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CENTRAL ELECTRICITY AUTHORITY
NO:THTICATION :
New Delhi, the 20th September, 2010

~ No.CEL1/59/CEA/EL—In exercise of the:powers conferred by section 177 of
the Electricity Act, 2003 (36 of 2003); the Central Electricity Authority hereby
makes the following regulations: for Measures- relating to Safety and Electric
Supply, namely:- '

Chapter I

1. Short title and Comrhencemeht.-" (1) These regulations may be called the

_ Central -Electricity Authority (Measures telating to Safety and Electric Supply)
Regulations, 2010. : ' ;

(2) They shall come into force on the date of their final pﬁblibation in the Official
Gazetle. ‘ - : :

2. Definitions.- (1) In these regulations, unless the context otherwise requires,
" (a) “Act” means the Electricity Act,2003; ’ -

(b) “accessible” mears within physical teach without the use of any
appliance or special effort; : _ _
(c) “ampere” means-a unit of electric current and is-a constant current which,
flowing in two parallel straight conductors of infinite-length of negligible cross
section and placed at a distance of one meter apart in a vacuum will produce a
force of 2x107 Newton per meter length between the conductors;

- (d) “‘apparatus »méans electrical apparatus and includes all machines, fittings,

accessories and appliances in which conductors are used;

(e) - “bare” means not covered with insulating materials;

() ““cable” means a length of insulated single conductor(solid or stranded) or
of two or more such condiictors each provided with its own insulation, which .
are laid up together. Such insulated conductor or conductors may or may not
be provided with an overall mechanical protective covering; -

(g) .“circuit” means an arrangement of conductor or conductors for the .
purpose of  conveying electricity and forming a sysiem Or a branch of a
system; ER : - : ' T

(h) “ecircuit breaker” means a device, capable of making and breaking the
circuit under all conditions, and uniess otherwise specified, so designed as {0,
break the current automatically under abnormal conditions; ) _ '
() “concentric cable” means a composite  cable comprising an inher
conductor which is insulated and one or more outer conductors which are
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insulated from one another and are d15posed over the 1nsulauon of, and more or
less around the inner conductor;

() = “conductor” means any wire, cable, bar, tube, rail or plate used for
conducting electricity and so arranged as to be electrically connected to a
system;

(k) “conduit” means rigid or ﬂex1ble metalhc tubing or mechanically strong
and fire resisting non-metallic tubing into which a cable or cables may be
drawn for the purpose of affording it or them mechanical protection;

() "connected load" means the sum of the ratings of the electr1c1ty
consuming apparatus connected to a consumer’s installation,

(m) “covered. with insulating material” means adequately covered with -

msulatmg material of such guality and thickness as to prevent danger;

(n) “cut out” means any appliance for automatically mtcrruptmg the
transmission of electricity through the conductor when the current rises above a
pre-determined amount, and shall also include fusible cut-out;

(0) - “danger” means danger to health or danger to life or any part of body.

. from shock, ‘burn or other injury to persons, or property, or from fire or
-explosmn, attendant upon the generation, transmlssmn transformation,

conversion, distribution or use of clectricity;

(p) “dead’f means at or about earth potential and disconnected from any live
system. It is used only with reference to current carrying parts when these parts
are not live. "

(qQ)- “designated person” means a person demgnated under regulation 3;

(1) “earthed” or “connected with earth” mieans connectéd with the general

- mass of earth in such manner as fo ensure at all times an ‘1mmed1ate discharge

of electricity without danger;

(s) “earthing system” means an electncal system in which all the conductors
and apphances are earthed; .

(t) “enclosed sub-station” means any premises or enclosure or part thereof,
being large enough to admit the entrance of a person after the apparatus therein
is in position, containing apparatus for transforming or converting electricity to
or from a voltage at or exceeding 650 V (other than transforming or.converting
solely for the operation of switch gear or instruments) with or without any other
apparatus for switching, controlling or otherwise regulating the electricity, and
includes the apparatus therein;

(u) “enclosed switch-station” means any p‘remises or enclosure or part thereof,

, being large enough to admit the entrance of a person after the apparatus therein

is in position, containing apparatus - for switching, controlling or otherwise

* regulating electricity ‘at or exceeding 650 V but not for transforming or
‘converting electricity(other than for transforming or converting solely for the
~operation. of switchgear or instruments)and includes the apparatus therein,

(v) “flameproof enclosire” means an enclosure for electrical machinery or

‘apparatus that will withstand, when the covers, or other access doors- are

properly secured, an internal explosion of the inflammable gas or vapour
which may enter or originate inside the enclosure, without suffering damage
and without communicating the internal flammation (or explosion) to the

“external inflammable gas or vapour in which it is designed to be used, through

any joints ot other structural openings in the enclosute;

(w)*flexible cable” means a cable consisting of one or more cores each formed
of a group of wires, the diameter and the physrcal propertties of the wires and .
msulatlng material being such as to afford ﬂex1b111ty
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(x) “guarded” means covered, shieidcd fenced or otherwise protected by
means of suitable casings, batrier, rails or metal screens to remove the
possibility of dangerous contact or approach by petsons or ob_]ects toa pomt of
danger;
(v) “hand-held portable apparatus” means an apparatus which is so demgned as
to be capable of being held in the hands and moved while connected toa
~ supply of electricity;
(z) “High Voltage Direct Current (HVDC)” means Direct Current (DC) voltage
above 100000 Volts used for transmission of power.
" (za) “inspector of mines” means an Inspector appomted under the Mines
© Act,1952 (35 of 1952);
(zb) “installation” means amy compos1te electrical unit used for the purpose of
generating, transforming, transmitting, converting, distributing or ut1hz1ng
electricity;
(zc) “intrinsically safe” as applied to apparatus or associated “circuits shall
denote that asy sparking that may occur in normal working is incapable of
causing explosion of inflammable gas or vapour;
(zd) “increased safety type ‘¢’ ™ means 4 method of protection by which
additional ‘measures are -applied so as.to give increased secunty against the
possibility of excessive temperatures and of occurrence of arcs and sparks in
apparatus which does not produce arcs or sparks in normal service;
(ze) “hghtnmg arrestor” means a device which has the property of diverting to
earth any electrical surge of excesswely high amplitude applied to its terminals
and is capable of interripting flow current if present and restoring itself
thereafler to its original operating conditions;
{zfy “linked switch” means a switch with all the poles mechanically hzlked 50
~ aslo opesate simultanecus:; )
{zg) “live” menns azgcif“cahv charged, :
{zh) “metsllic. covering” means mechanically strong meta! covernng -
surrounding one or more conductors;
(zi) “meter” means a device suitable for measunng, mchcatmg and recording
consumption of electricity or any other quantity related with electrical system
and shail include, wherever applicable, other equipment such as Current
Transformer (CT), Voltage Transformer (VT) or Capacltor Voltage -
Transformer (CVT) with nacessa:ry wiring and accessories;
(zj) “mine” has i{ne same meaning as deﬁned in the Mines Act, 1952 (35 of
1952);
(zk) “neutral conductor” means that conductor of a multi-wire system the
voltage of which is normally intermediate betwee: the voltages of the other
conductors of the system and shall also include retun wire of the single phase
system;
(zI}) “occupier” means the owner or person in occupatlon of the prermses
where electricity is used or proposed to be used;
(zm) “ohm” means a unit of electrical resistance and is the electrical resistance
between two points of a conductor when a constant potential difference of one
volt, applied to these points produces a current of one ampere in the conductor,
provided no electromotive force is generated in the conductor,
(zm) “open sparking” means sparking which owing to' the lack of adequate
provisions for preventing the ignition of inflammable gas extemal to the
appatatus would ignite such mﬂammable gas;
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(z0) “overhead line” means any electric supply line which is placed above
ground and in the open air but excluding live rails of a traction system;
(2p) "owner" means the company or body corporate or association or body of
individuals, whether incorporated or not or artificial juridical person which
owns or operates or maintains Electric Plants and Lines;
 (zq) “owner”, “agent” and * manager” of a mine have the same meanmgs 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 apparatus whlch is so designed as to be

' capable of being moved while in operation;

(zt) “portable hand lamp” means a portable light-fitting provided w1th suitable
handle, guard and flexible cord connected to a plug;

(zu) “Schedule” means a schedule to these regulations,

(zw) “section” means a Section of the Act; :

(zv) “span” means the horizontal distance between two adjacent supportlng
points of an overhead conductor;

{zw). “street box” means a totally enclosed structure, either above or below
ground containing ' apparatus for transformmg, sthehmg, controlling or
otherwise regulating electricity; A '

(zx) “supplier” means any generating company - or llcensee from whose

system electricity flows into the system of another generatmg company or

licensee or consumer;

(zy) “switch” means a manually operated device for opemng and closmg or for
" changing the connection of a circuit;

(zz) “switchboard” means an assembly including the switchgear : for the control

of electrical cjrcuits, electric connections and the supporting frame;

(zza) “switchgear” shall denote switches, -circuit breakers, cut-outs and other

- apparatus used for the operation, regulation and control of circuits;

(zzb) “system” means an electrical system in which all the conductors and
apparatus are elecirically connected to a common source of electric supply;
(zzc) “transportable apparatus” means apparatus which is operated in a fixed
position but which is so designed as to be capable of being moved readlly from
one place to another;

(zzd) “volt” means a unit of potential difference of electro-motive force and is
the difference of electric ‘potential which exists between two points of a
conductor carrying a constant current of one ampere, when the power

" dissipated between these points is one watt;

- (zze) “voltage” means the difference .of electric -potential.measured in Volts
between any two conductors or ‘between any part of either conductor-and the -
earth as measured by a voltmeter meeting Indian Standards; '
(zzf) “watt’ * is a unit of active power and “MW” means megawatt and is equal
to 10° watts,

(2) Words and expressions used and not defined in these regulations but defined in
the Act shall have the meanings respectively assigned to them in the Act.
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Chapter II

"3 Designatihg pe‘rson(s) to operate and carry out the work on electrical lines

and apparatus.- (1) A supplier or a consumer, or the owner, agent or manager of
a mine, or the agent of any company operating in'an oil-field or the owner of a

- drilled well in an oil field or a contractor who has entered into a contract with a
supplier or a consumer to camy out duties incidental to the generation,
transformation, transmission, conversion, distribution or use of electricity shall -

designate persons for the purpose to operate and carry out the work on electrical
lines and apparatus. ' o '

(2) The supplier or consumer, ot the owner, agent or manager of a mine, or the

agent of any company operating in an oil-field or the owner of a drilled well in an-
' oil field or a contractor referred to on sub-regulation (1)-shall maintain a'register

wherein the names of the designated persons and the purpose for which they are
engaged, shall be entered.” '

(3) No person shall be designated under sub-regulation (1) unless,-.

(i) he possesses a certificate of competency or electrical work permit,
Jissued by the Appropriate Government. :

(ii) his name is entered in the register referred to in sub-reigulation (2).

Inspectio’n of designa_t_éd 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 Electrical Inspector finds that the designated person does

not fulfill the required qualification, he shail recommend the removal of the name
of such persons from the register. : '

_ Electrical Safety Officer.- (1) All suppliers of electricity including genérating

companies, transmission companies and distribution companies shall designate an
Electrical Safety Officer for ensuring observance of safety measures specified
under these regulations in their organisation for construction, operation and

maintenance of power stations, sub-stations, transmission and distribution lines.

(2) The. Electrical Safety Officer shall be an Electrical Engineering degree holder
* with at least ten years of experience in operation and maintenance of electyicity

plants or an Electrical Engineering Diploma holder with at least fifteen yeaws of
experience in operation and maintenance of electric plant.

(3) The Elegtrical Safety Officer designated under sub-regulation (1), shall ensure
periodic inspection of such installations, get them tested and keep 2 record therecf
and such records shall be made available to the Electrical Inspéctor if and when
required. - ‘ 7 ,

(4) For every factory registered under Factory Act, 1§48, where more than 250

KW of electrical load is connected, the management of the factory shali designate a -

person having qualification specified in sub-regulation (2), for ensuring the

3747 GIM0—25
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-ﬁh@ewance of the safety provisions laid under the Act and the regulations made

thereunder, who shall periodically inspect such installation, get them tested and
keep a record thereof and such records shall be made available to the Electrical
Inspector if and when required. ]

Safety measures for operation and maintenance of electric plants.- (1)
Engineers and supervisors appointed to operate or undertake maintenance of any
part or whole of a thermal power generating station and a hydro power plant
together with the associated sub-station shall hoid diploma in Engineering from a
recognized institute, or a degree in Engineering from a university.

(2) The Technicians to assist engineers or supervisors shall possess a certificate in
appropriate frade, preferably with a two years course from a Industrial Training
Institute recognized by the Central Government or the Smte Government.

(3) Engineers, supervisors and Technicians engaged for operation and
maintenance of electric plants should have successfully undergone the type of
training as specified in Schedule-I. : -

Provided that the existing employees shall have fo undergo the training
mentioned i sub-regulation (3) within three years from the date of coming into
force of these regulations. ' S

(4) The owner of every thermal power generating station and hydro power plant
together with their associated sub-station shall arrange for training of personnel

" engaged in the operation and maintenance of his generating station along with

associated sub-station in his own institute or any other institute recognized by the
Central Government or the State Government. :

Provided that separate training shall be given to the persons engaged in
operation and maintenance of thermal power stations and hydro power stations
including associated sub-stations. :

Safety measures for operation and maintenance of transmission, distribution
systems.- (1) Engineers or supervisors engaged in operation and maintenance of
transmission and distribution systems shall hold diploma in electrical, mechanical,
electronics and instrumentation Engineering from a recognized institute or
university. '

(2) The Technicians to assist engineers or supervisors shall possess a certificate in'
appropriate trade, preferably with a two years course' from a Industrial Training
Institute recognized by the Central Government'or State Government. :

(3). Engineers, supervisors and Technicians engaged for operation and

maintenance of transtmission and distribution systems electric plants should have

successfully undergone the type of training as specified in Schedule-IL

Provided that the existing employees shall have to undergo the training
mentioned in sub-regulation (3) within three years from the date of coming into
force of these regulations.
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- (4) Owner of every transmission or distribution system shall arrange for training of

- s

their personnel engaged in the operation and maintenance of transmission and
distribution system in his own institute or any other institute recognized by the
Central Government or State Government. -

Keeping of records and inspection thereof.- (1) The generating company or
licensee shall maintain records of the maps, plans: and sections relating to supply. or
transmission of electricity and submit the same to the Electrical Inspector for
inspection as and when requised by him.

(2) The Electrical Inspector shall supply a copy of the report of inspection referred
to in sub-regulation (1), to *he generating company or licensee, as the case may be.

9, Deposit of maps. — When ¢ ‘iconse has been granted two sets of maps showing, as

10,

11.

regards such licensee, the particulars specified in application for license shall be
signed and dated to correspond with the date of notification of the grant of the
license by an officer designated by the Appropriate Commission in this behalf, one

set of such maps shall be rc_etalned by the said officer and the other one shall be.

furmshed to the licensee.

Depos1t of printed copies.- (1) Every person who is granted a license, shall,
within thirty days of the grant thereof, have copies of the license and maps,

" showing the area of supply as specified in the license to Exhibit I same for public

inspection at all reasonable times at his head office, his local offices, if any, and at
the office of every local authority. within the area of supply.

(2) Every such licensee shall, within the aforesaid period of thirty days, supply
free of charge one copy of the license along with the relevant maps to every local
authority within the area of supply and shall also make necessary arrangement for
the sale of prmted copies of the license and maps to all persons applying for the
same, at a price to be notified by the Appropriate onvernment from time to tlme

Plan for area of supply to be made and kept open for inspection.- (1) The

licensee 'shall, after commencing to supply electricity, forthwith cause a plan, to be -

made in electronic form, of the area of supply, and shall cause to be marked
thereon the alignment and iri the case: of underground works, the approximate
depth below the surface of all the existing electric supply lines, street distributing
boxes and other works, and shall once in every year cause that plan to be duly

‘corrected so as to show the electric supply lines, street distributing boxes and other
works for the time being in position and shall also, if so required by an Electrical -

Inspector, cause to be made sections. showmg the approximate level of a11 his
existing underground works other than service lines.

{(2) E—-very plan- shall be _(_i_lrawn to such horizontal-and vertical scale as the

" Appropriate Commission may gequire.

Provided that no scale shall be requiréd unless r-naps. of the locality on that

scale are for the time being available to the public.

(3) Every plan and- section so made or corrected or a copy thereof, marked w:th

the date when it was made or comected, shall be kept by the licensee at his -
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principal office or place of business within the area of supply, and shall at all

. reasonable times be. open to the inspection of all apphcants and coples thereof
shall be supplled

Prov1ded that existing ahd old plans and sections and underground
distribution network shall be converted to electronic form within thrce years froni
the date of commencement of these regulations. :

~ (4) Global Posmomng System (GPS) mapping: or mapping throngh any other
‘latest technology, of existing and old plans and sections shall be completed within

. five years from the date of commencement of these regulations and new pians and.
~sections shall be compatible to the Global Posmonmg System mapping or

B (5) The l1censee shall, if required by an Electrical Inspector, and, where the-

" mapping through any other latest technology

licensee is not a local authority, by the local authority, if any, concemed supply

- free of charge to such Electrical Inspéctor or local 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 under this regulation shall be supplied by the

12.

. apparatus.- (1) All electric supply lines and apparatus shall be of sufficient _

licensee to every applicant on the payment of such fee as the Appropnate

Commlssmn may, by regulatxon speclfy

Chapter m

General safety requlrements

General safety requlrements pertaining to construction, installation,

protection, operation and maintenance of electric supply lines and

rating __for. power, insulation -and estimated fault current and of sufficient

" mechanical strength, for the duty cycle which they may be required to perform
under the environmental conditions - of installation, and shall be constructed,
installed, protected worked and maintained in such a manner as to ensure safety

of human beings, animals and property.

(2) Save as otherwise prowded in these regulatxons, the relevant code of practice
“of the Bureau of Indian Standards or National Electrical 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 regulaions shall prevail. -

(3 ) The material and apparatus used shall conform to the relevant specifications of
the Bureau of Indian Standards or International Elelctro-Technical Commission
whe_re such speciﬁcations have already been laid down.

(4) All electrical equipment shall be mstalled above the Mean Sea Level (MSL) as
declared by local Municiple Authorities and where such equipment- is to be
installed in the basement, consumer shall ensure that the design of the basement
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-should be such that there is no seapage or Ieakage or loggmg of water in the
basement

Service lines and apparatus on consumer’s premxses - (1) The suppher shall
ensure that all electric supply lines, wires, ﬁttmgs and apparatus belonging to him
or under his control, which are on a consumet’s premises, are in a safe-condition

and in all respects fit for supplymg electricity and the supplier shall take

: precautlons to avoid danger arising on such premises from such supply lines,

wires, ﬁttmgs and apparatus

5] Semce lines placed by the supplier on the premises of a consumer which are
underground or which are accessible shall be so insulated and protected by the
supplier as to be secured under all ordinary conditions agamst electncal
mechanical, chemlcal or other injury to the msulatlon

(3) The consumer shall, as far as circumstances permit, take precautions for the
safe custody of the equlpment on his premises belonglng to the supplier.

: 4) The consumer shall also ensure that the mstallatlon under his control is
' maintained i ina safe condition.

o 14 Swntchgear on consumer’s premises.- (1) The supplier shall provide a suitable

N
A

switchgear in each conductor of every service line other than an earthed or earthed
neutral conductor or the earthed external conductor of a concentric cable within a

. consumer’s premises, in an accessible position and such switchgear shall be

- ‘qontamcd within an adequately enclosed fireproof receptacle:

15.

" Provided that where more than one consumer is supplied through a

common service line, each such consumer shall' be provided with an independent

switchgear at the point of rigid junction to the common service.

(2) Every electric supply line other than the earthed or earthed neutral conductor -

of any system or the earthed external conductor of a concentric cable shall be
protected by a suxtable switchgear by its owner.

Identification of earthed and earthed neutral conductors and position. of .

switches and switchgear therein- Where the conductors include an- earthed
conductor of a two-wire system or an earthed neutral conductor of a multi-wire
system or a conductor which is to be connectcd thereto, the following condltxons
shall be complied with:- -

(i) an mdxcatlon of a permanent nature shall be provided by the owner of
the earthed or earthed neutral conductor, or the conductor which is to be

" connected thereto, to enable such conductor to be distinguished from any live
conductor and such indication shall be provided-

(a) where the earthed or earthed neutral conductor is the property of the
supplier, at or near the point of commencement of supply; -
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{b) where a conductor forming part of a consumer’s system is to be
- connected to the supplier’s earthed or earthed neutral conductor, at the
point where such connection is to be made;

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

(ii) no cut-out, link or switch other than a linked-switch arranged to operate
simultaneously on the earthed or earthed neutral conductor and live

conductors shall be inserted or remain inserted in any earthed or earthed

neutral conductor of a two wire-system or in any earthed or earthed neutral
conductor of a multi-wire system or in any conductor connected thereto.

Provided that the above requirernent shalf not apply in case of- .
(a) a link for testing purposes, or

(b) a swiich for use in controlling a generator or transformer.

16. Earthed terminal on consumer’s premises.- (1) The supplier shall provide and

17.

maintain on the consumer’s premises for the consumer’s use, a suitable earthed
terminal in an accessible position at or near the point of commencement of supply.

‘Provided that in the case of installation of voltage exceeding 250 V the

consumer shall, in addition to the aforementioned earthing arrangement, prov1de‘

his own earthing system with an independent electrode.

- Provided further that the supplier may not provide any earthed terminal in
the case of installations already connected to his system on or before the date to be
specified by ‘the State Government in this behalf if he is satisfied that the
consumer’s earthing arrangement is efﬁment

(2 The - consumer shall take all reasonable precautions to prevent mechanical

damage to the earthed terminal and its lead 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 i is not pubhshed the procedure laid down, in regulation 63 shall apply.
Expl nation.- For the purposes of sub-regulatron (1), the expressmn “point of
commencement of supply of electricity” shall mean the point at the 1ncommg
terminal of the sw1tchgear installed by the consumer.

Accessibility of bare conductors.- Where bare conductors are used in a building,
the owner of such conductors shall,-

(a) ensure that they are inaccessible;
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(b) provxde in readlly accessible position switches for rendering them dead
whenever necebSary, and

(c) take such other safety measures as are specified in the rele\}ant Indian -
Standards.

18. Dangér Notices.- The oWnér of every installation of voltage exceeai_ng 250 V shall
affix permanently in a conspicious position a danger notice in Hindi or English and
the local language™of the District, w1th a s:gn of skull and bones of a design as per
IS -2551 on-

. (a). évery motor, generator, tran_sformer and other electrical plaﬁt and
equipment together with apparatus used for controlling or regulating the same;

) rall supports of overhead lines of voltage exceeding 650 V which can be
easily climbed upon without the aid of ladder or special appliances; -

(c) lummous tube sign requiring supply, X-ray and similar high frequency :
- installations of voltage exceeding 650 V but not exceedmg 33kV:

Prov1ded that -where it is not p0531ble to afﬁx such notices on any
generator, motor, transformer or other apparatus, they shall be affixed as near
as possible thereto, or the -word ‘danger’ and the voltage of the apparatus
concerned shall be permanently pamted on it:

Provided further that where the generator, molor, transformer or other
apparatus is within an onclosure one notice affixed to the said- enciosue shall
be sufficient for the purposev of this regulatmn

Explanazzo;z» For the purpose of clause (b) rails, mbular poles, wooden
supports, reinforced cement concrete poles without steps, I-sections and
channels, shail be deemed as supports which cannot be easily climbed upon

19. Handling of electric supply lines and apparatus.- (1) Before any conducior or
apparatus is handled, adequate precautions shall be taken, by earthing or other
suitable means, to discharge electrically such conductor or apparatus, and any
adjacent conductor or apparatus if there is dauger therefrom, and to prevent any
conductor or apparatus from being accidentaily or madvertenﬂy electrically
charged when persons are working thereon

(2) Evéry person who is working on an electric supply line or apparatus or both
 shall be provided with tools and devices such as gloves, rubber shoes, safety belts,
~ ladders, . earthing . devices, helmets, line testers, hand lines and the like. for
. protecting him from mechamcal and electrical injury and such tools and devices

shall always be malntamed in sound and cfﬁcxent working condition.

(3) No person shall work on any live electric supply line or apparatus and no
“person shall assist such person on such work, unless he is designated in that
behalf, and takes the safety precautions given in Schedule-II1. :
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(4) Every telecommunication line on supports carrying a line of voltage exceeding
650 V but not exceeding 33 kV shall, for the purpose of working thereon, be
deemed to be a line of voltage exceeding 650 V. : '

(5) All noncurrent carrying metal parts of switchgear and control panels shall be
properly earthed and insulating floors or mat conforming to 1S8-15652: 2006, of
appropriate voltage level shall be provided in front of the panels for the safety of
operating personnel. = ' o

(6) All panels shall be painted with the description'-of its identiﬁbation at front and
at the rear.

20. Supply to vehicles and cranes.- Every pefson owning a vehicle, iravelling crane,
ot 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, travelling crane or the like runs on metal
rails, the owner shall ensure that the tails are elecirically continuous and earthed.
21. Cables for portable or transportable apparatus.- (1) Flexible cables shall not
- be used for portable or transportable motots, generators, transformers, rectifiers,
electric drills, electric sprayers, welding sets or any other portable or transportable
apparatus- unless they are heavily ‘insulated and adequately protected from
mechanical injury. . :

(2) Where the protéctio_n is by means of metallic covering, the covering shall be in
‘metallic corinection with the frame of any such apparatus and earthed.

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

. respectively and the wire meant to be used for ground connection shall be easily
identifiable. ' : '

22. Cables protected by bituminous materials.- (1) Where the supplier or the owner-
has brought into use an electri¢ supply line, other than an overhead line, which is
not completely enclosed in a continuzous metallic covering connected with earth
and is insulated or protected in-situ by composition or matetial of a bituminous
character,- ' : - .

(i) - any pipe, conduit, or the like into which such electric supply line may
have been drawn or placed shall, unless other arrangements are approved :
by the Electrical Inspector in any particular case, be effectively sealed at its
point of entry into any sireet box so as to prevent any flow of gas to or’
from the street box, and; -

(i) such electric supply line shall be periodicaﬂy- inspected and tested
_ where accessible, and the result of each such inspection anid test shall be
- duly recorded by the supplier or the owner. ;

(2) The supplier or the owner after the coming into force of these regulations, shail
not bring into use any further electric supply line as aforesaid which is insulated or
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protected in situ by any composition or material known to be liable to produce
noxious ot explosive gases on excessive heating.

‘Street boxes.- (1) Street boxes shall not contain gas pipes, aﬁd'precautions shall

be taken to prevent, as far as reasonably possible, any influx of water or gas.

(2) Where electric supply lines forming part of different systems pass through the

same street box; they shall be readily distinguishable from one another and all

electric supply lines of voltage exceeding 650 V at or in street boxes shall be

adequately supported and protected so as to prevent risk of damage to or danger
from adjacent electric_ supply lines. o : . - y

"(3)- All stree;t boxes shall be regularly, inspected’ for th_'e' purpose of detecting the

presence of gas and if any influx ot accumulation is-discovered, the owner shall
give immediate notice to any authority or company who have gas mains in the
neighbourhood of the street box and in cases where a street box is large enough to

admit the entrance of a pexson after the electric supply lines or apparatus therein

" have been placed in position, ample provision shall be made-"

24,
28,

26l

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

(if) . for the prevention of danger from sparking.

(4) The owners of all street boxes or pillats containing circuits or apparatus shall
ensure that their covers and doors are kept closed and locked and ate so provided

that they can be epened _6n]y by means of a key or a special appliance. -

Distinction of different circuits.- The owner of every generating station, sub-
station, junction-box or piliar +n which there ate any circuits or apparatus, whether
intended for operation at different voltages or at the same voltage, shall ensure by
means of indication of a permanent nature that the respective circuits are readily

distinguishable from one another. ' S - '

Distinction of the installations baving more than one feed.- The owner of every

. installation including sub-station, double pole structure, four pole structure or any

other structure having more than one feed, shall ensure by means of indication of a

. permanent nature, that the. installation is readily- distinguishable from “other

Accic-lental' charging.- (1) The owners of all. ¢ircuits and appara_tils shall so.

. amange them that there shall be no danger -of any part thereof becoming

accidentally charged to any voltage beyond the limits of voltage for which they are

(2) Where alternating current and direct current circuits.are installed on the same

_box or support, they shall be so arranged and protected that they shall ‘not come

into contact with each other when'live. . -

A

Provisions applicéblé to ';'Jrote.ct'i\;é‘equiﬁment.- (1) Fire buckets filled with
clean dry sand and ready for immediate use for extinguishing fires, in. addition to

. fire extinguishers suitable for dealing with fires, shall be conspicuously marked

3747 Gi/10—26
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and kept in all generating stations, enclosed sub-stations and switching-stations in
convenient location. ' ' ,

(2} The fire extinguishers shall be tested for satisfactory pquﬁ'-ti:ogz as per relevant

..  Indian Standard at least once a year and fecord of such tests shall be maintained.

| (3) Fu:st-aldbuxésor cupboards consplcuously markedand ;_é_qglpjzalgd with such

“contents as the State. Government may specify, shall be provided and maintained
in‘every generating station, enclosed sub-station, enclosed switching station and in
vehicles used for maintenance "of lines so a8 to.be readily. accessible during all

.. . working hours and all such boxes and cupboards shall, except.in the case of

~_ unattended sub-stations and switching stations, be kept in charge of responsible’

persons who are trained in first-aid tréatment and one of such persons shall be

available during working hours. L e

"™ &) Tw or hofe gas masks shall be provided canspicuously and installed and
" maintained at accessible places in every generating station with capacity of
5 MW and above and enclosed sub-station with. transformation capacity of

5. MVA and above for use in the event of fire oz 5ok

.. . Provided that where more than one generator. with capacity of 5 MW and
above is installed in a power station, each.generator shail be provided with at least
two separate gas masks in an accessible and conspicuous, placg.-

7. Provided further that adequate number of gas masks ¢t te provided by
.- .the owner at_every generating station and enlosed sub-station wiih capacity less
. than 5 MW and 5 MVA respectively. oL . '

28. Display of instructions for resuscitation of persons - suffering: from- electric
. ‘shock.- (1) Instructions, in English or Hindi and the local-language of the District
. -.-..and where Hindi is the local language, in Englishrand Hindi for the resuscitation of -
. persons suffering from electric shock, shall’ be affixed: by the: owner in a
. conspicuous place in every pgenerating station, - enclosed sub-station, enclosed
_ .. switching station, mines and in every factory as defined in clause: (m) of section 2°
. of the Factory.Act;1948 (63 of 1948) in which electricity is used and ini such other
piemises where electricity is used as the Electrical Inspector may, by notice in

writing served on the owner, direct.

- (2) The -owner of every generating station,. enclosed. sub-station,.enclosed
. switching ‘station and every factory or 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 instructions referred to in sub-regulation (1).

(3) In every manned generating station; sub-station: or switching s.tati'dnﬂ of voltage
. exceeding 650 V, an attificial respirator shall be :provided: and kept in good
: workingconditiog. ' R T SRS

29. Precautions to be adopted by consumers, owners, ‘occupiers, 'electrical

> contractors, electrical workmen and suppliers.- (1) No electrical installation
work, including additions, alterations, repairs and adjustments to existing
installations, except such replacement of lamps; fans, fuses, switches, domestic

R
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apphances of voltage not exceeding 250V and fittings as in no’ way alters its.
capacity or character, shall be carried out upon the premises of or on behalf of any

consumer, supplier, owner or occupier for the purpose of supply te such consumer,

" ‘supplier, owner or occupier except by an electrical contractor lcensed in this

_behalf by the State Government and under the direct supervision.of a- person

holding a certificate.of competency and by .2 person holdlng a- permit issued or
recogmsed by the State Government.

' Provided_that in r-,the case;. o'f , works'exeettted,for—of- ert:behalf of the

Central Government and.in the case. of instaliations in- mines, oil fields and

railways, the Central Government and in other cases the State Government, may,

by notification in the Official Gazette, “eXempt on such conditions as it may

- impose, any such work described: therein either generally or in the case-of any

(2) No electrical mstallatmn work whtch has been camed out in contraventlon of

30.

- °(2) The periodical inspection ‘and testing-of installations of voltage abox

E spemﬁed class of consumers, supphers OWNETs or oceupxers :

sub-regulation (1) shall exther be energ:sed or connected to the works of any

: suppher

Periodical inspection and ‘testing of - installations.- (1) Where an installation is

-already connected to the supply system of the supplier or trader, every such

installation shall be periodically inspected and tested at intervals not exceeding

five years either by the. Electrical Inspector ot by the supplier as may be directed

by the State Government in this behalf or in the case of installations belonging to,

or under the conirol of the Central Government and in the case of mstal!atlon in-
_mines, oilfields and raﬂways, by the Central Government.-

belongmg to the supplier, shall also be carrled out at mtervals not exce
years by the Electrical Inspector B o

~{3) ‘Where the suppher is dn'ected by the Central or the State Govemment as the
‘case may be, to inspect and test the installation, he shall report on the condition of
the installation to the consumer concemed in the Forms I, II and III as specified in

Schedule-IV and shall submita. copy of such report to the Electncal Inspector;

(4) The Electrical Inspector may, on recelpt of such report, accept the report
submitted by the supplier or record variations as the circumstances of each case

‘may requu‘e and may recommend that the defects may: be ractified as per report;

- (5) In the event of the fallure of the owner of any: 1nstallat10n to rectlfy the defects

in his installation pointed out by the Electrical Inspector in his report and within
the time indicated therem, such installation shall be liable to be disconnected
under the directions of the Electrical Inspector after serving the owner of such

mstaliat:on with a notlce for not less than forty eight hours.

Prov1ded that the 1nstallatmn shall not be dlsconnected in case an appeal is

: made under sub-rule_ (1) of rule (8) of "Qualifications, Powers and Functions of

'Chief Electrical Inspector and Electrical Inspectors issued by Central Government
vide GSR 481 (E).dated 17.08.2006 and the appellate authority has stayed the
 orders of disconnection. S :



THE GAZETTE OF INDIA : EXTRAORDINARY _ {Parr ITI—SEC. 4]

31. Testing of consumer’s installation.- (1} Upon receipt of #n application for a
. new or additional supply of electricity and before comnecting the supply or
- reconriecting the same after a period of six months, the supplier;shall either test the

installation himself or accept the test results submitted by the consumer when the
. _same has been.duly signed by the licensed Electrical Contractor.

(2)‘ The suppiier shall maintain a record of test results obtained at each supply
point to a consumer, in a Schedule-V. ' : .

" (3) If as a result of such inspection and test, the supplier is satisfied that the
installation is likely to be dangerous, he shall serve on the applicant a notice in
writing requiring him to make such modifications; as-are-necessary t6 render the

.. installation safe-and may refuse to connect or.reconnect the supply until the
...~ required modifications have been completed:- SR

at s, Capacity above which generating

‘units will' be required to be inspected by the Electrical ‘Inspector before

commissioning shall be as per the notification to be issued by the Appropriaie

Government, under clause (x) sub-section (2).of section 176 and sub-section (1).0f
_section 162 of the Act. . o emasepaiiio

* 3, Tnstallation and testing of generating units. Capaci

Chapter IV 7

~ General rcopdit'ions relating to supply anduse of electricity

.

Precautions against leakage before connection.- (1) The supplier shall not
connect with -his works the installation: or apparatus-on: the premises. of any -

- _.applicant for supply unless he is reasonably: satisfied that:the connection will notat . -
... the. time of making the connection cause -a. leakage - from. that:installation or
- -apparatus of a. magnitude detrimental to -safety. which . shall-be . checked by

... measuring the installation resistance as under,s . oo L

3

" (i) all equipments shall have the insulation resistarice (IR) value as stipulated
4+ in the relevant Indian Siandards; S e e

. (i) onapplication of 500 V DC between each live condiietor and earth fora

- period of one minute the insulation resistance of installation and equipment of
voltage not exceeding 650 V shall be at least 1 MEGA OHM or as specified

 in the relevant Indian Standard; o C I :

i) on application.of 2.5 KV-DC betweeneachl ¢ 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 KVshall be at least 5 MEGA
®HM or as specified in the relevant Indian Standard, | :

" (2) I the supplier declines to make a coijﬁéﬁtibﬁ}ﬁﬁdér_‘ the provisions of sub-
- regulation (1) he shall convey to the a,pplzicqn;.,.thg‘.,‘rzgarsopsf_.._in_,‘,writi_ng for so
declining. .. . : e e e '

P
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34.

Leakage on consumer’s premises.- (1) If the Electrical Irispectoi‘ or the supplier |

has reasons to believe that there is leakage in the system of a consumer which is
likely to affect injuriously the use of electricity by the supplier or by other persons,
or which is likely to cause danger, he may give the consumer notice in writing that

e desires to inspect and test the consumer’s fnstallation. "+ T

__shall discontinue the supply

(2) If on such notice Being given the Corisume? dbes nof give all reasonable
facilities for inspection and testing of ‘his installation, or -when an insulation
resigtance - of the ‘consumer’s installation is 0 low as ‘to prevent safe use of
electricity, the supplier may, and if directed so to’do by the ‘Electrical Inspector

f electricity to the installation but ofily after giving to

ihe consuiner forty eight hours notice in writing of disconnéction of supply and

'shall not recommence the supply until he or the Electziczi_L Inspector is satisfied

. that the cause of the leakage has been eioved.

35

‘Supply and- use -iii‘ﬁ_;aeiéetrici_ty

o (1) The elecmcnty shall- not be supplied,

transformed, converted, inverted or used or continued to be supplied, transformed,
converted, inverted or used unless the-conditions contained in sub-regulations 2)

-~ to (8) are complied with. ez

{2) The following controls .oftg_e_quis,:itc' capacity ta c rry and break the current shall

- - be placed as near as possible-after the point of commencement of supply so as to

* be readily accessible-and capable.of being gasily operated {0 completely isolate the

supply to the. _installatigng-fgguglg.Ecquipmgnt:being in r_adc_l_iti_oh to any equipment
installed for controlling individual. circuits or apparatus, namely:z. . . :

m a Tinked switch. with fuse or a circuit breaker _By consumers of
- voltage which does not exceed 650 V5 . - e

(ii) a linked sWit'éh-’ﬁiih-:fﬁse or a cucult breaker by a consumer oi‘ '

voltage exceeding 650V but not exceeding 33 kV having aggregate
. installed transformer or apparatus . capacity up to 1000 KVA to be
" . supplied at voltage upto 11 kV and 2500 KVA at higher voltages (above
11 kV and notexceeding 33kVy. .. -~ - |

- (iif) a circuit breakerpyconsumets at voltage exceeding 650 V but not

exceeding 33 kV having an aggregate installed transformer and

apparatus capacity. above:1000 KVA and, supplied at voltage upto 11
- kV.and above 2500. KVA at. higher woltages (above 1 ¥V and not

exceeding 33 EkV)i v L

(1v) acucurt brcaker by aconsumet of \‘raltagxkéféxceed'ihg 33 kV.

 Provided that where the point of commencement of SUPpIy and the
. consumer apparatis are near each other, one linked ‘'switch with fuse’ or circuit -

""" Yreaker near the point of commencerment of supply shall be considered sufficient.
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(3) In case of every tran_sfo_rrner the fo']lowing shall be provided; namely:- -
. (i) on primary side for transformers a linked switch with fuse or circuit
~ breaker of adequate capacrty o

: " Provided. that the hnked sw1teh on the pnmary 31de of the
transformer may be of such capacity as to carry the full load current and
to bredk-enly the magneusmg current of the transformer:

o Prowded further that for all transformers h f
' (a) havmg a capaerty of 5000 KVA and above rnstalled before the
year 2000; and . T

: A(b) having a capacrty 1000 KVA and above mstalled m or aﬁer the
year 2000, a circuit breaker shall be prowded '

Provided alse that the linked switch on the pnmary srde of the
transformer shali not required for the urur aux111ary transformer and
generator transformer; - ‘

i) in respect of all transformers. mstalled in or after - the year 2000, on the

secondary side of all transformers a elrcmt breaker of adequate rating shall

-be mstalled

Provided that for supphers transformers of capacity below 1000

KVA, a linked switck with fuse or crreult breaker of adequate rating
) shall be mstal!ed on secondary srde N

- '-(4)'Exeept-i'r1 the case of composite control ge‘_ar designed as a unit each distinct
‘circuit is to be protected against excess energy by means of suitable cut-out or a
circuit breaker of adequate breaking capaelty siiitably: located and so constructed
as to prevent danger from overheating, arcing or scattering of hot metal when it

comes into operation and to permit for ready renewal of the fusible metal of the

cut-out wrthout damrer

- 5) The supply of e!ectncxty to each motor ora group of motors or other apparatus
meant for operating one particular machine shall be controlled by a suitable linked
~ switch or a circuit breaker or an emergency tripping device. with manual reset of

- requisite capacity placed in such a position as_to be adjacent to the motor or a

group of motors or other apparatus readrly accessible to and_easily operated by the

person incharge and so.connected in the circuit that by its.means. all supply of .

electricity. can be cut off from the motor or group of motors or apparatus from any
regulating switch, resistance of other device associated therewith.

(6) All insulating materials shall be ehosen wrth special regard to the
circumstances ‘of their nronoqed use and their mechanical strength shall be
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sufficient for their purpose and so far as is practicable . of such a character or so
protected as to maintain adequately their insulating property under afl working
conditions in respect of temperature-and moisture; and =~ S

(N Adéquate precautions shall be taken to.en_suré that .nozfive'parts aré';s.dexposed

‘- ‘as o cause danger:

(8) Every consumer shall iu.se all reasonable means to ensure that where electricity
is supplied by a supplier no person other than the supplier shall interfere with
service lines and. apparatus placed by' the supplier_on the premises of the -

CORNSumer.:

36;:-i?§ov.ision.s for supplyanduseofelectnclty mmu!tl-storeyedbmldmg more
_-/than 15 metres in height.-:(1). The connected foad and voltage of supply above
.--which inspection is .to.be carried.out.by an Electrical 'Inspector for 2 multi-

@) Before making;an..

storeyed bulding of more than fifteen meters. height shall be notified by the
Appropriate—Govemment.- o e

;AT 8 Eﬁlicéﬁ_oxi for. :c.émménéément :_ of -supply or
recommencement of supply: after an installation has been disconnected for a period

: . of six'months or more, the.gwner-or ocupier of 8 multisstoreyed building shall give
. not less than thirty days notice’in writing to the Electrical Inspector specify therein
- the particulars of installatio: vand the supply of eléctricity shall not be commenced

“or recommenced within:this :perio

d, without the approval in writing of the
Electrical Inspector. . == i 7'l T e e 7

| 3) 'I:‘h_é,'- sﬁppliei: or owner of the mstallatlon rsha"rl—l ,pro;kidc atthe point of

commencement of supply.a suitable isolating device with cut-out -or breaker to
operate on.all phases except neutral. in the 3-phase, 4-wire circuit and fixed in a

conspicuous position at not ‘more than 1.70 metres above the grolnd so as to
completely isolate the sup:plyt o thc_builcl_ing in case of emergency.j_ S

(4) The owner or ocbupi@féf ;a'_a_i_ﬁhltieétb;téy.efd building shall ensure that électrical

installations and works inside the building are Carried out and maintained in such a

" manner as to prevent danger due to shock and fire hazards, and the installation is
. carried out in accordance with the relevant codes of practice. -

** (5) No e i pize nd bl sl b ke aon e duts provided o

" laying power cables and all ditcts ‘provided for power cables and other sérvices

shall be provided with fire barrier at each floor crossing.

Conditions apphcable tomstallatmnsof voltage exceeding 250 Volts.- The

following conditions shal] be complied with where electricity of voltage above

. 250V is supplied, converted, transformedorused,namely- _

" ) all conductors, othet thari those of overhiead tines, shall bs completely

enclosed in mechanically strong metal casing or ietallic covering which is

" electrically and’ mechanically continuous and’ adequately protected against

,,mechanical_'_ damage unless_the said conductors are accessible’ only to an

" designated petson or are installed and protected 5o as to prevent danger:
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. Pfovided that non-metailic conduits conforming to the relevant Indian
.- Standard:Specifications may be used for installations of voitage not exceeding

z(i'i) all metal works, enclosing, supportmg or associated with the .iqstailaﬁon,
- other than that designed to serve as & conductor shall be .connected with an

- earthing system - as. per standards -laid down i:}_thé Indian Standards in this
-regard and the provisions of regulation 41. .. b U

(ifi) Every switchboard shall comply with thie following,-

“ - (a) a clear space of not less thaﬁ'oﬁé met:é, ii;.widfh.Shall 'be provided -

" infront of the switchboard;

(b) if there are any attachments or bare connections at the back of
the switchboard, the space, if any; behind the switchboard shall be
cither less than twenty centimetres of - more than sevety five
centimetres in-width, measured. from the farthest protruding part of
any attachment or conductor; = . e REERR.

C ey if ‘the space behi d the .?switcilbbard- exceeds sevely five

_centimetres in width, there shall be a passage way from either end of
- the switchboard, clear to a height of 1.8 metres. S

- (iv) In case of installations prévided in premises 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 enclosed or any other suitable type of electrical
~ fittings depending upon the hazardous zones as per the relevant Indian Standard

~ - Specifications. ' e :

A7) Whé:c an application has been made to a's_-uppiier fbt. supply of electricity to
any installation, he shall not commence the supply or where the supply has

been-discontinued for a period of six months and above,. recommence the

- _supply unless the consumer has complied with, in all respects the conditions of
.. supply set out in these regulations. S

* (vi) Where a supplier proposes to supply or use electficity at or to recommence

supply of voltage exceeding 250 'V but not exceeding 650V “after it has been
discontinued for a period of six months, he shall, before connecting or
reconnecting the supply, give notice in writing - of ‘such intention to the

'E}ecmlcal_ Inspector. S

© (vid)If ;it any time after connecting the supplf,f; tﬁe supplier is satisfied that any

~ “provision of these regulations are not being observed he shall give notice of the

same in writing to the consumer. and the Electrical Inspector, specifying how

. the provisions have not been observed and. fo, rectify such defects in a
. reasonablé time and if the consumer fails to rectify such defects pointed out, he
. may discontifue the supply after giving the consumer a reasonable opportunity

[EY R
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" likely to be affected by such dlscontmuance

of being heard and recordmg reasons in. wntmg and the supply shall be

discontinued only on written orders of an officer duly notified by the supplier
in this behalf and shall be restored with all possible speed after such defects are

rectlﬁed by the consumer to the satlsfacnon of the suppher _

Appeal to Electrlcal Inspector in regard to defects. (1) If any applicant for a
supply or a consumer is dissatisfied with the action of the supplier in dechnmg to
commence, to continue or to recommence the supply of electricity to his premises
on the grounds that the installation is defective or is likely to be dangerous, he may
appeal to the Electrical Ihspector to test the instaliation and the supplier shall not,

if the Electrical Inspector intimates that the installation is free from the defect or-

danger complamed of,. refuse supply to the consumer on the grounds aforesaid,
and shall, within twenty four hours after the receipt of such, intimation from the
Eleéctrical Inspector comence, continue or recormence the supply of electnclty

(2) Any test for which apphcatlon has been made under sub regulatlon ( 1), shall
be camed out within sevén days after the receipt of such apphcatlon

Precautions against failure of supply and notice of failures.- (1) The layout of
the electric supply lines of the supplier for the supply of electricity throughout his
area of supply shall under normal workirig conditions be sectionalised and so

_arranged and provided with switchgear or circuit-breakets, so located, as to
restrict within reasonable fimits the extent of the portlon of the system affected by

any failure of supply.

(2) The supplier shail take all reasonable precautlons to avoid any acc:denta!
interruptions of supply, and also to aveid danger to the public or to any, ,employee

ot designated person when engaged on any operation during and in connection

with the installation, extension, repIacement repair and mamtenance of any works.

(3) The suppher shall send to the Electrical Inspector 2 notice of failure of supply
of such kind as the Electrical Inspector may from time to time require fo be notifed

to him, and such notice shall be sent by the earliest mode of communication after -

the failure occurs or after the failure becomes known to the supplier and sha]l be in
the Form given in Schedule-VI

(4) For the purpose of testing or for atiy other purpbse connected ‘-vith the efficient

working of the supplier’s installations, the supply of: electricity may be
discontinued by the supplier for such penod as may be necessary, subject to not -

less than twenty four hours notice being given by the suppher to all consumers
s

 Provided that no such notioe shall be given in cases of emefgenéi.

3747 GH10—27
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Chapter V

Safety provisibns for electrical installations and app aratus of voltage not

4.

exceeding 650 volts :

Test for resistance of insulation.- (1) Where any_-rglregufic sqpply__lin_z"f:_ for use at

voltages not exceeding. 650 V has been disconnected from:a system for the
_purpose of -addition, alteration or repair, such electric.supply. line shall not be.
teconnected. to the system until the supplier or-the owner. has. applied the test

prescribed under regulation 33.

- £2) .'l‘-‘he,_pt_ovi;i'drzl' 'ﬁﬁder sub-regulaﬁbn (1) shallnot applyto ldvéfhé_éd ii'ﬁés‘except

- overhead insulated cables, unless the Electrical Inspector otherwise directs in any

41.

- particular case. .

.-bﬁhﬁ.eéﬁéﬁr.)\irit'lir_eartﬁ.- The followin_g conditions ‘shall é:pply'.to the connection

with earth of systems at voltage normally exceeding 125 V. but _I}ot exceeding 650

V, namely:- - .- . B s TR - LE A S

" (i) neutral conductor of a 3-phase, 4-wire system and the middle conductor

of a 2-phase, 3-wire system shall be earthed by not less than two separate
and distinct conmections with 2 minimum of two different earth electrodes

" or'such large number as may be necessary to-bring the earth resistance to a

satisfactory value both at the generating station and at the sub-station.

(i) the earth electrodes so provided, _Shall" be _-intéfFCﬁﬁnthed' o reduce
. earth resistance. R

i (iii) meutral conductor shall also be earthed at one 6r more points along

.2 the "distribution system or service line i addition t6 any connection with -

+. ~-edrth which may be at the consumei’s premises.
{jv) in the case of a system comprising électric supply lines having
concentric cables, the external conductorof such cables.shall be earthed by
two separate and distinct connections with earth.” '

. (v) - the connection with earth may include 2 link by méans of which the

connection may be temporarily intérrupted for-the purpose of testing or for
- locating a fault. ‘ : o :

o (v1) in a direct current three wire sysféni',;t:ﬁé middle conductor shall be

 earthed at the generating station only, and: the_ current from the middle
_conductor to earth shall be continuously recorded by means of a recording
" ammeter, and if at any time the current exceeds one-thousaudth part of the

maximum supply current, immediate steps:shall be taken to improve the
* insulation of the system. B N

" (vii) where the middle conductor is carthed by means of a circuit breaker
with a resistance connected in paratlel, the resistance shall not exceed ten
. _ohms,and on the opening of the cir@uit_ breaker, immediate steps shall be

N

-
v
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taken to improve the insulaﬁon of the system, and the circuit breaker shall

be reclosed as soon as possible.

(viii) the resistance shall be used.only as 2 protection for the ammeter in
case of earths on the system and until such earths ‘are removed and
immediaﬁje*stgps'*shall'be taken to locate and 'rc'u_im{é :ﬂlg-ieg;th; - :

(ix) inthe case of an alternating current system, there shall not be inserted

in thie connection with earth any impedance, other than that trequired solely

" for the operation’of switchgear' or istruments, cut-out or circuit breaker,

and the result of any test made-to ascertain whether the current, if any,
passing through ﬂlert‘:cr'o_imec;ioﬁiﬁith earth is normal, shall be duly recorded

by the sqppliér:

(x) no person shall make connection with earth by the aid of, nor shall he

keep it in contact with, any water mains not belonging to him except with

-+ the consent of the owne-thereof and of the Electrical Inspector.

~ (xi) alternating "ciitieitt: systems which are connected with earth 8

- concemed.

aforesaid shall be elecrically &

terconnected:

covided that each.conmection with carth is bonded to the metal
sheathing and metallic annc_m_ring,__if “any, of the electric supply lines

'(xii) the frame of every égneratot, ‘stationary miotor, portable motor, and '
- the metallic parts, not intended as conductors, of all transformers and any

other apparatus used for-regulating or controlling electricity, and all
electricity. consuming *gpparatus, of voltage- exceeding 250 'V but not

‘exceeding 650 V* 'éhéll‘-ﬁ§: earthed by the owner by two separate and distinct

connect_ions with earth. -

(xiif) neutral poinia.oﬁfe-i}_étji*geﬁer-at._or and transformer shali be carthed by
connecting it to the earthing system by not less than two-sepearte and

distinct connections. -

 (xiv) all met#i casmg ormetalhccovenngs containing or protecfing yny

electric supply line or apparatus shall be:gonnected with earth and shall be

80 joined and connected across-all junction. boxes and other openings as to

make good mechanical. and electrical connection throughout their wholke

length:

| Prowdedthatgondmons mentlonedm this regulation shall ot

apply, whers the supply voltage does not exceed 250 V and the apparatus
consists of wall tubes or brackets, electroliers, switches, ceiling fans or

. other fittings, . other _than_i;_po;:_,tab,lc ‘hand . lamps and  portable and

transportable apparatus, unless provided with earth terminal and to class-II
apparatus andapplisncest . . T

s Prowdedfurther thatwhere ihewsuppl.f_véltage is,ﬁot gxceeding

250 V and where the installations are either new or renovated, all plug
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~and efficiently earthed.

et fxV) Allearthmg systems shall, - .

() ‘consist of equipotential bonding conductors capable of carrying

the ‘prospective earth fault current and a group of pipes, rods and

_plate electrodes for dissipating the current o’ the. gerieral mass of

" earth without exceeding the allowable temperature limits .as per

*relevant Indian Standards .in order- 10" ‘maintain “all" non-current

" carrying metal works reasonably at earth potential and.'to avoid

dangerous contact potentials being developed on such metal works;

. (b) limit earth resistance sufficiently low to permit -adequate fault

- current for the operation of protective devices in time and to teduce
neutral shifting; S

(e be medhaniéaﬂy strong, withstand. corrosion’ an:tl',retaihf electrical

_ continuity during the life of the installation and all carthing. systems

" shall be tested to ensure efficient earthing, before the electric supply
1in_es,or__%apparatus-are ¢nergised., T o .
o (m) all eartliing systems belonging to the supplier shall in addition; be
tested: for resistance on dry day during the dry season not less than once
. (avii)a record of every earth tést made and the resuit thereof shall be kept
by the supplier for a period of not less than two years after the day of

- testing and shall be available to the Electrical Inspector when required.

- Explanation.- “The expression ‘-‘Class-il .épparamé and appliance” shall
* " have the same meaning as is assigned to it in the releyant Indian Standards.

42. i’;‘,ir_th;leakdge protective device, — The sﬁpﬁiy of el_éi:ﬁiéity to e?éry 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

section 54 of the Act, shall be-controlted by an earth leakage protective device s0

as to disconnéct the supply instantly on the: occurance:of sarth fault or leakage of

overhead supply lines having protective devices. wl;,icl,_af_are_cffectively bonded to
the neutral of supply transformers and conforming to regulation 73..

Kkets. shall be of the three pin type, and the third pin shall be permanently -

Provided that such earth leakage protective device shall not be required for
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Chapter V1

‘ Safety provnsnons for electrical mstallatlons and apparatus of voltage

43.

- exceeding 650 volts

Approval by Electrxcal Inspector - (1) Voltage above which electrical

‘installations will be required to be inspected by- the Electrical Inspcctcr before

commencement of supply or recommencement after shutdown for six months and
above shall be as per the notification to be-issued by the Appropriate Government,

- under clause (x) of sub-sectlon (2) of section 176 and sub-sectlon (1) of section
' _162oftheAct : e

(2) Before makmg an appl:catlon to the Electncal Inspector for permission to
commence or recommence supply after an installation had been disconnected for
six months and above at voltage exceedmg 650 V to any person, the supplier shall
ensure that electric supply lines or. apparatus of voltage exceeding 650 V
belongmg to him are placed in position, properly joined and duly completed: and

‘éxamined and the supply of electnmty shall not be. commenced by the supplier for
installations of voltage needing inspection under these regulations unless the

provisions of regulations 12 to 29, 33°t0' 35, 44 to 51 and 55 to 77 have been
complied with and the approval m wrmng of the Electrical Inspector has been

' obtamed by him: -

Provided that the’ suppher may energlse the aforesaid electnc supply lmes

“or apparatus for the purpose of tests specxﬁed in regulataon 46

3) The owner of any msta]latlon of voltage exceedmg 650V shall, before makmg

application to the Electrical Inspector for approval of his installation or.additions

thereto, test every circuit of voltage exceedmg 650 V or additions thexeto, other
than an overhead line, and satisfy himself that they withstand the- apphcanon of the
testing voltage set out in sub-regulation (1) of regulation 46 and shall duly record

. the results of such tests and forward them to the Electrical Inspector:

. Provided that an Electncal Inspector may direct such owner to catry out

- such tests as he deems necessary or accept the-manufacturer’s certified tests in

respect of any partlcular apparatus in place of the tests reqmred by this regulatmn

' (4) The owner of any mstallanon of voltage exceedmg 650 V who makes any

" addition or alteration to his installation shall not ‘corinect - to ‘the supply his
. “apparatus or electric supply lines, comprising the said alterations or additions

44,

unless and until such alterafion or addltlon has been approved in writing by the
Electncal Inspector. e

Use ol\ electricity’ at voltage exceeding 650 Volts. - (l) The Electncal Inspector
- 'shall nbt authorise the suppher to commence supply or where the supply has been
- discontinued for a ‘period of & six months and above, to recommence the supply at

s voltage exceedmg 650 Vto any consumer unless- o

(1) ~all- conductors ‘and- apparatus ‘sitnated on the premises of the
consumer are so placed as to be maccessﬂale except to a des1gnated person
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and all operations in ‘connection wnh the said conductors and apparatus are
carried out by a des:gnated person;

() “the consumer has- provrded and agrees to maintaif a’ ‘sepatate building

- ‘or a locked weather proof and firé proof enclosute- of agreed design and

location, to which the supplier at all times shall have access for the purpose

of housing his apparatus and metenng equipment, or.where -the provision

... .- for:a separate:building or enclosure is impracticable,. the:consumer has

-+ segregated the-aforesaid apparatus of the suppher from any other part of his
e _own apparatus s : . R -

Provrded that such segregatlon shall be by the provrslon of ﬁre proof
walls, if ﬁre Electrical Inspector consrders itto be necessary

*Provided further that in the case: of En’ ouitdoor mstallatlon the
e -"consumer shall suitably segregate the aforesald apparatus belongmg to the
N suppher frorn hrs own,;

(m) all pole type sab-statlons are constructed and mamtamed in
accordance wrth regulat:on 50. g - . .

" (2) The owner shall observe the following condlt:ons, Wheéte’ electncrty at voltage
exceeding 650 V is supplied, converted, transformed or used -

- (x) he shall maintain safety ciearances 1 ! apparatus as per

© ' Bureau of Indian Standard specification %6 “that : sufficzent space is

N avallable for easy operation and ‘mainteniance’ mthout any hazard to the

N operatmg and maintenance personne] workmg near the equrpment and for
" ensuting adequate ventilation;  ~

_ (n) he shall not allow any encroachment below such mstallatlon

Prornded that where the Elecmcal Inspector comes across any such
encroachment, he shall direct the owner to Temove such encroachments

- (iii) the ‘minimum safety workmg clearances '-Spectﬁed m Schedule—VII :
< shall be maintained for the bare conductors or live parts of any apparatus in
 outdoor sub-stations excluding overhead hnes 'lnstallatlons of voltage

e exceedrng 650 V- :

(w) he shall ensure that the wmdmgs of motors or other apparatus. within
.., reach from any position in which a person may Teéx mre to be, are suitably
T _;"protected 50 8s 10 prevent danger; . :

- '(¥) "'he shall ensure that wherea: faiformet-or ‘tiansformers are used,
- su1table provrsron shall be made, either by conhecting with earth; a point of
" {he circuit at the lower voltage or otfietWise,*t6 guard:against danger by
reason of the said circuit becoming accidentally charged above its normal
~ voltage by leakage from or contact with the circuit at the higher voltage;
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(vi) a sub-station or a switching station with apparatus having more than

2000 litres of oil shall not be located-in the basement where: proper oil

' draining arrangement cannot be provided; . L .-
(vii) where a Sub-st_ation' or 2 switching station with apparatus having
more than 2000 litres of oil is installed, whether indoor or outdoors, he
shall take the following measures, namely:- E - :

(a) the bafﬂe -.Wa‘lls:;_‘of_;fqiir hours- fire _ratit_ig shall: be ﬁrovided
between the apparatus,-.. . A '

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

(ii) “on the consumet premises;

(iif) where adequate _cleAarance‘_ between the units is not

available.

' (b) pioviéibné"“sﬁéll”ﬁé siade for stitable oil soakpit and where

use of more than 9000 litres of oil in any one oil tank, receptacle

or chambef is involved, provision shall be made for the draining -

away or removal of any oil which may leak or escape from the

tank, teceptacle or chamber -containing the same, and special

- precautions shall be. taken to prevent the spread of any fire

g . resulting from the ignition of the oil from any cause and adequate

 provision shall be made for extinguishing any fire. which may
occur;

{c) spare oﬂshallnot __l_j'e"'siqteﬁ in the vicinity of any oil filled
equipment in‘any such sib-station or switching station;

~ (d) all the transformers and ‘switchgears shall be maintained in
accordance with the ‘maintenance schedules ‘prepared in
accordance with the relevant codes of practice of Bureau of Indian

- Standards; v T C

(e) dry type of ff&nsfdnnérs dniy shall be used for ihstallations'

inside the residential and commercial buildings;

 (viif) without prejudice to ihé—:abeﬁ&rﬁeasﬂres;he shall take adequate fire

protection arrangement for quenching the fire in the apparatus;

= (ix) he shall ensure that . the transformers of 10 MVA andf:above iﬁtiﬁ‘g_jor _
- =~ in case of oil filled transformers with oil capacity of more than 2000-liters
- are provided with fire fighting -system as per IS~ 3034: 1993 or with

. -Nitrogen Injection Fire Protection system; - -

(x) where it is necessary to locate the sub-station, or switching station in’ '

the basement, he shall take the following measures, namely:-
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(a) the room shall necessanly be in the ﬁrst basement at the
periphery of the basement; S

() the entrances to the room shall be provided with fire resisting
doors of 2 hour fire rating and the door shall always be kept

closed and a notice of this effect shall be affixed on outer side of

the door;

© a curh (sill) of a suitable height shall be provxded at the
‘enfrance in order to prevent the flow of oil from a ruptured
transformer into other parts of the basement

(d) du'ect access to the transformer room shall be provided from
. outside and the surrounding wails. shail be hned with fire bricks;

(¢) the cables to primary side and secondary side shall have
o sealmg at al} floors and wall opemng of atleast two hours ratxng,

-(f) fire Retardent Low Smoke (FRLS) cable of two hours ratmg
_ shallbeused

(xi) he shalI ensure that oil filled transformers mstalled indoors in other
than residential or commercial bulldmgs are placed at the ground ﬂoor or
not below the first basement; :

(xn) he shall ‘ensure that cable - ‘trenches inside the sub-statmns and
switching stations containing cables are filled with sand, pebbles or similar

' non-mﬂammable matena]s or completely covered with non-mﬂarmnable
slabs; ,

(xiii) he shall ensure that unless the conditions are such that all the
conductors and apparatus may be made dead at the same time for the
purpose of cleaning or for other work, the said conductors and apparatus

' 'shall be so arranged that these may be made dead in sections, and that work _

~on any such sectlon may be carried on by a demgnated person without
- danger; T

(xiv) only persons designated under sub-regulanon (1) of regulanon 3,
shall carry out the work on hve lmes and apparatus. '

(3) All apparatus shall be protected against hghtmng and apparatus exceeding

o 220 kV shali also be protected against sw1tch1ng over voltages ’

{4) The equlpmcnt used for protection and sw1tchmg shall be adequately co-

ordinated with the protected apparatus to ensure safe operation and to mamtam the
stability of the mter—connected units of the power system ‘

(5) The minimum clearances spec1ﬁed in Schedule-VIII $hall be maintained for

- bare coniductors or live parts of any apparatus_in outdoor sub-stations, excluding

overhedd lines of High Voltage Dn'ect Current mstallatlons
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133

(i) - isolators andthe controlling circuit breakers: shal be inter-locked so
. that the isolators cannot be operated unless th onding breakerisin.

(i) ing..earth
locked so that no earthing switch can be

corresponding isolator is.in open position;. ... ; ;.

' parallel, the respective
supplies ‘shall be inte
. . paralleling or feedback;

(v) all gates
.. shall be inter-locked

" live parts
should be ensured

(Vl) Whel'@:;,t.‘?f@-; QI.;;meé;séehéi:&t&é .; oﬁéfate—iim:;_pa-r iél:rf.aﬁ' umeutral
switching is adopted, inter-lock :shall-be provided:to ensure: that:genetator
breaker cannot be closed unless one of the ‘neutrals ‘is conmected ito ‘the

- .earthing system. ....:%.

(2) Thefollowmg ip;gteqtion_;é-}ih_llg.b provided: bisystems: ;:andfz?ifcliits:*:to
automatically disconnect the supply under abnormal.conditions, namly:-

‘(_i)' overcurrentprotectlento dlsconnectthesupplyautomatwa]lylfthe :
rated current of the equipmen t,.cable:or-supply:line is exceeded foraitime
<o which, the €quipment cable ot supply-line-is:not designed:to withstand;:~ |

(i1) ‘earth fault or earth leakage protection to discomnect ‘the -supply
......-antomatically: if the: earth-fault current - exceeds: the-limit of currentfor -
lgquingf_the -ppntact-,potentialgwiﬂ_ﬁn the reasonable values; = :

- (i-’ii): gas pr‘essﬁre type and winding and .oil-tempemmre,protécﬁon-to give
<+ alarm,and tripping shall be-providedor-all transformets:of ratings 1000
K\rAandabOVG, i MY RN SRR

_ {iv) transformers of capacity 10 MVA and .‘abdvé shall e -protected
. against incipient faults by differential protection; :

3747 GH/10—28
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" (v) all generators with rating of 100 KVA and above shall be protected
against earth fault or leakage; ' -

(i) all--gené'rétors of rating 1000 KVA and above shall be protected
against faults within the generator winding using restricted earth fault
~ protection or differential protection or by both;

- (vii) “high speed bus bar differential protection along with local breaker
back up protection shall be commissioned and shall always be available at
‘all 132 kV and above voltage sub-stations and switching stations and
©* - generating stations connected with the grid: '

Provided that in respect of existing 132 kV sub-stations and switching;

stations having more than one incoming feeders, the high speed bus bar

* " “diffetential protection along with local breaker back up protection, shall be
- “¢commissioned and shall always be available;

* (viii) every generating station and sub-station connected to the grid at 220
XV and above shall be provided with disturbance recording and event
logging facilities and all such equipment shall be provided with time

* “synchronization facility for global common time reference but wherever
numerical rtelays “with provision of recording fault data are installed,
disturbance recorder and event logger may not be installed;

(ix) distance protection and carrier communication 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

Electrical Inspector under regulation 43 the manufacturer’s test certificates shall, if

- required, be produced for all the routine tests as required under the relevant Indian
. Standards. o S :

| (2)- No ﬁéw apparatus, cable or supply line of véltage exceeding 650 Volts shall

be commissioned unless such apparatus, cable or supply line are subjected to site

. tests as per relevant code of practice of the Bureau of Indjan Standards. .

(3) No apparatus, c'ablc or suppiy line of voltage exceeding 650 V which has been

7 .kept disconnected, for a period of six months or more, from the system for
-. alterations or-repair, shall be connected to the system until such apparatus, cable of

supply line are subjected to the relevant tests as per code of practice of Bureau of

- Indian Standards.

(4)--Néhﬁithst§nding the. provisions of this- regulation, ‘the Electﬁcal-lnspector

may require certain . tests to-be carried out before or after charging the

installations.

(5) All ap'para_tus.;- cables and supply lines shall be maintained in healthy

conditions and tests shall be carried out periodically as per the relevant code of

practice of the Bureau of Indian Standards.
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47,

48.

(6) Records of all tests, uipﬁings, 'mainiénance works and repairs of all

equipments cables and supply lines shall be duly kept in such a way that these
records can be compared with earlier ones. ' e

(7) 1t shall be the responsibility of the owner of all_.installatigns of voltage

exceeding 650 V to maintain and operate the installations in a condition free from
danger and as recommended by the manufacturer or by the relevant codes of
practice of the Bureau of Indian Standards. : : :

(8) Failures of transformers and reactors of 20 MVA or MVAR and higher
capacity shall be reported by the consumer and the suppliers of electricity, within
forty eight hours of the occurrence “of the failure, to the Central Electricity
Authority and the reasons for failure and measures to be taken to avoid recurience
of fajlure shall be sent to the Central Electricity Authority within one month of the

occurrence in the format given in Schedule-IX,

Precautions to be taken against excess leakage i_il case pf metal ishééthed

electric supply lines.- The following precautions shall be taken in case of electric
supply lines other than overhead lines, for use at voltage exceeding 650 V..
- namely:- : ' .

(i) the conductors of the cable except the cable with thermoplastic
insulation without any metallic screen or-arinour shall be enclosed in metal
sheathing which shall be electrically continuous and connected with earth, and

the conductivity 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
Jow enough to permit the controlling circuit breaker or cut-out {6 gperate in
the event of any failure of insulation between the metallic sheath and the
conductor. - ' '

Explanation- For the purbosg of this geguiation;'?

(2) in the case of thermoplastic inétila_téd and sheathed cables w1th ‘metallic

armour the metallic wire or tape armout, shall be considered as metal
-~ sheathing, -

(b) where an eleciric supply line as aforesaid has concentric cables and the
external conductor is insulated from an outer metal sheathing and connéected

with earth, the external conductor may be regarded as the metal sheathing for -

the purposes of this regulation provided that the foregoing provisions as.to
conductivity are comptied with, : o S ‘

Connection with earth for apparatus exceeding 650V.- (1) All noncurrent

shall be effectively earthed to a grounding system or mat which shall,- -

carrying metal parts associated with an installation of voltage excqed@ng'_'ﬁ'SO V

(i)  limit the touchand step potential to tolerable values;
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= lirit thie: ground“potential rise to:tolerable walues:so-as'to prevent danger ..
- P viransfer-of potential throughiground, carth 'wires,.cable:sheath, fences,. .
o Plp&imes;etc, ) ey b i B s s A R

(i) m

-such a:value.as-to;

| @) Ir‘r;tlte:casé -of star corﬁwcted‘system mﬂrearthedneutralsordeltaconnected _
o - system with earthed-artificial neutral point,--

Provided: that the neutral point of & generator may be conneeted to the
earthing system through an impedance to limit the fault.current to§~t11e-earth: _

T Provxdedﬂrrth et ”that'ift - the case ‘of multi-friachine systems -neutral >
- switehing ‘thay te- resorted to," for limiting the injuriotis‘effect: of -harmonic:-
current circulationin the system; o o ' Lol

arthed: through ‘a suitable .
owing ‘in’ the neutral '

‘sysfent thie fisutzal point shall'be‘obtained
and current limiting: resistance
at. iencement’of sticha

(3) In: case-of! generating. stations;. sub-stations: and- industrial’ installations of
 veltage exceeding: 33 kV;. the system neutral earthing ‘and protective frame
earthing may. be; ifsystem design 50 Wwarrants, infegrated inte-commot earthing
grid provi istang arth of combined mat does not cause the step and

) exceed ifs permissible values. T

4) -Single phase systems of ..volt'agc:exceedingﬁSO V. shall be effeptivély'ésiﬁ_lféd;

(6 Where a supplier proposes to connect with e arh'an existing system for uise at
voltage exceeding 650 V- which has not hitherto ‘besn so corinected with eatth; he
[ gi less than fourteen days notice in writing together with particulars of
npection with ea uthority established undér’'the

. (7). Where the earthing lead-and earth connection are used.only in connection with .

 earthing guards erected under overhead lines of voltage exceeding 650 V where
they cross a telecommunication line or a railway line, and where such. lines are

7 equipped. with carth leakage, the earth resistance shall not exceed twenty five
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o ‘ohatis- and the project atittiorities shall obtdin'No Objection Certificate (NOC) from ™~
-] Rarlway Authontles and Power and 'I_‘elecommumcauon Co~ordmatxon Comm1ttee

be tested for its resistance to earth on a dty day dunng dry season not 1éss than
once a year and records of such tests shall be marntarned and produced if so

of "'the Eiectncal InSPe"m.,, v

(1) Where
electricity of voltage ‘exceeding' 650V 'is transformied; converted; Tegulated or
_ otherwise controlled in sub-stations or switching stations mcIudmg outdoor sub-

R : _ h.fstauons and outdoor smtchmg statlons to” be transformcd or’ m street boxes

(1) sub-statrons and swnchrng stations shall preferably be erected above

ground, but where necessarily conistitictéd’ underground - due provisions for -

N ventrlatron and dramage shall be made and any:space housmg swrtchgear shall

combustrbIe materxals or refuse,

(i) outdoor sub-stanons except pole type subsstations and outdoor'"'s,wrtchrng
stations shall, unless the apparatus is completely enclosed in a metal covering
" connected with earth; the said’ apparatus also being connedted’ with'the system
by armoured cables, be* efficiently protected by fencmg ot ‘less than 1.8
_ metres in herght or other means S0 as to prevent access to the electric supply
'+ lines and apparatus therein by ari‘tindesi :
fe haIl be earthed efﬁclentl '

(m) underground street boxes "other 'f’than" sub statioris ‘which contain
tr appar; tus, and- sw1tches cut-.
" outs or other apparatus requrred “for controlhng or “ofher’y purposes shall be .
. ﬂxed in separate receptacle above ground wherever practrcable

(2) Where eIectncrty is” transformed guitable’ connectlon shiall be ‘made by -

connecting with earth a pomt of the system at the lower voltage and also to guard
- ’agarnst danger by reason ‘of the'said’ System’ beconing: accidentally charged above

'5'1ts nonna] voI' e by > e ontact w1th the system at the hrgher voltage.

50. Pole type sub-stations. Where platfonn type constructron 1is’ used for @ pole type
sub-station and sufficient space for a person to stand on the platfonn is provided, a
‘ - “siibstantial hand ‘Tail shiall be Built’ around: the sa1d pIatf rrn and 1f the hand rail is
'\\ : _ “.oof rnetal ‘it shall bé connected with earth: : '
1
1
|

Provrded that in the case of pole type sub station on wooden supports and
fi | 1"‘tform the metal hand—rall shall not be connected W1th earth 2

: "i_'woode'

: Slié-fiCondensers Surtable arrangernent ‘shiall be made for immediate and automatic or .

manual discharge of every static: condenser oft drsconnectron of supply

érsort and _the fencrng of such e
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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 who is using
- electricity for the purpose of operating a luminous tube sign installation, or who
proposes to transform or is transforming electricity to a voltage exceeding 650 V.
but not exceeding 33 KV for any such purpose shall comply with the following
conditions; namely:-. : -

(i)  all live parts of the installation, including all apparatus and live .
. conductors in the secondary circuit, but excluding the tubes except in the

neighbouthood of their terminals, shall be inaccessible to undesignated

persons and such parts shall be effectively screened; '

(i) irrespective of the method of obtaining the voltage of the ‘circuit
which feeds the Tuminous discharge tube sign, no part of any conductor of
such circuit shall be in metallic connection, except in respect of its
connection with eaxth, with any conductor of the supply system or with the
primary winding of the transformer;

‘(iif) all live parts of an exterior installation shall be so disposed as to
protect them against the effects of the weather and such installation shall be
so arranged and separated from the sutroundings as to limit, as far as
possible, the spreading of fire; - o :

(iv} the secondary circuit shail be pennaﬁehtly-earthcd at the transformer
and the core of every transformer shall be earthed; :

(v) where the conductors of the primary eircuit are not in metallic
connection with the supply conductors, one phase of such primary circuit
shall be permanently earthed at the motor generator or, convertor, or at the
transformer and an earth leakage circuit breaker of sufficient rating shall be
provided on the side of voltage not exceeding 250.V to detect the leakage
in such laminous tube sign installations; o ‘ o

(vi) | a sub-circuit which forms the primary circuit of a fixed luminous
discharge tube sign installation shall be reserved solely for such purpose;

(vii) a separate: primary final sub-circuit shall be provided. for each
" transformer or each group of transformers having an aggregate input not.
- exceeding 1,000 volt-amperes, of a fixed luminous discharge tube sign
‘installation; - : : . :

(viii) an interior installation shall be provided with suitable adjacent means
for disconnecting all phases of the supply except the “neutra ” in a 3-phase,
‘ 4-wi_rc_circuit;- . : ' '

- (ix) for installations on the exterior of a building a. suitable emergency

fire-proof linked switch to operate on all phases except the neutral in a 3-
phase, 4-wire circuit shall be provided and fixed in a conspicuous position
at not more than 1,70 metres above the ground; o ‘
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“(x) - a special "-‘caﬁ-tibn” notice shatl be affixed in  conspicuons place on L
the doot of every enclosure of voltage exceeding 650 V but not exceeding

+ 33kV to the effect that the supply must be cut off before the enclosure is -
opened; L T A I

- (xi) where static c,idhdensérs ate used, they shall .be.in'si:alled on the-load
 side of the fuses and the primary side of the transformers where the voltage
does not exceed 250 V; R T

(xii) where.static condensers are used on primary side, provision shall be
made for automatic or ‘manual discharging of the condensers when the
supply is ¢ut off; . R S

- (xiif) before-using the static condensers or any internipting device on the
voltage exceeding 650V, the executing agencies shall test and ensure that
_automatic discharging device is functional thereon. ' :

(2) The owner or user of any luminous tube sign or similar installation of
voltage exceeding 650 V but not exceeding 33 kV shall not bring the same into
use without giving to the Electrical Inspector not less than fourteen days notice
in writing of his intention so to do. o P

Supply to electrode boilers of voltage exceeding 650 Volt but not exceeding
33 kY.~ (1) Where a system having a. point connected with earth is used for
supply- of electricity to an electrode boiler of voltage exceeding 650 V which is
also connected with earth, the owner or user of eléctrode boiler shall comply

- with the following conditions, namely:-

(i) the metal work of the electrode boiler shall be efficiently connected
to the metal sheathing and metallic armouring, if any, of the electric supply
line of voltage exceeding 650 V but not exceeding 33 kV. whereby
electricity is suppied to the electrode boiler; _

(i) the supply of electricity at voltage exceeding 650 V to the electrode
boiler shall be controlled by a suitable circuit-breaker so set as to-operate in
the event of the phase currents becoming unbalanced to the extent of ten
per cent of the rated. current consumption of the electrode boiler under

normal conditions of operation:

Provided that if in any case a higher setting is essential to ensure stability
of operation of the electrode boiler, the setting may be increased so as not
to exceed fifteen per cent of the rated current consumption of the electrode
boiler under normal conditions of operation; ’

(j;j) an inverse time element device may be used in conjuction with the
aforesaid circuit breaker to prevent the operation thereof unnecessarily on
the occurrence of unbalanced phase currents of momentary or short
duration; '

(iv) the supplier or owner shall serve a notice in writing on the telegraph-
“authority at least seven days prior to the date on which such supply of
) clectricity is to be afforded specifying the location of every point, including
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54.

_self contained:,and stationaty, _unit

o =.appro"adhf-;to,'qny.;pqrféf of the X-Tay apparatus o

* & orinstalled-and .-protected_ as to prevent danger;

. i _any livepart:

-c'o'_‘nnéCted-withlearth;i— :

(2) ', Theowneroruser V(V)f any electrode boﬂerof voltage exceedmgﬁSOV shall_

not bring the same into use without giving the Electrical Inspector not less than
. :fourteen days notice in writing, of his intention 50 {0 do. . ;

Supply to Xcray and high Srequency installationis.+ (1) Any person, who
proposes to use or who is using electricity for the purpose of operating an X-ray
or similar high-frequency. installation, other than portable units of shock-proof

s shall comply” the following conditions,

- namely:-

prevent too close an
, is of ¢ tage exceeding 650 V

" but not exceeding 33 ¥V, except the X-1ay tube and its leads; unléss such
parts of voltage exceeding 650V but Lot excesding 33 kV-have been

. rendered- shock -proof- by being _shielded by earthed metal or adequate
- insulating materialy. . L LT

. . {i); .. mechanical. ‘barriers; shall  be _provided 1o

. (ii) where generaforé operatmgat 300
- generators shall be installed in rooms separate from those ¢O
.+ other ~equipment: and: any: step-up - transformer- employed . sh

o ({iE) s asultableswztchshallbeprowdedtocontrolthe eire pp mg a

generator, and shall be so artanged.as to be.open exceptwhlle ‘the door of

the room housing the generator is locked frdm the outside;

. (ivt)' : X—fay.;.tﬁbes "usg_'d.' in therapyshallbe mountedm an g_qﬁhé:d metal
s eRGlOSUTE, et el oo e e

(v) every X-ray machihe rshaﬁ be prov1ded w1thamﬂhammeter or othet
wi.o+suitable meas'uri_ng.instmmg_nt,;ea;_i_ily; viﬁsib_lq._frqm_t‘l;_c,:;_c‘gnj::t:ol position and
-~ connected, if practicable,. in the. earthed. lead, but ‘guarded if connected in

. “the lead of voltage exceeding 650 V. but not exceeding 331

broaker of sufficient rating shall

" be provided on the side wherain voltage docs not exceed 250 V. to.detect
- :-:_rthe..leak'ag'er_in-_SUCh X—Iay 1nstauat10ns . i g L . )

- Providédf-.tﬁat ‘ea.l"th,l-‘eél.kz.t-g-e‘ lecult

e Explanat:an- Forthe : purpose of this regulatlon “sh

" *to X-ray and high-frequency- equipment, shall meanthatsuc'ﬂ equip
guarded with earthed metal so that no person ] )

(2) (i‘),.-i‘r; thecase ofnonshockproof eqmpment, foverhe_ad._cdnductors of -

yoltage exceeding 650 'V but not exceeding 33 KV, unless ‘suitably guarded

. .on tilting. tables and _ﬂ_uxqsc;qiges “shall be adequately E"ipg@}aited or so

... ... against personal confact, shall be: adequately spaced and ‘Thigh voltage leads

sutfmmded-byrbarri@r.sﬂsas;,9-.9?:-6,‘%61.1.?3_11&9135@;?@1[(669?%:&,__'L S

- ithe :eanh";onnecfion,ofi'ithe:'; electrode.. boiler,..at - which _the system is

may come into contact with
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(ii) the circuit of voltage not exceeding 250 V of the step up transformer
shall contain a manually operated control device having overload
protection, in addition to the over current device for circuit protection, and
these devices shall have no exposed live parts and for diagnostic work
there shall be an additional switch in the said circuit, which shall be of one
of the following types:- o

(a) a switch with a sﬁrihg' or other .mechanism that will operi .

automatically except while held close by the operator, or;

(b) a time switch which will open automaticélly after a definite.

period of time for which it has been set;

(ifi) ' if more than one piece of apparatus be operated from the same

source  of voltage exceeding 650 V, each shall ‘be provided 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 insulated or guarded that they cannot be

touched during operation but the high frequency circuit-proper which

delivers high-frequency current normally for the therapeutic purposes shall
be exemptfrom such insulation; : ' R

(v) all X-ray generators having capacitoré shall have suitable meaxjs for
discharging the capacitors manually; -

(vi) exceptin the case of self-contained units, all 200 kV peak or higher

X-ray generators shall have a sphere gap installed in the system of voltage-

exceeding 650 V but not exceeding 33 KV adjusted so that it will bredk
down on over voltage surges.’

(i) . all non-current carrying metal patts of tube stands, ﬂuroscdpes and

other apparatus shall be propetly earthed and insulating floors, mats or

platforms shall be provided for operators in proximity to parts of voltage
exceeding 650V unless such paris have been rendered shock proof;

(ii) where short wave therépy machines are used, the treatment tables and
examining chairs shall be wholly non-metallic. '

" (4) The owner _of any X-ray installation or similar Eigh frequency apparatus
shall not bring the same inte use without giving to the Elecfrical Inspector noi
fess than fourteen days notice in writing of his intention to do s0: '

“Provided that the aforesaid notice shall not be necessary in the case of

shoék—p;oof portable . X-ray and high-frequency equipment which have been
inspected before the commencement of their use and periodically thereafter.

3747 GIM0—29

I -
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55.

- 56.

Chapter VII

| Safety requirements for overhead lines, underground cables and
' generating stations ' -

Material and strength.- (1) All conductors of overhead lines other than those
specified in regulation 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.

Joints.- (1) No conductor of an overhead line sh_aﬁ have more than one joint ina
span and joints between conductors of overhead lines shall be mechanically and
electrically secure under the conditions of operation. '

(2) The ultimate strength and the electrical conductivity of the joint shall be as per

7 relevant Indian Standards.

57

Maximum stresses and factors of safety.- (1), The load and permissible stresses
on the structural members, conductors and ground wire of self supporting steel
lattice towers 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 sub-regulation (1) shall have the following

miaimum factors of safety, namely:-

(i) for metal supports : - 15
(i)  for mechauically processed concrete supports - 2.0
(iii)  for hand-moulded concrete supports ' - 2.5
. (iv) for wood supporis ' - 3.0

_(3} “The: minimum factors of safety shail be based on such load as may cause

failure of the_suppert to perform its function, assuming that the foundation' and
other components of the structure are intact. L

(4) The load shall be equivalent to the yield ﬁoint stress or the modulus of

rupture, as the case may be, for supports subject to bending and vertical loads and _

the crippling load for supports used as strut.

(5) The strength of the supports of the overhead lines in the direction of the line
shatl not be less than one-fourth of the strength reduired in the direction transverse
to the line.

(6) The minimum factor of safety for stay-wires, guard-wires or bearer-wites
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 conductor’s temsion at 32° C, without
external load, shall not exceed the following percentages of the ultimate tensile
strength of the conductor:- '
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@ Initial unloaded tension ... 35 per cent
'(if)  Final unloaded tension L e 25 per cent

Provided that for the conductors having a cross section of a generally
triangular shape, such as conductors composed 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 caleniating the factors of safety in sub-regﬁlation (2), the
following conditions shall be observed, namely:- :

(i) the maximum wind pressure shall be as speciﬁed in the relevant Indian
Standards; '

(ii) for cylindrical » dies the effective area shall be taken as full projected.
area exposed to wind pressure; and '

(ifiy the maximum and minimum témperat_ﬁres shall be such as specified in
the relevant Indian Standards.

(9) Notwithstanding anything contained in sub-regulation (2) to (8) in localities
where overhead lines are liable to accumulations of ice or snow, the load and
permissible stresses on the structural members, conductors and ground wire of self
supporting steel lattice towers for overhead . transmission lines shall be in
accordance. with the specifications laid down, from time to time, by the Bureau of
Indian Standards or as specified by Appropriate Government, by order in writing.

Clearance above ground of the lowest conductor of o_vérhead fines.- (1) No

conductor of an overhead line, including service lines, erected across a strect shall
at any part thereof be at a height of less than- ' ' o

(i) = for lines of voltage not exceeding 650 Volts - 5.8 metres
(iiy  for lines of voltage exceeding 650 Volts but o
not exceeding 33 kV’ _ - 6.1 metres

(2) No 6onductor of an overhead line, including service lines, erected along any
street shall at any part thereof be at a height less than-

) for lines of voltage not exceeding 650 Volts - 5.5 metres
(i)  forlines of voltage exceeding 650 Volts but '

not exceeding 33 kV - 5.8 metres

.

(3) No conductor of an overhead line including service lines, erected elsewhere
than along or across any street shall be at a height less than - '

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

- () for lines of voltage upto and including - 4.0 metres
) - 11,000 Volts, if insulated : ’

(iii) ~ forlines of voltage exceediﬁg 11,000 Volis - 5.2 metres
. but not exceeding 33 kV '
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(4) For lines of voltage excéeding 33 kV the clearaﬁce above ground shall not be
* less than 5.2 metres plus 0.3 metre for every 33,000 Volts or part thereof by which
the voltage of the line exceeds 33,000 Volts; ' :
Provided that the minimum c_learande'along or across any street shall not
be less than 6.1 metres. ' o
(5) For High Voltage Direct Current (HVDC) lines, the clearance above ground
shall not be less than:- _ , S '
SINo. DC Voltage(kV) Ground Clearance (mtrs.)
1.~ 100kV o 6.1 ‘
2 200 kV : 7.3
3 300kV 85
4. 400kV _ 94 -
5 500 kV E - 106 -
6 600kV. 11.8
7 800 kV : 13.9
(6) Ground clearances shall be as specified in schedule-X.
59. Clearance between conductors and trolley wires- (1) No conductor of an
~overhead line crossing a tramway or trolley bus route using trolley wires shall
have less than the following clearances above any trolley wire-
- () lines of voltage not exceeding 650 Volts - 1.2 metres
* Provided that where an insﬁlated conductor- sﬁspended from a bearer
wire crosses over a trolley wire the minimum clearance for such insulated
conductor shall be 0.6 metre. : ' '
(i) - lines of voltage exceeding 650 Volts - 1.8 metres
"~ up to and including 11,000 Volts
.‘_/ : :
(iify  lines of voltage exceeding 11,000 Volts - 2.5 metres
. but not exceeding33,000 Volts . .
(iv) * lines of voltage exceeding 33 kV - 3.0 metres

(2) In any case of a crossing specified in éub—re_gu_lation (1); whoever lays his ling
later 'in time, shall provide the clearance between his own line and the line which
will be crossed in accordance with the provisions 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 clearance, he shall bear the cost for modification of the
upper line so as to comply with this sub-regulation. '

- ~
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61.

" Clearsnce from buiiidings_ of lines of voltage and service lines not exceeding
650 Volts.- (1) An overhead line shall not cross over an existing building as far as

possible and no build\mg shall be constructed under an existing overhead line.

(2) Where an overhead line of 7v01tage not exceeding 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) forany flat roof, open balcony, varandah roof and lean-to-roof-

(a) when the line passes above the building a vertical clearancé of 2.5
metres from the highest point, and *

(b) when the line passes adjacent to the building 2 horizontal clearance
of 1.2 metres from the nearest point, and

(ii) - for pitched roof-

" (a) when the line passes above the building a vertical clearance of 2.5 -

metres  immediately under the line, and

- (b) when the line passes adjacent to the building a }llor'i'zontal clearance

of 1.2 metres.

(3) Any conductor 0 situated as to have a clearance less than that specified above
shall be adequately insulated and shall be attached at suitable intervals to a bare
carthed bearer wire having a breaking strength of not less than 3 50 kg.

(4) The horizontal cleérance shall be measured -when the line is at a maximum
deflection from the vertical due to wind pressure. S

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

Explanation:- For the purpose of this regulation, the expression “building” shall be
deemed to include any structure, whether permanent or temporary.

Clearances from buildings of Lines of voltage exceeding 650 V.- (1) An
overhead line shall not cross over an existing building as far as possible and no

building shall be constructed under an existing ovethead line. -

(2) Where ani overhead line of voltage exceeding 650 V passes above or adjacent

“to any building or part of a building it shall have on the basis of maximum sag a-

vertical clearance above the highest part of the building immediately under such
line, of not less than- o : _

(i) for lines of voltages exceeding 650 Volts - 3.7 metres
upto-and including 33,000 Volts -

(ii)for lines of voltages exceeding 33 kV -3.7 metres plus 0.30 metre
' : * for every additional 33,000
Volts or part thereof.
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(3) The horizontal clearance between the nearest _conductof and any part of such
building shall, on the basis of maximum deflection due to wind pressure, be not

tess than-
i) for lines of voltages exceeding 650 V - 1.2 metres
upto and including 11,000 Volts .
(i) for lines of voltages exceeding 11,000V - 2.0 metres
and up to and including 33,000 V :
(i) for lines of voltages exceeding 33 kV - 2.0 metres plus 0.3
' metre fore every
additional 33kV
or part thereof.

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

SLNo | DC Voltage (kV) Vertical Clearance- Hoﬁzontal

o (mtrs.) Clearance {mfrs.)
l. 100-kV - 4.6 2.9
2. . 200kv 5.8 4.1
3. o 300kV. 7.0 ' 5.3
4, - 400 kV 7.9 _ 6.2
5. - 500kV 9.1 ) 74
6. 600 kV 10.3 : 8.6
7. 800 kV - 124 10.7

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

 Explanation.- For the purpose of this regulation the expresssion “building” shall
be deemed to include any structure, whether permanent or temporary.

62. Conductors at different voltages on same supports.- Where conductors forming
parts of systems at different voltages are erected on the same supports, the owner
shall make adequate provision to guard against danger to linemen and others, from
the lower voltage system being charged above its normal working voltage, by
leakage from or contact with the higher voltage system and the methods of
construction and the applicable minimum clearances between the conductors of
the two systems shall be as specified in regulation 69 for lines crossing each
other. '
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63 Ereeﬁea or sz!teratlon oi‘ buildings, structures, flood banks and elevation of

roads.- (1) ifatany time subsequent to the erection of an overhead line, whether

covered with insulating material or not, any person Pproposes to erect a new

building or structure or flood bank or to raise any road level or to carry out any

. “other tyve ‘of work whether permanent or temporary or to make in or upon any

building, or structure or flood bank or road, any permanent or temporary addition
or alteration, he and the contractor whom he employs to carry out the erection,’
additicn or alteration, shall;-give intimation in writing of his intention to do so, to
the supplier or owner and to the Electrical Inspector and shall furnish therewith a
scale drawing showing the proposed building, structure, flood bank; road or any
addition or alteration and scaffolding thereof required during the construction.

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

(). whether the line under reference was laid in acordance ‘with the
‘provisions of these regulations and any other law;

(i) whether it is technically feasible;

(iii) whether it meets the requirement of Right of Way (ROW);

{(iv}) whether such person was Hable to pdy the cost of alteration of the
overhead line and if so, send a notice without undue delay, to such person
together with an estimate of the cost of the expenditure likely to be
incurred to so alter the overhead line and require him to deposit, W ithin

thirty days of the receipt of the notice, with the suppliet or owner, the
amount ﬂ‘f the ﬁSemated cost.

(3) If such perzon disputes the cost of alteration of the overhead line estimated by
the supplier or owner or even the responsibility to pay such cost, the dispute may
be referred to the Elgctrical Inspastcr whose deczsm"a thereof -hall be final.

(4) The Electrical Inspector shall estimate the cost of alteration of overhead 'me
on the following basis, namely:-

(i) the cést of material used on the alteration afier crediting the
line;
f(ii) the wages of labour employed in affecting the alteration;

(iii) supervision charges to the extent of fificen per cent of the wages

mentioned in sub clause (ii); and  charges incurred by the supplier or.

owner in complying with the provisions of section 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 deposite of such estimated cost to the supplier or owner.

(6) No work upon such building, structure, ﬂood bank, road and addition or
alteration thereto shall be commenced or continued until the Electrical Inspector

depreciated’ cost of the matenal which shall be avallable from the existing -
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64,

65.

has. certified that the provisioris of regilation 58, 60 and 61 should not be
contravened either during or after the aforesaid construction:

Provided that the Electrical Inspector may, if he is satisfied that the

- overhead line has been so guarded a$ to secure the protection of persons or

propetty from injury, certify that the work may be executed prior to the alieration
of the overhead line or in the case of temporary addition or aIterat:lon without
alteration of the overhead line. :

(7) The suppliér or ewner shall, oh receipt of such deposit, alter the overhead line
in such a way that it does not contravene the provisions regulation 58, 60 and 61
either during or after such construction within two months from the date of such’

deposit or within such longer period as the Electrical Inspector may allow.

Transporting and storing of material near overhead lnes.- (1) No rods, pipes
or similar materials shall be taken below, or in the vicinity of, any bare overhead
conductors or lines if these coniravene the provisions of regulations 60 and 61
unless such materials™are transported under the direct supervision of a person

- designated in this biehalf by the owner of such overhead con‘dubtors or lines.

(2) No rods, p1pes or other similar materials shall be brought within the flash over

~ distance of bare live conductors or lines.

(3) No material or earth work or agricultural produce shall be dumped or stored,

no trees grown below or in the vicinity of, bare overhead conductors, or lines to
confravene the provision of regulations 60 and 61. :

(4) No flansmable matcria_l shall be stored under the electric supply lirie.

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

' (6) Firing of any material below electric lines shall be prohibited.

General clearances.- (1) For the purpose of computing the vertxcal cIearance 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"temperature as specified

under regulatxons 57 and computing any horizontal clearance of an overhead line

the maximum deflection of any conductor shall be calculated on the basis of the

. wind pressure specified under regulatlons 57.

(2) No blasting for any purpose shall be done within 300 metres from the
boundary of a sub-station or from the electric supply lines of voltage exceeding
650 V or tower structure thereof without the written permission of the owner of
such sub-statlon or electric supply lines or tower structures and in case of mining
lease hold area, without the wntten permission of the Insﬁ:ector of Mines.

(3) No cutting of soil within ten meters from the tower structure of 132 kV and
above voltage level shall be pemutted without the written permission of the owner
of tower structure.
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(4) No person shall construct’ brick kiln or other polluting units ear the

installations or transmission lines of 220 kV and above within a distance.of 500

. metres.

67.

e 68_’."

69.

. Routes proximity to aerodromes.- Overhead Tlines shall not be erécAte';d' inthe =

vicinity of acrodromes unless the Airport Authorities have approved in writing the ™

route of the proposed lines as-per relevant Indian Standards, - -

Maximum interval bet-‘weeii: supports.- All. conductors ‘shall- be .attached to.
supports at intervals not exceeding the safe limits based on the-ultimate tensile .
- strength of the conductor and the factor of safety specified under regulations 37. -

. Provided that in the case of overhead lines carrying 'édnductdr_é ‘of voltage

metres.

Conditions to apply where telecommunication lines and ‘power- lines are.

carried on same supports.- (1) Every overhead_telecommuﬁic'atioh, line erected

" on supports carrying a power line shall consist of. conductors each having a
. breaking strength of not less than 270 kg. I S

carrying a power line shall be suitably guarded against j’ightning and ‘shall be
protected by cut-outs. R N

(3) Where a telecommunication line is erected on supports carrying a power line . .
~ of voltage exceeding 650 V, arrangement shall be made to safeguard any ‘person
against injury resulting from contact, leakage or induction between such power =~
and telecommunication lines. o S - '

not exceeding 650 V when erected in, over, along or dcross any street, the intetval -
shall not, without the consent in’writing of the Electrical Inspector, ‘exceed 63 °'

(2) Every teléphone,_used on a telecommunication ling ‘erected on suppbrts

Lines crossing or appreaching each other and l_ines'crossing-streetﬂand'r'oad.é O
Where an overhead line crosses or is in proximity to any telecommunication line,: .-+

the owner of eithér the overhead line or the telecommunication line, whoever lays

his line later, shall arrange to- provide for protective devices or _guarding -
. arrangement and shall observe the following provisions, namely:- L

~ (i) when it is intended to erect a telecommunication line or-an 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 one month’s notice of his intention o to do-along with . .
" the relevant details of protection and drawings to the owner of the existing

line; S . ' c

(it) | ‘guarding shall be provided where lines of voltage not _e'xcee-ding 33

kV cross a road or stresi;

(iii) where an-overhead line crosses or is in proximity to another overhead
line, guarding arrangements shall be provided so to guard against the .

possibility of their coming info contact with each othert;

3747 GI/0—30
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(Minimum clearances in metres between AC and DC lines crossingeach

- (iv)  where an overhead line crosses another overhead line, clearances.
* shall be as under:- ' - :

. (Minimum cl'earénées in metres between lines crossing each ot’l_;er)
220KV - 400KV 800KV

Sk
No

VRPN

Nominal
System
Voltage

- Low and

Medium
11-66 kV

110-132kV
220kV.
400 kV

- 800kV

11-66 kV  110-132

2.44

2.44
3.05

458

5.49
7.94

kV

3.05

305
3.05
- 4.58

5.49

794 -

4,58

4.58
4.58

458

5.49.
7.94

5.49

549

5.49

549 _
- 5.49

7.94

7.94
7.94
7.94

- 1.94 _

- 7.94

7.94

Provided that no guardings are required whenline of voltage

~ exceeding 33 kV crosses over another line of 250 V- and above voltage or a

road or a tram subject to the conditicn that adequate clearances are
provided between the lowest conductor of the line of voltage exceeding 23
KV and the top most conductor of the overhead line crossing underneath
the line of voltage exceeding 33 kV and the clearances as stipulated in
' .regulatioh 58 from the topmost surface of the road maintained,

(v) where an_oVerhead direct current (DC) line crosses another overhead
line, clearances shall be as under:- - :

other)
S [ Sysytem 100KV | 200KV | 300KV [ 400KV 500 KV | 600kV.
No. | Yoltage DC DC “bC DC DC DC
" | AC/DC : o
i [Lowand | 305 | 471 | 532 6.04 679 | 7.54
- Medium AC | - . J -
7. | 11-66kV - | 305 | 471 5.32 604 | 6.79 7.54
- [AC : , '
43 [110-132kV | 305 | 471 532 6.04 6.79 7.54
AC , ' : '
4. 1230kVAC | 458 471 532 604 | 6.9 7.54
5. 2‘00kV'_DC 47 471 1 532 | 604 6.79 754"
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6 300KV AC | 532 5.32 532 | 6.04 679 | 7.54

7. | 400kV AC 5.49 549 | 549 604 |- 679 7.54

S 200KV DC | 604 | 604 | 604 | 604 | 679 | 734

9. 500 kv DBC 6.79 679 | 679 I 679 | 6.79 - 7.54

T T600kVDC | 754 | 754 [ 754 | 754 | 754 7.54

N
iy

T ROEVDC | 794 | 794 | 794 | 794 | 194 | 79

(vi) .aperson erecting or proposing to erect a line which may cross or be in

proximity with 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 (jii) and @(v);

(vii) in all cases referred to in this tég’ulation the é),ﬁpenses of providing the
guarding arrangements Ot protective devices shall be borne by the person
whose line was last erected; ' ' ”

~(viii} where two lines cross, the-crossing_shall be made as nearly at right
angles as the nature of the casc admits and as near the support of the line as

practicable, and the support of the low 1 line shall not be erected below the
upper line; o

(ix) fhe guarding__aﬁangements' shall ordinarily be carried out by the owner
of the supports-on which it is made and he shall be responsible for its
efficient maintenace. -

T 0'3','::Gil'érding.- (1) Where guarding is required under these regulations the following
shall be observed , namely:- o - o :

(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 breaking strength of not less '
than 635 kg and if made of iron or steel, shall be galvanised;

(iii) every guard-wire or cross-connected systems 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 11ne crossmg over-a troll»ey&nre the guardmg shall be
subJected to the fo]lowulg conditions, namely:-. ,

@ where there is only one troIley-w1re two guard—w1res shall be erected -
as in DIAGRAM—A N

‘ (n) where there are two trolley —wires and the distance between them .
* does ot exceed 40 cms, two guard -wires. shall be erected as in
- DIAGRAM -B; : :

(iii) 'wliere there are two trolley wires and the distance between them
~: exceeds 40 cms but does not exceed 1.2 metres, three- guard-w1res shall be
- erected as in DIAGRAM- o o : . '

. (1v) where there are two trolley—w1res and the d1stat1ce between them
-exceeds 1.2 metres each trolley-wue shall be. separately guarded ‘as in.
DIAGRAM D A

_ '(v) the rise. of trolley boom shall be so limited that when the trolley N
- leaves the trolley-w1re 1t shall not foul the guard-wires; and

(v1) where a telegraph lme is hable to'fall or be blown down upon an
- amm, stay-wire or’span-wire and so slide-down upon a trolley-wxre, guard _
hooks shall be prowded to prevent such shdmg

DIAGRAM—A
 20Cms  20Cms .

MIN 60Cms

l i

O
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DIAGRAM-B  DIAGRAM-C
o 4+ t o o ¢t o "t o
MIN MIN - MIN - MIN
60 Cms 60Cms 60Cms 60 Cms
20 Cms 20Cms 20 Cms " 20
Cms . C ' _
- +——0 «+— Upto—>0 —» | #— O ¢—— Oyer —» O~—>
40 Cms " 40Cmsand upto 120cms -
| o DIAGRAM-D - . .
20Cms 20Cms 20Cms 20 Cms
: 04-——;—4-0 Oo——?—.>0
: — 60Cms . 60Cms

OVER 120cms.

71. Service lines from overhead lines.- No service-line of tapping shall be taken off |
an overhead line except at a point of support: - . -
Provided that the ﬁ_umbar of tappings per conductor shall not be more than
- four in case of connections at voltage not exceeding 650 V.

72. Earthing.- (1) All metal supports and all reinforced and prestressed cement
concrete supports of overhead lines and metallic fittings attached thereto, shall be |
« either permanently and efficiently earthed by providing a continuous earth wire
and securely fasteriing to each pole and connecting with ¢arth ordinarily at three
points in-every km. with the spacing between the points being as nearly equidistant
as possible or each support and the metallic fitting attached thereto shall be’
- efficiently earthed. B e : o '

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

. {3) Eagh stay-wire shall be similarly earthed unlé§s insulator has been pléced—in it
~ ataheight not less than 3.0 metres from the ground. ' '
73. Safety and protective devices. (1) Every overhead- l'ineiwhiqh}is not being - -
suspended from a dead bearer wire, not being covered with insulating material and
not being a trolley-wire, ' is erected over any part of a street or other public place
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or in any factory or mine or on any consumer’s premises shall be protected w1th
garth gaurdmg for rendenng the line electrically harmless in case it breaks.

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

(3) The owner of every overhead line of voltage .exceeding 650 V shall make
adequate arrangements as per relevant Indian Standards to prevent undesignated
persons from ascending any of the supports of such overhead lines which can be
easily climbed vpon without' the help of a ladder or special appliances.

Explanarzon For the purpose of this relgulatlon rails, remforeed cement concrete
poles and pre- -stressed cement concrete poles without steps, tubular poles, wooden
supports without steps, I-sections and channels’ shall be deemed as supports which-
cannot be easﬂy cilmbed upon

74. Protection against llghtmng - (1) The owner of every overhead line, sub- station

~or generating station which is exposed to lightning shall adopt efficient means for
dlvertmg 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 electrode or junction
of the earth mat already provided for the sub-station of voltage exceeding 650 V
subje_ct to the avoidance of bends wherever practicable, ‘ '

75. Unused overhead lines.- Where an averhead line ceases to be used as an eleomc
‘ snpply line: :

(i) the owner shall' maintain it in a4 safe mechamcal condmon in
accordance with regulation 57 or remove it.

(ii) the Electrical Insp'ector shall by a notice in writing served on the
owner, require him to maintain it in a safe mechanical c¢ondition or to :
remove it within thirty days of the receipt of the notice. h

76. Laymg of cables.- (1) No underground power cable of voltage exceedmg 33 kv
' shall be laid without a minimum underground depth of 1. 2 meters.

(2) Ne underground telecommunication cable shall be laid without a minimurm -
separation distance of 0.6 meters to the underground power cable of. voltage
exceeding 33 kV. - - :

77. Protection against electromagnetic interference.- The owner of every overhead
power line of voltage level 11 kV or higher shall submit proposal for obtaining
Power Telecommunication Co-ordination Committee clearance to ensure safety of _

" the personnel and telecom equipment.
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78.

‘Chapter VIIL

_Safety reqeirements for Electric Traction _

Application of chapter - (D The regulations in this chapter shall apply only
where: electrlclty is used for the purposes ‘of traction:

Provided that nothing 1n thls chapter shall apply to electricity used for

- the publxc carriage of passengers, animals or goods on, or fot- the 11ght1ng or

ventilation of the rolling stock of any railway or tramway subject to the provisions

-of the Railways Act, 1989 (24 of 1989).

(2) In this chapter the conductor used for transmlttmg electricity to a vehicle is

referred to as the “line” and the other conductor as the “return”,

(3) The owner of the line, return, rails or trolley wire, as the case may be, shall be
respoﬁsible fc)r the observance of regulations 79 t0.92. '

) Before an apphcatlon is made by the owner of an installation of voitager
_exceeding 650 V' to the Electrical Inspector for permission to commence or

recommence supply after such installation has been disconnected for six months
and above, the supplier shall-ensure that the electric 'supply lines or apparatus at
voltage exceeding 650 V belonging to h1m are p]aced in posmon properly
connected and duly completed.

- {5) The supply of e]ectncrty shall riot be commenced by the suppher unies;a and

79.

80.

81.

82.

until the Electrical Inspector 1s satisfied that the provisions of regulanons 44 10 50
and regulation 79 to 92 have been coinplied with and the approval in writing of
the Electrical Inspactor has been obtained by him

Voltage of supply to vehicle.- No person shall supply electnc1ty to any troney

* wire or other conductor at voltage exceeding 650 V used'in direct electrical and
" mechanical connection with any vehicle, except with the writien approval of the
Central Government or the -State Government, as the case may be, and subject to

such conditions _as the State Government may think reasonable to impose.

Insulation of lines.- Every line shall be insulated throughout and a line mey

consist of either bare conductors supported on structures through insulators or-

msulated cable.

Insulation of returns.- (1) Where any rails on which cars run, or any conductors
laid bétween or within 0.9 metre of such rails, form any part of a return, such part
may be un-insulated and all other returns or parts of a return, shall be
insulated, unless they are of such conductivity as to secure the condmons required
by sub—regu]anons (2) and (3 ) of regulatlon 82. :

(2) Where any part of a return 1s un- msulated it shal] be connected w1th the
negatrve or neutral of the system

Proximity to-metaid’ pijpes.- (1) Whel%i"ih- indulated return is'in prox1m1ty o

any metallic pipe, structure or substance not belonging to the owner of the return,

<
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the owner of un-insulated return shall, if so required by the owner of such pipe, -
structure or substance, connect his return therewith at his own expense.

(2) Where the retum is partly. or entirely un-insulated, th_e owner shall, in the

~ construction and maintenance of his. system, adopt such means for reducing the .

difference produced by the current between the potential of the un-insulated return -
at any one point and the potential of the un-insulated return at any other point as to 7
ensure that the difference of potential between the un-insulated retiirn and any
metallic pipe, structure or substance in the vicinity shall not exeeed four volts _
where the return is relatively positive, or one and- one-third volts where the return
is relatively negative. - - Lo o

- {3) The owner of any such pipe, struéture or substance in respect of it require the

83.

owner of the un-insulated return at.reasonable times and intervals to ascertain by

test in his presence or in the presence of his representative, whether the condition

specified in sub-regulation (2) is fulfilled, and, if such condition is. found to be
fulfilied, all reasonable expenses of, and incidental to, carrying out of the test shall -
be borne by the owner of the pipe, structure or substance. '

(4) The potential of un-insulated return with respect to carth at any ﬁdint shall not
exceed fifty volt under normal conditions. ' o
(5 The_pe_troleum Sidings installation earth shall be connected to the un-insulated -

return to make it equi-potential, and pipelines in the vicinity of the track should be
propetly earthed. o - : T

‘Difference of potential on refurn.- ‘Where  the return. is partly. or entirely un-

insulated, the owner shall keep a continucus record of the difference of potential,

| during the'working of his system, between every junction of an insulated return

with an yp-insulated return and the point- on the route most distant from that

- junction, ‘arid the difference. of  potential shall not, under normal running

84.

conditions; exceed a mean valué of seven volts 'beIWeen; the highest momentary

peak and the average for the hour of maximum load,

Leakage on conduit s,yste_m_.-k Wherév_ both the line and the return are placed-
within a conduit, the following conditions shall be fuifilled in the construction and

maintenance of the system, namely:-

(i}  where the rails are used to form any part of the return, they shall be
clectrically connected at distances not exceeding 30 metres apart; with the
conduit-by means. of copper:strips having a cross-sectional area of at-least
0.40 sq. cm. or by other means of equal conductivity and where the return’
-.is wholly insulated :and contained within-the conduit, the latter shall be
-comnected with earth at the ‘generating station or sub-station through an
instrument suitable for the indication of any contact or.partial contact of
- either the line or the return with the conduit; and ' C

(i) the leakage-current shail _-bé"aséé_f-tﬁned daily, before or after the
hours of running, when the ling is fully charged and if at any time it is
found to. exceed 0.6 ampefe,per : k.. oficsingle- tramway itrack; the

satpinelnn v oy ot U g
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85.

86. 1

89,

91.

" 88.

90.

transmission and use of electricity shall be suspended unIess the leakage is
Stopped within twenty four hours.

Leakage on system other than conduit system.- Where both the line and the
return are not placed within a conduit, the leakage current shall be.ascertained
daily before or after the hours of running, when the line is fully charged and if at

_any time it is found to exceed 0.3 ampere per km. of single tramway track, the -
-transmission and use of electricity shall be suspended unless the leakage is stopped °

within twenty four hours

Passengers 1ot to have access to electric circuit.- Precautions to.the sat1sfact10n
‘of an Electrical Inspector shall be taken by the owner of svery vehlcle to prevent,-

@ . the access of passengers to any pornon of the eleemc circuit where

there is danger from electric shock

(i) any metal, hand-rail or other metallic substance liable to be handled
by passengers becommg charged.

. Isolation of sections.- Every trolley wire shall be constructed in sections not
-exceeding 1.6 km. in length, and means shall be provided for isolating each
. section.

Minimum size and strengfia of trel!ey wire.- No trolley-wire shall be of less

cross-sectional area than 0.5 sq. cm. of shall have an actual breaking load of less

than 2000 kg.

Helght of tro[ley wire and length of spam.- A trolley _wiie or a traction feeder on ,
the same supports as a trolley wire shall, at no place be, at a height from the

surface of the street of less than 5.2 metres except, where it passes under a bndge

or other fixed structure, or through or along a tunnel or mineshaft or the like in

which case it shal] be suspended to the satisfaction of an Electrical Inspeetor

Earthmg of guard wires.- Evely guard wire shall be connected w1th earth at
each point at which its electrical continuity is broken and shall also be connected
w1th the rails at intervals of not more than five spans. -

-'Pr0x1mlty to magnetlc observatones aud Eaboratorles - Traction works shall

not be carried out in the vicinity of geomagnetic’ observatories and laboratories

without the concurrence of the C entral Government or of any officer authorised by

- 1t m th1s behalf.

92.

.R'ecords.- (1 The owner shall keep the following records, namely : -

: (l) daily records showing -
" (a) the maximum working current from the source of supply;

: (b) the maximum working voltage at the source of supply;

o (c) thedifference of potential; as required under regulation 83'; and -

3747 G/10—31
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- 93.

94.

95.

(d) the leakage current, if- any, as required under regulation 84 and
85. .

(ii) occasional records showing —
(a) every test made under sub-regulation (2)'and (3) of regulation 82

(b) every stoppage of leakage, together with the time occupied; and

(c) particulars of any abnormal occurrernce affectmg the electnca]

workmg of the system.

(2) The records so kept under sub- regulatton (1) shall be open 10 exammatlon by
Electrical Inspector.

Chapter IX

;-

Safety requirements for mines and oil fields

.Appllcaﬁon of chapter The regulation in this chapter shall- apply only Where'

electricity 1s used in mmes as defined in the Mines Act, 1952 (35 of 1952) anﬂ otl
fields. ' .

‘Pesponsibility for observance.- (1) It shall be the duty of every person in cher_ge
~ of and responsible to the mine including the owner, agent, manager ; and Engineer
of mine and oil field to comply with and enforce the regulatlons in this chapter

and it shall be the duty of all persoiis -employed to conduct ‘their. work in
accordance with these regulations.:

(2) In every mine or 'oil-ﬁe]d while electncxty is bemg used such number of
designated supervisors” and electrlcwlns shall be on duty as the owner may
decide. -

Explanation — For the purposes of this regulation, the word “Engineer” shall
(i) in the case of a coal mine, have the same meamng as a331gned to it
in the Coal Mines Regulations, 1957;

- (11)' in the case of a metalliferous mine, have the same meaning as
assigned to it in the Metalliferous Mines Regulations, 1961; and

(iii} inthe case of an oil mine, mean the ‘Installation Manage_r’ under

- the Qil Mines Regulations, 1984.

[

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 type of apparatus, together with

-~ such particulars in regard to circumstances of its use which may be required by the

' InSpector shall be sent to the inspector of mines by the persons speclﬁed in

L
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~regulation 94 in the form set out in Schedule X1 or Schedule-XII whlchever 15

9.

97.

appllcable

(2) The persons specified in regulation 94, shall also give to the inspector of
mines not less than seven days notice in writing of the intention to bring into use -~

any new mstallatlon in'a mine or oil-field’; ‘giving details of apparatus msralled and
its location; : .

* Provided that in case of any additions or alterations to an existing nstallation

of voltage not exceeding 650 V, immediate notice in writing shall be sent to the

inspector of minés before such additions or,-'f"alterations are brought into use.

Provided further that this *egulatlon shall not apply to te}ecommunlcation or-

signaling apparatus.

Plans.- (1) A correct plan,. on the same scale as the plan kept at the mine in

fulfillment of the requirements of the Mines Act, 1952 (35 of 1952), shall be

available in the office at the mine showing the position of all fixed apparatus and
~ conductors therein, other than lights, telecommumcatlon or srgnalmg apparatus or.

cables for the same:.

(2} A similar plan on the scale not less thari 25 cm. 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 Central Government may direct, showing

the position of all electric supply lines, shall be kept in the office of any licensee
or other person transmitting or distributing electrlclty in a-mine or 011 field.

(4)- The plans specified under this regulation shall be examined and corrected as

often as necessary to keep them up-to-date and the dates of ‘such examinations . .

shall be entered thereon by the manager or owner of the mine or wells and such
plans shall be available to the Ihspector,.or inspector of mines, at any time.

Lighting, overhead lines, communication and fire precautions.- (1) In a mine

illuminated by electricity, one or more. ﬂame safety lamps or other lights
approved by the inspector of mines, shall be maintained in a state of continuous
illumination in all places where failure of the electric hght at any time shall be

prejudicial to safety

(2) Efficient means of communication shall be provided in every mine between
the point where the switchgear under sub- regulatlon (1) regulatlon 105 is'erected,
the shaft bottom and other dlsmbutmg centres in the mines.

(3). Fire extinguishing appliances of adequate capacity and of an 'approverd'typ'e-_ :

shall.be installed and properly maintained in every place in a mine containing

apparatus, other than cables, telecommunication and signaling apparatus.

(4) In case of mines, minimum clearance above ground of the lowest conductor of

over head lines or over head cables where- dumpers or trackless vehicles are being

operated, shall not be less than twelve meters in height from the ground across the

road where dumpers or trackless vehicles cross.
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98.

Iso!atlon and fixing - of transformer and switchgear.- (1) Transformers and
switchgear shall be placed in a sepatate room, compartment or box ‘wheré " -

. necessary 1o prevent danger of mechamcal damage

;

(2) Unless the apparatus is so constructed, protected and worked as to obviate the
 risk of fire, no-inflammable material shall be used in the construction-of any. room,

compartmént or box containing apparatus, or in the construction of any of the -
fittings therein and each such room, compartment or box shall be substantially
constructed and shall be kept dry and illuminated and efﬁc:1ent ventllatlon shall be

- prov1ded for all apparatus mstalled therem

99,

(3) All apparatus that has to be worked or aitended to. and all handles intended to
be-operated shall be placed at a spacious working place which is acce551ble clear
of obstructlon and- free from danger so far as circumstances permrt

Method of earthmg Where carthing is necessary in a mine it shall be carried out
by connection to an earthing system at.the- surface of the mine and in a’ manner -
approved: by the inspector of mines. : '

: 100 Protective equlpment ( I) In'the interest of safety, approprlate equrpment shall E

be suitably placed in the mines for automatically disconnecting supply to 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

uptol100 V for below ground mines and oil fields and 50 ampere in installations
of voltage exceeding 1100 V. and upto 11 kV in open cast mines and the -
magnitude of the earth fault current shall be limited to these spemﬁed values by -

: employmg su1tably deSIgned restricted neutral system of power supply. .

© - {(2) The operatlon of the sw1tchgear and the relays shall be recorded daily at the

~ generating station, sub-station or switch station’in a register kept for the purpose.

(3) The effe'ct:iveness of the switchgear and the protective system _shall -always 'be :
kept and maintained in working order, shall be checked once every three month’s

- and the result thereof shall be’ recorded in a separate reglster kept for the purpose

101 Earthmg meta]- (1) " All metallic sheaths, coverings, handles, joint boxes

“sWitchgear. frames, mstrument covers, switch and fuse covers of boxes, all lamp

holders, unless effi iciently.protected by an insulated covering made of fire resisting .
material, and the frames. and bedplates of generators, transformers and -motors,
1neludmg portable motors, shall be earthed by connection to an earthmg system in

the manner spemf ed in regulatlon 99.-

(2) Where cables are provrded w1th a meta]hc covering- constructed and mstalled
in accordance with clause (d) of regulation 106, such metalllc covering may be
used asa means of connection to the earthmg system.

‘ (3) All conductors. of an earthmg system shall have conductmty, at all parts and

all joints, at least equal to fifty per cent of that of the largest conductor used solely
to supply the apparatus; a part of which desired to'be earthed: :
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. Provided that.no conductor 'o'f_ an earthing system shall have a cross-
sectional area less than 0.15-sq. em. except in the case of the earth conductorof a
flexible cable used with portable apparatus where the voltage does not exceed 125

Volts, and the cross-sectional area and conductance of the earthcore is not less

" than that of the largest ofithe lrve conductors in the cable.”

{4 ~All JOm_ts-zn earth conductors and all joints in the metallic covering of cables
sh'a—ll be 'p'roperly:soldered or otherwise efficiently made.

g (5) No swrtch fuse or circuit- breaker shall be inserted' in any carth conductor.

. (6) Thrs regulatron shall not apply, except in the case of portable apparatus to
- . any system ina mme in. whrch the voltacre 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 2 voltage exceedmg 6600
o . Volts: : : : -
. S Provided tha’t-'

(i) ~ where hand-held portable apparatus is used the voltaﬂe shall not exceed :

125 V;
(i) - where' electric,_lighting is tlsed,-‘

(a)i " in underground mines, the lighting system shall have a mid or neutral

point connected with earth and the voltage shall not exceed 125 V between .

phases;

by on the surface of a mine or in an;open cast mine, the voltage may be

raised to 250 V, if the neutral or the niid point of the system is connected -

with earth.and the voltage between the phases does not exceed 250 V;

(u1) where portable hand- lamps are used in underground workmg 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 circuit-'voltage shall not exceed 30'.V'

Prov1ded further that in fixed plants the sald voltage may be pemntted
_upto 650 V, if the bolted type plug is used :

- 103. Transformers Where electncrty is transformed suitable provrsron shall be made
- to guard against danger by rcason of the lower voltage apparatus becoming -

accrdentally charged above its normal voltage by leakage from or contact w1th the
hrgher vcltage apparatus.

104 Swrtchgear and termlnals Sw1tchgear and all termmals cable ends, cable-jomts'

and connections to apparatus -shall be totally enclosed and shall be ‘constructed,
installed and maimained as to comply. with the following requirements, namely:-
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(i)- . all parrts shall be of mechanical strength sufﬁeient to resist rough usage;

(i) all conductors and contact areas shall be of adequate current—carrymg
capac1ty and all joints in conductors shall be: properly soldered or 0therw15e' e
Efﬁment]y made; ) 7 _ g

(iii) the lodgement of any matter hkely to dimiifiish the 1nsu1at10n or affect
the workmg of any switchgear shall be prevented; :

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

(v) where there may be risk of 1gmtmg gas coal- dust 011 or other
inflammable material, all parts shail be, so protected as to prevent open
sparking; and

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

105.Disconnection of supply - (1) Properly constructed sw;tchgear for disconnecting
the supply of electricity to a mine or oil-field shall be prov1ded at a point approved
by the inspector of mines.

(2) Atany time, when any cable or overhead line supplying electnmty to the mine
from the aforesaid switchgear is live, a person désignated to operate the said
sthchgears shall be available w1th1n easy reach thereof:

Provided that in the case of gassy coal seam of second degree and third
degree gassiness, the main mechanical ventilator operated by electricity shall be
‘interlocked with the sw1tchgear $0 as to automatically disconnect the power supply
in the event of stoppage of main mechamcal ventilator. a

(3) When necessary in the interest of safety, any apparatus su1tab1y pIaced shail
be provided for disconnecting the supply from every part of a system

- 7_ 4 If the inspector of mines in the interest of safety considered it necessary, he

may direct that the apparatus specified i in sub-regulation (3) shall be so arranged as
- to disconnect- automancally, from the supply, any sectmn of the system subjected
_ toa fault.

(5) Every motor shall be controlled by sthchgear which shall be:so arranged as
to disconnect the supply from the motor and from all apparatus connected- thereto
and such switchgear shall be so placed 4s to be easily operated by the person
de31gnated to.operate the motor.

- (6) Whenever required by the inspector of mines the motor shall be controlled by
a switchgear to disconnect automatically the supply in the event of condltlons of
over-current, over—voltage and single phasing.
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(7) -Auxiliary fan shall be interlocked with the switchgear controlling power
supply to the in-bye face equipment of below ground coal mine for automatic
disconnection -of power supply in the event of the stoppage of the auxiliary fan,

106.Cables.- All' cables, other than flexible cables for portable or transportablé
apparatus, shall fulfill the fq]lowing requirements, namely:-

(i) all such cables, other than.the outer coriductor of a concentric cable, shall

be covered with insulating material and shall be efficiently protected from

mechanical damage and supported at sufficiently frequent intervals and in such .

4 manner as to prevent damage to such cables;

(ii) (2) except as provided in clause (iii) no cables other than concentric cables
or single core-or'two core or multi- core cables protected by a metalljc

~.covering and which contain all the conductors of a circuit shall be used .

where the voltage exceeds 125 V or when an Inspector considers that there
is risk ¢f igniting gas or coal dust or other inflammable material, and so
" directs; :

)} the sheath of metal-sheathed cables énd ‘the metallic armouring of

armoured cables shall be of a thickness not less than that recommended -

from time to time in #the relevant standard of the Bureau of Indian
Standards; -~ ¢

(iii) where a voltage exceeding 250 V but not exceeding 650 V direct curreni
system is used, two single core cabies may be used for any circuit provided that
their metailic coverings are bonded together by earth conductors so placed that
the distance between aiy two -consecutive bonds is not greater than thirty

metres measured alonig either cable:
(iv) The metallic covering of evéry cable shail be -
(a) electrically an_& mechénicélly continuous throughout;
(b) earthed, if it is requ?red ny_ sub-regulatiq.n 3) of regul-ation‘,-l()l to be
;3;;1;21; by a connection to the,_earthing sy§terg of lcqnductivity specified

(¢) efficiently protected against corrosion where necessary;

(d ofa cond'uc.t,ivity at all parts and at all joints at Ieast equal to fifty per

cent of the conductivity of- the largest conductor enclosed by the said

metallic covering; and .

(e) where the:_'é may be risk of igniting gas, ‘céal-dust, or other inflammable _

" material, so constructed as to ptevent, as far as practiéab’le, the occurrence of
open sparking as the result of any fault or leakage from live conductors, -

(v) cables and conductors where connected to motqg_s;__._ tr_ansfonngfs,

switchgear and otherapparatus; shall be ifistalled so-that,-
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(a) they are mechamcally protected by securely attachmg the metalhc :

covermg to the apparatus; and

(b) the msulatmg material at each cable end is efﬁ(:lently seaIed 50 as to
prevent the drmmutron of its msulatmg properties;

- (vi) where necessary to prevent abrasion or to secure gas-tlghtness properly '

constructed glands or bushes shall. be provrded

- (vin) unarrnored cables or conductors shal]_ be conveyed either in metallic pipes. =
or metal casings or suspended from efficient insulators by means of non-
conducting materials which will not cut the covering and which will prevent

contact with any timbering or metal work and if separate insulated conductors
are used, they shall be installed at least 3.75 cm. apart and shall not be brought
to gether except at lamps, switches and fittmgs

107 Flexrble cables (D Flex1ble cab]es for portame of iransportable apparatus shall
be two core or multi core, unless requited for electric welding, and shail be

covered with insulating matenal which shalI be. efﬁcrently protected from
mechamcal injury. -

{2) If flexible metallic covering is used either as the outer conductor' of a
concentric cable or as a means of protection from mechanical 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 cony junction w1th an earthmg core. : : :

- (3) “Every flexible cable mtended for use w1th portable or transportable apparatusr‘
shall be connected to the system and to such apparatus by properly constructed

connectors

_ Provided that for machlnes of voltage exceedmg 650 V. but not exceedmg '
33 kV a bolted type connector shall be used and the trailing cable- sha]l be suitably
anchored at the machine end..

; Prov1ded further that . where there are space hmrtatlons ft‘;r mu]tlple on-
board motors and equipment for transportable or portab]e machines; direct entry

flexible cable with elastomeric sealing rings, compression gland, packmg gland or - -

sealing box which does:not alter the flame proof property may be‘pérmiited and if
a cable entry can accept any ‘sealing ring with same outside diametér but different
internal dimension, the ring shall have a minimum uncompréss xial'height of
twenty. millimeter for circular cables of diameter not greater .than twenty

_ ,mrlhmeter and twenty five mlllrmeter for circular cables of dranreter greater than
~ twenty millimeter. : :

- (4) At every point. where ﬂexrble cab]es are Jomed to main ables a circuit
breaker shall be provided which -is capable of automatically ¢
_ supply from suchr ﬂex1ble cables - '

(5) Every flexible cable attached to-a: portable or: transportable machrne shall be
examined periodically by the pérson designated to operate the tmachine, and if

such cable is used underground, jt shall be examined-at least once in each shift by
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- such person and if such cable is found to be damaged or defective, it shall
forthwith be replaced by a cable in good condition.

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

transportable apparatus shall be provided with flexible metallic screening or

pliable armouring and cables of portable apparatus shall be provided with flexible
" metallic screening on all the power and pilot cores.

‘Provided that the provision of this regulation shall not apply to flexible
cables attached to any transportable or portable apparatus used in open cast mines
or below ground mines where reeling and unreeling of such cables is necessary as '
,per des1gn features of the equapment o

(7) All flexible metalhc screenmg or armourmg specified in sub—regulatlon (6)
shall fulfill the requirement speclﬁed in clause (iv) of regulation 106 .

Provided that in the case of separately screened flexible cables the
conductance of each such screen shall not be less than twenty five per cent of that
of the power conductor and the combined conductance of all such screens shall in’
no case be less than that of 0.15 sq. cm. copper conduetor

(8) Flexible cable exceeding hundred metres in length shall not be used w1th any -
_portab]e or transportable apparatus:

Provided that such flexible cable when used with coal cutting machines or

cutter or loader or armoured face conveyor for long wall operation, or with shuttie

~ cars or load haul dumper or cutter loader or all alike equipment for development
and de-pillaring operation shall not exceed two hundred fifty metres.in length:

- Provided further that the aforesaid cable in case of an open cast mine when
used with electncally operated heavy earth moving machmery shall not exceed
‘three hundred metres in length and for bucked wheel excavator at 11 kV shal] not
exceed one thousand metres in length ~

(9) Flexible cable, when installed in a mine, shall be efﬁc1ent1y supported and
protected from mechanical i mjury '

(10)Flexible cables shall not be used with apparatus other than portable or
transportable apparatus N
(11)Where flexible cables are used they shall be detached or otherwise isolated
from- the source of supply when not in use, and arrangements shall be made to"
prevent the energlsmg of such cables by undesignated persons.

108.Portable and transportable machines.- The. person demgnated to operate an

electrically driven coal-cutter, or other portable or transportable machine, shall not

" leave the machine while it is in operation and shall, before leaving the area in

which such machine is operating, ensure that the supply is disconnected from the

flexible cable which supplies electricity fo the machine and when ‘any such

- machine is in operation, steps shall be taken to ensure that the ﬂemble cable is not
dragged along by the machine:

3747 GIM0-—32
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Provided that all portable and transportable machines used in underground
mines shall operate on remote control from the concerned switchgear with pilot
core protection. ' : - )

109.Sundry precautions.- (1) All apparatus shall be maintained reasonably free from
- dust, dirt and moisture, and shall be kept clear of obstruction.

(2) All ajgparatus'other than portable and transportable apparatus shall be housed
in a roem, compartment or box so constructed as to protect the contents from
damage occasioned by falling material or passing traffic,

(3) Inflammable or explosive material shall not be stored in any room,
compartment or box containing apparatus, or'in the vicinity of any apparatus.

{4) Incase ofa fault in any circuit, the part affected shall be made dead without
delay and shall rémain 5o until the fault has been remedied.. :

£5) While lanmps ére%ein_g ehang:tfd the supply shall be disconnected.

(6} ‘Mo llamphoider shall have met&_iiic_connecﬁén with the guard or other metal
- work of a portable hand lamp.

{7) The following notices in Hindi and local language of the distriet, so designed
and protected as to be easily legible at all times, shall be exhibited at the following

- places, namely;- o
(i) where electrical apparatus is in use, a notice forbidding undesignategé

persons fo operate or otherwise interfere with such apparatus;

{ii} in the interior or at the surface of the mine where a telephone or other
means. of communication is provided, a notice giving full instructions to
person, at the surface of the mine, designated to effect the disconnection of
the supply of electricity to the mine, - -~ o '

{8) All apparatus, inéludiﬁg portable. and transportable apparatus, shall be
operated only by those persons who are designated for the purpose.

(9) Where a plug-and-socket-coupling other than of ‘bolted type is used with
flexible cables, an electrical inter-lock or other approved device shall be provided
to prevent the opening of the coupling while the conductors are live.

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

(1) all cables shall be conétructed, installed, protected, operated and
‘mainfained in such a manner as to prevent risk of open sparking; B

(i) all signali_ng, telecommunication, remote control and insulation tester
circuits shall be so constructed, installed, protected, operated and maintained
ss to be intrinsically safe; : ' - :
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(iii) all apparatus including portable and transportable 'appa.ratus, inclading

lighting fittings used at any place which lies in-bye of the last ventilation
connection shall be flame-proof: ' '

Pr_ovided that electrically operated or battery operated pOrtﬁbIe' or
transportable apparatus such as shuttle car, men or material transporting

r56 99

equipment of incteased 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 which lie in-bye of the last ventilation

connection and return airways shall be in flame proof enclosure and at other -

places these shall be in increased safety enclosure type ‘e’.

N At any place which lies-in any part of a coal-seam of second and third degree
gassiness — : . -

(3)

(i) all signaling, telecommunication, ‘remote control and insulation tester

circuits shall be so constracted, instalied, protected, operated and maintained
as to be intrinsically safe; :

" (ii) all cables shall be ‘constructed,r. installed, protected, operated ard

maintained in such a manner as to prevent risk of open sparking;

(ifi) all apparatus, including portable and transportable apparatus used at any
place within ninety metres of any working face 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 mine or at any place which lies in--
bye of the last veéntilation connection or in any return airways shall be flame-" -

proof;

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

In any oil mine or 6i]-ﬁeld, at any place within the zone-2 hﬁz’ardous areas-

() all _signaling. and telecommunication, remote control and insulatioﬁ tester

circuits shall be so constructed, installed, operated, protected and maintained
as to be intrinsically safe; : '

(ii) all cables shall be so constructed, installed, operated and maintained as to

prevent risk of open sparking;

(iii) all apparatus including portable and transportable apparatus shall have the
followiny iypes of enclosures conforming to the relevant Indian Standards,
namely:- . , '
" (a)  flame-proof enclosure type ‘d’ or

(b) - pressurized enclosure type ‘p’or

(c) sand filled apparatus type ‘g’ or
© (d) increased safety enclosure type ‘e’, ‘n’ and ‘0’

(iv) all electric lamps shall be enclosed in increased safety enclosure type ‘€’

B
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~are only to be used with the prior approval of the Inspector.

(4) In any oil mine or oil-field, at any place within the zone-1 hazardous areas-
(i) all signaling and telecommunication, remote control and insulation
" tester circuits shall be so constructed, installed, operated, protected and
maintained as to be intrinsically safe; '

(ii) all cables shall be so constructed, installed, operated and mamtamed as
‘to prevent nsk of open sparking;

(iii) all apparatus including portable and transportable apparatus shall have
the following types of enclosures conformmé to the relevant Indian
Standards, namely:-

(a) 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 zone-0 hazardous ‘area no zlectrical
equipment shall be used and where it is not practicable, intrinsically %afe apraratis

(6) In any coal-seam of degree second and degree th1rd gassmess or the hazardous
area of oil-mine the supply shall be discontinued; :

(1) immediately, if open sparking occurs;

(ii)- during the period required for examination or adjustment of the
apparatus, which shall nece551tate the exposing of any part liable to ‘open
sparking; :

(iii) the supply shall not be reconnected until the apparatus has been
examined by the electrical supervisor or one of his duly 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
continnous illumination near an apparatus, including portable or
transportable apparatus, which remains energised and where the appearance
of the flame of such safety lamps indicates the presence of inflammable gas, -
the supply to all apparatus in the vicinity shall be immediately disconnected
and the incident reported forthwith to an official of the mine and such
apparatus shall be interlocked with the controlling” switch in such a
mannet’ as to disconnect power supply automatically in the event of
percentage of inflammable gas exceeding one and one quarter in that -
partrcular chstrxct

Provided that wheie apparatus for automatic detection of the percentage

_of inflammable gas or vapor are employed in addition to the flame safety

lamps, such apparatus shall be approved by the inspector of mines and
maintained in perfect order.
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(7) In any part of a coal-seam of any degree of gassiness or in any hazardous area
of an oil-thine, if the presence of inflammable 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 from all cables and apparatus in the area and
~ the supply shall not be reconnected so long as the percentage of inflammable gas
' remams in excess of one and one quarter per cent.

(8) In an oil mine where concentration of mﬂammable gas exceeds twenty
percent of its lowest explosive limit, the supply of electricity shall be cut-off
immediately from all cables and apparatus lying within thirty metres of the
installation and all sources of ignition shall also be removed from the said area and
normal work shail not be resumed unless the area is made gas-free:

Provided that such disconnection shall not apply to intrinsically safe

environmental monitoring scientific instruments.
(9) Any such disconnection or reconnection of the supply shall be noted in the log
sheet which shall be maintained in the form set out in Schedule XIII and shall be

reported to the inspector of mines.

(10)The prowsmns of this regulation shall apply to any metalliferrous mine Which

may be notified by the inspector of mines if inflammable gas occurs or if the -

-mspector of mines is of the 0p1mon that inflammable gas is likely to oceur in such
mlne -

Explanat:on Eor the purpose of this regulatlon

- (1) the expressmn ‘coal-seam of first degree gassiness coal.-,seam of second
degree gassiness’, ‘coal-seam of third degree gassiness’ and ‘flame-proof

_apparatus’ shall have the meanings respectively assigned to them in the Coal
Mines Regulations, 1957.
{(2) The following areas in an oil-mine or 011 ﬁeld shall be known as hazardous
areas, namely:-

(i) an area of not less than ninety metres around an oil-well where a
blow-out has occurred or is likely to occur, as may be designated by the
Engineer-incharge or the seniormost official present at the site'

-(11) an area within ninety metres of an 011—we11 which is bemg tested by 7

open flow;

(iii) an area within fifteen metres of :

~(a) a producmg well-head or any pomt of open dlscharge of the |

erude there from or other point wherc emission of hazardous
atmosphere is normally likely to arise; or

(b) any wildcat or exploration well head heing drilled in an area
where abnomlal pressure conditions are known to exist; or
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(c) any exploration or interspaced well-head being driiled in the
area where abnormal pressure conditions are known to exist;

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

(a) any producing well-head where a closed system of production
1s employed such as to prevent the emission or accumulation in the
area in normal circumstances of a hazardous atmosphere; or

{b) exploration or interspaced well-head being drilled in an area
where the pressure conditions are riormal and where the system of -
drilling employed includes adequate measures for the prevention in
normal circumstances of emission or accumulation within the area
of a hazardous atmosphere; or S :

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

(3) “hazardous atmosphere” means an atmosphere containing any inflammable

- gases or vapours in a conceniration 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 area in which hazardous atmosphere is
likely to-occur under normal operating conditions”.

(6) “Zone 2 hazardous area” means “an arca in which hazardous atmosphere is .
likely to occur under abnormal operating conditions”. K
y g 15"

111.Sh_6t—ﬁring. - () When éhot—ﬁring is in‘p'rogress adequate precautions shall be

taken to protect apparatus and conductors, other than those used for shot-firing,
- from injury. '

(2) Current from lighting or power circuits shall not be used for firing shots.

(3) The provisions of regulation 107 shall apply in regard to the covering and
protection of shot-firing cables, and adequate precautions shall be taken to prevent
such cable touching other cables and apparatus. ' :

112.Signaling. - Where elecirical signaling is used, -

(1) adequate precautions shall be taken to prévgnt signal and telephone wires
coming into contact with other cables and apparatus;

(i) the vl)ltage used in any one circuit shall not exceed 30 V; 7
(1) contact-makers shall be so constructed as to prevent the accidental

closing of the circuit; and _ - :
(iv) bare conductors, where used shall be installed in suitable insulators.

. 113.Haulage. - Haulage by electric locomotives on the overhead trolley-wire system,

at voltage not exceeding 650 V and haulage by storage battery locomotives may
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be- used with the prior consent in writing of the Electrical Inspector, and subject to
such conditions as he may impose in the interests of safety.

114:Earthing of ueutral pomts - Where the voltage of an alternating current system
exceeds 30 Volts, the neutral or mid-point shall be earthed by connection to an
earthmg system in the manner specified in regula‘non 99.

‘Provided that when the system concerned is réquired for blastmg and '

signaling purposes, the prov1s1ons of this regulation shall not apply.

Provided further that in case of unearthed neutral. system adequate
protection shall be provided with the approval of the Inspector

115.Supervision. - (1)) One or more electrical supervisors as directed by the
Inspector shall be appointed in writing by the owner, agent or manager of a mine
or by the agent or the owner, of one or more wells in an oil field to supervise the

. installation.

(i) The electrical supervisor so appointed shall be the person holding a valid
Electrical Supervisor’s Certificate of Competency, covering mining
1nsta1]at10n issued under sub-regulation (1) of regulation 29. :

_ (iii) One or.more electricians as directed by the Inspector shall be appointed in
writing by the owner, agent or manager of a mine or by the agent or the
owner, of one or more wells in an oil field for compliance with the duties
speciﬁed in this regulation.

(iv) The Electrlcran shall be a person holding | hcense under sub-regulation (1)
of regulatlon 29,

(v) For small open cast mines and below ground mines receiving supply at
voltage not more than 650 V and not having portable or transportable
apparatus, electrical supervisor and ‘electrician shall'be appointed for more
than one mine by the Inspector. '

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

(3) The electrical supervisor shall be respon31ble for the proper performance of
the following duties, by himself or by an glectrician appointed under sub-
-regulatlon {1). -
(i), thorough exannnatmn of all apparatus mcludmg the testing of carth
conductors and metaliic coverings for continuity, as often as may be necessary
to prevent darnger; : :

(i) exammatlon and testrng of all new apparatus ‘and of all apparatus, re-
erected n the mine before it is put into serv1ce inanew posrtlon

4 In the absence of any electrical s_upervis_or, the owner, agent or manager of the
mine and oil field shall appoint in writing a substitute electrical supervisor.
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(5) (i) The electrical supervisor or the substitute electrical supervisor appointed
under sub-regulation (4) to replace him shall be personally  responsible for the
maintenance at the mine or oil-field, of a log-book made up of the daily log
sheets prepared in the form set outin  Schedule- XIIL

(i) The results of all tests carried out in accordance with the provis_i.ons of sub-
regulation (3) shall be recorded in.the log-sheets prepared in the form set out in
Schedule- X111, o ' ‘ '

Chapter X

Miscellaneous

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

(2)The Electrical Inspector or the inspector of mines may, by order in writing,
- altow deviations in respect of matters referred in regulations 12 to 17, 28, 35(2)(3)
and (5), 36(3), 37(i) to (iv), 41(xii), 43, 44(2), 46, 52 to 54, 57 to 61, 65, 72, 74,78 .
to 91, 102, 107(6), (8) and (10) and 114 - B _
-Explanation- Every order allowing the deviations by the Electrical Inspector or the
Inspector of Mines under sub-regulation (2) shall be placed before the Central or
State Government which may disatlow or revise such deviations. :

AMARIEET SINGH, Secy.

. [ADVTHL4/187G/2010/Exty.]
Schedule-1
~ Safety measures for dperation and maintenance of electrical plants -

[See sub-regulation (3) of regulation (6)] -

PartI -

(1) Duration and content of training shall be as specified below:-

(a) Thermal Power Stations.- (i) The minimum duration of ‘the training
courses for the operating engineers and supervisors (mechanical, electrical and
instrumentation) shall be as specified in Table I for coal based, diesel engine
based and gas turbine based thermal power plants. The contents of training
courses and on job training, along with respective duration, shall be as specified
- in Part 1L, IIL, IV, V, VI, VII, VIII and IX of this Schedule, appropriate to the
specialized course in mechanical or electrical or instrumentation Engineering.
Trainees should spend time on observing different functions of Thermal Power
Plant along with its operation. After the lecture course is completed the trainees
should be taken on visits to a few modemn power stations and factories
manufacturing turbines, generators, switch gear, instrumentation and auxiliary
equipment. The remaining period will be spent on in-plant training where the
candidates will be given an opportunity to operate or maintain the machinery
by themselves under close supervision of the regular operating staff as well as
the training supervisors. Arrangements shall be made for familiarizing the
trainees with the operation of power stations through simulator facilities.
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2, Common On Job and 12 Weeks = 4 Weeks -

TABLE I

Course Duration for Engineers and:Supervi'sor-s?—' Thermal Power Plants

s . Training Course ~ Coal Based Diesel ©  Gas Turbine,

No. _ Plant - Engine ~ Based Plant

: N o _ Based Plant ,

1. Common Mechanical, - 5Weeks 4 Weeks ... 4Y% Weeks
Electrical and Instrumentation R Ry

Course -

-

Simulator Training for
Mechanical, Electrical and
Instrumentation

3. Specialized Course for -

5.

Engineers and Supervisors Lo T -
(a) Mechanical 6 Weeks 2 Weeks 2% Weeks

(b) Electrical 4 Weeks: . 4 Weeks 4 _Weeks
(¢) Instrumentation 2 Weeks 2 Weeks | ) Weeks

4. Specialized On Job Training

for
- (a)__ Mechénic_:al . 4We§}cs‘ ' Ni_l | __77':4Week's
(b)  Electrical 4 Weeks  Nit '4;w'ee15§
(c)  Instrumentation 4.:Weeks - Nil | , 4‘_Weeks: -
PIaqt visits and 'ev'aluation: 3 Weeks 3 Weeks 3 Weeks

(i) The minimum duration of the training courses for the Technicians
(mechanical, electrical and instrumentation trades) to- assist the operating
engineers and supervisors shall be as specified in Table II for coal based, diesel
engine based and gas turbine based thermal power plants. The contents of
training courses and on job training, along with respective duration, shall be as
specified in Part X, XI, XII, XIIi, XIV, XV and XVI of this Schedule,
appropriate to the specialized ‘trade of mechanical or ‘electrical or
instrumentation Engineering. The lectures may be arranged and trainees may
spend time on observation in the power stations so that they get familiarized
with- diffetent sections of the power station. After the lecture course is
completed the trainees shall be taken on visits tq'study a few modern power
_stations and factories manufacturing ‘turbines, - generators, switch gear,
instrumentation and auxiliary equipment. The Temaining petiod will be spent
on in-plant training under close supervision. L

3747 GI/110—33
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TABLE IT
Course Duration for Technicians- Thermal Power Plants

SR Training Course Coal Based Diesel * Gas Turbine

No : ' Plant - ‘ Engme Based Plant
Based Plant

. Common Mechanical, Electrical 4 Weeks 3 Weeks 4 Weeks
. and Instrumentation Course for ' ' '
Technicians.
2. Specialised Course for
Technicians
- {a) Mechanical

(b} Electrical

{c) Instmmentaﬁon

2 Weeks. 2 Weeks o 2V Weéks_
2% Weeks 2Y% Weeks 2% Weeks
2%, Weeks 2% Weeks = 2% Weeks

3. Specialised On Job Trammfr for

Technicians - d
{a)  Mechanicai 16 Weeks = 8 Weeks 16 Weeks .
{t)  Electrical 16 Weeks . 8 Weeks 16 Weeks
(¢} - Instrumentation 16 Weeks: 8 Weeks 16 Weeks
4. Plant visits and evaluation 2 Weeks 2 Weeks 2 Weeks

{b} Hydro Electric Power Stations.- (i) The minimum duration of the training
courses for the operating engineers and supervisors {Mechanical, Electrical and
Instrumentation) shall be as specified in Table III for hydro electric power
stations. The contents of training courses and oh job training, along with
respective duration, shall be as specified in Part XVII, XVIII, XIX and XX of
this Schedule, appropriate fo the specialized course in mechanical or electrical -
or instrumentation Engineering. The procedure for familiarization visits and in-
plant training shall be similar to that which has been specificd in respect of
thermal power stations. Arrangement may be made for familiarizing the-
trainees with operation of Hydro Power Stations through Simulator facilities.

TABLE III

Course duration for Engineers and Supervisors ~ hydro power plants

S. Training Course * Duration
NO - e A : :
‘1. _Common Mechanical, Electrical and Instrumentation 6 Weeks ’

_ Course for Engineers and Supervisors.
2. Commen On Job and Simulator Training for Mechanical, ~7 Weeks
Electrical and Instrumentation Engmeers and ' '

~ Supervisors.
3. Specialised Course for Engmeers and Supervisors
(a) Mechanical ' 2 %4 Weeks
{b) Electrical , 4 Weeks

{c} Instrumentation "2 Weeks

—_ Ca —_—
R A — e e
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4, Specialised On Job Training for Engineers and

- Supervisors . 7 ,
| (@)  Mechanical - 3 Weeks
(b) . Electrical o © 4Weeks
(c) Instrurhentation B . - 4 Weeks

5.  Plant visits and evaluation T .2 Weeks

(i) The minimum duration of the training courses for the technicians
(mechanical, electrical and instrumentation) to assist the operating engineers
and supervisors shall be as specified in Table IV for hydro power stations. The

contents of training courses and on jc_)b training, along with respective duration,
shall be ‘as specified in Part XXI, XXII, XX and XXIV of this' Schedule,:

appropriate to the specialized trade  in mechanical or electrical or
instrumentation Engincering. The procedure for familiarization visits and in-

plant training shall be similar to that which has been specified in respect of . .

thermal power stations, :
' TABLE IV

Course Duration for Technicians - Hydro‘;waer Plants

SNo : ' Training Course _ o - Duration

1, ‘Common Mechanical, Electrical and Instrumentation . 3 Weeks -
Course for Technicians 7 o

2. Common O Job Training for Mechanical, Electrical and 4 Weeks
Instrumentation for Technicians o :

3. " Specialised. Course for Technieians: ' : B .
(a) Mechanical o - _ 1Y Weeks
(b) Electrical = - - ) o 2 Weeks
(c). Instrumentation o . 1% Weeks

4. Specialised On Job Training for Technicia_n

~(a) Mechanical : 4 Weeks _
(b) Electrical S - ' 4 Weeks
~ (¢) Instrumentation ‘ 4 Weeks .

5 Plant visits and evaluation g : 2 Weeks

(d) Sub_-stati'dns' and switchyards of gemerating stations.- Those who are - -

expected to be engaged in the operation and maintenance of substation associated
with the generatig station, shall be given a training of duration of not less. than-
2% months for engineers, and supervisors (mechanical, electrical and

- instrimentation) and 1% months for technicians (mechanical, clectrical and
. instrumentation trades). The minimum duration of the training courses for the

operating engineers and supervisors shall be as specified in Table V for.
substations associated with ‘generating stations. The minimum duration of the
trajning courses for the technicians shall be as specified in Table VI. The contents
of the training course and on job training, along with respective duration shall be
as specified in Part XXV for engineers and supervisors and as specified in Part
XXVI of this Schedule for technicians to the extent of practical job requirement.in
sub-station associated with the generating station. This shall be followed by visits
and in plant training. Arrangement for Simulator training may also be made.
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o ~ TABLE YV _
Course duration for Engineers and Supervisors — sub-stations associated with
' ' generating stations

-

SNo. . ' Training Course * Duration
L Common Mechanical, Electrical and Instrumentation 6 Weeks
“ Course for Engineers and Supervisors. '
2.~ Common On Job and Simulator Training for Mechanical, 4 Weeks
Electrical and Instrumentation Engineers and Supervisors. '
3. _Plant visits.and,evaluation_ : - 2 Weeks
' TABLE VI
Course Duration for Technicians — Substations Associated with Generating
- Stations
S.No. B Training Course - _  Duration
1. Common Mechanical, Electrical and Iﬁstrumentation 2% Weeks
Course for Technicians. : - ' :
2. Common On Job Training, Industrial visits and evaluation 3 Weeks

(2) Facilities for creation of training institutes.- (a) The Training Institute shall have a
regular building, n_esid‘ential and recreation facilities.

(b) The Tfaiﬁing Institute shall have a full time Pﬁncipal ,an'd_ adequate number
of teaching staff. : . S - ,

(¢} The Training Institute shall have adequate number of classrooms, seminar
and conference hall and - auditorium,” library, computer centre, workshops
(mechanical, electrical “and " basic workshops), laboratories (control and
instrumentation, -‘water chemistry and relevant testing and research facilities).
The Training Institute shall have facilities for demonstration by static and
werking models, simulators, training resource unit supported with Appropriate
reprographic facilities, Audio-visual training -aides, Computer Based Training
(CBT) packages, Liquid Crystal Diode (LCD), Slide and Overhead projectors.

(d) The Training Institute .shall' have a regular tie-up with the Power Stations,

Sub-stations, Lioad Dispatch  Centres, ‘transmi_ssion and- distribution utilities
- ncluding hot line training centres so as to provide fraining in the respective

fields. o | SR o

(¢) The Institute shall have facilities to arrange refresher courses for these -
personnel who have already experience in the operation and maintenance of a
‘generating station. The staff of the Training Institute shall be properly qualified
and preferably undergone a specialized training course in the art of ‘imparting
training. - : h - '
(f) The Institute shall have networking of training facilitiés with the réputed

educational or professional institutes:

(g) Assessment forms for Engineers and Supervisors and for Technicians to
assist the engineers and supervisors are given at Part XX VII of this Schedule.

-
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PartH

SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN THE
OPERATION AND MAINTENANCE ‘OF THE COAL IASED THERMAL
POWER PLANTS

Common course for-Electrical Mechanu:ai.an'd Instrumentation

Hem Particulars ' Number
No. : ' o : ' of Hours
1 2 : . . 3
1 General Introduction; ) ' I 3

i)  World.Power Scenario

(if)  GrowthofPower Industry in India

((iif) Generation Scenario in India :

(iv)  Transmission and Distribution Scenario in India

(v)  Role.of Private Power Participants in India

(vi)  Organisation/Power Sector set up

(vii)  Introduction to Indian Standard spec:lﬁcatlons for
_ Electrical wmng

I Concept -of modern thermal station :Power generation from 3
coal, Central Stationand utility systems, base load and
peaking stations, concept of unit system, typical ‘thermal
cycles, parameters, heat rates, fuel rates, steam rates, typical
heat balance of boiler, turbine and generator.

III Choice of location-of large thermal station : Site availability, . 3
‘water requirements, fuel, load centres, transport facilities, air
- pollution, topography, choice of size of generating units.

v Plant layout ‘in ‘large central station including ‘machine 2
arrangements, equlpments layout, sw;tchyard and .auxiliary
-arrangements -

v Constructional ~ details and basic principles of Iarge_ 15

pulverized fuel ‘boiler.and auxiliaries .
{1) = Water:and steam-drums, heaters and tubes.
(i) Types of furnace and firing arrangement :and firing
. system— Primary, secondary air arrangement, burner
arrangement “and furnace .safeguard supervisory
system, burner-details,
(iii) Economizers, primary, secondary, super heaters pre .
" heaters and temperatures. -
(iv) Forced draught, Induced draught Primary Air
exhauster, scanner .and igniter air fans, and gas re-
~ circulation fans, compressors, seal air fan.
(v)  Types of coal mills, (ball/races, ball tube, bowl roller)
stoker, coal feeders, Gravimetric' feeders (Raw coal
feeders) :
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VI

VIl

- VIII

IX

(v1)
(vii)

(viii)

(ix})

(0
(xi)

Air preheaters, rotary, tubular and steam air heater

Dust extraction plant- electrostatlc, mechameal and -

bottom ash system
Soot blowers : S o .
Station instrument and  service .compressed air

reciprocating and rotary compressors.

Feed regulating station -
Boiler mountings, drum level indicators , safety

valves, stop valves, start-up devices, sampling,

chemical dosing, continuous blow down, air.vents and

. drdin system, critical piping supports and hangers

(xii)

(xiit)

Refractories and laggings as used in modern power
stations.’

Ash disposal system — Dry bottom, wet bottom-' '

scrapper feeders and clinker grinders. -

Construction and workmg principles of Turbine and

auxiliaries,
(i) Principle of operataon heat conversion cycles types :
of turbines.
- (1) Casing steam chests, wheel blading, nozzles
-+ diaphragms, control valves, glands flanges and HT
bolt heating, bearings, governing system.
(iii) Condenser, vacuum pump, steam . 'ejeetors,
cn‘culatmg water pumps
{ivy  Lubrication system pumps, centrlfugmg machines,
" coolers; filters, shaft turbine and lifting gear, Main
o1l pump, Jacking 011 pump, Startmg oil 1 pump, AC-
DC 0il pump, Emergency pil pump. .
(v) Boiler feed pump, fill pump and auxﬂlary coohng
' ‘water system aux111ary steam system. o
(vi)  Low pressure and high pressure feed water heaters,
de-aerators and evaporators, gland steam eoo]ers,
drip, air ventmg and dram system
(vil)  High pressure and low-pressure by-pass systems.
(viii)  Automatic turbine run-up system

Various types of valves, traps, their constructional details

and application. Cranes, hoists- characteristics and controls .
Construction and working principles of ‘alternators. and

(M)

(ii)

(i)

excitation systems : _

Alternators, cooling. arrangements  (Hydrogen/air
cooling), stator water cooling, Hydrogen sealing
system

Main and pilot exciters, voltage regulators, types and
characteristic, amplifier and magnetic amplifier, static
excitation. system, Automatic Voltage . Regulation
(AVR). :
Method of grounding,.

Construction and working principles of fuel haﬁdling plant
equipments :

10




[ =T lI—&rs 4]

ﬂT{H‘eﬁTW mﬂﬂ‘ﬂ

263

X1

XII

XIII

(i) Coal Handling: Plant :- Wagon Txppler hoppers,
vibratory feeders , screen and conveyor system
crushers, magnetic separators and pulleys, dust
suppressors, dust extractors, stacker re- clalmef, rotary

- breakers, Merry-Go—RUund system;

(i) =~ Fuel oil handling plant — Oil storage tanks, uniloading

station oil pumps and heating arrangément

(i) Coal transportation by ship- Coal transportation by

different types of ships such as gearless ship, geared
ship, self unloading ships, ship loading and unloading
equipment such as grab type and continuous ship
loaders / un-loaders.

(iv) Coa] washing and blending

Construchon and working prmmples of Ash and slag
handling equipments:

" Electrostatic precipitators, methods of conveying, pneumatlc :
' vacuumatic, hydraulic, bucket elevators, conveyors, screw

extractors, ash slurry pumps, High pressure and low pressure
pumps, dry ash collection. Power Environment Interface
Env1ronmental Management System

Water Sources and treatment
(i) Raw water pumpmg station, domestic, circulating and
boiler makeup water treatment, River salinity, local
 water conditions, water recovery system, their
variations in different seasons and effects on
~ power station operations.
(ii) Hydrogen generating plant

Fuels :
(i) Solid, liquid and gaseous fuels analy51s
(ii)  Coal-types and suitability for different kmds of

5~ boilers-alterations in firing methods due to change of

coal composition.

- General understanding of Basic flow diagrams in power

stations practice :
(i) ~ Coal cycle.

. (i)  Fuel oil cycle.

(i) Air and gas cycle. :

(iv)  Fly ash and bottom ash/ slag handling arrangements.

(v) Condensate and feed heating cycle (from condenser
hot well up to economlzer) ‘

(vi) Water and steam cycle (from economlzer to turbine
inlet).

(vii) Chemical dosing circuit

(viii} Circulatingwater eycle.”

(ix) Goveming oil, turbine oil, gcnerator Seal oil circuit.

(x) Hydrogen filling in generator and liydrogen gland
sealing of generator. Bearing cooling system.

(xi) Stator water cooling cycle '
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XV

XVI

XVII

XVIIE

Direct and closed: cooling water circuits, cooling- towers -
types and characteristics.. ' . :

D.C. and A.C. power supply for auxiliaries, arrangements of
unit and station boards, station lighting: and- automatic
changeover. ‘ '

Transformers:  Main transformers, “interconnecting
transformers; station/unit transformers, voltage- grounding

transformers, type of connections, paralleling, tap changing

gear.

Outdoor switchyard- single' line diagrams bus bars, circuit
breakers, i‘s_;olators, current  transformers,  potential
transformers, lightning arresters, grounding.

Indoor and outdoor switchgear: Types - bulk oil; minimum
oil, air blast, vacuum: air breaker, gas breaker.'ponst_ructional
and functional details.

Working - principle basics of Instrumentation and

measurements:. Details of measuring instruments for ;
- pressure, flow, temperature, level, draught, vibration,

eccentricity,- conductivity, pH value; differential expansion,
oxygen: analyser, voltage, current, active- power, reactive
power, frequency, energy, winding ‘temperature. - Auto-

controllers, hydrogen purity meter, axial shift indicator and

recorder, flue gas analysers, megger - its use for primary
detection. of  faults, data acquisition system, = digital
distributed control, UPS, Unit co-ordinated master. control.
Pre-commissioning/ commissioning  activities-Boiler
Hydraulic test, alkali beil out, acid cleaning, TG: Alkali
flushing of regenerative system, acid cleaning of oil pipe-
lines. TG on barring gear. Others: Steam-blower, rotor valve
blasting, steam  roller synchronizing :

Operation, control and supervision

(i)  General boiler start-up procedure,

(i) Operation of boilers under - different loading
conditions, soot blowing,

(iiiy Analysis of feed and boiler water, fuel, flue gas at

station laboratory, Power plant chemistry-chemical
operating regime and control, steam purity
(iv} Banking and preservation:of oilers. :
(v) - Demonstration wherever possible through: simulators
~ of various operating conditions.

(vi) Handling of boiler under failure conditions, (such as

tripping of turbo-alternator set, high/ low drum levels,
flame failure, failure-of supply. to-auxiliaries}
‘and’ under emergency conditions. such as grid

12

12
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- XX -

XXIV

3747 GIM0—34

(vii)

(viii)

failures, tube failures, fire out and furnace explosion
General start up procedure. for high-pressure multi-

cylinder reheat type turbines from cold warm and hot -

conditions.

Handling - of turbine, generator and aux111ary plant
under failure conditions, such as vacuum failure, low

feed water, condenser levels, excitation failure,

, c1rculatmg water failure, feed water heater high levels, )

excessive vibration, water or oil i mgress m _generator,
failure of lubricating, scaling oil  circuits and

' emergency conditions such ds grld failure, black
~ starting,

(ix)
x)

Altemator-synchromsmg, Ioadmg, parallel operatlcns o

MW and MVAR sharing.
Operation of vents and drains in boiler and turbme

Cont_rd!s and Protection - Sequcntial operation and interlocks:

0

(i
(i)
(iv)

v)
(vi)

 (vi)

(i)

(i)

(%)

{xi)
(xii)

(xii).

M

. Unit protection and interlocks.

Boiler and auxiliaries.
Turbine and auxiliaries.

Combustion control-pressure, fuel, air and feed .
. heating cycle

Feed water and fuel heating cycle controls

Turbine govcrmng, speed setting, specd droopJ settmg

and control circuits.

Generator - protection - undcr—voltage over-voltage,
differential reverse power, under-excitation, megative
phase sequénce, earth fault with types of the relays
used, Back up impedarice, frequency relay, pole
slipping and over current relays -

Importance of séquential interlocks. .
Transformer protection - differential, overload, earth

faults, high temperature, buchholz’ with types ‘of the 7

relays used.

LT/HT motor electrical protection- Types of motors
and variable speed drive and  speed controls.

Various types of pumps and their starting and control.
Steam pressure and temperature control. :
Furnace purging.

Various types of valves, maps; their constructional

~ details and application

Fire-fighting and emulsifier type protection.

General safety precautions, treatment of electrical or acid or

alkali burn,. permit to work, first aid, protective clothing, .

safefy in movement and storagc of materials, sw1tchyard

safety.

Indian Boiler Rules, Factory Act, Electricity Act, 2003,
Central Electnmty Authonty (Measures relating to Safcty

21

1%
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and Electﬂc Supply) Regulatxons 2010 and other statutory

Regulations coneeming Power Stations (General out]me),

_Env:ronmental PolIutlon ActfRegnlatzons

General plant. mamtenance procedure PERT/CPM methods
'Power station records, ‘maintenance- plannmg

:Efﬁclency and envlronment pIant performance generatlon

cost, efficiency- mamtormg and. optimization,. stack emission
monitering amt ambient ait- quality. Ava11ab1hty Based tariff,
CERC netlﬁcatlon onTariff,

Personnel managem ni, -duties and resp0n31b111hes 1abour

laws. and iabaur welfare,
Bread Primlples of material management and inventory
control :

~ Total
@nJob 'E‘raim'ng:_ -

‘(1):Control room desk operations :

(i) - Pre-startchecks,
(i)’ Protection interlocks,
~ (i) Lightupprocedures and roltine checks
{(iv)  Stepping and . emergency operations of .Boiler,
Turbine, Generator and. their auxiliaties .
{v) Electrical operation. lacatlon and" off-site plant
"~ location

2. Simulator- trannng/t‘omputer apphcatlons in: operatlon and

mamlsenance of the plant

12

145 % Hours
=5 Weeks

10°'Weeks

2 Weeks
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SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN THE

Comtrion course.forezEleottiea 'Me_ehanioalr-and- Instmmentationr :

POWERPLANTS s

OPERATION AND ‘MAINTENANCE OF THE DIESEL ENGINE BASED

“Number

Item Particulars - )
~ No. . of Hours
1 : : 2 3
1 General Introduction: _ 3
- () - World Power Scenario - o
(i)  Growth.of Power Industry in Ineha

(ii) - Generation Scenarie.inIndia

iv) ‘Transmission and Distribution: Seenario in India

(v) . Role of Private Power: Pm‘trmpants int India -

(vi)  Organisation/Power'Sectorsetup B

{vii) Introduction to Irfdran Standard spec1ﬁcattons for Electrlcal

o wmng ' o :

H Concept of modern Diesel Power Station, Power Generation from 3

Heavy Fuels, Central Station -and- Wtility systems, base load and * -
- peaking stations, cencept.of unit systems; heat rates, heat balance

of engines and genera} prmmples of" Thennodynamrcs enthalpy,

‘entropy, etc. : '

I  Choice of Iocat:len of large Drese] Station, Site avarlabrhty water 2
requirement,. fuel, load -centers, fransport facilities, air pollut:on .
topography, choice of srze of generatmg units. I ' B

IV Plant }ayout in large Dlesel Statlon rncIudlng machme' 2
arrangements, equrpment layout and swrtch yard and aux1hary

. arrangements '
vV () I Engmes elassrﬁcatron based on 2 Stroke, 4 Stroke, SI,, 18

‘Cl, comparisons, difference between CI and’ ST,

classification by cy]mder arrangements engine parts and .- -

materials used, indicated thermal efficiency%, mechanical
- efficiency %, specrﬁc fuel consumptron air fuel ratlo cal -

value of fuel; ete.

'(iij Air standard cycles, therrnodynamle relatzons parameters, _
+ Camgcjeycle, Stirling-cycle, Ericsson cycle, Lenoir cycle,
- Auto- cycle Dual cycle, - Diesel ‘cycle, - Atkinson cycle,

Brayton cycle fuel air cycles, various-losses, .effect of
‘variables -such as ‘compression ratio,. fuel- Tatio, etc.,
difference between real cycle- and fuel air cycle; etc.

“-(iii)  Petroleum . fuels, introduction and structures, reﬁnmg'

_processes and products, -Diesel fuels, octane -number, .

. cetane number, calorific value, viscosity; flash point, pour
" point, sulphur content, ash, content, asphaltens, water and
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VI

- sediment content, catalytic ﬁnes problems caused by

. heavy fuels.
(ivy  Combustion: - in IC engmes air fuel ratio — delay period
~and factors affecting it — Diesel knock , theory and methods

- of control, observations of burnmg of gases — cold- starting -

, of IC engines and aids.

(v) Super charging objects ~ cycles — methods — ‘effects of
supercharging on - performance. of the engine -
superchargers — turbo chargmg and methods

(vi) - Dual fuel and multifuel engines — combusiion and factors
affecting combustion — characteristics of multi fuel engines

 — suitability of various engmes as - multi fue] unit -

performance of multiple engines.

(vii)  Engine — friction and lubrication — lubrication pnnmples -
bearing lubrication — functions of lubricating system — .
" properties of lube oil — additives — cl_ass1ﬁcat10n of lube

oils, filters — crank case ventilation.

(viii) Engine cooling — arcas of heat flow — heat transfer -
piston and cylinder temperature — quantity of water.

required - cooling systems — air cooling, water cooling and

comparison, - re — cooling of water, radiators , coolmg fans, -

thermostatic control, etc.

{(ix) Constructional features of engine — crank case - - crank

shaft — main and connecting rod bearings - connecting rod

— piston, crown and rings, cylinder liners, cylinder head — -

exhaust and inlet valves — fuel injection pump — injectors —
cam shaft push rods — tappets — rocker arm etc. '

(x) . Performance ‘and Testing - of Engines  — basic.
- measurements — speed — specific lube oil consumption —air
consumption — exhaust smoke — emissions —~ BHP — FHP -

and IHP measurements, de-rating of engines.etc.

(xi)  Air pollution — pollutants — Diesel emissions — smoke and . .
control — Diesel odour control - compartson ‘of Dlesel and '

other fuel emlssmns

Construction and Working principles of D.G. plant auxiliaries

(i)  Heavy fuel oil handling system: — railway siding, package

“botler — transfer pumps ~ storage taniks; dip measurements,’

temperature and density corrections, shrinkage - heat =
tracing and controls — measurements of fuel parameters

such as viscosity, density, flash point, sulphur content, ash,
water content, acidity, calorific value, carbon residue, pour
point, fire fighting arrangements in the HFO storage area.

(i) = HFO Purifiers: - function of HFO centrifuge — punﬁcatlon .

< clarification -~ principles of centrifugal pump -
- . component parts of separator and separator plant — layout

diagram of separator plant— sectional view of separator —:

operating: cycle of -separator plant — recommended
separator. temperatures — sludge removal sludge transfer

| ~ pump.

18
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VI

(lii) Common Heavy fuel oil System: - functions of settling
tanks, service tanks — heavy fiiel transfer pump —- heat
tracing of settling and "service tanks and temperature
control. 7

(iv) . Diesel Handling system - transpc')rtation modes —
measurements -~ storage — fire fighting arrangements etc.,
common diesel oil systems — transfer pump etc. :

(v) Common -Lube Oil System: - transportation -

' measurements - sforage measurement of lube oil
_characteristics such as flash point kinematic viscosity —
viscosity index, TBN value, msolubles m Hexane and‘

. Toluene. _
(vi)  Cooling water Treatment :— Choice of water as reﬁ1gerant
© = classification of water — . matter present in water —

analysis. of water for acids, bases and salts — pH value —
dlsadvantages such as incrustation, sediments — galvanic
corrosion — battery effect — influence of chlorides and
sulphites - cavitation, protection methods ~ plant ¢ooling
“water system and boiler ‘water treatment methods and
systems.

(vii) - Engine cooling water system and injector coohng water

- systém. Detailed analysis of single line P&I diagram.

. (viii) * Air Intake System: - oil bath filters —silencer — over speed '

butter fly and pressure relief valves - air temperature
control methods Detailed analysis of single line P&I
dlagram
(ix) - Exhaust Gas System - general flow dlag'ram — Tecovery
" boiler . — exhaust. gas regulating valves - sxlencer -
expansmn joint, efc.. ‘

| x) Compressed Air:- classification of compressors — operation -

of single and ‘multistage _compressors —. maintenance
problems — detailed analysis of P&I diagram of plant
common air and unit control air compressor systems,

(xi)  Governor: — " governor components — basics of hydrauhc

and mechanical governor — speed droop, governor oil, and .
introduction fo electronic governing — comparison with -
mechanical governor — over speed shut down.

(xi1) ' Effluent Treatment Plant: - collection pit ~ decantation pit- -

~ sludge pit — buffer pit— decanter unit — deoﬂer unit = fuel

' recovery — coalescent filter,

(xiii} Fuel and lube il system:-detailed ana}ys1s of P&I diagram
of unit fuel oil system and lube oil system — viscosity
regulators.

(xiv) Properties of Steam: — fom:anon of steam, definitions

. connected with steam — steam tables — Mollier diagrams —

-classifications of boiler — waste heat recovery — detailed

analysis of P&I dlagrams of common and umt steam
systems

‘Various types of valves, traps, their constructional details and - 4.

application, ctanes hoist characteristics and controls. . - -
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VIII

IX

X

XHI

X1V

Construction and working principles of alternator and excitation
systems: _ - T o
i) Alternator, Cooling Arrangements. S

(i) - Static Excitation System, Automatic voltage regulator,
(iii) Method.o_f.Gmunding; . '

'D.Cand A.C power supply for auxiliaries, arrangement of unit and
station switch cubicles, station lighting and automatic change over. -

Transformers —

-Main transformers, ihterconnecting' transformers, station/unit

transformers, and neutral grounding - transformers, . parallel

operation of transformers, on load and off load 'taﬁ changing gears.

-Out'cllo_or switch: yard :~ Single line &iagrams, bus bars, - circuit

breakers, isolators, current and potential transformers, lightning
arrestors, , importance of earth mat grounding.. o

Indoor and Outdoor"switch gear - _
Types - bulk oil, minimum oil, air blast, SFy, and vacuum circuit-
breakers, construction:and functional details B co
Working principles- and “basics of -'ins_tm'xilent'at:ion‘ and
measurements ; IR '

Details of measuring instruments for pressure, flow, temperature,

level, vibrati_on,.eccenﬁ*icity, conductivity, pH values; d_i_ffereﬁﬁal
expansion, current, voltage, frequency, active and reactive power,

energy, megger - its use, multimc;ter, data. acquisition - system,
digital distributed:control; UPS, programmable logic controller, -

‘Operation, conltr(‘)l and.supervision: ‘ o _
(i) General'startup procedure, manual and automatic starting, -

: change over.to heavy fuel i .
(i) Operation of engine under different loading condi_tist. .

. (i)  Engine safety :- Crank case pressure, mist concehtration

monitor, lube oil , ultra low pressure and high temperature, -

Jacket water high - .temperature, over. speed- ‘tripping,

common electrical faults, turbo charger, lube oil outlet high o
temperature, fuel oil - low ‘pressure, jacket. water low

pressure, engine inlet air high temperature, etc, -

(iv)  Starting and running — in,” of the engine after j‘oVérhaul -~

- precautions.

(v} Load teduction, normé]'stoppirig,’ and emergency stopping, . -

rinsing-operations. - _ . N
(vi) "Operation and supervision of running DG sets; ‘rinsing.
(vii)  Operating anomalies — causes and remedies.

~ {viii)  Precautions to.be taken for testarting ‘engine affer long

period of immobilization.

-(1xX)  Alternator , synchronizing, loading , parallel operation,

MW and MVAR

s

4
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XV

XVI
XVII

XVIII

XIX

XXIII

Controls and - Protection :— Sequential opetation and inter locks =

detailed study of logical diagrams of PLC, transformer protection
- differential, over load, earth fault, oil and winding high

temperature, Buchholz relay, ete.,, LT and HT motor electrical
protection, . types of motors, variable speed drives and controls, -
- generator protection — under and over voltage, differential, reverse
- power, under excitation, negative phase sequence, earth fault, etc.,

various. types of pumps thelr starting and controls neutral shlft
relay, etc.

Fire Fighting and emulsiﬁer_tjpe of'protection.

General Safety precautlons treatment ofelectrical or acid or alkah

burns, work permits, first aid, protective clothing, safety m
movement and storage of materials, switch yard safety.

Indian Boiler Rules, Faotory’ Act, Electricity Act, 2003 "Central -

Electricity Authority (Measures relating to Safety and Electric
Supply) Regulations, 2010 and other statutory_ Regulations

Regulations. .

General Plant Maintenance procedure 'PERT/CPM methods
power station records mamtenance plannlng :

Efﬁmency and- enwronment plant performance generation cost,

efficiency momtonng and optimization, stack emission monitoring,

and ambient air quality, fuel and -lube oil _conservation and

- minimization of auxiliary losses. Availability based tariff, CERC

notification on tariff.

Personnel management, duties and responsibilities, labour laws .
- and labour welfare.

Broad Principles of material management and inventory control-

Total

On Job Training:

" (1) Control Room Desk Operations:

(1)  Prestart Checks.

(ii) Protection and starting inter locks. :

(111) Routine checks such as leakages, pressure, temperatures
levels, operatlon of air, fuel, lube oil filters, checks for
lube oil flow in the engine and turbocharger, oil seal
pressure, checks for no water, no oil or fuel leaking from
decompression cocks, checks for abnormal noise, mist
concentration, crank case pressure, starting. air pressure,

cylinder temperature after running, bearing temperatures, -

. concerning power stations, Environmental = Pollution Act/ .

2

110 Hours
=4 Weeks

2 Weeks .
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- starting ﬁrlng sequence ,
(iv) Stopping under emergency COIIdlthHS of engine,
generator and auxiliaries, rinsing operations
(v) On site Electrical operauon location and off site plant'
-locations. :
(vi) Simulator Trammg/Computer apphcatlons in operatmn
: and mamtenance of the plant.

2. Tobe assocnated with field maintenance Engineers-in the area
- (i)  Fuel handling and purifier '

(i) Compressor and ETP :

(iif) JW, LO Seal Pumps and drive, chemical dosing system

(iv) TW, IW level controllers viscosity Regulatlons

(v) . Charge air Regulations, cyl. temp.monitor-

(vi) "Engine air modular protection 1ncludmg cahbratlon of

: inputs and setting of thresholds '

(vii) Starting air control equipment and firing sequence.

(vili) Steam ~system level controllers, calibration, press
controllers, boiler circulating water pumps, condensater
transfer pumps, etc. :

(ix) NDT and Welding

PartIV S

2 Weeks

SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN TI-IE
OPERATION AND MAINTENANCE OF THE COMBINED CYCLE GAS

TURBINE BASED POWER PLANTS

Common course for Electrical Mechanical anc} Instrumentatxon

Item No. ' Particulars

Number of
Hours

2

3

il

i

General Introduction:

(1) - World Power Scenario

(i)  Growth of Power Industry in India

(iii) Generation Scenario in India -

(iv)  Transmission and Distribution Scenario in Indla

(v) - Role of Private Power Participants in India

(vi) . Organisation/Power Sector set up :

(vii) Intréduction to Indian Stanidard specifications for Electrical
wiring g

Concept of Gas Turbine: power generation from petroleum fuels

3

such as naphtha , gas, modular NGL Central Station and utility o

systems, base load and peaking stations, concept of system, typical

. Operi and Combined cycles, parameters, heat rates, fuel rates, steam

rates, typical heat balance of gas turbine, waste heat recovery boiler
and turbo generator. S :

Choice of location of large Gas Power Station: Site availability,
water requirements, fuel supply centers, air pollution, topography.

Plant layout in large central station including machine arrangements,
equipment layout, switchyard and auxiliary arrangements.
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\Y

Vi

VII

VIII

IX

X1
XI1I

X1

XV

XV

XVI

Constructional details and basw pnnmples of gas turbmes
(i)  Air filters -

(ify  Compressors

(iii)  Furnace chamber

(iv) - Gas turbine

_Gas Turbine Air Intake inlet air filtration, Exhaust system and

Compressor System, Gas turbine auxiliaries .and govermng system;
Air compressor and An: drawmg system , ‘

Construction and functlonal teatures -of ~steam turblne -and

" auxiliaries, governing system oil system control valves

Constructlon and workmg prmmples of Alternators and exc1tatlon

systems:
(iy  Alternators, cooling arrangements (hydrogen/alr ooohng)
stator water eoolmg, hydrogen seahng system

(1)  Characteristic amplifier. and magnetlc amphﬁer static
_excitation system, Automatic Voltage Regulation (AVR)

(iii)  Method of grounding. -

Fuel handling, storage and supply, fuel 'chérécteristic

-General understanding of Basic flow diagrams in power statlon

practice :
6] Fuel cycle
(i)  AirCycle

Direct and closed cooling water circuits, cooling towers types and

characteristics.

D.C. and A.C. power supply for auxiliaries, arrangements of -unit -

and station boards, station- lighting and automatic changeover.

Transformers: - Main transformers, interconnecting transformers,
station/unit transformers, voltage grounding transformers type of
connections, parallelmg, tap changmg gear:

Outdoor switchyard, smgle line diagrams, busbars circuit breakers,
isolators, current transformers, potennal transfonners ‘lightning

" arresters, grounding.

Indoor and outdoor switch gear: Types - bulk oil, minimum oil, air

blast, SF;, and vacuum CII’CUI‘[ bteakers construction and functional
details.

Working principle and basics of Instrumentation and measufements

- Details. of measuring instruments for pressure, flow, temperature,
level, draught, vibration, - eccentricity, conductivity, pH value, -

differential expansion, oxygen analyzer, current, voltage, active
power, reactive power, frequency, energy, winding temperature.
Auto-controllers, axial shift indicator and recorder, flue gas

3747 Gli10—35

12
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analyzers, Megger — its use - for primary detection of faults, data
acquisition system, digital distributed control, UPS, Unit -
co-ordinated master control. oo

Kl Precommissioning/ Commissioning Activities 4
XVHI Operation, control and supervision _ 22
(i)  General gas tarbine start-up procedure.
(i)  Operation of gas turbine under different loading conditions,
(i) Analysis of water, fucl, at station laboratory.
(iv) Demenstration wherever possible through simulators of
- various operating conditions. o |
(v}  Handling of gas/steam turbine under failure conditions (such
as tripping of furbo-alternator set, failure of supply to
auxiliaries) and under emergency conditions such as grid
fuilures, tube failures, fire out, etc. o ,
{vi) General start up procedure for high-pressure turbines from
. cold warm and hot conditions. -
{vii). Handling of turbine, generator and auxiliary plant under - .
failure conditions, and emergency conditions such as grid
failure, ' '
o {viil) Aitema'topsynch_roniiing,' loading, parailel operations, MW -
' and MVAR sharing. . A , *
(ix) * Water Treatment and water chemistry, R O System and
- mesied bed, Boiler meter internal treatment S
XX Controls und Protection — Sequentia! operation and interlocks: ) ' 18
(i) - Unit profection and interlocks.
(i)  Ggs turbine and auxiliaries.
(iif) * Steam Turbine and auxiliaries.
' (iv) Combustion control-pressure, fuel, air cycle.
(v) Turbine governing, speed setting, speed droop seiting and
~ control circuits. e e -
(vi) Generator  protection,  under-voltage, over-voltage,
differential, reverse power, under-excitation, negative phase
: sequence, earth fault and types of relays used.
~(vii) Importance of sequential inters locks. o B
(viii) Transformer protection - differential, ovetload,, earth faults,
high temperature, Buchholz and types of relays used.
(ix)- LT/HT motor clectrical protection | '
(x)  Types of motors and variable speed drive and speed controls,
- {xi) Various types of pumps and their starting and control, |
(xii) Steam pressure and temperature corntrol including automatic
detection and alarm system for naphtha fuel handling /
_ storage. : ' -
(xiii) Furnace purging.
XX Fire-fighting equipment and permanent fire fighting appliances 1

including automatic detection.
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- XX1 General safety precautions, treatment of electrical or acid/ alkali - 2
‘ burn, permit to work, first aid, protective clothing, safety in '
. movement and storage of materials, switchyard safety, safe handling
of naphtha fuel in transport storage: and in gas turbines.

XX Indian Boiler Rules, Factory Act, Electricity Act, 2003, Central 4
Electricity Authority (Measures - relating to Safety and Electric
- Supply) Regulations, 2010 and other statutory. *Regulations
concerning - Power Stations (General outline), . Environmental
Pollution-Act/Regulations. '

XX General plant maintenance procedure, PERT/CPM methods power
- station records, maintenance plannmg ' '

XXIV . Efficiency and environment, plant performance, generation cost, 9
o efficiency monitoring and optimization, stack emission monitoring
and ambient air ‘quality. Availability Based Tariff, CERC
notification on Tariff, Gas Turbine Emission guidelines and control
‘methods, Non emission target levels, Power output allowance, Heat.
recovery allowance, emission levels for other contammants

XXV Personnel management, dutles ‘and respon31b111t1es labour laws and 2
labour wclfare

XXVI  Broad Pnnmples of maferial management and inventory control ' 2

Total = 140 Hours
= 4% Weeks

XXVII  On Job Training: - ' _ _ -+ 7 Weeks
(1) Control room desk operatlons ' : o

(i)  Pre- start checks,

(i) Protection interlocks, e

(iii) Light up procedures and routine checks,

{iv) Stopping and emergency operation of Boiler , Turbine ,

(v) Generators ‘and their auxiliaries

(vi) On site Electrical operation 1ocat1on and - offsite plant
L 10Cat1011 :

2. Simulator training/Computer éppﬁcation‘_ in operation and 1 Week
maintenagee of the plant :
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PartV

S-PECIALIS‘.E.D' SYLfJABUS FOR ENGINEERS AND SUPERVISORS
ENGAGED ON THE MECHANICAL SIDE OF THE COAL BASED-

'THERMAL POWER PLANTS

Ttem
No.

Particulars = - . ~ Number-
S of Hours

2

3

m

I

IV

VI

VIl

Boiler:
Corrosion of boiler and auxiliariés, condenser and feed water

~ heating plant, Scale formation in boﬂer in relation to weier -

conditions.

Acid cleaning and preservation of boiler, mechamcal removal of

deposits, scaffolding methods, qulck-erect scaffolding in furnace,
ultra -sonic thiclgness survey. ngh pressure water Jet equ1pment

Annual boiler and auxiliaries overhaul- hydrauhc test, ﬂoatmg of-
safety valves, preventive and breakdown maintenance of boiler

‘auxiliaries, cutting of tubes and welding, ultrasonic testing and

stress rehevmg

Efficient operation of boilers- interpretation of gas analysis for -
proper combustion controls and methods of reduemg other losses.

_ Constructlonal detalls of hydrauhc and other types of couplmgs

torque converters, servo motor.

Coustructional details of various types of pumps, their drives and
automa‘uc starting, air-conditioning. = Constructional details of -

* various types of draught fans, their drives and automatic starting.”

Types of wear on fans and pumps and their effects, detection of
unbalance in fans and pumps, instruments for measuring
vibrations, vibration analysis and dynamic balancmg procedures

- noise measurements and ¢ontrol.

. Coal hand]ing plant .

()  Sequential Operation.

(ii) - Conveyor and conveyor drives.

(iii) Tensioning arrangements.

(iv) Maintenance of guide rollers / idlers.
(v) Sway switches/slip switches. '

- (vi} Beetle charger for wagon marshalling. o
‘(vii) Wagon tipplers and coal crushers, weighing of coal,

~ different types of weighing bridges and meters, coal storage
- problems and prevention of spontaneous combustion.
Sampling “of coal/British -Standards Specification/Indian
- Standards Specification, procedure and proximate-analysis.
(vm) Belt jointing memods—vulcamsmg, mechanical clampmg, ete.

4

6
12
g

-

-9

12
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(ix) Stacker re—clalmer o | e
(x)  Vibrating feeders, vibrating screens.

- {x1) Magnetic separators.

IX

XiI

X

X1V

XV

XVl

XVIL.

_XVIII

(xii) Coal crushers.

(1) Workmg principle and construction of water treatment plant

(i)~ Water treatment-hardness, pH value, clarifiers, treatment X

phosphate and hydrazine dosing, base exchangers.
(iii) DG sets and compressors

" Annual overhaul and inspection -of turbme and . auxﬂxary plant,

condenser tube cleaning, maintenance: of pumps, lubrication
system, recycling of lubricating oil and selection of lubricant,

condenser tube materials- wear and tear- and effect of local water k

conditions, types of failure, detection, preventive maintenance and
re-tubing of condensers, Maintenance of LP/ HP heaters and de~

~ aerators.

@) Maintenance ptactice — Rigging and slinging, valve

12

grinding methods, high pressure welding heat insulation

" methods, pipe work, alignments, beating, scraping and
matching practice, radiography and stress relieving methods.
- Anti-friction bearings and their installation and lubrication.

" Non desttuctive - testing and principles, procedures and
application. Weldmg techniques and equipment.

(ii) Lubncatxon prmc1p1es and tﬁelr charactefistic.

Indian Boﬂer Regulatlons and other statutory Regulatlons

Workshop, types and use of hand tools- and tackies, fabricatiori of

spares, repairs and maintenance of meéchanical equipments such as -

vehicles, tractors, dozers, shunters, cranes and hoists, welding —
modermn techniques and their appheat1ons in mamtenance of

boilers, turbine and associated plant

- Composition, propert1es and behavmr of Engmeenng materlals
used in power statlons

Residual life assessment and extension methods .-

Mechanical safety rules and po_l-icies

Mamtenance plannmg and spares mventory, productmty, cost-

control.
Simulator Training

Total

On Job Trammg
To be associated with field mainténance Engtneers in the area of

. (i) Pressure parts maintenance

(ii) . Rotary equ1pment maintenance
(ili) Pumps and drive mamtenance
(iv) NDT and weldmg

(v)  Turbine and auxiliaries maintenance

10

60

175 Hours
=6 Weeks
4 weeks .
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Part VI

SPECIA LISED SYLLABUS F OR ENGINEERS AND SUPERVISORS .
ENGAGED ON THE MECHANICAL SIDE OF DIESEL ENGINE BASED

POWER PLANTS
Item Particulars - Number
No. = . of Hours
1 2 3
L Constructional details of hydraulrc and other types of couplmgs 2
forque converters - S€Irvo motor.
Il.  Constructional details of various types of pumps, their drives and 5
antomatic starting,. air conditioning. Constructional details of
various types of ventilation fans, and automatic starting, types of
wear on fans and pumps and their effects, detection of unbalance
in fans and pumps. Instruments for measuring vibrations,
vibration analysis. and dynam1c balancrng procedures, noise
measurements and control. '
1.~ Fuel handlmg plant Detalled operatlon and mamtenance of fuel 2
stock yard fuel purifiers, heat tracing, transfer pumps sett]mg o
and service tank, etc., :
V. (1) Water Treatment = quality of water, dozmg of chemicals 3
' for cooling water and boiler water. ‘Study and effeets of -
- water quality parameters. .
(ii) Compressors
A Scheduled Overhaul and 1nspect10n of engme and aux111ar1es of = 15

the Plant:

(i)  Scheduled engme maintenance works requrred at 1500' 7

hours, 3000 hours, 6000 hours, 12000 hours and 24000

hours; maintenance procedures of lubricating oil pumps,
jacket water pump, etc., recycling ‘of Iubncatmg oil and

monitoring of lube oil parameters

(i) Types of failures in the engine, break down maintenance,
carrying out hydraulic tests on cylinder heads, exhaust
_ vaIves etc., calibration of injectors and fuel oil pumps’

‘(iii) Malntenance of Turbocharger, dlsmantlmg, checking the

bearings,. Compressor wheel, turbine shaft and blades,
cleaning, measurement of clearances on the compressor

as well as on the turbine side, before and after-

- dismantling. Turbo charger washing methods.

(iv) Routine checking of oil pressute, water préssure, inlet and

outlet temperature, operating condition monitoring, fypes
of fallures and detectmn scheduled mamtenance works
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VI

VII

VL,

- IX

such as bowl cleaning, - replaccmeﬁt of clutch shoes,
verticaland  horizontal bearing, de-sludging operation,
starting and  stopping of separators. :

Maintenance praclice, valve grinding, lapping; high pressure

welding, heat insulation methods, pipe work and alignments.
Motor. and pump coupling alignments, bearing, scraping and

- matching practice, radiography and stress relieving methods,

antifriction bearings and their installation and lubrication. Non
destructive testing and principles, procedures and- application.
Welding techniques and equipments. Replacing of oil seals and
bearings, reconditioning of inlet valves, exhaust valve, fuel
pumps, etc., maintenance of boiler circulating and condensate
transfer  pumps, recovery, boiler . backwash, etc.

Workshop, types and use of hand tools and tackleé, fabrication of
spares, repairs and maintenance of mechanical equipment such

‘as fork lifts, cranes, hoists, welding — modern techniques and

their applications.

Composition, properties and behavior of Engineering materials
used in power stations. . . - : -

Residual life assessment and extension methods, -
Mechanical safety rules and policies.
Maintenance planning and spares inventory, productivity, cost

control. o
Total .

8

61 Hours
=2 Weeks

o e ——— i T i g e
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Part VII

SPECIALIZED SYLLABUS FOR ENGINEERS AND SUPERVISORS
' ENGAGED ON THE MECHANICAL SIDE OF THE COMBINED CYCLE GAS

TURBINE BASED POWER PLANTS

Ttem No.

P-articulars

Number
of Hours

1

-2

3

o

111

v

VI

VIl

VI

CIX

Waste heat recovery boiler:

~ Corrosion of boiler and feed water heating plant scale

formation m b01ler in relatlon to water conditions.

-Acid c]eamng and preservation of boﬂer mechamcal removal
of deposits, auxiliary coolmg water system, by pass stack and'

its features. -

Constructlonal detalls of hydrauhc and other types of

couplings, torque converters, servo motor,

- Constructional details of various types of pumps, their drives
~ and automatic starting, air-conditioning, vanous types of

draught fans, their drives and automatic startmg

Types' of wear on fans and pumps and their effects, detection

of unbalance in fans and pumps, ‘instruments for measuring

vibrations, vibration ~analysis and dynamic balancing

procedures, noise measurements and control.

(i) Water» treatment- h_ardness, pH  value, clarifiers,
treatment, phosphate and hydrazine dosing, base
exchangers. '

© (i) DG sets and compressors.

Power cycle, piping, fittings, valves and thermal insulation,
Gas turbine overhaul procedures.

Annual overhaul and inspection of turbine and auxiliary plant,
condenser tube cleaning, maintenance of pumps lubrication
system, recycling of lubricating oil and selection of lubricant,
condenser tube materials- wear and tear and effect of local

- water conditions, types of failure, detection, preventive

maintenance and re-tubing of condensers. -

Maintenance practice ~ Rigging and slinging, valve grinding
methods, high pressure welding, heat insulation methods, pipe
work, alignments, bearing, scraping and matching practice,
radiography and stress relieving - methods. Anti-friction
bearings and their installation and lubrication, Non destructive
testing and principles, procedures and apphcation Welding
techniques. Alignment methods.

6

12

10
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XII

XII -

X1V

XV

3747 GII0—36

Indian Boiler Regu]ations' and other statutory Regulations.

Workshop, types. and use of hand tools and tackles, fabncatlcm
of spares, repairs and maintenance of mechanical equ1pments
such as vehicles, tractors, dozers, shunters, cranes and h01sts,
welding - modemn techniques and their applications in
maintenance of boilers, turbines and associated plant.
Composition, properties and behavior of Engineering materials
used in power stations. .

Residual hfe assessment and extensmn methods/Mechamcal
safety . rules and policies

Mamtenance planning and sparcs 1nvent0ry, productmty cost
control. '

Total

On Job Training:

To be associated Wlth field mamtenance Engmeers m the area

of: '

(i)  Pressure parts maintenance

(ii) Rotary equipment maintenance

(iii)  Pumps and drive maintenance

(iv) - NDT and welding

(v}  Turbine and auxiliaries maintenance.

(vi) Steam and Gas. turbine maintenance: Inspection of
combustion chamber, replacement of liners, air filters,

acid and alkaline cleaning of water coolers, NDT, "

governor bearing inspections, exhaust area inspection,
replacement of guide vanes, cleaning of blade cooling

passage, maintenance of bleed valves, compressor -

cleaning.

76 Hours -

=21 Weeks

4 weeks
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Part VIII

- SPECIALISED SYLLABUS FOR ENGINEERS AND- SUPERVISORS

ENGAGED ON THE ELECTRICAL SIDE OF COAL, DIESEL ENGINE AND

- GAS TURBINE BASED: POWER PLANTS

Jtem
No.

- Particulars

Number
of Hours

3

1

1

LY

‘l’

Vi

VII

Vil

X

Maintenance and commissioning of gernerators, excitation
system, generator seals, Generator protection- carth fault in rotor

and- stator, n‘_egatwe phase sequence, 16ss of excitation,
_ differential -protection, 'back- up protection, rteverse . power

protection, under-voltage protection, overload protection,

constructional detaile of the relays used; method of setting and -

their test:ng, and over heating of rotors.
Motor ma-intenance

'[remsformer ~protection . - - Buchliolz relay, over current,

differential and-earth fault protection; types of: reiays used, their |

construction, testmg and seftings.

Transformer commiss-iening; -_diael’éc_tric._ strength  of - oil,
insulation resistance;. tap: changers, filtration of oil, pre-
commissioning - testing.  Tan-Delta resistivity of oil and
preventive -maintenance of--t'ransformers, dissolved gas analysis.

Circuit breakers, commissioning: and mamtenance isolators, dis-

- connectors, bus:bar arrangements; charging, synchronising with
the grid, d1sconnectmg for repairs, maintenance of switchgear

contacters.

: Mamtenance of equipments inthe outdoor switchyard, current

transformers, potential’ transfonners and: lightning arrestors,
operation-and maintenance. Bus differential protection.

: Therﬁaography moni-tori-ng

Lme protection, fault ana1y31s, bus-bar.and: }ocal breaker back-up
protectmn (LBB)

‘Cables —~ control cables, layouts of equipments at voltage
_ exceeding 650V, testing- and maintenance.

' Principle of electronic controls and transistorised circuits.

 Pneumatic and di- elec’mc transmitters and receivers, servo-

motors.

12
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X1 Interlocking, sequential control circuits; details of components

.“}

used.

XII  Calibration and testmg of ‘varicus  types of instruments — 8
indicating mstruments measuring mstruments, recorders, and -
analysers.

XV St-atutory Electricity. Acts and'-Rules and-p"ennit brocedure' 4

XV Starting and .control equlpments -of various types of motors, - 10

station battery-care and 'maintenance, trickle charging and
extended charging, operation.and maintenance of rectifiers and-
battery chargers, UPS, emergency-power supply.

XVl 'Economm foad dlspatch power system conirol and. operatlon . 8

' MVAR-control,  voltage Regulation and frequency control,
capacitors and reactors; islanding schemes, carrier current
equipments, telephones, tclemetering. ' -

XVII  Station Emerg’-ency-lightin'grarr'.angements.‘ o i
XVII - Simulator Tréining. L - S o 30 _-;
| T’eté_l 119 Hours
54 Weeks :
XX | _ o | 4 weeks

On Job Training:(Applicable only for- Engmeers and Supervnsors
engaged on Coal and‘Gas Turbine based plants):r

To be associated with field electrical maintenance in the area of
(i) - HT/LT niotors

(ii) Transformer:thaintenance

(iii) AC/DCsupply systems, station batterxes and DG sets
(iv)- . Generator/ excitation systerns - :

(v) Sw1tchyard / sw1tchgear equlpment malntenance
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Part IX

'SPECIALISED SYLLABUS FOR ENGINEERS AND SUPERVISORS
ENGAGED ON THE INSTRUMENTATION SIDE OF COAL, DIESEL
ENGINE AND GAS TURBINE BASED POWER PLANTS

Ttem Particulars - ' Number

No.. ' : ] : of Hours
I A 2 _ 3
L Working principles, calibration, control . methods and 4

maintenance aspects of temperature measurement devices:
(1) Resistance thermometers, thermocouples '

(ii) Recordets, indicators -

(iii) Transmitters.

1L Working principles, calibration, control methods ard | 4
maintenance aspects of pressure measurement devices:
. (i) Diaphragm gauges, Bourdon gauges
(i) Recorders, indicators -
(iif) Transmitters.

111 Working principles, calibration, control methods and 4
maintenance aspects of flow measurement devices:
- (1) Positive, semi-positive, rate and differential pressure
‘flow meters ' '
(i1) Recorders and mdlcators
~(iii) Transmitters.

IV.  Working - principles, calibration, control methods and = -4
maintenance aspects of level measurement devices: _

(i) Dip-sticks, sight glass, pressure gauge bellows /
diaphragm, float, buoyancy, gas purge, dlf__ferentlal '
pressure - and capacitance type level measurement
systemn . '

(ii) Recorders and 1nd1cators

(iii) Transmitters. :

V. Telemetering and signal conditioning — pneumatic systems, .3
- electrical systems, electronic systems and mainténance
aspects. ' '
V1L Basic electronics — Component familiarisation and various 2

types of circuitfs, microproc'essors

VII. Turbovisory instruments — thelr basm prmmples application -6
and calibration: ) _
(i) Eccentricity and vibratioh, its interpretation and
measurements, different pick-ups, their location, etc.
(ii). Use of vibration instruments and analysis, differential
expansion, measurement and terpretation, different
pick -ups, their location, etc., overall thermal expansion
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VIIL. .

IX

XL

XIL

X1

XIV.

XV

measurements, axial shift position measurements,
valve position and servo motor position indicators,
- differential metal temperature measurements, turbine
stress evaluators

Acftuators:

Operating principles of pneumatic, hydraulic and electrical
actuators and their control - mechanisms, maintenance,
inspection and testing aspects.

‘ Analytical instruments:

Theory and working pnnc1ples- stcam/ water analysers, like
conductivity, pH, Na, NH;, Hydrazine etc., theory and

~ working principles of combustion 'moniton'ng instruments

such as COs, Oy, ctc interpretation of the above parameters
to the operating regunes of the plant.

HP/LP bypass and PRDS system:

Piping schematic with details of various valves and

transmitters, Equipment details — mechanical and electrical,
Control  philosophy, Pre-commissioning checks. and
commissioning procedures. S

Instrument air system '
Air Supplier, piping and piping layout air punﬁcatlon and

. conditioning, basic theory and working principles of
- pneumatic transmitters and secondary instruments, theory

and working principles of E/P converters and valve
positioners -

- Control and Instrumentation scheme tracing:

Instrumentation and control scheme of fuel, air, flue gas,
feed water and steam systems including then' measurements

(i)  Furnace Safeguard Supervisory System (FSSS), plant N
equipment protection and interlock system. (not.

* applicable for DG Plant and Gas Turbine based Plant) .

(ii) Automatic turbine run-up system (ATRS), analog and '

digital controllers. (not applicable for DG Plant)

Data acqulsltlon system/dlgltal distributed control (DDC)

- UPS, control room layout

. S - Total

On Job Training:

(Applicable only for Eng_ineers/Supervisors engaged on Coal
and Gas Turbine based plants) '

- (i) Control system - basic principles, constructional
features, -calibration, preventive maintehance and

6_5 Hours‘
=2 Weeks

3 weeks
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trouble shooting .of analog . control systems, ' level,
flow, . pressure and temperature -control - systems,
component / cards used in control systems, static and
dynamic timing, control valves and dampers

(i) Dataacquisition system or distributed digital control
system — basic principles; constructional . features,
~ calibration, preventive maintenance and trouble
shooting of digital and analog inputs to DAS and their
conditioning, I/O and interface, functioning of alarms,
monitoring formats and logs, sequence of events

1 week - - 7 e

Part X *
SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND :
MAINTENANCE OF THE COAL BASED THERMAL POWER PLANTS ' e
Common course for Electrical, Mechanical and Instrumentation _ :
Item - Particulars : . Numbers !
No. ' ' of Hours
1 2 3 N
L Power plant familiarisation 6
I Fundamental units and their conversion (meéhanical, electrical, 2
thermo-dynamic).
I Engineering drawing and practice. 6
IV."  Fuels and combustion, types of fuels - their properties and 4
testing, requirement of efficient combustion
\'2 Boiler and boiler house plant and auxiliarics : 16
(i)  General description =
(i) . Arrangement of boilers ¢
(iii) Boiler auxiliaries =
(iv)  Boiler instrumentation .
(v)  Fabrication and assembly of dlfferent parts of boiler andI ' .
its accessorles
(vi)  High pressure welding in boilers
(vit). Arrangement of pulverised - fuel bmler in a modem
thermal power station o
(viit) Operatlon apprec:atlon (start-up, running and shutdown)
VL~ Water condmonmg, pre-treatment. and demmerahsatlon water 4
chemistry.
VII Ash handling- electrostatic prec1p1tat10n and mechamcal dust 2
- collector- functions and descnptlon of two. types.
Turbine and turbme house auxiliaries. .. R 12

VIII.

(i) Fundamental principle of steam turbine

(ii) Theory and operation of steam turbine

(iii) Governing and protection of turbine

(iv) Operation appreciation (start-up, running and shutdown)
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IX.

XIL

XL

Handling ef turbines and boilers under emergency conditions.

‘Condenser and vacuum extraction plant :
(1) Purpose and function -
(i) Construction of surface condenser and .vacuum pumps

Regenerative feed water heating, constructional details of low
pressure and high pressure feed water. heaters, de—aerators and

‘evaporators.

Cooling water systems and cooling towers.

Flow diagrams of basic cycles and scheme tracmg
(iy Coal handling.

(i) Steam and condensate

(i) Ash and slag handling

(iv) Station services - domestic water, air conditioning,

ventilation, lifts
(v) Air services, air compressors, switchgear
{(vi) Bearing cooling, and general service water system
(vii) Circulating water system
(viii) Feed water and reheating plant o .

~: (ix) - Fuel oil system
- () ‘Station batteries and battery ehargmg equipment

XIV.

XVIL
XVIL
_XVHI;

XIX.

XXIIL

“(xi) Station lighting, power supply and distribution boards.

Mechanical appreciation — correct use of machines, tools and
tackles, gauges, fits and clearances, tolerances, brazing,
soldermg and welding, bearings, gears and thread; fasteners

Bearings types, installation and removal procedures and

maintenance of clearances and tolerances, oil seals types, their
applications and clearances.

Lubrication and cooling principles.
Station instrumentation and controls..

F ire—ﬁghting installations in thermal power station. y
Electric shocks, first aid, ac1d bum alkah wounds, chlorine gas
poisoning and their treatment.

Duties and responsibilities of operators and plant attendants,
camrying out instructions, reporting fo supervisors, recording
and reading unusual occurrences, expected-behavior, dlscuphne
sincerity, cleanliness and love for machmes

Personnel. safety equipment, cleanliness, caution and care in
power station working.

How electricity is generated, transmitted and distributed i.e.

generator to Consumer service board.

16
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XX1I1 Pﬁnciple and working of alternating current and direct current 2
generators and their parallcl operation. '

XXIV Principle and working of transformers and thelr parallel e
"~ operation
XXV. Principle and working of alternating current and direct current 2

motors, their speed characteristic';s, contr_ols. _ .
XXVI.  Storage battery- principle, construction and charging. | 1

- XXVII  Alternator cooling - different systems of cooling, adﬁantages of 2
- hydrogen cooling over others, hydrogen plant. L

“Total 115 Hours
, : =4 Weeks
Part X1

SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND
MA]NTENANCE OF THE DIESEL ENGINE BASED POWER PLANTS

Common course for Electrical, Mechamcal and Instrumentatlon

Item _ Particulars Number
No. _ , _ of Hours
1 s ' 2 ' 3
I Power plant familiarization. : 8

II. Fundamental units -and their conversmn and measurement . 4

(rnechamcal electrical, thermodynamlc)
IIl. ~  Engineering drawing and pra_ctlce - 6

IV Fuels and combustion, types of fuels — their properties and 8
testing, requirements of efficient combustion. '

V.  Diesel Engine and Auxiliaries : S ’ - 24

(1) General description

(i)  Arrangement of engine

(iii)  Engine auxiliaries

(iv)  Assembly of different parts of engine and its accessones -
) Engine instrumentation

(vi) Operatlon appreciation (start up, runnmg and shut down)

VI Water condltioning, pre treatmcnt and demineralization. -- ' 6

- VI Effluent treatment, plant functlons and description, importance. 4
of treatment plant. .

VIII  Turbochargers: : 6

() Fundamental principles of turbocharger-
(i)  Theory and operation of turbocharger -
(iii) ~ Monitoring and protection of turbocharger
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IX

X1l

- (xii) Station lighting, power supp]y and. dlstrxbutlon b@ards

X1
XV

XV

XVI

XVII

XVIIL

XX1I

Handling of Engine under Emérgency conditions.

Fuel oil and lube oil sepafators:.
1) Purpose and. function

(if) Operatlon and maintenance of separators

Cooling water system and rad:ators. -

- Flow Diagrams of ba31c cyeles and scheme tracing.

(i) Fuel handling.

(i)  Fuel oil system (HFO and Diesel oil)
(1i1)  Jacket water cooling system '
(iv)  Lube oil system

W) Air intake system

- (vi)  Engine cooling water system

(vil)  Exhaust.gas system

~(viii) ~ Station services, domestic water air conditioning,

“ventilation, lifts, etc.
fix)  Air services, air compressor _ .
(x)  Steam system and heat tracing of fuel pipes
(xi)  Station batteries and battery: charging equipments.

switch: gear.
Mechanical application — correct use ‘of machines, tools and
tackles, gauges, fits and clearances, tolerances, brazing,
soldering and welding beanngs gears and thread fasteners.

Station instrumentation and controls.

Fire fighting installation inD.G. power station.

Electric shocks, first aid, acid burns, alkali Wounds/chlorme gas
- poisoning and their treatment.

Duties and responsibilities of operators and plant attendants m
carrying out instructions, reporting to supervisors, recording,
- reading unusual occurrences, expected behavioir, drsmphne

sincerity, cleanlmess and love for machines.

Safety equipment and persona] cleanliness, cautions and cares:in-

power station working.

- How electricity is generated, transmitted and dzstnbuted e’
-generator to Consumer service board.

- . Principle and workmg of alternating current and dlrect current

generators and their parallel operation

Prmmple and working of transformers and their parallel
operation

Principle and working of alternating current and direct current
motors, their speed characteristics and control.

3747 GIM0—-37

24

[N
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XX ' ‘ 3.
Storage battery- prmc:lple construction, boost charging, ﬂoat ’
charging and importance of DC in DG power plant - :

- 140 Hours

. Total ~ =5 Weeks

Part XTI o :

SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND
- MAINTENANCE OF THE COMBINED CYCLE GAS TURBINE BASED -
POWER PLANTS

Common course for Electrical, M_echanical and Instrumentation

Ttem S Particulars = . " Number
No. : - , of Hours
1 L . 2 , : 3
i Gas POWerIplaht familiarization o . 8
1L Fundamental units and thelr conversion (Mechamcal ' = 2

electrical, thermo- -dynamic). -

IH. Engineering drawing and practice. - RS

Iv. Fuels and combustion types of fuels — their properties and. . 4
testing, requirement of efficient combustion '

V. Gas turbine and WHRB = , ' 20
(i) General description. ' :

(1) Arrangement of Gas turbines '

(iif) = WHRB (Waste Heat Recovery Boiler)

(iv). Instrumentation and Conirol system

(v)-  Fabrication and assembly of different parts of gas
~ turbine and its accessories.

(vi)  High pressure welding . _

(vit)  Fuel storage and transport arrangement.

(vi) Operation appreciation (stalt~up, running and

shutdown)
Vi [ Water conditionirtg, pre-treatment and demineralisation. 4
VIL Steam turbine and turbine house auxiliaries. ‘ 12

(1) Fundamental principle of steam turbine

(iy  Theory and operation of steam turbine

(iii)  Arrangement of steam turbine, -

(iv)  Goveming and protection of turbine. L

(v)  Operation appreciation (start-up, running and

shutdown)
VIIL.  Handling of gas turbine, steam turbine and WHRB 4
IX. Condenser and vacuum extraction pIant - _ ’ 3

(i) Purpose and function. -
" (11) Constructlon of surface condenser and vacuum pumps
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. XIL

XIII.

XIv.

XV.

XVL.

XVIIL. -
- XVIIL

. . XIX

XX.

. XXI.
. XX

XXIIL

XXIV,

Cooling water systems and cooling towers.

Flow diagrams of basrc cycles and scheme tracmg

(i) Steam and condensate

(i) Station services, domestic water, air condmomng,
ventilation, lifts

(iii) ~ Air services, air compressors sw1tchgear

(iv) Bearing cooling and general service water system.

(v) Circulating water system.

(vi) Feed water system

(vii) Fuel oil system
(viii) Station batteries and battery chargmg equipment

(i) Station lighting, power supply and distribution

boards
Mechanical appreciation — correct use of machines, tools
and tackles, gauges, fits and clearances, tolerances, brazing,
soldering and welding, bearings, gears and thread, fasteners -
Station instrumentation and controls.

Fire-fighting installations in thermal power station.

Electric shocks, ﬁrst aid, acid bumn, alkali wounds, chlorme
gas poisoning and their treatment

“Duties and responsrblhtres of operators and plant attendants
- carrying out instructions, reportmg to supervisors, recording

reading unusual occurrences, expected behavior, discipline,
sincerity, cleanliness and love for machines.

Safety of personnel and equlpment cleanlmess caunon and
care in power statron wor]nng

b ' :
How electricity is generated, transmitted and distributed i.e.
generator to Consumer service board.

‘Fundamental units, conversion and. measurement of

electrical qnantities.

Principle and working of alternating current and direct
current generators and their parallel operation.

Principle and working of transformers and their parallel
o'peration

Principle and working of alternating current and direct -

current motors, their speed characteristics, controls.

Storage battery- prmcrple construction and charging.

Alternator cooling, different systems of cooling, advantages
of hydrogen cooling over others, hydrogen plant.

To_tal

18~

119 Hours
=4 Weeks '
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Part XIIT

SPECIALISED SYLLABUS FOR T.ECI:INICIANS ENGAGED ON
MECHANICAL SIDE OF THE COAL AND GAS TURBINE BASED POWER

PLANTS
Item Particulars. Number.
No, ' of Hours
1 . 2 3
1. Types of bearings, oil seals and their uses. 4
II. Types of valves, Safety_valve, suction valve, delivery valve, non- 15
return valve, bypass valve, drain valve, air release vilve, control
valve, float operated valve, solenoid operated and pneumatically
operated valve and their applications. '
Hl.  Efficiency loss in boiler / turbine cycle 4
Iv. Interpretation of 1nstrument readlng and accurate loggmg 2.
V. Markmg and measuring, workshop practlce weidmg and gas 5
- cutting, pipe ﬁttmg methods : o
VL. Pump maintenance _ 5
VIL Shaft alignment methods 4
VII.  Drives maintenance, keys 4
IX. - Insulation types and apphcatwns 2
X. Mechanical safety 4
XI. Vulcanizing 2.
XII.  Couplings —