the supply, give notice in writing sfich intention to the
Electrical Inspector.

(vii) If at any time after connecting thapply, the supplier isatisfied that any
provision of these regulations are not being observed he shall give notice @
the same in writing to the consumer and the Electrical Inspector, specifying
how the provisions have not been obsdremd to rectify such defects in a
reasonable time and if the consumer failgectify such defects pointed out,
he may discontinue the supply aftgiving the consumer a reasonable
opportunity of being heard and recargireasons in writing and the supply
shall be discontinued only on written orders of an officer duly notified by the
supplier in this behalf and shall be wsd with all possible speed after such
defects are rectified by the consurteethe satisfaction of the supplier.

—h

38. Appeal to Electrical Inspector in regard to defects: -

(1) If any applicant for a supply or a consemnis dissatisfied with the action of the
supplier in declining to commence, to continue or to recommence the supply of
electricity to his premises on the grourtkat the installatioms defective or is
likely to be dangerous, he may appeadilt® Electrical Inspector to test the
installation and the supplier shall not, ietklectrical Inspector intimates that the
installation is free from the defect orrdper complained of, refuse supply to the
consumer on the grounds aforesaid, and,sléhin twenty four hours after the
receipt of such, intimation from the Eldctl Inspector, commence, continue or
recommence the supply of electricity.

(2) Any test for which application has beemade under sub regulation (1) shall be
carried out within seven days teafthe receipt of such application.
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39. Precautions against failure of supply and notice of failures: -

(1) The layout of the electric supply linestbe supplier for the gply of electricity
throughout his area of supply shahder normal working conditions be
sectionalised and so arranged, and provided with switchgear or circuit breakers, s
located, as to restrict within reasonaliheits the extent of the portion of the
system affected by any failure of supply.

(2) The supplier shall take all reasonaptecautions to avoid any accidental
interruptions of supply, and also to avoid danger ¢ophblic or to any employee
or designated person when engagedmnoperation during and in connection
with the installation, extensn, replacement, repair and maintenance of any works.

(3) The supplier shall send to the Electricapactor a notice of failure of supply of
such kind as the Electrical Inspector may from time to time require to be notified
to him, and such notice shall be sentluy earliest mode of communication after
the failure occurs or after the failure bews known to the supplier and shall be in
the Form given in Schedule-VI.

(4) For the purpose of testing or for anyet purpose connected with the efficient
working of the suppliers installations, thepply of electricitymay be discontinued
by the supplier for such period as may keeassary, subject to not less than twenty
four hours notice being given by the suppteall consumers likely to be affected
by such discontinuance:

Provided that no such notice shad given in cases of emergency
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40. Test for resistance of insulation: -

(1) Where any electric supply line for usevattages not exceeding 650 V has been
disconnected from a system for the purpaisaddition, alteration or repair, such
electric supply line il not be reconnected to thessgm until the supplier or the
owner has applied the tgmtescribed under regulation 33.

(2) The provision under sub-regulation (1p8mot apply to overhead lines except
overhead insulated cables, unless the Etsdtihspector otherwise directs in any
particular case.

41. Connection with earth: -

The following conditions shall apply todltonnection with earth of systems at
voltage normally exceeding 125 V but not exceeding 650 V, namely: -

(i) neutral conductor of a 3-phase, 4-wsgesstem and the middle conductor of a 2-
phase, 3-wire system shall be earthed by not less than two separate and distinct
connections with a minimum of two difient earth electrodes or such large
number as may be necessary to bring the earth resistaacatisfactory
value both at the generatingbn and at the sub-station.

(ii) the earth electrodes so provided, shalinter-connected to reduce earth
resistance.

(iif) neutral conductor shallsd be earthed at one or more points along the
distribution system or service line in addition to any connection with earth
which may be at the consumer's premises.

(iv) in the case of a system comprisingattic supply lines having concentric
cables, the external conductor of such cables, shall be earthed by two separate
and distinct connections with earth.

(v) the connection with earth may inde a link by means of which the
connection may be temporarily interragtfor the purpose of testing or for
locating fault.

(vi) in a direct current three wire systetime middle conductor shall be earthed at
the generating station only and the caotreom the middle conductor to earth
shall be continuously recorded by meana oécording ammeter, and if at any
time the current exceedse-thousandth part of the maximum supply current,
immediate steps shall be taken tgnove the insulation of the system.

(vii)  where the middle conductor is earthed by means of a circuit breaker with a
resistance connected in parallel, thsistance shall not exceed ten ohms and
on the opening of the circuit breaker, immediate steps shall be taken to
improve the insulation of the system, dhd circuit breaker shall be re-closed
as soon as possible.
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(viii) the resistance shall be used only gsaection br the ammeter in case of
earths on the system and until such earths are removed and immediate step
shall be taken to locate and remove the earth.

(ix) in the case of an alternating current eystthere shall not be inserted in the,
connection with earth any impedancédyestthan that required solely for the
operation of switchgear or instrumentst-out or circuit breaker, and the
result of any test made to ascertaimether the currenif, any, passing through
the connection with earth is normalafitbe duly recorded by the supplier.

(x) no person shall make connection with edgtthe aid of, nor shall he keep it
in contact with, any water mains notidaeging to him except with the consent
of the owner thereof and tfie Electrical Inspector.

(xi) alternating current systems which are connected with earth as aforesaid shall
be electrically interconnected:

Provided that each connection with earth is bonded to the metal sheathing
and metallic armouring, if any, of the electric supply lines concerned.

(xii)  the frame of every generator, stationary motor, portable motor, and the
metallic parts, not intended as conductors, of all transformers and any other
apparatus used for regulating or golling electricity, and all electricity
consuming apparatus, of voltagecegding 250 V but not exceeding 650 V
shall be earthed by the owner by two sapmand distinct connections with
earth.

(xiii) neutral point of every generatandatransformer shall be earthed by
connecting it to the earthing system by lesis than two separate and distinct
connections.

(xiv) all metal casing or metallic coveringsntaining or proteéng any electric
supply line or apparatus shall be conneetét earth and shall be so joined
and connected across all junction b&xad other openings as to make good
mechanical and electrical contiea throughout their whole length:

Provided that conditions mentichén this regulation shall not
apply, where the supply voltage doex exceed 250 V and the apparatus
consists of wall tubes or brackets, electroliers, switches, ceiling fans or
other fittings,, other than potike hand lamps and portable and
transportable apparatus, unless provigét earth terminal and to class-I|
apparatus and appliances:

Provided further that where thepply voltage is not exceeding 250
V and where the installations are eitmew or renovated, all plug sockets
shall be of the three pin type, ane tihird pin shall be permanently and
efficiently earthed.

(xv) All earthing systems shall, -
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(a) consist of equipotentidnonding conductors pable of carrying the
prospective earth fault current aadjroup of pipes, rods and plate
electrodesdr dissipating the curret the general mass of earth without
exceeding the allowable temperature limits as per relevant Indian
Standards in order to maintairh abn-current carrying metal works
reasonably at earth potential anditmid dangerous contact potentials
being developed on such metal works;

(b) limit earth resistance sufficiently lote permit adequate fault current for
the operation of protective devicestime and to reduce neutral shifting;

(c) be mechanically strong, withstand coraysand retain electrical continuity
during the life of the instlation and all earthing systems shall be tested to
ensure efficient earthing, before thlectric supply lines or apparatus are
energised.

(xvi) all earthing systems belonging to the sigiphall in addition, be tested for
resistance on dry day during they deason not less than once every two
years.

(xvii) a record of every earth test made #mresult thereof shall be kept by the
supplier for a period of not less tharotyears after the day of testing and
shall be available to the Eleical Inspector when required.

Explanation: - The expression "Class-Il apparatus and appliance" shall have
the same meaning as is assigned itotihe relevant Indian Standards.

42. Earth leakage protective device: -

The supply of electricitio every electrical installation other than voltage not
exceeding 250 V below 5 kW and those installations of voltage not exceeding 250 V
which do not attract provisions of sectiond@4he Act, shall be controlled by an

earth leakage protective device so adisgonnect the suppinstantly on the

occurrence of earth fault or leakage of current:

Provided that such earth leakage privecdevice shall not be required for
overhead supply lines having protective degiwhich are effectively bonded to the
neutral of supply transformeasid conforming to regulation 73.
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43. Approval by Electrical Inspector: -

(1) Voltage above' which electrical installationdl be required to be inspected by the
Electrical Inspector before commencernef supply or recommencement after
shutdown for six months and above shalbbger the notification to be issued by
the Appropriate Government, under cla@eeof sub-sectiori2) of section 176,
and sub-section (1) of section 162 of the Act.

(2) Before making an application to tB#ectrical Inspector for permission to
commence or recommence supply aftematallation has been disconnected for
six months and above at voltage exéegd50 V to any person, the supplier shall
ensure that electric supply lines opapatus of voltage exceeding 650 V belonging
to him are placed in position, properly joined and duly completed and examined
and the supply of electity shall not be comenced by the supplier for
installations of voltageeeding inspection under tleeregulations unless the
provisions of regulations 12 to 29, 3336, 44 to 51 and 55 to 77 have been
complied with and the approval in wng of the Electricalnspector has been
obtained by him:

Provided that the supplier may enerdise aforesaid ettric supply lines
or apparatus for the purposetests specified in regulation 46

(3) The owner of any installation of voltage exceeding 650 V shall, before making
application to the Electricahspector for approval dfis installation or additions
thereto, test every circuit of voltageoeeding 650 V or additions thereto, other
than an overhead line, and satisfy him self that they wittigtenapplication of
the testing voltage set out in sub-regiola (1) of regulation 46 and shall duly
record the results of such tests and faindhvthem to the Electrical Inspector:

Provided that an Electricéhspector may direct such owner to carry out such
tests as he deems necessary or d¢hepmanufacturer's certified tests in
respect of any particulapparatus in place ofafests required by this
regulation

(4) The owner of any installation of voffa exceeding 650 V who makes any addition
or alteration to his instiltion shall not connect to the supply his apparatus or
electric supply lines, comprising the said alterations or additions unless and until
such alteration or additidmas been approved in writity the Electrical Inspector.

44. Use of electricity at voltage exceeding 650 Volts: -

(1) The Electrical Inspector ah not authorise the sufigr to commence supply or
where the supply has been discontinuedafperiod of six months and above, to
recommence the supply at voltage eeding 650 V to any consumer unless-

(i) all conductors and apparatsiguated on the presesof the consumer are so
placed as to be inaccessible except designated person and all operations in
connection with the said conductoes\d apparatus are carried out by a
designated person;
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(i) the consurer has provided and agreesmaintain a separate building or a
locked weather proof and fire proof eoslire of agreed design and location, to
which the supplier at all times shallvegaaccess for the purpose of housing his
apparatus and metering equipment, or where the provision for a separate
building or enclosure is impracticalttee consumer has segregated the
aforesaid apparatus of the supplier from any other part of his
own apparatus:

Provided that such segregation shalblgeghe provision of fire proof walls,
if the Electrical Inspectoransiders it to be necessary:

Provided further that in the caseasf outdoor installation the consumer
shall suitably segregate the aforésapparatus belonging to the supplier
from his own;

(iii) all pole type sub-statioree constructed and maimted in accordance with
regulation 50.

(2) The owner shall observe the followingralitions, where electricity at voltage
exceeding 650 V is supplied, converted, transformed or used,-

() he shall maintain safety clearancesdtactrical apparatus as per Bureau of
Indian Standard specification so tisafficient space is available for easy
operation and maintenance without any hazard to the operating and
maintenance personnel working near the equipment and for ensuring adequat
ventilation;

(i) he shall not allow any encroanknt below such installation:

Provided that where the Electridabpector comes across any such
encroachment, he shall direct the owner to remove such encroachments;

(iif) the minimum safety working clearancgsecified in Schedule-VII shall be
maintained for the bare conductordive parts of any apparatus in outdoor
sub-stations excluding overhead linesnsttallations of voltage exceeding 650
Vi

(iv) he shall ensure that the windings oftors or other appatus within reach
from any position in which a person may require to be, are suitably protected
S0 as to prevent danger;

(v) he shall ensure that where a transfaroreransformers are used, suitable
provision shall be made, either by contiveg with earth, a point of the circuit
at the lower voltage or otherwise toagd against danger by reason of the said
circuit becoming accidentally charged above its normal voltage by leakage
from or contact with the otuit at the higher voltage;

(vi) a sub-station or a switching station with apparatus having more than 2000
liters of oil shall not be located the basement where proper oil draining
arrangement cannot be provided;
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(vii)  where a sub-station or a switchingtsta with apparatus having more than
2000 litres of oil is installed, whetherdoor or outdoors, he shall take the
following measures, namely:-

(a) the baffle walls of four hours fimating shall be provided between the
apparatus,-

(i) where there is a single phase transformer banks in the switch-
yards of generating stations and sub-stations;

(i) on the consumer premises;
(i) where adequate clearance between the units is not available.

(b) provisions shall be made for suitabliésoak pit and where use of more
than 9000 litres of oil in any oral tank, receptacle or chamber is
involved, provision shall be made for the draining away or removal of any
oil which may leak or escape from the tank, receptacle or chamber
containing the same, and special préicas shall be taken to prevent the
spread of any fire resulting from tignition of the oil from any cause and
adequate provision shall be made datinguishing any fire which may
occur;

(c) spare oil shall not be stored in theiwity of any oil filled equipment in
any such sub-station or switching station;

(d) all the transformers and switchgears shall be maintained in accordance
with the maintenance schedules prepgan accordance with the relevant
codes of practice of Bureau of Indian Standards;

(e) dry type of transformers only shall be used for installations inside the
residential and commercial buildings;

(viii) without prejudice to the above meassirhe shall take adequate fire
protection arrangement for quenching the fire in the apparatus;

(ix) he shall ensure that the transformar40 MVA and above rating or in case
of oil filled transformers with oikapacity of more than 2000 litters are
provided with fire fighting system aeer IS - 3034: 1993 or with Nitrogen
Injection Fire Protection system;

(x) where it is necessary tocate the sub-station, ewitching station in the
basement, he shall take the following measures, namely:-

(a) the room shall necessarily be in thestfibasement at the periphery of the
basement;

(b) the entrances to the room shall be pded with fire resisting doors of 2

hour fire rating and the door shall alygabe kept closed and a notice of
this effect shall be affixdton outer side of the door;
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(c) a curb (dl) of a suitableheight shall be provided #te entrance in order to
prevent the flow of oil from a rupturgdansformer into other parts of the
basement;

(d) direct access to the transformer room shall be provided from outside an
the surrounding walls shallined with fire bricks;

(e) the cables to primary side and secanydside shall have sealing at all
floors and wall opening of &ast two hours rating;

() Fire Retardant Low Smoke (FRLS) cabletwo hours rating shall be used.

(xi) he shall ensure that oil filled traesiers installed indoors in other than
residential or commercial buildings gfaced at the ground floor or not below
the first basement;

(xii)  he shall ensure that cable trenchmssde the sub-stains and switching
stations containing cables are filled with sand, pebbles or similar non-
inflammable materials or completaedpvered with non inflammable slabs;

(xiii)  he shall ensure that unless the caodg are such that all the conductors
and apparatus may be made deadeastme time for the purpose of cleaning
or for other work, the said conductorsdaapparatus shall be so arranged that
these may be made dead in sections, and that work on any such section may
carried on by a designated person without danger,

(xiv) only persons designated under sub-ragoh (1) of regulation 3, shall
carry out the work on live lines and apparatus.

(3) All apparatus shall be protected against lightning and apparatus exceeding 220 k
shall also be protected agai switching over voltages.

(4) The equipment used for protection and skitg shall be adequately co-ordinated
with the protected apparatus to ensufe s@eration and to maintain the stability
of the inter-connected units of the power system.

(5) The minimum clearances specified in Sale-VIII shall be maintained for bare
conductors or live parts of any appasainl outdoor sub-stations, excluding
overhead lines of High Voltag@irect Current installations.

(6) There shall not be tappirgd another transmission line from the main line for 66
kV and above class of lines.

45. Inter-locks and protection for use of electricity at voltage exceeding 650 Volts: -
(1) The owner shall ensure the following, namely:-

(i) isolators and the controlling circuit bresak shall be interlocked so that the

isolators cannot be operated unlegsdbrresponding breaker is in open
position
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(i) isolators and the corresponding earthingaves shall be inter- locked so that
no earthing switch can be closed unless antil the corresponding isolator is
in open position;

(iif) where two or rare supplies are not imded to be operated in parallel, the
respective circuit breakeos linked switches contratig the supplies shall be
inter-locked to prevent possibility of any inadvertpatalleling or feedback;

(iv) when two or more transformers are opedan parallel, the system shall be so
arranged as to trip the secondary kezaf a transformer in case the primary
breaker of that transformer trips;

(v) all gates or doors which give accesé$ite parts of an installation shall be
inter-locked in such a way that thes@mat be opened unless the live parts are
made dead and proper discharging earthing of these parts should be
ensured before any person comes in close proximity of such parts;

(vi) where two or more generators operate-t in parallel anttaleswitching is
adopted, inter-lock shall be providedewsure that geneia breaker cannot
be closed unless one of the neutrsilsonnected to the earthing system.

(2) The following protection shall be providén all systems and circuits to
automatically disconnect the supply under abnormal conditions, namely: -

(i) over current protection to disconnect upply automatically if the rated
current of the equipment, cable or supply line is exceeded for a time which the
equipment, cable or supply line is not designed to withstand;

(i) earth fault or earth leakage protection to disconnect theysapfmmatically if
the earth fault current exceeds theitiof current for keeping the contact
potential within the reasonable values;

(i) gas pressure type and winding and amperature protection to give alarm and
tripping shall be provided on all transimers of ratings 1000 kVA and above;

(iv) transformers of capacity 10 MVA armdbove shall be protected against
incipient faults by differential protection;

(v) all generators with rating of 100 kVA and above shall be protected against
earth fault or leakage;

(vi) all generators of rating 1000 kVA andave shall be protected against faults
within the generator winding usingsteicted earth fault protection or
differential protection or by both;

(vii)  high speed bus bar differential protectialong with local breaker back up
protection shall be comissioned and shizalways be available at all 132 kV
and above voltage sub-8tms and switching statiorad generating stations
connected with the grid:
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Provided that in respect of exisfj 132 kV sub-stations and switching
stations having wre than one inauaing feeders, the high speed bus bar
differential protection along with locékeaker back up protection, shall be
commissioned and shallways be available;

(viii) every generating station and sub-stattonnected to the grid at 220 kV and
above shall be provided with disbance recording and event logging
facilities and all such equipment dHae provided with time synchronization
facility for global common time referentait wherever numerical relays with
provision of recording fault data are installed, disturbaacerder and event
logger may not be installed;

(ix) distance protection and carrier commuation protection shall be provided
for all lines connecting to 400/220 kV substation.

46. Testing, Operation and Maintenance: -

(1) Before approval is accorded by the Elaextiinspector under regulation 43 the
manufacturer's test certifites shall, if required, roduced for all the routine
tests as requiredgnder the relevant than Standards.

(2) No new apparatus, cable or supply line of voltage exceeding 650 Volts shall be
commissioned unless such apparatus, cable or supply line aeetedlp site tests
as per relevant code of practicetloé Bureau of Indian Standards.

(3) No apparatus, cable or supply line oftage exceeding 650 V which has been kept
disconnected, for a period of six monthsrare, from the system for alterations or
repair, shall be connected to the systeril such apparatus, cable or supply line
are subjected to the relevaasts as per code of primet of Bureau of Indian
Standards.

(4) Notwithstanding the provisions of this regulation, the Electrical Inspector may
require certain tests to loarried out before or afteharging the installations.

(5) All apparatus, cables and supply lineslsha maintained in healthy conditions
and tests shall be carried out periodicallypasthe relevant code of practice of the
Bureau of Indian Standards.

(6) Records of all tests, tripping, maintenance works and repairs of all equipments
cables and supply lines shall be duly kept in such athatythese records can be
compared with earlier ones.

(7) 1t shall be the respoiislity of the owner of all installations of voltage exceeding
650 V to maintain and operathe installations in aoadition free from danger and
as recommended by the manufacturer othigyrelevant codes of practice of the
Bureau of Indian Standards.
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(8) Failures of transforers and reactorsf 20 MVA or MVAR and higher capacity
shall be reported by the consumer and thgpBers of electricit, within forty eight
hours of the occurrence ofalfiailure, to the Central Electricity Authority and the
reasons for failure and measures to bertakeavoid recurrencef failure shall be
sent to the Central Electricity Authorityithin one month of the occurrence in the
format given in Schedule-IX.

47. Precautions to be taken against excess leakage in case of metal sheathed electric
supply lines: -
The following precautions shall be takercase of electric supply lines other than
overhead lines, for use at va@aexceeding 650 V; namely:-

(i) the conductors of the caldscept the cable with theoplastic insulation without
any metallic screen or armour shall be enclosed in metal sheathing which shall be
electrically continuous ancbnnected with earth, andeticonductivity of the metal
sheathing shall be maintained and reasonable precautions taken where necessary to
avoid corrosion of the sheathing;

(i) the resistance of the earth connection with metallic sheath shall be kept low
enough to permit the controlling circuit breakercut-out to operate in the event of
any failure of insulation betweenemmetallic sheath and the conductor.

Explanation- For the ppose of this regulation;

(a) in the case of thermoplastic insulatat sheathed cables with metallic armour
the metallic wire or tape armour, $Hae considered as metal sheathing,

(b) where an electric supply line as afsaid has concentric cables and the
external conductor is insulated fran outer metal sheathing and connected
with earth, the external conductor mayrbgarded as the metal sheathing for
the purposes of this regulation prowvidiat the foregoing provisions as to
conductivity are complied with.

48. Connection with earth for apparatus exceeding 650V: -

(1) All non-current carrying metal parts assaed with an installation of voltage
exceeding 650 V shall be effectively earthed to a grounding system or mat which
shall,-

() limit the touch and step potential to tolerable values;

(if) limit the ground potential rise to tolerahalues so as to prevent danger due to
transfer of potential through grouredrth wires, cable sheath, fences, pipe
lines, etc.;

(iif) maintain the resistance of the earthngection to such a@alue as to make
operationlof the protective device effective;
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(2) In the case of star connected systeith earthed neutrals or delta connected
system with earthed artificial neutral point,-

() the neutral point of every generatord transformer sitl be earthed by
connecting it to the earthing system hgtless than two separate and distinct
connections:

Provided, that the neutral point@fgenerator may be connected to
the, earthing system through an irdpace to limit the fault current to
the earth:

Provided further that in the casémulti-machine systems neutral
switching may be resorted to, fimiting the injurious effect of
harmonic current circulation in the system;

(i) the generator or transformer neushéll be earthed through a suitable
impedance where an appreciable harmonic current flowing in the neutral
connection causes interferenagth communication circuits;

(i) in case of the delta connected system the neutral poihbshalbtained by the
insertion of a grounding transformand current limiting resistance or
impedance wherever considered necessary at the commencement of such a
system.

(3) In case of generating stations, sub-statems industrial institions of voltage
exceeding 33 kV, the system neutralteiig and protective frame earthing may
be, if system design so warrants integrateo common earthingrid provided the
resistance to earth of combined mat doatscause the step and touch potential to
exceed its permissible values.

(4) Single phase systems of voltage exteg®50 V shall be effectively earthed.

(5) In the case of a system comprising elecstpply lines having concentric cables,
the external conductor shall be connected with earth.

(6) Where a supplier proposes to connect wiinth an existing system for use at
voltage exceeding 650 V which has not hitbdreen so connected with earth, he
shall give not less than fourteen days e®in writing together with particulars of
the proposed connection with earth to tilegraph-authority established under the
Indian Telegraph Act, 1885 (13 of 1885).

(7) Where the earthing lead and earth cotinacre used only in connection with
earthing guards erected under overhesas of voltage exceeding 650 V where
they cross a telecommunication line gadway line, and where such lines are
equipped with earth leakage, the earthstasice shall not exceed twenty five ohms
and the project authorities shall obtalao Objection Certificate (NOC) from
Railway Authorities and Power andl@eommunication Co-ordination Committee
before energisation of the facilities.
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(8) Every earthing systetmelonging to eithethe supplier or the consumer shall be
tested for its resistance to earth onyadiy during dry season not less than once a
year and records of such tests shaliiz@ntained and produced, if so required,
before the Electrical Inspector.

49. General conditions as to transformation and control of electricity: -

(1) Where electricity of voltage exceeding 650 V is transformed, converted, regulated
or otherwise controlled iaub-stations or switching stations including outdoor sub-
stations and outdoor switching stations to be tanséd or in street boxes
constructed underground, the following provisions shall be observed, namely:-

(i) substations and switching stationslspeeferably be erected above ground,
but where necessarily canscted; underground dueqguisions for ventilation
and drainage shall be made ang apace housing switchgeshall not be
used for storage of any materialpesially inflammable and combustible
materials or refuse;

(i) outdoor sub-stations except pole tyqudb-stations and outdoor switching
stations shall, unless the apparatusoisipletely enclosed in a metal covering
connected with earth, the said apparatlse being connected with the system
by armoured cables, be efficienpyotected by fencing not less than 1.8
metres in height or other means saaprevent access to the electric supply
lines arid apparatus theneby an undesignated person and the fencing of such
area shall be earthed efficiently;

(i) underground street boxes, other than sabests, which contain transformers
shall not contain switches or other afgias, and switches, cut-outs or other
apparatus required for controlling or atlpairposes shall be fixed in separate
receptacle above ground wherever practicable.

(2) Where electricity is transformed, suitaldonnection shall be made by connecting
with earth a point of the syem at the lower voltagend also to guard against
danger by reason of the said systesndming accidentally charged above its
normal voltage by leakage front a contact with' the system at the higher voltage.

50. Pole type sub-stations: -
Where platform type construction is udeda pole type sub-ation and sufficient
space, for a person to stand on the platform is provided, a substantial hand ralil
shall be built around the said glaim and if the hand rail isf metal itshall be
connected vih earth;

Provided that in the case of pojg@é sub-station on wooden supports and
wooden platform the mdthand-rail shall not beonnected with earth,

51. Condensers: -

Suitable arrangement shall be made for immediate and automatic or manual discharge
of every static condenser on disconnection of supply.
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52. Supply to luminous tube sign installations of voltage exceeding 650 Volts but not
exceeding 33 kV:

(1) Any person who proposes to use or whasgsg electricity for the purpose of
operating a luminous tube sign installationwho proposes to transform or is
transforming electricity to a voltage exceegl650 V but not exceeding 33 kV for
any such purpose shall comply witte following conditions, namely:-

(i)

(ii)

(iif)

(iv)

(v)

(vi)

(vii)

(vii)

(ix)

all live parts of the installation, includy all apparatus and live conductors in
the secondary circuit, bexcluding the tubes except in the neighbourhood of
their terminals, shall bmaccessible to undesignated persons and such parts
shall be effectively screened;

irrespective of the methaaf obtaining the voltage of the circuit which feeds
the luminous discharge tube sign, no @drany conductor of such circuit
shall be in metallic connection, exceptaspect of its connection with earth,
with any conductor of the supply systemwith the primary winding of the
transformer,

all live parts of an exterior installaticaall be so disposeab to protect them
against the effects of the weather anchsimstallation shabe so arranged
and separated from the surroundingsodsnit, as far as possible, the
spreading of fire;

the secondary circuit shall be permatherarthed at the transformer and the
core of every transformer shall be earthed;

where the conductors of the primary circuit are not in metallic connection
with the supply conductors, one phasesuch primary circuit shall be
permanently earthed at the motongeator or converter, or at the
transformer and an earth leakage cirbugtaker of sufficient rating shall be
provided on the side of voltage not exdegd250 V to detect the leakage in
such luminous tube sign installations;

a sub-circuit which forms the primaryrciit of a fixed luminous discharge
tube sign installation shall beserved solely for such purpose;

a separate primary final sub-circuit 8hme provided ,for each transformer or
each group of transformers havingagggregate input not exceeding 1,000
volt-amperes, of a fixed luminowakscharge tube sign installation;

an interior installation shall be praléd with suitable adjacent means for
disconnecting all phases thfe supply except the éatral" in a 3-phase, 4-
wire circuit;

for installations on the exterior of ailuling a. suitable eergency fire-proof
linked switch to operate on all phases&pt the neutral in a 3-phase, 4-wire
circuit shall be providedral fixed in a conspicuous position at not more than
1.70 meters above the ground;
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a special "caution” notice shall be &éd in a conspicuous place on the door
of every enclosure of voltage exceegl650 V but not exceeding 33 kV to
the effect that the supplyust be ctoff before the enclosure is opened,;

where static condensers are used, they shall be installed on the load side of
the fuses and the primary side of thensformers where the voltage does not
exceed 250 V;

where static condensers are used amamy side, provision shall be made
for automatic or manual dischargingtbe condensers when the supply is
cut off;

before using the static condensersy interrupting déce on the voltage
exceeding 650 V, the executing agencieslgbst and ensure that automatic
discharging device iinctional thereon.

(2) The owner or user of any luminous tutign or similar installation of voltage
exceeding 650 V but not exceeding 33 kVIkhat bring the same into use without
giving to the Electrical Inspector not less than fourtesss datice in writing of his
intention so to do

53. Supply to electrode boilers of voltage exceeding 650 Volt but not exceeding 33
kV: -

(1) Where a system having a point conneatéith earth is used for supply of
electricity to an electrode boiler wbltage exceeding 650 V which is also
connected with earth, the owner or useeletctrode boiler shall comply with the
following conditions, namely:-

(i)

(ii)

(iii)

(iv)

the metal work of the electrode boikdrall be efficiently connected to the
metal sheathing and metallic armouringuify, of the electric supply line of
voltage exceeding 650 V but not excimgd33 kV whereby electricity is
supplied to the electrode boiler;

the supply of electricity at voltage exceeding 650 V to the electrode boiler
shall be controlled by a suitable circuiebker so set as to operate in the event
of the phase currents becoming unbalanodtie extent of ten per cent of the
rated current consumption of the @tede boiler under namal conditions of
operation:

Provided that if in any case a highettisg is essential to ensure stability
of operation of the electrodmiler, the setting may be increased so as not
to exceed fifteen per cent of theted current consumption of the

electrode boiler under normebnditions of operation;

an inverse time element device may bedus conjunction with the aforesaid
circuit breaker to prevent the apéon thereof unnecessarily on the
occurrence of unbalanced @leacurrents of momentary or short duration;

the supplier or owner shall serve a netin writing on theelegraph-authority

at least seven days priorttee date on which such supply of electricity is to be
afforded specifying the location of ey point, including th earth connection

of the electrode boiler, at whichetlsystem is connected with earth.
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(2) The owner or user of arglectrode biter of voltage exceeding 650 V shall not
bring the same into use without givitige Electrical Inspctor not less than
fourteen days notice in wnitg of his intention so to do.

54. Supply to X-ray and high frequency installations: -

(1) Any person, who proposes to use or whosmg electricity for the purpose of
operating an X-ray or similar high-frequeniastallation, other than portable units
or shock-proof self contaed and stationary units shall comply the following
conditions, namely:-

() mechanical barriers shall be providegtevent too close an approach to any
parts of the X-ray apparatus of vajeaexceeding 650 V but not exceeding 33
kV, except the X-ray tube and its leads]ess such parts of voltage exceeding
650 V but not exceeding 33 kV have been rendered shock proof by being
shielded by earthed metal or adequate insulating material;

(i) where generators operating at 300 kV peak or more are used, such generator
shall be installed in rooms separatenirthose containing the other equipment
and any step-up transformer employed Idbhalso installed and protected as to
prevent danger;

(i) a suitable switch shall be provided tntrol the circuit supplying a generator,
and shall be so arranged as tapen except while the door of the room
housing the generator is locked from the outside;

(iv) X-ray tubes used in therapy shall be mounted in an earthed metal enclosure;

(v) every X-ray machine shall be provided with a milliammeter or other suitable
measuring instruments readily visiblerfn the control position and connected,
if practicable, in the earthed lead, lgutarded if connecteid the lead of
voltage: exceeding 650 V but not exceeding 33 kV:

Provided that earth leakage circuie@ker of sufficient rating shall be
provided on the side wherein voltagees not exceed 250 V to detect the
leakage in such X-ray installations.

Explanation; - For the ppose of this regulation "shock proof \ as applied
to X-ray and high-frequency equipmersthall mean that such equipment is
guarded with earthed metal so that no person may come into contact wit
any live part.

(2)

(i) in the case of non-shock proof equipment, overhead conductors of voltage
exceeding 650 V but not exceeding 33 kV, unless suitably guarded against
personal contact, shall be adequatggced and high voltage leads on tilting
tables and fluoroscopes shall be gastely insulated or so ; surrounded by
barriers as to prevent inadvertent contact;
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(ii) the circuit of voltage nicexceeding 20 V of the step up transformer shall
contain a manually operated control device having overload protection, in
addition to the over current device forcuit protection, and these devices
shall have no exposed live parts anddmgnostic work there shall be an
additional switch in the said circuit, which shall be of one of the following
types:-

(a) a switch with a spring or other mechanism that will open automatically
except while held close by the operator, or,

(b) atime switch which will open automatically after a definite period of time
for which it has been set;

(iii) if more than one piece of apparahesoperated from the same source of
voltage exceeding 650 V, each shallbevided with a switch of voltage
exceeding 650 V to give independent control;

(iv) low frequency current-carrying parts of a machine of the quenched- gap or
open gap type shall be so insulatedjoarded that they cannot be touched
during operation but the dgfin frequency circuit-proper which delivers high-
frequency current normally for the theeapic purposes shall be exempt from
such insulation;

(v) all X-ray generators having capacgshall have suitable means for
discharging the capacitors manually;

(vi) except in the case of self-containedtsyall 200 kV peak or higher X-ray
generators shall have a sphere gagalled in the system of voltage
exceeding 650 V but not exceeding 33&djusted so that it will break down
on over voltage surges.

3)
(i) all non-current carrying metal pagstube stands, fluoroscopes and
other apparatus shall be properly eadtland insulating floors, mats or
platforms shall be provided for operators in proximity to parts of

voltage exceeding 650V unless syuarts have been rendered shock
proof;

(i) where short wave therapy machiree used, the treatment tables and
examining chairs shall be wholly non-metallic.

(4) The owner of any X-ray inallation or similar high frguency apparatus shall not
bring the same into use without givingttee Electrical Inspector not less than
fourteen days notice in wnitg of his intention to do so:

Provided that the aforesaid notice lshat be necessary in the case of
shock-proof portable Xay and high-frequency equipment which have
been inspected before the commencement of their use and periodically
thereafter.
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55. Material and strength:-

(1) All conductors of overhead lines other thtanse specified inegulation 68 shall
have a breaking strength of not less than 350 kg.

(2) Where the voltage does not exceed 250 V and the span is of less than fifteen
metres and is drawn through the owner's or consumer's premises, a conductor
having an actual breaking strength of not less than 150 kg may be used.

56. Joints.-

(1) No conductor of an overhead line shall have more than one joint in a span and
joints between conductors of overhead ligkall be mechanically and electrically
secure under theoaditions of operation.

(2) The ultimate strength and the electricahductivity of the join shall be as per
relevant Indian Standards.

57. Maximum stresses and factors of safety.-

(1) The load and permissible stresses @ndinuctural members, conductors and
ground wire of self supporting steel lattitowers for overhead transmission lines
shall be in accordance with the specifications laid down, from time to time, by the
Bureau of Indian Standards.

(2) Overhead lines not covered in sulgutation (1) shall have the following
minimum factors of safety, namely:-

0] for metal supports 1.5

(i) for mechanically processed concrete 2.0
supports

(i) | for hand-moulded concrete supports 2.5

(iv) | for wood supports 3.0

(3) The minimum factors of safety shall besbd on such load as may cause failure of
the, support to perform its function, assuming that the foundation' and other
components of the structure are intact.

(4) The load shall be equivalent to the yiplint stress or the modulus of rupture, as
the case may be, for supports subjedig¢nding and vertical loads and the
crippling load for supports used as strut.

(5) The strength of the supports of the overhigaek in the direction of the line shall

not be less than one-fourth of the strengtiuned in the direction transverse to the
line.
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(6) The minimum factor of safety for stay-ws, guard-wires or laeer-wires shall be
2.5 based on the ultimate tensile strength of the wire.

(7) The minimum factor of safety for conductors shall be two, based on their ultimate
tensile strength, in addition, the conducttglssion at 32° C, without external load,
shall not exceed the following percentages of the ultimate tensile strength of the
conductor:-

(1) Initial unloaded tension ... 35 per cent
(i)  Final unloaded tension................ 25 per cent

Provided that for the conductorsvirag a cross section of a generally

triangular shape, such as conductommigosed of 3-wires, the final unloaded
tension at 32° C shall not exceed thirty per cent of the ultimate tensile strength
of such conductor.

(8) For the purpose of calculating the factofsafety in sub-regulation (2), the
following conditions shall be observed, namely:-

(i) the maximum wind pressure shall bespscified in the relevant Indian
Standards;

(i) for cylindrical flies the effective area shall be taken as full projected area
exposed to wind pressure; and

(iif) the maximum and minimum temperatusésll be such as specified in the
relevant Indian Standards.

(9) Notwithstanding anything coaihed in sub-regulation (29 (8) in localities where
overhead lines are liable to accumulationgefor snow, the load and permissible
stresses on the structural membeosductors and ground wire of self supporting
steel lattice towers for overhead transnaisdines shall be in accordance with the
specifications laid down, from time to timgy the Bureau of Indian Standards or
as specified by Appropriate Gavenent, by order in writing.

58. Clearance above ground of the lowest conductor of overhead lines.-

(1) No conductor of an overhead line, including service lines, erected across a stre
shall at any part thereof lag a height of less than-

(i) for lines of voltage not exceeding 650 5.8 meters
Volts

(i) for lines of voltage exceeding 650 Volts
but not exceeding 33 kV - 6.1 meters

(2) No conductor of an overhead line, includsgyvice lines, erected along any street
shall at any part thereof be at a height less than-
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(i) for lines of voltage not exceeding 650 - 5.5 metres
Volts

(i) for lines of voltage exceeding 650 Volts
but - 5.8 metres

not exceeding 33 kV

(3) No conductor of an overhead line includsgyvice lines, erected elsewhere than
along or across any street shmdlat a height less than —

(1) for lines of voltage up to and including

11,000 Volts, if bare - 4.6 metres
(i) for lines of voltage up to and including

11,000 Volts, if insulated - 4.0 metres
(i)  for lines of voltage exceeding 11,000

Volts - 5.2 metres

but not exceeding 33 kV

(4) For lines of voltage exceeding 33 kV ttlearance above gnad shall not be less
than 5.2 metres plus 0.3 metre for ev@ByO00 Volts or part thereof by which the
voltage of the line exceeds 33,000 Volts;

Provided that the minimum clearance al@ngcross any street shall not be less
than 6.1 metres.

(5) For High Voltage Direct Current (HVDGQines, the clearance above ground shall
not be less than:-

Sl.No. DC Voltage (kV) Ground Clearance (mtrs.)
1 100 kv 6.1

2 200 kV 7.3

3 300 kV 8.5

4 400 kV 9.4

5 500 kV 10.6

6 600 kV 11.8

7 800 kV 13.9

(6) Ground clearances shall bespecified in schedule-X.
59. Clearance between conductors and trolley wires.-

(1) No Conductor of an overhead line crogga tramway or trolley bus route using
trolley wires shall have less than théldwing clearances above any trolley wire-

() lines of voltage not exceeding 650 Volts - 1.2 metres
Provided that where an insulated conductor suspended from a bearer wire

crosses over a trolley wire the minimum clearance for such insulated
conductor shall be 0.6 metre.
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(i) lines of voltage exceany 650 Volts
up to and including 11,000 Volts - 1.8. metres

(i) lines of voltage exceeding 11,000 Volts - 2.5 metres
but not exceeding3 3,000 Volts

(iv) lines of voltage exceeding 33 kV - 3.0 metres

(2) In any case of a crossing specified in sub-regulation (1), whtasyeehis line later
in time, shall provide the clearance betwaenown line and the line which will be
crossed in accordance with the psions of the said sub-regulation:

Provided that if the later entrant is the owner of the lower line and is not

able to provide adequate clearanceshail bear the cost for modification
of the upper line so as to compvith this sub-regulation.

60. Clearance from buildings of lines of voltage and service lines not exceeding 650
Volts.-

(1) An overhead line shall not s over an existing building as far as possible and no
building shall be constructed under an existing overhead line.

(2) Where an overhead line of voltage pateeding 650 V passes above or adjacent
to or terminates on any building, the following minimum clearances from any
accessible point, on the basis of maximum sag, shall be observed, namely:-

(i) for any flat roof, open balcony, varandah roof and lean-to-roof-

(@) when the line passes above thalding a vertical clearance
of 2.5 metres from the highest point, and

(b) when the line passes adjacent to the building a horizontal
clearance of 1.2 metres frothe nearest point, and

(i) for pitched roof-

(@) when the line passes above the -building a vertical clearance
of 2.5 metres immediately under the line, and

(b) when the line passes adjacenthe building a horizontal
clearance of 1.2 metres.

(3) Any conductor so situated as to have a clearance less than that specified above
shall be adequately insulated and shakhtbached at suitable intervals to a bare
earthed bearer wire having a breakstrength of not less than 350 kg.

(4) The horizontal clearance shall be meaduwvhen the line is at a maximum
deflection from the verticalue to wind pressure.
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(5) Vertical and horizontal clearances shall be as specified in schedule-X.

Explanation: - For the purpose of thegulation, the expression "building"
shall be deemed to include any structure, whether permanent or temporary.

61. Clearances from buildings of lines of voltage exceeding 650 V.-

(1) An overhead line shall not g over an existing building as far as possible and no
building shall be constructed under an existing overhead line.

(2) Where an overhead line of voltage, exéegd®50 V passes above or adjacent to
any building or part of a building it shhhiave on the basis of maximum sag a
vertical clearance above thegghest part of the buildg immediately under such
line, of not less than-

(i) for lines of voltages exceeding 650
Volts up to and including 33,000 - 3.7 metres
Volts
(i) for lines of voltages exceeding 33 kV  -3.7 metres plus 0.30 metre
for every additional 33,000
Volts or part thereof.
(3) The horizontal clearance between the esaconductor anchg part of such
building shall, on the basis of maximunfldetion due to wind pressure, be not
less than-

(i) for lines of voltages exceeding 650 V
up to and including 11,000 Volts - 1.2 metres
(i)  for lines of voltages exceeding 11,000
V  and up to and including 33,000 - 2.0 metres
\Y
(i) for lines of voltages exceedg 33 kV - 2.0 metres plus 0. 3metre
fore every additional 33kV
or part thereof

(4) For High Voltage Direct Current (HVDQystems, vertical clearance and
horizontal clearance, on the basis okmaum deflection due to wind pressure,
from buildings shall be maintained as below:

SI.No | DC Voltage (kV) | Vertical ClearancéHorizontal
(mtrs.) Clearance (mtrs.)
1. 100 kv 4.6 2.9
2. 200 kV 5.8 4.1
3. 300 kV 7.0 5.3
4. 400 kV 7.9 6.2
5. 500 kV 9.1 7.4
6. 600 kV 10.3 8.6
7. 800 kV 12.4 10.7

48




62.

63.

49

(5) Vertical and horizontal clearances shall be as specified in schedule-X.

Explanation: - For the purpef this regulation the exggsion "building" shall be
deemed to include any structuvejether permanent or temporary.

Conductors at different voltages on same supports.-

Where conductors forming parts of systeanhsdifferent voltages are erected on the
same supports, the owner shall make adequavision to guard against danger to
linemen and others, from the lower voltaystem being charged above its normal
working voltage, by leakage from or corttagth the higher voltage system and the
methods of construction and the apable minimum clearances between the
conductors of the two systems shall be a&d@d in regulation 69 for lines crossing
each other.

Erection or alteration of buildings, structures, flood banks and elevation of
roads.-

(1) If at any time subsequent to the erectiban overhead line, whether covered with
insulating material or not, any person proposes to erect a riglnguor Structure
or flood bank or to raise any road levelttorcarry out any other type of work
whether permanent or temporary or tokean or upon any building, or structure
or flood bank or road, any, permanentemporary addition or alteration, he and
the contractor whom he employs to caoyt the erection, addition or alteration,
shall give intimation in writing of his intention to do so, to the supplier or owner
and to the Electrical Inspector and sihathish therewith a sde drawing showing
the proposed building, structure, flood bardad or any addition or alteration and
scaffolding thereof requiceduring the construction.

(2) On receipt of such intimation, the supplier or owner shall examine,-

(i) whether the line under reference was laidccordance with the provisions of
these regulations and any other law;

(i) whether it is technically feasible;
(iif) whether it meets the requiremt of Right of Way (ROW);

(iv) whether such person was liable to pay tbst of alteration of the overhead
line and if so, send a noti@athout undue delay, to sh person together with
an estimate of the cost of the expenditikely to be incurred to so alter the
overhead line and require him to deposithim thirty days of the receipt of
the" notice, with the supplier or owner, the
amount of the estimated cost.

(3) thereof shall If such person disputes tlost of alteratioof the overhead line

estimated by die supplier or owner or eviea responsibility to pay such cost, the
dispute may be referred to the Electrical Inspector whose decision be final.
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(4) The Electrical Inspector shall estimate tost of alteration of overhead line on the
following basis, namely:-

(i) the cost of material used on the edten after creditig the depreciated”
cost of the material which shall be available from the existing line;

(i) the wages of labour employedaffecting the alteration;

(iii) supervision charges to tleetent of-fifteen per cerdf the wages mentioned
in sub clause (ii); and chargesumred by the supplier or owner in
complying with the provisions of sechi 67 of the Act, in respect of such
alterations.

(5) Any addition or alteration to the building or structure shall be allowed only after
the deposit of such estimatedstto the supplier or owner.

(6) No work upon such building, structurepdd bank, road and addition or alteration
thereto shall be commenced or continuedl tim¢ Electrical Inspector has certified
that the provisions of regulation 58, &0d 61 should not be contravened either
during or after the afesaid construction:

Provided, that the Electrical Inspector mi@iyye is satisfiedhat the overhead
line has been so guarded as to secua@thtection of persons or property from
injury, certify that the work may be eguted prior to the alteration of the
overhead line or in the case of tesngry addition or alteration, without
alteration of the overhead line.

(7) The supplier or owner shall, on receiptsoch deposit, altehe overhead line in
such a way that it does not contravéime provisions regulation 58, 60 and 61
either during or after such constructioithin two months from the date of such
deposit or within such longer periodthge Electrical Inspector may allow.

64. Transporting and storing of material near overhead lines.-
(1) No rods, pipes or similar materials shalltaken below, or ithe vicinity of, any
bare overhead conductors or lines if thesetravene the provisions of regulations
60 and 61 unless such materials" are trarteg under the direct supervision of a
person designated in this behalf by thenewof such overhead conductors or lines.

No rods, pipes or other similar matesighall be brought within the flash over
distance of bare live conductors or lines.

(2) No material or earth work or Agricultairproduce shall be dumped or stored, no
trees grown below or in the vicinity dbare overhead conductors, or lines to
contravene the provision of regulations 60 and 61.

(3) No flammable material shall be storunder the electric supply line.

(4) No fire shall be allowed above underground cables.

(5) Firing of any material below el&e lines shall be prohibited.
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General clearances. —

(4) For the purpose of. computing the veaticlearance of an overhead line, the
maximum sag of any conductor shall be calculated on the basis of the maximum
sag in still air and the maximum temperr&t as specified undeegulations 57 and
computing any horizontal clearance ofarerhead line the maximum deflection of
any conductor shall be calculated on thsidaf the wind pressure specified under
regulations 57.

(5) No blasting for any purpose shall be dovithin 300 metres from the boundary of
a sub-station or .from the electric supply lines of voltage exceeding 650 V or towef
structure thereof without the written pession of the owner of such sub-station or
electric supply lines or teer structures and in casémining lease hold area,
without the written permissioof the Inspector of Mines.

(6) No cutting of soil within ten meters frothe tower structure of 132 kV and above
voltage level shall be permitted withouettvritten permission of the owner of
tower structure.

(1) No person shall construct brick kiln or othgolluting units neathe installations or
transmission lines of 220 kV anfi@ve within a distance of 500 metres.

Routes proximity to aerodromes. —

Overhead lines shall not be erected im titinity of aerodromes unless the Airport
Authorities have approved in writing the route of the proposed lines as-per relevant
Indian Standards.

Maximum interval between supports. —

All conductors shall be attaetl to supports at intervals not exceeding the safe limits
based on the ultimate tensile strengtlhef conductor and the factor of safety
specified under regulations 57

Provided that in the casd overhead lines carryingpnductors of voltage not
exceeding 650 V when erected in, oveongl or across any street, the interval
shall not, without the coest in writing of the Edctrical Inspector, exceed 65
metres.

Conditions to apply where telecommunication lines and power lines are carried
on same supports.

(1) Every overhead telecommunication line&ed on supports carrying a power line
shall consist of conductors each having@aking strength of not less than 270 kg.

(2) Every telephone used on a telecommuinceline erected on supports carrying a
power line shall be suitably guardedhatst lightning and shall be protected by
cut-outs.

(3) Where a telecommunication line is erecbedsupports carrying power line of
voltage exceeding 650 V, arrangement shall be made to safeguard any person
against injury resulting from contacgdkage or induction between such power and
telecommunication lines.
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69. Lines crossing or approaching each other and lines crossing street and road.-

Where an overhead line crosses or is oxpnity to any telecommunication line,; the

owner of either the overhead line or thee¢éemmunication line, hoever lays his line
later, shall arrange to @vide for protective devices or .guarding arrangement and

shall observe the following provisions, namely:-

(i)

(ii)

(iif)

(iv)

v)

when it is intended to erect a teteénmunication line oan overhead line

which will cross or be in proximity to an overhead line or a telecommunication
line, as the case may be, the person proposing to erect such line shall give on
month's notice of his' intention sodo along with the relevant details of
protection and drawings todtowner of the existing line;

guarding shall be provided where lines of voltage not exceeding 33 kV cross g
road or street;

where an overhead line crosses or is in proximity to another overhead line,
guarding arrangements shall be providedosguard against the possibility of
their coming into contact with each other;

where an overhead line crosses anotiverhead line, clearances shall be as
under:-

(Minimum clearances in metrégtween lines crossing each other)

Sl.[Nominal |11-66 kV |110-132 |220 kV 400 kV 800 kv
No |System kv
Voltage
1. |[Lowand |2.44 3.05 4.58 5.49 7.94
Medium
2. |11-66 kV [2.44 3.05 4.58 5.49 7.94
3. [110-132 |3.05 3.05 4.58 5.49 7.94
kV
4. 220 kV 4.58 4.58 4.58 5.49 7.94
5. 1400 kv 5.49 5.49 5.49 5.49 7.94
6: |800kV |7.94 7.94 7.94 7.94 7:94

Provided that no guarding are required when line of voltage exceeding 33
kV crosses over another line of 250 V and above voltage or a road or a
tram subject to the condition thatiequate clearances are provided
between the lowest conductor of three of voltage exceeding 33 kV and

the top most conductor of the overhead line crossing underneath the line
of voltage exceeding 33 kV and the chaages as stipulated in regulation

58 from the topmost surface of the road maintained,

where an overhead direct current (DC) line crosses another overhead line,
clearances shall be as under:-
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(Minimum clearances in metres between AC and DC lines crossing each other)

SI. No,System 100 kv |200kV |300kV [400kV |500kV |600kV DC
Voltage DC DC DC DC DC
AC/DC

1. Low and 3.05 4,71 5.32 6.04 6.79 7.54
Medium AC

2. 11-66W AC | 3.05 4,71 5.32 6.04 6.79 7.54

3. 110-132 kv | 3.05 471 5.32 6.04 6.79 7.54
AC

4. 220 kV AC 4.58 4.71 5.32 6.04 6.79 7.54

5. 200 kv DC 4.71 4.71 5.32 6.04 6.79 7.54

6. 300 kV AC 5.32 5.32 5.32 6.04 6.79 7.54

7. 400 kV AC 5.49 5.49 5.49 6.04 6.79 7.54

8. 400 kv DC 6.04 6.04 6.04 6.04 6.79 7.54

9. 500 kv DC 6.79 6.79 6.79 6.79 6.79 7.54

10. 600 kV DC 7.54 7.54 7.54 7.54 7.54 7.54

11. 800kVDC 7.94 7.94 7.94 7.94 7.94 7.94

(vi) a person erecting or proposing to erect a line which may cross or be in proximity with

(vii)

an existing line, shall provide arrangements on his own line or require the owner of
the other overhead line to provide guarding arrangements as referred to in clause (iii)
and (iv);

in all cases referred to in this regutattithe expenses of providing the guarding
arrangements or protective devices shall be borne by the person whose line was last
erected,;

(viii) where two lines cross, the crossing shalirtzle as nearly at right angles as the

nature of the case admits and as near the support of the line as practicable, and the
support of the lower line shall not be erected below the

upper line;
(ix) the guarding arrangements shall ordinarilycheied out by the owner of the supports
on which it is made and he shall bep@assible for its efficient maintenance.
70. Guarding. -
(1) Where guarding is required under these redguia the following shall be observed,
namely:-

(i) every guard-wire shall be connected with earth at each point at which its electrical

continuity is broken;

(i) every guard-wire shall have an actual breakimgngth of not less than 635 kg and. if

made of iron or steel, shall be galvanised,;

(iif) every guard-wire or cross-connected eyst of guard-wires shall have sufficient

current-carrying capacity to ensure them rendering dead, without risk of fusing of the
guard-wire or wires, till the contact of any live wire has been removed.
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(2) In the case of a line crossing over a trplidre the guarding shall be subjected to
the following conditions, namely:-.

()

(ii)

(iii)

(iv)

(v)

(vi)

where there is only orteolley-wire, two guardvires shall be erected
as in DIAGRAM-A;

where there are two trolley -wirasd the distance between them does
not exceed 40cms, two guard-wires shall be erected as in DIAGRAM-
B;

where there are two trolley wires and the distance between them
exceeds 40cms but does not exceedrieftes, three guard-wires shall
be erected as in DIAGRAM-C,;

where there are two trolley-wiresd the distance between them
exceeds 1.2 metres, each trolley-wiralshe separately guarded as in
DIAGRAM-D;

the rise of trolley boom shall be so limited that when the trolley leaves
the trolley-wire, it shall notoul the guard-wires; and

where a telegraph-line, is liable fal or be blown down upon an arm,
stay-wire or span-wire and slde-down upon a trolley-wire, guard
hooks shall be provided fwevent such sliding.

DIAGRAM-A

20 Cms 20 Cms

Q
I
S

MIN 60 Cms
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DIAGRAM-B

MIN 60 Cms

MIN 60 Cms

20 Cms 20 Cms
O' Upto , O—,
40 Cms
DIAGRAM-C

MIN 60 Cms

20 Cms

4_0‘7

O

Over
40 Cms

MIN 60 Cms

20 Cms

— (O

And upto 120 Cms
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DIAGRAM-D

20Cms 20Cms 20Cms 20Cms

O——r—0 O——r—0

60 Cms 60 Cms

0
e

Over 120 Cms

71. Service lines from overhead lines. —

No service-line of tapping shall be takafifian overhead line except at a point of
support:

Provided that the number of tapping per comdushall not be more than four in
case of connections atltage not exceeding 650 V.

72. Earthing.-

(1) All metal supports and all reinforced api-stressed cement concrete supports of
overhead lines and metallic fittings attadhithereto, shall be either permanently
and efficiently earthed by providing a ¢ommuous earth wire and securely fastening
to each pole and connecting with earth wadily at three points in every km. with
the spacing between the points beingeely equidistant as possible or each
support and the metallic fittg attached thereto shak efficiently earthed.

(2) Metallic bearer wire used for supporting -insulated wire of overhead service lines
of voltage not exceeding 650 V shall éiiciently earthed or insulated.

(3) Each stay-wire shall be silarly earthed unless insulatbas been placed in it at a
height not less than 3.0 metres from the ground.
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73. Safety and protective devices.-

(1) Every overhead line Which is not being suspended from a dead bearer wire, not being
covered with insulating materiahd not being a trolley-wire, is erected over any part of a
street or other public place or in any factorymine or on any consumer's premises shall
be protected with earth gaurding for rendering the line electrically harmless in case it
breaks

(2) An Electrical Inspector may, by notice initimg, require the owner of any such overhead
line, wherever it may be erected, to proteat the manner specified in sub-regulation (1).

(3) The owner of every overhead line of \age exceeding 650 V shall make adequate
arrangements as per relevant Indian Stedsd#p prevent undesignated persons from
ascending any of the supports of such ogadhlines which can be easily climbed upon
without the help of a ladder or special appliances.

Explanation,- For the purpose of this regulation, rails, reinforced cement concrete poles
and pre-stressed cement concrete poldsowitsteps, tubular poles, wooden supports
without steps, I-sections and channels' daklleemed as supports which cannot be easily
climbed upon.

74. Protection against lightning.-

(1) The owner of every overhead line, sub-statiogenerating station which is exposed to
lightning shall adopt efficient means for diverting to earth any electrical surges due to
lightning which may result into injuries.

(2) The earthing lead for any lightning arrestor shall not pass through any iron or steel pipe,
but shall be taken as directly as possible from the lightning arrestor "without touching any
metal part to a separate-vertical ground ebeld or junction of the earth mat already
provided for the sub-station of voltage exdegd50 V subject to the avoidance of bends
wherever practicable.

75. Unused overhead lines. —
Where an overhead line ceases taded as an electric supply line:

(i) the owner shall maintain it in a safeechanical condition in accordance with
regulation 57 or remove it.

(i) the Electrical Inspector shall, by a notice in writing served on the owner, require him
to maintain it in a safe mechanical condition or to remove it within thirty days of the
receipt of the notice.

76. Laying of cables. -

(1) No underground power cable of voltage excegd3 kV shall be laid without a minimum
underground depth of 1.2 meters.

(2) No underground telecommunication cablellsha laid without a minimum separation
distance of 0.6 meters to the underground power cable of voltage exceeding 33 kV.
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77. Protection against electromagnetic interference. —

The owner of every overhead power line oftagk level 11 kV or higher shall submit
proposal for obtaining Power Telecommunica Co-ordination Committee clearance

to ensure safety of the i®nnel and telecom equipment.
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78. Application of chapter.-

79.

80.

81.

(1) The regulations in this chapter shall apphly where electricity is used for the
purposes of traction:

Provided that nothing in thishapter shall apply to electricity used for the
public carriage of passengers, anin@lgoods on, or for- the lighting or
ventilation of the rolling stock ofrgy railway or tramway subject to the
provisions of the Railways Act, 1989 (24 of 1989).

(2) In this chapter the conductor used ti@smitting electricity to a vehicle is
referred to as the "line" andelother conductor as the "return”.

(3) The owner of the line, return, rails oolley wire, as the case may be, shall be
responsible for the observance of regolasi 79 to 92. Before an application is
made by the owner of anstallation of voltage exceedj 650 V to the Electrical
Inspector for permission to commence or recommence supply after such
installation has been disconnected for six months

(4) and above, the supplier shall ensure thatdhectric supply lines or apparatus at
voltage exceeding 650 V belongingHion are placed in position, properly
connected and duly completed.

(5) The supply of electricity shall not m®mmenced by the supplier unless and until
the Electrical Inspector is satisfied thia¢ provisions of mgulations 44 to 50 and
regulation 79 to 92 have been compliethvand the approval in writing of the
Electrical Inspector hdseen obtained by him.

Voltage of supply to vehicle. —
No person shall supply electricity to ainglley wire or other conductor at voltage

exceeding 650 V used in direct electricatianechanical connection with any vehicle,
except with the written approval of the GahiGovernment or the State Government,

as the case may be, and subject to such conditions as the State Government may thi

reasonable to impose.
Insulation of lines. —

Every line shall be insuladethroughout and a line may consist of either bare
conductors supported on structurestigh insulators or insulated cable.

Insulation of returns.-

(1) Where any rails on which cars run, or aoynductors laid between or within 0.9

metre of such rails, form any part of &, such part may be un-insulated and all

other returns or parts of a return, shmlinsulated, unless they are of such
conductivity as to securedltonditions required by subg@ations (2) and (3) of
regulation 82.
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(2) Where any part of a return is un-insutjté shall be connected with the negative
or neutral of the system.

Proximity to metallic pipes.-

(1) Where an un-insulated return is in prokyrto any metallic pipe, structure or
substance not belonging to the owner of the return, the owner of un-insulated
return shall, if so required by the owrtdrsuch pipe, structure or substance,
connect his return therewith at his own expense.

(2) Where the return is partly or entiraip-insulated, the owner shall, in the
construction and maintenance of his system, adopt such means for reducing the
difference produced by the current betweenghtential of the un-insulated. return
at any one point and the potential of theinsulated return at any other point as to
ensure that the differencé potential between the unsulated return and any
metallic pipe, structure or substance in the vicinity shall not exceed four volts
where the return is relatively positive,mme and one-third volts where the return
IS relatively negative.

(3) The owner of any such pipe, structure' or substance in respect of it require the
owner of the un-insulatedtrgn at reasonable timendiintervals to ascertain by
test in his presence or in the preseoickis representative, whether the condition
specified in sub-regulation (2) is fulftl, and, if such condition is found to be
fulfilled, all reasonable expenses of, and incidental to, carrying out of the test shal
be borne by the owner of the pipe, structure or substance.

(4) The potential of un-insulated return wiéspect to earth any point shall not
exceed fifty volt under normal conditions.

(5) The petroleum sidings installation eastmall be connected to the un-insulated
return to make it equi-potential and pipes in the vicinity othe track should be
properly earthed.

Difference of potential on return.-

Where the return is partly or entirely insulated, the owner shall keep a continuous
record of the difference of potential, cwgithe working of his system, between every
junction of an insulated return with an imsulated return and the point on the route
most distant from that jution, and the difference, of pattial shall not, under normal
running conditions; exceed a mean value of seven volts between the highest
momentary peak and the averdgethe hour of maximum load.

Leakage on conduit system.-
Where both the line and the reture ataced within a conduit, the following

conditions shall be fulfilled in the camaction and maintemece of the system,
namely:-
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() where the rails are used torfioany parof the return, they shall be electrically
connected at distances not exceeding 30 metres apart with the conduit by
means of copper strips having a crosstieeal area of deast 0.40 sq. cm. or
by other means of equal conductivity andandthe return is wholly insulated
and contained within the conitithe latter shall beannected with earth at the
generating station or sub-statiomabigh an instrument suitable for the
indication of any contactor-pi#al contact of either the line or the return with
the conduit; and

(i) the leakage-current shall be ascertdidaily, before or after the hours of
running when the line is fully chargetd if at any time it is found to, exceed
0.6 ampere per km of single tramway traitknsmission and use of electricity
shall be suspended unless the leakag&ogped within twenty four hours.

Leakage on system other than conduit system. —

Where both the line and the return are nated within a conduit, the leakage current
shall be ascertained daily before or mftee hours of running, when the line is fully
charged and if at any time it is foundexceed 0.3 ampere per km. of single tramway
track, the transmission and use of electricity shall be suspended unless the leakage i
stopped within twenty four hours.

Passengers not to have access to electric circuit.-

Precautions to the satisfaction of an Electrical Inspectdr Isé taken by the owner of
every vehicle to prevent, -

(i) the access of passengers to any portigh@tlectric circuit where there is
danger from electric shock;

(i) any metal, hand-rail or other metalfiubstance liable to be handled by
passengers, becoming charged.

Isolation of sections. -

Every trolley wire shall be constructedsactions not exceeding 1.6 km. in length, and
means shall be provided for isolating each section.

Minimum size and strength of trolley wire. —

No trolley-wire shall be of less cross-8enal area than 0.5 sg. cm. of shall have an
actual breaking load of less than 2000 kg.

Height of trolley wire and length of span. —

A trolley wire or a traction feeder on thersasupports as a trolley wire shall, at no
place be, at a height from the surfacéhef street of less than 5.2 metres except,
where it passes under a bridge or other fstedcture, or throughbr along a tunnel or
mineshaft or the like in which case it dH# suspended to the satisfaction of an
Electrical Inspector.
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90. Earthing of guard wires.-
Every guard wire shall- be connected wetrth at each point at which its electrical
continuity is broken and shaillso be connected with thelsaat intervals of not more
than five spans.

91. Proximity to magnetic observatories and laboratories.-
Traction works shall not be carried out ir thicinity of geomgnetic; observatories
and laboratories without th@ecurrence of the Central Gomenent or of any officer
authorised by it in this behalf.

92. Records.-

(1) The owner shall keep the following records, namely: -
(i) daily records showing -
(&) the maximum working current from the source of supply;
(b) the maximum working voltage at the source of supply;

(c) the difference of potential, asquired under regulation 83; and
(d) the leakage current, if-any, esquired under regulation 84 and 85.

(i) occasional records showing -
(a) every test made under sub-reguat(2) and (3) of regulation 82
(b) every stoppage of leakage, togathvith the time occupied; and

(c) particulars of any abnormal occurreraféecting the elecitcal working of
the system.

(2) The records so kept under sub-regolafil) shall be open to examination by
Electrical Inspector.
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93. Application of chapter.-

The regulation in this chapter shall applylyowhere electricity is used in mines as
defined in the Mines Act, 1952 (35 of 1952) and oil fields.

94. Responsibility for observance. —

(1) It shall be the duty of every person in chargeraf eesponsible to the mine
including the owner, agent, manager amgjiBeer of mine and oil field to comply
with and enforce the regulations in this chapter and it shall be the duty of all
persons employed to conduct their workaccordance with these regulations.

(2) In every mine or oil-field while -elegtity is being used such number of
designated supervisors and élietans shall be on 'duty as the owner may decide.

Explanation - For the pposes of this regulatiothe word "Engineer" shall

(i) inthe case of a coal mine, have the same meaning as assigned to it
in the Coal Mines Regulations, 1957,

(i) in the case of a metalliferous mine, have the same meaning as
assigned to it in the Metallifeus Mines Regulations, 1961; and

(iii) in the case of an oil mine, mean thmstallation Manager' under the Oil Mines
Regulations, 1984.

95. Notices. —

(1) On or before the first day of February in every year, in respect of every mine or
oil-field, returns giving the size and typéapparatus, together with such
particulars in regard to circumstanadsts use which may be required by the
Inspector, shall be sent to the inspector of mines by the persons specified in
regulation 94 in the form set out in Schedule-XI or Schedule-XIl whichever is
applicable.

(2) The persons specified in regulation 94, shlb give to the inspector of mines not
less than seven days notice in writingloé intention to bring into use any new
installation in a mine or oil-field givig details of apparasunstalled and its
location:

Provided that in case of any additions or alterations to an existing
installation of voltage not exceedi§0 V, immediate notice in writing

shall be sent to the inspector of mines before such additions or alterations
are brought into use.

Provided further that this regulatishall not apply to telecommunication
or signaling apparatus.
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96. Plans.-

(1) A correct plan,, on the same scale as the lpdgot at the mine in fulfilment of the
requirements of the Mines Act 1952 (35 of 195hall be available in the office at
the mine showing the position of all fixegpparatus and conductors therein, other
than lights, telecommunicati or signalling apparatus, or cables for the same

(2) A similar plan on the scale not less ttZ&ncm. to a km. (1:4000) shall be kept by
the manager or owner of one or more wells in any oil-field,

(3) A similar plan on such scale as the CahGovernment may direct, showing the
position of all electric supplines, shall be kept in &office of any licensee or
other person transmitting or distributing electricity in a mine or oil-field,

(4) The plans specified under this regulation shall be examined and corrected as ofte
as necessary to keep them up-to-datethedlates of such examinations shall be
entered thereon by the manager or owngh@fmine or wells and such plans shall
be available to the Inspector,inspector of mines, at any time.

97. Lighting, overhead lines, communication and fire precautions.-

(1) In a mine illuminated by electricity, one orore flame safety lamps, or other lights
approved by the inspector of mines, shallmaintained in a state of continuous
illumination in all places where failure of the electric light at any time shall be
prejudicial to safety.

(2) Efficient means of communication shall peovided in every mine between the
point where the switchgeander sub-regulation (1)galation 105 is erected, the
shaft bottom and other distritiag centres in the mines.

(3) Fire extinguishing appliances of adequate capacity and of an approved type shall
be installed and properly maintained iregwplace in a mine containing apparatus,
other than cables, telecommaation and signaling apparatus.

(4) In case of mines, minimum clearand®mae ground of the lowest conductor of
over head lines or over head cables whilemapers or tracklessehicles are being
operated shall not be less than twelveaersin height from the ground across the
road where dumpers or trackless vehicles cross.

98. Isolation and fixing of transformer and switchgear.-

(1) Transformers and switchgear shall be placeal separate room, compartment or
box where necessary to prevent danger of mechanical damage.

(2) Unless the apparatus is so constructed, protected and worked as to obviate the rig
of fire, no inflammable material shall lised in the consiction of any room,
compartment or box containing apparatus, or in the construction of any of the
fittings therein and each such room, camiment or box shall be substantially
constructed and shall be kept dry and illnated and efficient ventilation shall be
provided for all apparatus installed therein.
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(3) All apparatus that has to be workedattended to and all handles intended to be
operated shall belgced at a spacious wanky place which is accessible, clear of
obstruction and free from danger,fao as circumstances permit.

99. Method of earthing. -

Where earthing is necessary in a mirghdll be carried out by connection to an
earthing system at the surface of the na@nd in a manner approved by the inspector
of mines.

100.Protective equipment.-
(1) In the interest of safety, appropriatgugoment shall be suitably placed in the

mines for automatically disconnecting supfm any part of the system, where a
fault, including an earth fault, occurs and fault current shall not be more than 750
milliampere in installations of voltage exceeding 250 V and up to 100 V for below
ground mines and oil fields and 50 amperanstallations of voltage exceeding
1100 V and up to 11 kV in open cast mia@sl the magnitude of the earth fault
current shall be limited to these specified values by employing suitably designed,
restricted neutral sgem of power supply.

(2) The operation of the switchgear and tekys shall be recorded daily at the
generating station, sub-station or switdtish in a registekept for the purpose.

(3) The effectiveness of the switchgear andgtaective system shall always be kept
and maintained in working order, shiaét checked once every three months and
the result thereof shall be recorded separate register kept for the purpose.

101.Earthing metals: -

(1) All metallic sheaths, coverings, handles, joint boxes, switchgear frames,
instrument covers, switch and fusevers of boxes, all lamp holders, unless
efficiently protected by an insulated coverimade of fire resisting material, and
the frames and bedplates of generators, transformers and motors, including
portable motors, shall be earthed .by axtion to an earthing system in the
manner specified in regulation 99.

(2) Where cables are provided with a metatiowering constructed and installed in
accordance with clause (d) of regulati®6, such metallic covering may be used
as a means of connection to the earthing system.

(3) All conductors, of an earthing system klhave conductivity, aall parts and all
joints, at least equal to fifty per cent o&thof the largest conductor used solely to
supply the apparatus, a partvafiich desired to be earthed:

Provided that no conductor of an #samg system shall have a cross-
sectional area, less than 0.15 sq. ertept in the case of the earth
conductor of a flexible cable usedth portable apparatus where the
voltage does not exceed 125 Voltsddhe cross-sectional area and
conductance of the earth core is ngsléhan that of #hlargest of the live
conductors in the cable.
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(4) All joints in earth conductorand all joints in thenetalic covering of cables shall
be properly soldered orlogrwise efficiently made.

(5) No switch, fuse or circuit-breaker $hiae inserted irany earth conductor.
(6) This regulation shall notagply, except in the case of pable apparatus, to any

system in a mine in which the voltage does not exceed 30 V.

102.Voltage limits. —

Electricity shall not be transmitted into a mine at a voltage exceeding 11000 Volts
and shall not be used therein at a@agé exceeding 6600 Volts: Provided that-

() where hand-held portable apparatigsed, the voltage shall not
exceed 125 V;

(i) where electric lighting is used,-

(a) in underground mines, the lighting system shall have a mid or
neutral point connected with ¢éaand the voltage shall not
exceed 125 V between phases;

(b) on the surface of a mine or in,aopen cast mine, the voltage may
be raised to 250 V, if the neut@l the mid point of the system is

connected with earth and the tagje between the phases does not
exceed 250 V;

(iif) where portable hand-lamps are ugsednderground working of mine,
the voltage shall not exceed 30 V;

(iv) where any circuit is used for the remote control or electric inter-
locking of apparatus, the cintcwoltage shall not exceed 30 V:

Provided further that in fixed @hts, the said voltage may be
permitted up to 650 V, if the bolted type plug is used

103.Transformers.-
Where electricity is transformed, suitableoysion shall be madéo guard against
danger by reason of the lower voltage apparatus becoming accidentally charged abg
its normal voltage by leakage from or contact with the -higher voltage apparatus.

104.Switchgear and terminals.-

Switchgear and all terminals, cable-ends]egqtints and connections to apparatus
shall be totally enclosed and shall lemstructed, installed and maintained as to
comply with the following requirements, namely:-

(i) all parts shall be of mechanical strength sufficterresist rough usage;
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(i) all conductors and contact areas shalbbadequate current-carrying capacity
and all joints in conductors shall beoperly soldered or otherwise efficiently
made;

(i) the lodgement of any matter likely tawnish the insulation or affect the
working of any switchgear shall be prevented;

(iv) all live parts shall be so protected or enclosed as to prevent persons
accidentally coming into contact witheim and to prevent danger from arcs,
short-circuits, fire, water, gas or oil;

(v) where there may be risk of igniting gasal-dust, oil or other inflammable
material, all parts shall be, so prdemtas to prevent open sparking; and

(vi) every switch or circuit-breaker shall be constructed as to be capable of
opening the circuit it controls and dieg with any short-circuit without
danger.

105.Disconnection of supply. —

(1) Properly constructed switchgear for discoetimg the supply of electricity to a
mine or oil-field shall bgrovided at a point approvéxy the inspector of mines.

(2) At any time, when any cable or overhdm@ supplying electricity to the mine
from the aforesaid switchgear is liveeperson designated to operate the said
switchgears shall be availabiéthin easy reach thereof;

Provided that in the case of gassy coal seam of second degree and third
degree gassiness, the main mechameatilator operated by electricity
shall be interlocked with the switchgr so as to automatically disconnect
the power supply in the event of stoppage of ma&chanical ventilator.

(3) When necessary in the interest of safany apparatus suitably placed, shall be
provided for disconnecting the supply from every part of a system.

(4) If the inspector of mines in the interest of safety considered it necessary, he may
direct that the apparatus sded in sub-regulation (3) siti be so arranged as to
disconnect automatically, from the supplgyaection of the system subjected to a
fault.

(5) Every motor shall be controlled by switclagevhich shall be so arranged as to
disconnect the supply from the motor armhirall apparatusonnected thereto and
such switchgear shall be so placedaale easily operated by the person
designated to operate the motor.

(6) Whenever required by the inspectomnaihes the motor shidbe controlled by

switchgear to disconnect automatically supply in the event of conditions of
over-current, over-voltage and single phasing.
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(7) Auxiliary fan shall ke interlocked with the switchgear controlling power supply to
the in bye face equipment of below growwl mine for automatic disconnection
of power supply in the event tfe stoppage of the auxiliary fan.

106.Cables. —

All cables, other than flexible cables foortable or transportde apparatus, shall
fulfill the following requirements, namely:-

() all such cables, other than the outenductor of a concentric cable,
shall be covered with insulating material and shall be efficiently
protected from mechanical damaged supported at sufficiently

frequent intervals and in such a manas to prevent damage to such
cables;

(ii) (a) except as provided in clau§e) no cables other than concentric
cables or single core or two core or multi core cables protected by a
metallic covering and which contain all the conductors of a circuit shall
be used where the voltage exceeds 125 V or when an Inspector conside
that there is risk of igniting ga® coal dust or other inflammable
material, and so directs;

(b) the sheath of metal-sheathed ealdnd the metallic armouring of
armoured cables shall be of a #ness not less thahat recommended

from time to time in he relevantastdard of the Bureau of Indian
Standards;

(iif) where a voltage exceeding 250 V but not exceeding 650 V direct
current system is used, two single core cables may be used for any
circuit provided that their metallicoverings are bonded together by
earth conductors so placed thiae distance between any two

consecutive bonds is not greatearitthirty metres measured along
either cable;

(iv) The metallic covering of every cable shall be -
(a) electrically and mechanically continuous throughout;

(b) earthed, if it is required by sub-regulation (3) of ragjoh 101 to be
earthed by a connection to tearthing system of conductivity
specified therein;

(c) efficiently protected against corrosion where necessary;

(d) of a conductivity at all parts and at all joints at least equal to fifty

per cent of the conductivity of thargest conductor enclosed by the
said metallic covering; and
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(e) where thee may be risk of igniting gas, coal-dust, or other
inflammable material, so constted as to prevent, as far as
practicable, the occurrence of opgrarking as the result of any
fault or leakage from live conductors.

(v) cables and conductors where castad to motors, transformers,
switchgear and  other appamgtahall be installed so that,-

(a) they are mechanically protected $gcurely attaching the metallic
covering to the apparatus; and

(b) the insulating material at each cabl@ is efficiently sealed so as to
prevent the diminution afs insulating properties;

(vi) where necessary to prevent abrasion or to secure gas-tightness,

properly
constructed glands or blies shall be provided;

(vii)  un armoured cables or conductors shall be can/ejther in
metallic pipes
or metal casings or suspended from efficient insulators by means of
non-conducting materials which wiibt cut the covering and which
will prevent contact with any timbering or metal work and if separate
insulated conductors are used, theglishe installecht least 3.75 cm.
apart and shall not deought together except amps, switches and
fittings.

107.Flexible cables.-

(1) Flexible cables for portable of transportable apparatus shall be two core or multi
core, unless required for electric weldj and shall be cove4 with insulating
material which shall be efficientiyrotected from mechanical injury.

(2) If flexible metallic covering is used e#has the outer condwuctof a concentric
cable or as a means of protection fromchmanical injury, it shall not be used by
itself to form an earth conductor for such apparatus, but it may be used for that
purpose in conjunction with an earthing core.

(3) Every flexible cable intended for use wybrtable or transportde apparatus shall
be connected to the system and to such apparatus by properly constructed
connectors:

Provided that for machines of voltage exceeding 650 V but not exceeding 33
kV a bolted type connector shall be used the trailing cable shall be suitably
anchored at the machine end..

Provided further that, where there are space limitations multiple onboard
motors and equipment for transportableortable machines-, direct entry
flexible cable with elastomeric seadimings, compression gland, packing gland
or sealing box which does not alter the flame proof property may be permitted

69




70

axial height of twenty, millimeter focircular cables of diameter not greater
than twenty millimeter and twenty five millimeter for circular cables of
diameter greater than twenty millimeter.

(4) At every point where flexible cables are joined to main cables, a circuit breaker

shall be provided which is capable ot@uatically disconnecting the supply from
such flexible cables. Every flexible cala#ached to a poiée or transportable
machine shall be examined periodicdilythe person designated to operate the
machine, and if such cable is used ugdeund, it shall be examined at least once
in each shift by

(5) such person and if such cable is found to be damaged or defective, it shall

forthwith be replaced bg cable in good condition.

(6) If the voltage of the circuit exceeds 250al,flexible cables attached to any

transportable apparatus shall be providét flexible metallic screening or pliable
armouring and cables of portable apparatadl te provided wittlexible metallic
screening on all the paw and pilot cores.

Provided that the provision of this regudet shall not apply to flexible cables
attached to any transportable or portadgparatus used in open cast mines or
below ground mines where reeling and unreeling of such cables is necessary
per design features of the equipment.

(7) All flexible metallic screening or armang specified in sub-regulation (6) shall

fulfill the requirement specified iolause (iv) of regulation 106.

Provided that in the case séparately screened flble cables the conductance
of each such screen shall not be less thamty five per cent of that of the
power conductor and the combined conductaof all such screens shall in no
case be less than that of 0.15 sg. cm. copper conductors.

(8) Flexible cable exceeding hundred metreeigth shall not be used with any

portable or transportable apparatus:

Provided that such flexible cable whesed with coal cutting machines or
cutter or loader or armoured facengeyor for long wall operation, or with
shuttle cars or load haul dumpercoitter loader or all alike equipment for
development and de-pillaring opematishall not exceed two hundred fifty
metres in length:

Provided further that the @fesaid cable in case of an open cast mine when
used with electrically operated heasgrth moving machinery shall not exceed
three hundred metres in length andbdacked wheel excavator at 11 kV shall
not exceed one thousand metres in length.

(9) Flexible cable, when installed in amei, shall be efficiently supported and

protected from mechanical injury.

(10) Flexible cables shall not be used wéipparatus other than portable or

transportable apparatus. —
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(11) Where flexible cales are used they shak detached or otherwise isolated from
the source of supply when not in use, and arrangements shall be made to preve
the energising of such cables by undesignated persons.

108.Portable and transportable machines. -

The person designated to operateelectrically driven @-cutter, or other portable
or transportable machine, shall not leave the machine while it is in operation and sha
before leaving the area in which such maehs operating, ensure that the supply is
disconnected from the flexible cable whisupplies electricity to the machine and

when any such machine is in operation, steps shall be taken to ensure that the flexibl
cable is not dragged along by the machine:

Provided that all portable and trangate machines used in underground
mines shall operate on remote controhfrthe concerned switchgear with pilot
core protection.

109.Sundry precautions. —

(1) All apparatus shall be maintained reasopdide from dust, dirt and moisture, and
shall be kept clear of obstruction.

(2) All apparatus other than portable and s@ortable apparatus shall be housed in a
room, compartment or box so constructedoggsrotect the contents from damage
occasioned by failing material or passing traffic.

(3) Inflammable or explosive material shalltrie stored in any room, compartment or
box containing apparatus, or in the vicinity of any apparatus,

(4) In case of a fault in any circuit, the paftected shall be made dead without delay
and shall remain so until the fault has been remedied.

(5) While lamps are being changec tbupply shall be disconnected.

(6) No lamp holder shall have metallic connection with the guard or other metal work
of a portable hand lamp.

(7) The following notices in Hindi and localdguage of the district, so designed and
protected as to be easilyglble at all times, shall be exhibited at the following
places, namely;-

(i) where electrical apparatus is in uaeotice forbidding undesignated persons
to operate or otherwise imtere with such apparatus;

(ii) in the interior or at th surface of the mine where a telephone or other means
of communication is provided, a noticevigig full instructions to person, at
the surface of the mine, designatedffea the disconneatin of the supply of
electricity to the mine.

(8) All apparatus, including portable and transportable apparatus, shall be operated
only by those persons who are designated for the purpose.
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(9) Where a plug-and-socket-coupling other tbébolted type is used with flexible
cables, an electricalter-lock or oher approved device shall be provided to
prevent the opening of the coumiwhile the conductors are live.

110.Precautions where gas exists. —
(1) In any part of a coal-seam of the first degree gassiness -

(i) all cables shall be constted, installed, protected, operated and maintained in
such a manner as to prevent risk of open sparking;

(i) all signaling, telecommunication, remotentrol and insulation tester circuits
shall be so constructed, installed, pratd¢cioperated and maintained as to be
intrinsically safe;

(iii) all apparatus including portable andrisportable apparatincluding lighting
fittings used at any place which liesbge of the last ventilation connection
shall be flame-proof:

Provided that electrically operater battery operated portable or
transportable apparatus such as shuftr, men or material transporting
equipment of increased safety type "e" shall be permitted at any place with
suitable monitoring devices for detection of gases, if any;

(iv) all electric lamps at any place whild in-bye of the last ventilation
connection and return airways shallibélame proof enclosure and at other
places these shall be in increased safety enclosure type ‘e’

(2) At any place which lies in any part of a coal-seam of second and third degree
gassiness-

(i) all signaling, telecommunication, remotentrol and insulation tester circuits
shall be so constructed, installed, pra¢dcioperated and maintained as to be
intrinsically safe;

(i) all cables shall be constited, installed, protected, operated and maintained in
such a manner as to prevent risk of open sparking;

(iii) all apparatus, including portable andrtsportable apparatus used at any place
within ninety metres of any workinfgce or goaf in case of a second degree
gassy mine and within two hundred seventy metres of any working face or
goaf in case of third degree gassy minataany place which lies in-bye of the
last ventilation connection or in angturn airways shall be flame proof;

(iv) all electric lamps shall be enclosed in flame-proof enclosures.

(3) In any oil mine or oil-field, at any place within the zone-2 hazardous areas-
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(i) all signaling and telecommunicationmete control and insulation tester
circuits shall be so constructed, inktd| operated, protected and maintained
as to be intrinsically safe;

(i) all cables shall be so constructed, afistd, operated and maintained as to
prevent risk of open sparking;

(i) all apparatus including portable andrisportable apparatus shall have the
following types of enclosures conformitgthe relevant Indian Standards,
namely:-

(a) flame-proof enclosure type 'd' or

(b)  pressurized enclosure type 'p' or

(c) sand filled apparatus type 'q' or

(d) increased safety enclosure type 'e', 'n' and ‘o'

(iv) all electric lamps shall be enclosednereased safety enclosure type 'e’

(4) In any oil mine or oil-field, at any place within the zone-1 hazardous areas-

() all signaling and telecommunicationymete control and insulation tester
circuits shall be so constructed, inktd| operated, protected and maintained
as to be intrinsically safe;

(i) all cables shall be so constructed, afist, operated and maintained as to
prevent risk of open sparking;

(ii) all apparatus including portable andrisportable apparatus shall have the
following types of enclosures conformitgthe relevant Indian Standards,
namely: -

(@) flame-proof enclosure type 'd or
(b)  pressurized enclosure type 'p' or
(c) sand filled apparatus type ‘q'

(iv) all electric lamps shall be enclosed in flame-proof enclosures.

(5) In any oil mine at any place within zonéi@zardous area noeetrical equipment
shall be used and where it is not practicainiginsically safe apparatus are only to
be used with the priapproval of the Inspector.

(6) In any coal-seam of degree second argtekethird gassiness the hazardous area
of oil-mine the supply shall be discontinued;

(i) immediately, if open sparking occurs;

(if) during the period required for examirm@atior adjustment of the apparatus,
which shall necessitate the exposingny part liable to open sparking;
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(7)

(8)

(9)

(10) The provisions of this regulation shallpdyto any metalliferrous mine which
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(i) the supply ball not be reconnected tilrthe apparatus has been examined by
the electrical supervisor or one of Wisly appointed assistants and until the
defect, if any, has been remedied or the necessary adjustment made; and

(iv) a flame safety lamp shall be provided and maintained in a state of continuous
illumination near an apparatus, including portable or transportable apparatus,
which remains energised and where the appearance of the flame of such safe
lamps indicates the presence of inflamreaims, - the supply to all apparatus
in the vicinity shall be immediateljisconnected and the incident reported
forthwith to an official of the minand such apparatus shall be interlocked
with the controlling switch in suckh manner as to disconnect power supply
automatically in the event of percentage of inflammable gas exceeding one
and one quarter in thagrticular district:

Provided that where apparatus for autbendetection of the percentage of
inflammable gas or vapour are empdyin. addition to the flame safety
lamps, such apparatus shall be appd by the inspector of mines and
maintained in perfect order.

In any part of a coal-seam of any degoégassiness or in grhazardous area of

an oil-mine, if the presence of inflanable gas in the general body of air is

found at any time to exceed one and one quarter per cent, the supply of energy
shall be immediately disconnected frohcables and apparatus in the area and
the supply shall not be reconnected@ml as the percentage of inflammable gas
remains in excess of one and one quarter per cent.

In an oil mine where conceation of inflammable gasxceeds twenty percent of
its lowest explosive limit, the supply efectricity shall be cut-off immediately
from all cables and apparatus lying wittimrty metres of the installation and all
sources of ignitiorshall also be removed frothe said area and normal work
shall not be resumed unless the area is made gas-free:

Provided that such disconnection kinat apply to intrinsically safe
environmental monitoring scientific instruments

Any such disconnection or reconnectiortleé supply shall be noted in the log
sheet which shall be maintained in thenficset out in Schedule-Xlll and shall be
reported to the inspector of mines,

may be notified by the inspector of miriesflammable gas occurs or if the
inspector of mines is of the opinion thalammable gas is likely to occur in
such mine.

Explanation - For the ppose of this regulation;
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(1) the expressiorcbal-seanof first degree gassiness', 'coal-seam of second
degree gassinessl, 'coal-seam ofltdegree gassiness' and flameproof
apparatus' shall have the meaningseespely assigned to them in the Coal
Mines Regulations, 1957.

(2) The following areas in an oil-mine oil-field shall be known as hazardous
areas, namely:-
(i) an area of not less than ninetytras around an oil-well where a blow-
out has occurred or is likely to occur, as may be designated by the
Engineer-in charge or the senior shofficial present at the site;

(i) an area within ninety metres of aitrwell which is being tested by open
flow;

(i) an area within fifteen metres of:

(a)a producing well-head or any powitopen discharge of the crude
there, from or other point where &sion of hazardous atmosphere is
normally likely to arise; or

(b)any wildcat or exploration well-hedxking drilled in an area where
abnormal pressure conditions are known to exist; or

(c)any exploration or interspaced wakad being drilled in the area
where abnormal pressure conditions are known to exist;

(iv) any area within four and one half meters of:

(a)any producing well-head where a closed system of production is
employed such as to prevent the emission or accumulation in the ares
in normal circumstances of a hazardous atmosphere; or

(b)exploration or interspaced well-head being drilled in an area where
the pressure conditions are norraatl where the system of drilling
employed includes adequate measuor the prevention in normal
circumstances of emission or accumulation within the area of a
hazardous atmosphere; or

(c)an oil-well which is being tested other than by open flow.

(3) "hazardous atmosphere" means an atmosphere containing any inflammable gase
or vapours in a concentration capable of ignition.

(4) "Zone 0 hazardous area" means "an area in which hazardous atmosphere is
continuously present.”

(5) "Zone 1 hazardous area" means "an areehich hazardous atmosphere is likely
to occur under normal operating conditions".
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(6) "Zone 2 hazardous area'sans "an area which hazardous atmosphere is likely
to occur under abnormal operating conditions".

111.Shot-firing. —

(1) When shot-firing is in progress adequptecautions shall be taken to protect
apparatus and conductors, other thanghased for shot-firing, from injury.

(2) Current from lighting or power circuithall not be used for firing shots.
(3) The provisions of regulation 107 shatipy in regard to the covering and

protection of shot-firing cabse and adequate precauticaimsll be taken to prevent
such cable touching otheables and apparatus.

112.Signalling. —

Where electrical signalling is used,-

(i) adequate precautions shall be tate@prevent signal and telephone wires
coming into contact with ber cables and apparatus;

(i) the voltage used in any oneatiit shall not exceed 30 V;
(iif) contact-makers shall be so construasdo prevent the accidental closing of

the circuit; and
(iv) bare conductors, where used shallristalled in suitable insulators.

113.Haulage. -
Haulage by electric locomotives on the head trolley-wire system, at voltage
not exceeding 650 V and haulage by storage battery locomotives may be used wi
the prior consent in writing of the &dtrical Inspector, and subject to such
conditions as he may impose in the interests of safety.

114.Earthing of neutral points. —

Where the voltage of an alternating curreygtem exceeds 30 Volts, the neutral or
mid-point shall be earthed by connecttoran earthing system in the manner
specified in regulation 99.

Provided that when the system cemed is required for blasting, and
signalling purposes, the provisionstbis regulation shall not apply.

Provided further that in case mhearthed neutral system adequate
protection shall be provided withe approval of the Inspector
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115.Supervision. —

(1) (i) One or more electrical supervis@s directed by the Inspector shall be
appointed in writing by the owner, agentranager of a mine or by the agent or
the owner, of one or more wells in aihfield to supervise the installation.

(i) The electrical supervisor so appted shall be the person holding a valid
Electrical Supervisor's Certificate Gbmpetency, covering mining installation
issued under sub-regulation (1) of regulation 29.

(iif) One or more electricians as diredtby the Inspector shall be appointed in
writing by the owner, agent or manager ehiae or by the agent or the owner, of
one or more wells in an oil field for coignce with the duties specified in this
regulation.

(iv) The Electrician shalbe a person holding licensader sub-regulation (1) of
regulation 29.

(v) For small open cast mines and belowugrd mines receiving supply at voltage
not more than 650 V and not having portadniéransportable apparatus, electrical
supervisor and electrician shall bepapmted for more than one mine by the
Inspector.

(2) Every person appointed to operate, sugernexamine or adjust any apparatus
shall be competent to undertake the wahich he is required to carry out as
directed by the Engineer.

(3) The electrical supervisor shall bepessible for the proper performance of the
following duties, by himself or by anesdtrician appointednder sub-regulation

(1).

(i) thorough examination of all app#ug, including théesting of earth
conductors and metallic coverings fmontinuity, as often as may be
necessary to prevent danger;

(i) examination and testing of all new apparatus, arall@pparatus, re-
erected in the mine before itpsit into service in a new position.

(4) In the absence of any electrical supesxishe owner, agent or manager of the
mine and oil field shall appoint in Wing a substitute electrical supervisor.

(5) (i) The electrical supervisor or the stihge electrical supervisor appointed under
sub-regulation (4) to replace him #Hze personally responsible for the
maintenance at the mine or oil-field,afog-book made up of the daily log sheets
prepared in the form set out in  Schedule- XIII.

(ii) The results of all tests carrieait in accordance with the provisions of

sub-regulation (3) shall recorded in. the log-sheets prepared in the form
set out in Schedule-XIII.
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116.Deviations.-

(1) The Central Government or the State Gawgent, as the case may. be, by order in
writing, allow deviations in respect of mers referred in these regulations except
regulation 30.

(2) The Electrical Inspector or the inspectdrmines may, by order in writing, allow
deviations in respect of matters referia regulations 12 to 17, 28, 35(2)(3) and
(5), 36(3), 37(1) to (iv), 41(xii), 4344(2), 46, 52 to 54, 57 to 61, 65, 72, 74, 78 to
91,102,107(6), (8) and (10) and 114

Explanation- Every order allowing thewdations by the Elecical Inspector

or the Inspector of Mines under sub-regjidn (2) shall be placed before the
Central or State Government which ntligallow or revise such deviations.
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