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CENTRAL ELECTRICITY AUTHORITY
NOI'[FICAT[ON ’
New Delhi, the 20th September, 2010

No. CEL/1/59/CEA/EL—In exercise of the powers conferred by section 177 of
the Electricity Act, 2003 (36 of 2003), the Central Electricity Authonty hereby
makes the following regulations' for Measures relating to Safety and Electric
Supply, namely:-

~ Chapter 1

1. Short tifle and Commencement.- (1) These regulatxons may be called the
_ Central .Electricity Authority - (Measures relating to Safety and Electric Supply)
Regulanons 2010 :

(2) They shall come into force on the date of their final pubhcatlon in the Official
Gazette. _

2. Deﬁmtmns - (1) In these regulations, unless the context othem1se requ1res,

{a) “Act” means the Electricity Act,2003;
(b) “accessible” means within phys1cal reach without the use of any
apphance or spec:al effort;
(c) “ampere” meansa unit of electnc 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 “means electrical apparatus and includes all machines, fittings,

accessories and-appliances in ' which conductors are used;

(e)  “bare” means not covered with insulating materials; _
‘(f) *“cable” means a‘length of insulated single conductor(solid or stranded) or
of two or' more such conduictors 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 proteetive covering; -

(g) . . “circuit” means an arrangement of conductor or conductors for the .

purpose of conveying eleetricity and forming a system or a branch of a
system
(h) “eircuit breaker means a device,’ capable of ‘making and breakmg the

~ circuit under all conditions, and unless otherwise specified, so designed as to

break the current automatically under abnormal conditions; )
(i) “concentric cable” means a composite cable comprising an inher

conductor which is insulated and one or more outer conductors which are




190

THE GAZETTE OF INDIA : EXTRAORDINARY © [Part II—Skc: 4]

insulated from one another and are drsposcd over the 1nsu1at10n of, and more or
less around the imner conductor; _

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

(k) “conduit” means rigid or flexible metallic 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 electnc1ty
consuming apparatus connected to a consumer’s installation;

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

msulat]ng material of such quality and thickness as to prevent danger; .

(n) “cut out” means any appliance for automatically interrupting 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 lifé or any part of body
.from shock, bum or other injury to persons, or property, or from fire or
.cxplosron attendant upon the generation, transmlssron transformation,

conversion, distribution or use of electricity;

P) “dcad’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.

(q)- “designated person” means a person dcmgnated under regulation 3;

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

- mass of earth in such manner as to ensure at all times an immediate discharge

of electricity without danger;

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

(t) “enclosed sub-station” means any premises or enclosure or part thereof,
being large enough to admit the entfance 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‘remiscs or enclosure or part thereof,
being large enough te admit the entrance of a person after the apparatus therein
is in position, containing apparatus - for switching, controlling or otherwise

* regulating electricity at or excéeding 650 V but not for transforming or
‘converting electricity(other than for transforming or converting solely for thc
_operation.of switchgear or 1nstrum'ents)and includes the apparatus therein,

(v) “flameproof enclosure” 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 or 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 propetties of the wires and .
msulatrng material being such as to afford ﬂexrbrhty
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(x) “guarded” means covered, shreided fenced or otherwrse protected by
means of suitable casings, barrier, rails or metal screens to remove the
possibility of dangerous contact or approach by persons or ob_]ects toa pomt of
danger;
(y) “hand-held portable apparatus” means an apparatus which is so desrgned 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 appoint'ed under the Mines
Act, 1952 (35 of 1952);
(zb) “installation” means any compos1te electrical unit used for the purpose of
generating, transforming, transmitting, converting, distributing or utlhzmg
electricity;
(zc) “intrinsically safe” as applied to apparatus or assoc1ated “circuits shall
denote that any sparking that may occur in normal working is incapable of
causing explosion of inflammable gas or vapour; _
(zd) “increased safety type ‘e’ ” means 4 method of protection by which
additional measures are-applied so as.to give increased security 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) “lightning arrestor” meéans a device which has the property of diverting to
earth any electrical surge of excessively high amplitude applied to its terminals
-and is capable of interrupting flow current if present and restoring iiself
thereafter to its original operating conditions;
- {zi) “linked switch” means a switch with all the poles mechanically lmked 50
. 45 to operate. slmuit,meousr : .
(zg) “live” means e;ectr“cahv charged; :
(zh) “metallic. covering” means mechanrcally strong meta! covering -
surrounding one or more conductors;
(zi) “meter” means a device suitable for measurmg, mdrcat.mg and reccrdmg
consumption of electricity or any other quantity related with electrical system
and shsil include, wherever applicable, other equipment such as Current
Transformer (CT), Voltage Transformer (VT) or Capacitor Voltage
Transformer (CVT) with necessary wiring and accessories;
(zj) “mine” has ihe sanie meaning as deﬁr\ed 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 between the voltages of the other
conductors of the system and shall also include retum wire of the single phase
system :
(zI) “occupier” means the owner or. person in occupatlon of the prem1ses
where electricity is used or proposed to be used,;
{(zm) “ohm” means a unit of electrical resistance and 1s 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;
(zn) “open sparking” means sparking which owing to’ the lack of adequate
provisions for preventing the ignition of inflammable gas extema] to the
apparatus would ignite such inflammable gas;
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(zo) “overhedd line” means any electric supply line which is placed above
ground and in the open air but excluding live rails of a traction system;
(zp) "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 maintaing Electric Plants and Lines;
(zq). “owner”, f‘agent” and “manager” of a mine have the same meanings as
" are assigned to them in the Mines Act,1952(35 of 1952);
(zr) “poles” means the phase terminals of a. Switch. :
(zs) “portable apparatus” means an apparatus which is so designed as to be
' capable of being moved while in operation;
(ztf) “portable hand lamp” means a portable light-ﬁtting' provided with suitable
handle, guard and flexible cord connected to a plug;
(zu) “Schedule” means a schedule to these regulations,
(zw) “section” mears a Section of the Act; '
(zv) “span” means the horizontal distance between two adjacent supportmg
points of an overhead conductor;
(zw), “street box” means a totally enclosed structure, either above or below
ground containing ' apparatus for transformmg, sw1tch1ng, controlling or
otherwise regulating electricity; '
(zx) “supplier” means any generating company - or hcensee from whose
system electricity flows into the system of another generatmg company oOr
licensee or consumer;
(zy) “switch” means a manually operated dev1ce for opcnmg and closmg or for
*changing the connection of a circuit;
(zz) “switchboard” means an assembly mcludmg the switchgear . for the control
of electrical circuits, electric connections and the supporting frame;
(zza) “switchgear” shall denote_switches, -circuit breakers, cut-outs and other
- apparatus used for the operation, regulation and contro! of circuits;
(zzb) “system” means an electrical system in which all the conductors and
apparatus are electrically 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 forcb and is
the difference of electric ‘potential which exists between two points of a
conductor carrying a -comstant current of one ampere, when the power

" dissipated between these points is one watt;

- (zze) “voltage” means the difference of electric potential measured in n 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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Chéﬁter -

3 Designatmg person(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 carry 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 electncal
Tines and apparatus.

(2) The supplier or 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 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 persoﬁ shall be designated under sub-regulation (1 ) unless,-.

(1) he possesses a certificate of competency or electncal work pemnt
1ssued by the Approprtate Government.

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

inspecﬁon of designated officers and other safety measures.- (1) The register
maintained under sub-regulation (2) of regulation 3 shall be produced before the

" Electrical Inspector when required by him.

" (2) If on inspection, the Electncal Inspector finds that the designated person does

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

. Y'Elec_trical Safety Officer.- (1) All suppliers of electric_ity including generating
‘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 maiptenance of electvicity

plants or an Electrical Engineering Diploma holder with at least fifteen years of
expenence\n operatlon and maintenance of electnc plant.

(3) The Ele trical Safety Officer designated under sub-regulation (1), shall ensure
periodic inspection of such installations, get them tested and keep a record therecf.
and such records shall be made available to the Electrical Inspector if and when
requlred _

C))] For every factory reglstered under Factory Act, 1948 where more ‘han 250

kW of electrical load is connected, the management of the factory shali des:gnate a -

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

3747 Gi/10—25
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- (4) Owner of every transmission or distribution system shall arrange for training of |

5 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 re_cord's and inspection thereof.- (1) The generating company ot
licensee shall maintain records of the maps, plans and sections relating to supply. or

transmission of electricity and submit the same to the Elettrical Inspector for

inspection as and when required by him.

(2) The Electrical Inspector shall supply a copy of the report of inspection referred

to in sub-reguiation (1), to *he gererating company or licensee, as the case may be.

9. Deposit of maps. — When ¢ icense 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 retained by the said officer and the other one shall be.
_ furmshed to the licensee. : :

Depos:t 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 sae 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 Televant 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 Government from time to time.

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 in the case- of underground works, the approximate
depth below the surface of all the ex1stmg 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) Every plan: shall be drawn to such horizontal and vertical scale as the

" Appropriate Commission may gequire.

Provided that no scale shall be required unless rnaps of the locality on that

' scale are for the time being available to the public. -

(31 Every plan and- section so made or corrected or a copy thereof, marked wrth

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

Prowded that existing and old plans and sections and underground
distribution network shall be converted to electronic form within three years from
the-date of commencement of these regulations. :

~ (4) Global Po'sih'oning' 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 Positioning System mappmg or
mappmg through any other latest technology

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

12.

. apparatus.- (1) All electric supply lines and apparatus shall be of sufficient 7

licensee is not a local authority, by the 1local authority, if any, concerned supply

- free of charge to such Electrical Inspector or local authority a duplicate copy of

every such plan or section or a part of the same duly corrected.

~ (6) The COplCS of plans and sectlons under this regulation shall be supplied by the

licensee to every applicant on the payment of such fee as the Appropnate
Commrssmn may, by regulatlon spemfy

Chapter m

General safety requlrements

_General safety requlrements pertainlng 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 prov1ded in these. regulanons, 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

: inconsi_stency, the proyrisions of these regulaions shall prevail. -~

(3 ) The material and apparatus used shall conform to the relevant specrﬁcat;ons of
the Bureau of Indian Standards or International Elelctro-Technical Commission
where such spe01ﬁcat10ns have already been laid down.

(4) All electrical equipment shall be msta.lled 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 leakage or Ioggmg of water in the
basement

13, . Service lines and apparatus on consumer’s premtses - (D 'I'he suppher shall
ensure that all electric supply lines, wires, fittings and apparatus belonging to him
or under his control, Wwhich are on a consumer’s premises, are in a safe-condition
and in all respects fit for supplying electricity and the supplier shall take

: precautlons to avoid danger arising on such premises fromsuch supply lines,
wires, ﬁttmgs and apparatus

(2~) Service 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 against electncal
mechamca] chemical or other injury to the msulatlon

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

: (4) The consumer shall also ensure that the installation under his control is
' mamtamed ina safe condition.

14. Smtchgear on consumer’s premises.- (1) The supplier shall provide a ‘suitable
switchgear in each conductor of every service line other than an earthed or earthed
“_ meutral conductor or the earthed external conductor of a concentric cable within a

*\ consumer’s premises, in an accessible position and such switchgear shall be
. ‘qontamed within an adequately enclosed ﬁreproof receptacle:

" Provided that where more than one consumer is supplied through a
common service line, each such consumer shall be prov1ded with an mdependent ‘
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 bya sultable switchgear by its owner.

Identification of earthed and earthed neutral conductors and position. of .
switches and smtchgear 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 connected thereto, the following conditions
shall be complied with:-

15

(i) an indication 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 conneetion is to be made;

{c) in all other- cases, at a poini corresponding to the point of
commencement of supply or at such other points as may bP approved by
_an E]ectnca] 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 requireinent shall not apply in case of-
(a) a link for testing purposes, or

(b) _a switch 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 Govemment in this behalf if he is satisfied that the

consumer’s earthing arrangemnent is efficient.

2y 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 is not pub]ished the procedure laid down, in regulation 63 shall apply.

Expl nation.- For the purposes of sub-regulatlon (1), the expressmn pomt of
commencement of supply of electricity” shall mean the point at the mcommg
terminal of the switchgear installed by the consumer.

Accessibility of bare conductors.-' Where bare ¢onductors are used in a building, -

the owner of such conductors shall,-

(a) ensure that they are inaccessible;
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(b) proVide in readily accessible position switches for rendering them dead

whenever necessary; and

Standards._

18. Dangar Notices.- The owner of every installation of voltage exceeding 250 V shal.l

affix permanently in a conspicious position 2 danger notice in Hindi or English and

the local language™of the District, w1th a srgn of skull and bones of a design as per
IS -2551 on- _

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

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

L3 : -~

(c) 1um1nous tube sign requiring supply, X-ray and 51m11ar high frequency :

. . : ' - installations of voltage exceeding 650 V but not excecdmg 33 kv:

Prov1ded that .where it is not p0331blc to afﬁx such notices on any
5 . . 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

concemned shall be pennanentiy pamtcd on it:

Provzded further that where the generator, motor, transformer or other
apparatus is within an anclosure one notice affixed to the said enclosue shiall
be sufficient for the purposev of this regulatlon

Explanatzon» For the purpose of clause (b) rails, tubular poles, wooden
supports, reinforceéd cement. concrete poles without steps, 'I-sections and
channels, shall be deemed as supports which cannot be easily climbed upen .

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

(2) Every person who is working on an e]ectnc 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 thé like. for.

_ protéctin'g him from mechanical and electrical injury and such tools and devices
shall a]ways be maintaincd in sound and efﬁcient working condition.

(3) No persen 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-III. :

(c) take such other safety measures as are specified in the rele\;'ant Indian -
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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 workmg thereon, be
deemed to be a line of voltage exceeding 650 V. '

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

(6) All panels shall be painted with the description of its 1dent1ﬁcatron at front and
at the rear.

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

21. Cables for portable or transportable apparatus.- (1) Flcxiblé, cables shall not

- be used for portable or transportable motofs, generators, transformers, rectifiers,

electric drills, electric sprayers, welding sets or any other portable or transportable
apparatus- unless they are heavily insulated and adequate]y protected from
mechanical i m] ury. , .

(2) Where the protection is by means of metallic covering, the covering shall be in
‘metallic connection 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 bituminouns materials.- (1) Where the supplier or the owner-
has brought into use an electric supply line, other than aq overhead line, which is
not completely enclosed in a continuous metallic covering connected with earth
and is msulated or protected in situ by composrtlon or matenal 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,

(i1} such electric supply line shall be periodically- 1nspected and tested
- where accessible, and the result of each such inspection and test shall be
: duly recorded by the suppher or the owner.

{2) The suppher or the owner after the coming into force of these regulations, shall
not bring into use any further electric supply line as aforesard which is insulated or
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2.

T

protected in situ by any composition or material known to be liable to produce

noxious or explosive gases on excessive heating.

Street ‘boxes.- (1) Street boxes shall not contain gas plpes, and- -precautions shall
be taken to prevent, as far as reasonably p0351ble any mﬂux of water ©Or gas.

(2) Where electnc supply hnes formmg 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 nsk of damage to or danger
from ad_]acent electnc supply lmes I

: (3) All street boxes- shall be regularly mspected for the purpose .of detectmg the

presence of gas and if any influx or 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 person after the electric supply lines or apparatus therein - -
- have been placed in position ample pr0vision shall b'e made-

(i) to ensure that any gas. whlch may by accndent have obtamed access to
the box shall escape before a person is allowed to enter; and

(ii) . forthe preve'ntion of d'a.nger from sparking. -

(4) The owners of all street boxes or pillars containing circuits or apparatus shall

ensure that their covers and doors are kept closed and locked and are so ‘provided

that they can be opened only by means of a key or a special apphance

Distinction of dlfferent circaits.- The owner of every generating station, sub-
station, Junctlon-box or pillar in which there are 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 respectlve circuits are readxly

28,

26’

distinguishable from one another.

Distinction of the lnstallatlons having 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

- . permanent nature, that the mstallanon 18 readlly dlstmgulshable from other
, amstallatwns _ : : ,

Accidental charging.- (1) The owners of all Gircuits and apparat'us'shall SO
- arrange them that there shall be no danger of any part thereof becoming'

accidentally charged to any voltage beyond the lmnts of voltage for Wthh they are
mtended , .

(2) Where alternat:ng cutrent and direct current circuits.are mstalled 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. -

.

; Provisions applicable to protective equipment.- (l) 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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L unattended sub-stations and switching stations, be kept in- charge of responsible

- 28,
< .- ‘shock. (1)-Instructions, in English or Hindi and the local language of the District

and kept in all generatmg stattons, enclosed sub—statlons and switching-stations in

convement location.

(2} The fire extinguighers shall be tested for satlsfactory operat:on as per relevant
Indlan Standard at 1east once.a year and J'CCOI'd of such tests shallbe miaintained.

(3) Flrst-ald boxes or cupboards consplcuously marked and equlpped Wlth such
¢, contents as. the State Govemnment may specify, sha]l be prowded and maintained

in‘every generating stat!on, enclosed sub-station, enclosed swﬂchmg station and in
vehicles used for maintenance ‘of lines so as to_be readﬂy accessible during all
working hours. and all such boxes and cupboards shall, except.in the case of

persons who are trained in first-aid tréatment and one of such pefsons shall be
available durmg working hours, ,

(4) Two or more gas masks shall be prowded consplcuously and 1nstalled and _
" maintained at accessible places in every generating station with capacity of

5 MW and above and enclosed sub-station with. transfonnatlon capamty of
5. MVA and above for use in. the event of fire o;rsmoke'- ey o

Provxded that where more-than one generator with 'capamty of 5 MW and
above is installed in a power station, each.generator shall be provided with at least
two separate gas masks in an accessible and. consp;cuous plawg:s .

| Prowded ﬁmher that adeguate nufnoer of gas masks gt Bo prov1d by

.... - .the owrier at every generating station and en]osed sub!-stanop v; idy eapacxty lcss
- ‘thanSMWandSMVA respectively. e g e T '

Dis_playf of instructions for resuscitation of persons -suffering: from electric

~+.-and where Hindi is the local language, in Englishrand Hindi for the resuscitation of
- persons suffenng from electric shock, shall’ be-. affixed: by: the- owner in a
conspicuous place in every penerating station, - enclosed sub-station, enclosed

. switching station, mines and in cvery factory as defined in clause:(m) of section 2"

. of the Factory Act,1948 (63 of 1948) in which electricity is used and in such other

premises where electricity is used as the Electncal Inspector may, by notice in
tlng served on the owner, direct. R :

(2) ’I‘he owner of every generating statlon, enelosed sub-statlon, 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
' w:th and are competent to apply the mstructlons referred to in sub-regu]atlon (1).

(3).In every manned generating station; sub-station-or switching statlon of voltage

. exceeding 650 V, an artificial respirator sha]l be prowded and . kept in good

- working condition,

29,
¥ contractors, electrical workinen and suppliers.— {1y No ‘eléctrical installation

Precautions to be adopted by consmners, owne"fs}" o'ceu'plérs, electrical

work, including additions, alterations, repairs and ad_]ustments to existing

installations, except such replacement of lamps; fans, fuses, switches, domestic

ety
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appliances of voltage not exceedrng 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 to such consumer,

- "supplier, owner or occupier except by an electrical contractor licensed in this

“behalf by the State Government and under the direct supervision.of a person

holding a certificate of competency and by & person holdmg a permit issued or
recogmsed by the State Govemment

" Provided that in the case.of works executed for of. on.behalf of the

Central Government and-in the case of installations 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 descnbed therein either gcnerally or in the case of any

(2) No electrical 1nsta]1atton work Wthh has been camed out in contravention of

30.
- -already connected to the -supply system of the supplier or trader, every such

spec1ﬁed class.of consumers supphers, OWners or OCCl.lpIel'S -

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

: suppl:er

Periodical inspection and ‘testitig of - installations.- (1} Where an installation is

" installation shall be periodically-inspected and tested at intervals not exceeding

- "(2) The periodical inspection and testing-of installations of voltage abo

five years either by the. Electrical Inspector or 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 control of the Central Government, and in the case of 1nstalla‘non in-

. mines, oilftelds and rallways, by the Central Government. .

belongrng to the supplier, shall also be carried out at mtervals not excé@ing ﬁve
years by the Electrical Inspector, S R :

3) ‘Where the suppher is dn‘ected by the Central or the State. Govcmment as the
case may be, to inspect and test the installation, he shall report on the condition of

‘the installation to the consumer concerned in the Forms L, 11 and III as specified in

Schedule-IV and shall submit a copy of such report to the E]ectrical Inspector;

(4) The Electrical Inspector may, on rece1pt of such report accept the report
submitted by the supplier-or record variations as the circumstances of each case

' may requ;re and may recommend that the defects may be ractified as per report;

B (5) In the event of the fallure of the owner of any: 1nsta11anon 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

-msta]]atron with a nonce for not less than forty eight hours.

":made undet 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. o o ' :

Prov1ded that the mstal]anon shall not be drsconnected in case an appeal is
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31 Testmg of consumer’s installation.- (1) Upon receipt of in apphcatlon for a

new or additional supply of electncrty and- before connecting the supply or

reconnecting the.same after a period of six months, the supplier shall either test the
3 mstallatton hlmself or.accept the test. results subn'ntted by the consumer when the
-same. has been duly s1gned by the ltcensed Electncal Comractor

(2) The suppher shall maintain a record of test results obtamed at each supply
pomt toa consumer, in a Schedule-V, ’

' '-(3) If asa result of such 1nspect10n and test, the suppher is satisfied that the

_ X sectton 162 of the Act

e requzred modtficatlons have been completed

33

L3

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 16 render the
installation- safe: and may refuse to connegt or 4reconnect the supply until the

32 Installatlon and testmg of generating umts. . Capagity 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 Appropriate
Government, under clause- (x) sub- sectlon (2)-of section 176 and sub-sectron ().of

Ch“‘PterIv"-

] Generalrcondit’ions relating.to.supi_iljt and use of electricity

Precautions agalnst leakage before connection.- (1) The suppller shall nof
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 whrch shall be checked by
SUNNE zAmeasunng the mstallatmn resistance as under, . ;o Lo _

' (i) all equlpments shall have the msulatlon remstance (IR) value as stlpulated

L in the relevant Indlan Standards

(u) on apphcatlon of 500 VDC between each Iwe conductor 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 speclﬁed
\,-m the relevant Indian Standard; . yo e L

- ,"”g_'r(m) on apphcatlon of 2.5 kV DC betweenieachr.h conductor and earth for

'''''''

of veltage exceeding 650 V but not, exceedmg 33 szhall be- at least 5 MEGA
OHM or as spec1ﬁed in the relevant Indlan‘ Standard ;

(2) If the suppher declines to make a connectton under the provrsrons of sub-

- regulation (1) he shall convey to the apphcant the reasons .in,. wntmg for so

declmmg
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Leakage on consumer’s premises.- (1) If the Electrical Inspector 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 elecrncrty by the supplier or by other persons,

or which is likely to cause danger, he may grve the consumer notlce m wntmg that

_he desires to mspect and test the consumer S 1nstallatron Lo

(2) If on such ‘Totice being given the 'con'srinier does nOt give all reasonable
facilities for mspectlon and tesnng of his 1nsta11at10n, or 'when an insulation
resistance . of the consumer 'S lnstallatron is so low as to prevent safe use of
electncrty, the supplier may, : and if directed. so to’ do by the Electrical Inspector

. shall discontinue the supply f electncny to the mstallatlon but ofily after giving to

the consuiner forty eight houts ‘nofice in writing of disconnéction’ of supply and

shall not reconmence the supply untll he or the Electncal Inspector is satisfied

that the cause of t.he Iea.kage has been removed

' 3_5;7 -

Supply and use oi' electrlcrty- _;;-(1) The electncrty shall not be supplied,
transformed, converted, inverted or used or ccntmued to be supphed transformed,
converted, inverted or used unless the -conditions contamed in sub-regulanons (2)

~ 'to (8) are complied with.

(2) The following controls of: requrslte capacrty to carry 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. casily. operated to completely isolate the

-supply to the 1nstallatron, .such .equipment being in- addmon to amy equipment

installed for controlling. 1ndmdua1 circuits or apparatus namely .

() a linked. sw1tch w1th fuse ora c1rcu1t breaker by consumers of
: ‘voltage whrch does not exceed 650 V; :

.(11) a linked sw_fltch—~mt-h:fuse or a c1rcuit breaker by a consumer of

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 hlgher voltages (above
: 11 kv and not exeeedmg 33 kV), I ;

: (m) a crrcult breaker by consumers at voltage exceedmg 650 V but not
exceeding 33 kV having an’ aggregate “installed transformer and
apparatus capacrty above:1000. KVA and supplied. at voltage upto 11

kV.and above 2500- K\(A at. hrgher voltages (above 11 kV and not
~exceed1ng 33 kV), B S N o

(w) acrreurt bre:a;ker by 'a"doﬁéﬁiﬁéf of voltag\e"excee&ing 33 kV.

Provided that where the pomt of commencement of supply and the
. consumer apparatus are near each other, one. linked ‘switch with fuse or circuit -

breaker near the, point, of commencement of supply shall be consrdered sufﬁcrent

-4.,

e
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(3) In case of every tran_sforrner the following shall be provided; namely:-

- (i) on primary s1de for transformers a linked switch with fuse or circwit
~ breaker of adequate capacxty :

y Prowded that . the lmked sw1tch on the pnmary srde of the
transformer may be of such capacity.as to carry the full load current and
to bredk-enly the magnetlsmg current. of the transformer:

Prowded further that for all transformers . f "
' (a) havmg a capaclty of 5000 KVA and above mstalled before the
'year 2000; and : SRUEE VRS S

: - (b) havmg a capaclty 1000 KVA and above mstalled m or aﬂer the
- year 2000,a circuit breaker. shall be prov1ded '

Provided alse that the linked switch on the pnmary s1de of the
transformer shall not requu'ed for the urut auxnhary transformer and
generator transformer; R :

e (11) in respect of all transformers mstalled in or aﬁer the year 2000, on the

secondary side of all transformers a c1rcu1t breaker of adequate rating shall

-be mstalled

Provided that for supphers transformers of capacity below 1000

KVA, a linked switch with fuse or clrcutt breaker of adequate rating
) shall be mstalled on secondary 31de N

(4) Except in the case of comp051te control. gear deslgned asa , unit each distinct

-circuit is to be protected against excess energy by means of suitable cut-out ora

circuit breaker of adequate breaking capaclty suitably: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 renewa] of the fusible metal of the

cut-out w1thout danEer

7 (5) The supply of electnc1ty to each motor or.a 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 readlly 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 chOSen w1th special regard to the
circumstances of their nrooosed use and their mechanical strength shall be

LY
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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 all worklng

= conditrons n respect of temperature and moisture; and

) Adequate precautions sha]l be taken to ensure that no: hve parts are so exposed

=+ as to cause danger

(8) Every consumer shall use all reasonable means to ensyre that where electricity

is supplred by a supplier.no person other than. the suppher shall interfere with

service lines and. apparatus placed by: the suppher on the premlses of the -

consumer.

365—Provisions for supply and use of eleetrrcrty in multl-storeyed burldmg more
:./than 15 metres in helght. (1). The connected load and voltage of supply above

--which inspection is..to:be: camed out.by an Electrrcal “Inspector for a multi-

Approprlate Government

storeyed bulding of more than ﬁfteen meters: herght shall be notified by the

R B Y

‘(2) Before makrng an apphcatlon for.. commencement of supply or

recommencement of supply after an installation has been’ drsconnected for a period

. = of six months or more; the.owner-or ocupier of a multr-storeyed buxldrng shall give

. not less than thirty days notige’'in writing to the Electrical Inspector specify therein

_ . the particulars of 1nstallatron :and the supply of electricity shall not be commenced
_or recommenced within-this : penod wrthout the approval 1n wntrng of the

Electrrcal Inspector el

| (3) The suppher OT OWNer. of the 1nstallatron shall provrde at the pornt of

commencement of supply a suitable 1s01at1ng device with cut-out or breaker to
operate on. all phases, except neuh‘al in_the 3-phase, 4-wire circuit’ and fixedin a

) conspicuous position at not more than 1.70 metres’ above the ground so as to
completely 1solate the supply to the bu11d1ng in case of emergency.

- (4) The owner or occuprer of a multr storeyed burldtng shall ensure that electncalr
installations and works 1ns1de the building are carried out and maintained in sucha

" manner as to prevent danger due to shock and fire hazards, and the installation is
.. carried out in accordance w1th the relevant codes of practlce h :

: ,(5) No other service plpes and cables shall be taken along the ducts provrded for
" laying power cables and all ducts ‘provided for power cables and other services

shall be provided with fire barrier at each ﬂoor crossmg

Conditions apphcable to rnstallatrons of voltage exceedmg 250 Volts The
following conditions . shall be comphed wrth Where electnclty of voltage above

;,250 V is supplied, converted transformed or used narnely -

(1) all conductors other than those of overhead lrnes, shall be completely

enclosed in rnechamcally strong metal casing or ‘metallic covering which is

o electrically and’ mechanrcally continuous and adequately protected against

. mechanical damage unless the said-. conductors are accessible only to an

o designated person or are 1nsta11ed and protected so asto prevent danger
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Provided that non-metallic condurts conforming to the relevant Indian
Sy Standard Specrﬁcatrons may be used for mstallatlons of voltage not exceedmg

(11) al} metal works enclosing, supportmg or assocrated w1t11 the mstallatron
- other than that designed to serve as a conductor shall be connected with an
- earthing . system - as. per standards laid down in. the Indian. Standards in this
~regard and the provrsrons of regulation 41. IR RN

>

(u1) Every swrtchboard shall comply with the followmg,

o (a) a clear space of not less than one metre in. wrdth shall be provrded :

 in front of the switchboard;.

,(b) if there are any attachments or bare connections at the back of

~ the switchboard, the space, if any, behind the:switchboard shall be
either less than twenty centimetres or-more than sevety five
centimetres in -width, measured ﬁ'om the . farthest protrudmg part of
any attachment or conductor; . U= I -

(¢) if the space behind the swrtchhdard exceeds - sevety five
» centimetres in width, there shall be-a passage way from erther end of
the swrtchboard cleartoa herght of I. 8 metres. ‘

: (1v) In case of installations provrded in premlses where 1nﬂammable materials

" _including gases and chemicals are produced, handled or stored, the electrical

" installations, equipment and apparatus shall comply with the tequirements of

- 'flame proof, dust tight, totally enclosed or any other suitable type of electrical

~ fittings depending upon the hazardous zones as per the relevant Indlan Standard
T Specrﬁcatrons ' :

(V) Where an appllcatlon has been made to a suppher for supply of electncrty to
any installation, he shail not commence the supply or wheré 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 regulatrons :

' (vi) Where’e supplier proposes to supply or use electricity at or - to recommence

supply of voltage exceeding 250 V but not exceeding 650 V after it has been
discontinued for a period of six months, he shall, before connecting or

reconnecting the supply, give notrce m wrrtmg of such mtentmn to the
' Electrrcal Inspector. . .

- (viDIf at any time after cormectmg the supply, the suppher is satisfied that any
. -*provr_sron of these regulations are not being observed he shall give notice of the

same in. wrrting 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 discontinue the supply after giving the consumer a reasonable opportunity

vy
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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

rectified by the consumer to the satlsfachon of the suppher _

Appeal to Electrlcal Inspector in regard to defects. I i any applicant for a
supply or a consumer is dissatisfied with the action of the supplier in dec]mmg 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 Inspector to test the installation and the supplier shail not,
‘if the Electrical Inspector intimates that the installation is free from the defect or -

danger complained of,, -refuse supply to the consumer on the grounds aforesaid,
and shall, within twenty four hours after the receipt of such. intimation from the
Electrical Inspector commence, continue or recommence the supply of electricity.

(2) Any test for which appllcatlon has been made under sub regulahon (1) shali
be carned out within seven days after the receipt of such apphcat:on

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

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

any failure of supply.

(2) The supplier shall take all réasonable precautions to avoid any aceldental
interruptions of supply, and also to avoid danger to the public or to any, employee

. or designated person when- engaged on any operatlon during and in connection

with the mstaIlahon, extension, replacement, repair and mamtenance of any works.

(3) The suppher shall send to the Electtical Inspector a notice of failure of supply :
of such kind as the Electrical Inspector may from time to time require to be notifed
to him, and such notice shall be sent by the earliest mode of communication after -
the failure occurs or after thé failure becomes known to the supplier and shall be in-

- the Form given in Schedule-VI

 likely to be affected by such dlscontmuance

(4) For the purpose of testing or for aﬁy other purpose connected with 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
o

Prov1ded that no__sue_h notioe shall be given iq cases of emefgenej}.

3747 GI10—27
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Chapter V

Safety provrsrons for electrical mstallatlons and apparatus of voltage not

40.

exceeding 650 volts :

Test for resistance of insulation.- - (1) . Where any- electnc supply lme for use at

1 yoltages: 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 suppher or-the. owner: has. apphed the test

prescnbed under regulatmn 33

- (2) The. provrsron under sub-regulatron (1) shall not apply to overhead lmes except

. - overhead insulated cables, unless the Elecfncal Inspector othermse d1rects n any-
: partlcularcase : B A

..

VConnectlon wntll earth The followmg condltlons shall apply to the connection

with earth of systems at voltage normally exceedmg 125 V but not exceeding 650
Vnamely-;:.,_:‘ . , R —

" (1) neutral conductor ofa 3-phase, 4-w1re system and the mlddle conductor |

of a 2-phase, 3-wire system shall be earthéd by not less than two separate

and distinct connections with a mlmr_nu_nr 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-.

iy the earth electrodes ) provrded shall be mter-connected to reduce
earth reslstance :

(i) neutral conductor shall also be earthed at one ©or more pomts ‘along
- *:*the’distribution system or service line"in’ addition to any connection with
R earth whrch may be at the consumet’ s premrses ’-_ S

T (iv) in the case of a system comprising electnc supply lines having
-concentric cables, the external conductorof such cables-shall be earthed by
two separate and distinct connectlons wrth earth h

_ (v) the connection with earth may 1nclude a lmk by means of which the

connection may be temporanly mterrupted forthe purpose of testmg or for
- locatmg a fault '

) (vr) in a direct current three wire system, the middle conductor shall be
~ earthed at the generating station only, and:the. _current from the middle
__conductor to earth shall be contmuously recorcled by means of a recordmg
" “ammeter, and if at any time the current exceeds one-thousaudth part of the

maximum supply current, immediate steps: shall be taken to nnprove the
msulanon of the System. : o e o o

(vii) where the middle conductor is earthed by ‘means of a circuit breaker
with a resistance connected in parallel, the resistance shall not exceed ten
. ohms and on the opening of the circuit breaker iminediate steps shall be

b
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taken to improve the msulatron of the system, and the circuit breaker shall ~

be reclosed as soon as possible.

(viii) the resistance shall be used.only as a protection for the ammeter in

case of earths on the system and until such earths are removed and

unmedrate steps shall be taken to locate and remove the earth

' (1x) in the case of an alternatmg current system, there shall not be inserted

in the connection with earth any impedance, other than that required solely
for the operation‘of .switchgear or instruments, cat-out or circuit breaker,
and the result of any test made to ascertain whether the current, if any,
passing through the cormectlon wrth earth is normal shall be duly recorded

C by the supplrer

(x) no person shall malre connection with earth by the aid of nor shall he
keep it in contact with, any water mains not belonging to him except w1th

R the consent of the ownerthereof and of the Eleetneal Inspector

S (xi) altematmg eutrent systems whreh are ‘connected wrth earth as -

aforesard shall be eleetncally mtereonnected

' Provrded that each eonneetron wrth earth '8 bonded to the metal .

sheathing and metalhc armounng, 1f any,. of the electric supply lines

‘concemed

'(xii) the frame of every genmator, ‘stationary miotor; portable motor, and.
-the metallic parts, nét inténded as conductors, of all transformers and any
other apparatus used: for “regulating or controiling electricity, and all

eleetncrty consuming apparatus, of voltage exceeding 250 V. but not

- _exceeding 650 Vshall: ’oe earthed by’ the owner by two separate and distinct

connections wrth earth

(xiii) neutral pomt of fevery generator and transformer shall be earthed by
connecting it to the earthing- system by not less than two sepearte and

dlstmct conneetrons

O3In

(xtv) all metal casmg or metallrc covermgs eontamrng or protectmg iy
electric supply line or apparatus shall be: connected with earth and shall be
8o joined and connected across-all. Junetlon boxes and other openings as to
make good mechanical. and. electrical connectton throughout their whole

_ lengfh

Provrded that eondmons mentroned in this regulatlon shall not
apply, where the supply voltage does not exéeed 250 V and the apparatus

~ consists of wall tubes or brackets, electroliers, switches, ceiling fans or

- other fittings, . other -than portable hand lamps and portable and

transportable apparatus, unless prov1ded with earth terrmnal and to class-iI
appatatus and applrances ‘

Provrded further that where the supply voltage is not exceeding
250 V and .where the installations are either new or renovated all plug
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sockets shall be of the three pin type, and the tlnrd pin : shall be permanently -
and efﬁcrently eaxthed

I°

(xv) Allearﬂungsystemsshall ST " ;_ ' -

(a) consrst of equipotential bondmg conductors capable of carrying :
the prospective earth fault current and a group of pipes, rods and
_plate elecirodes for d1ssrpatmg the cutrent -to” the  gerieral mass of

" earth without exceeding the allowable temperature limits .as per
' ‘_relevant Indian Standards in order 'to” maintain “all" non-cuitent
" carrying ‘metal works reasonably at earth potential and to avoid
-dangerous contact. potentrals being developed on_guch_metel wo_rl;s '

A_ . '(b) limit earth resistance sufﬁcrently low to perm1t adequate fault
~current for the operation of protectrve devrces m nme and to’ reduce
" néutral shifting;

L (c) be mechamcally strong, Mthstand con:os1on and retam Plectncal
- . continuity during the life of the mstallatlon nd all earthing systems
- shall be tested to ensure efficient earthmg, before the electnc supply
' lmes or apparatus are energrsed e ! i , . .

© (xvi) all earthmg systems belonging to the suppher shall in addmon, be
tested) for resistance on dry day dunng the dry season not less than once

o eVery two years.

e (xvu)a record of every earth test made and- the result thereof shall be kept
' by the supplier for a period of not less than two' years. after the day of
* testing and shall be avarlable to the Electncal Inspector when required. : .

- Explanation:- The expressron “Class-II apparatus and appliance” shall
" " have the same meaning as is assrgned to 1t in the relevant Indian Standards.

42 l’l.arth leakage protective device. -~ The supply of electncrty to every electrical
‘installation other than voltage not exceeding 250 V below 5 kW and those
.~ installations of voltage not- exceeding 250 V which do not attract provisions of
section 54 of the Act, shall be-controlled by an earth leakage protectrve device so :
as to dtsconnect t.he supply mstantly on the: occurarice .of arth fault or leakage of -
current: Cew

Provided that such earth leakage protective device shall not be required for
overhead supply lines having protective devices. which are. eﬂ‘ectrvely bonded to
the. neutral of supply transforters and conformmg to regulatlon 73 o >
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_ ChapterVI |

‘ Safety provnsmns for electrical mstallatlons and apparatus of voltage

43.

- exceeding 650 volts

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

‘installations will be required to be mspected by the Electncal Inspector before

commencement of supply or recommencement after shutdown for six months and

- above shall be as per the potification to be-issued by the Appropriate Government,
- under clause (x) of sub sectlon (2) of section 176 and sub-sectlon (1) of section
s 162 of the Act. : e e

(2) Before makmg an apphcatlon to the E]ectncal Inspector for permission to.

-commence or recommence. supply after an installation ha$ been. .disconnected for

$ix months and above at voltage exceedmg 650 V 1o any person, the supplier shall
ensure that electnc supply hnes or. apparatus_ of voltage exceeding 650 V

' ,belonglng to him are placed in position, properly joined and-duly completed and

examined and the supply of elcctnmty shall not be commenced by the supplier for

lnstallatlons of voltage’ needmg inspection under these regulations unless the

provisions of regulations 12 to 29, 33°to 35, 44 to 51 and 55 to 77 have been
complied with and the approval m wntmg of the E]ectncal Inspector has been
'obtamed by him; - '

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

Tor apparatus for the purpose of | teSts speclﬁcd in regulatlon 46

(3) The owner of any mstallat10n of voltage exceedmg 650V shall, before maklng
application to the Electrical Inspector for approval of his installation or.additions
thereto, test every circuit of voltage exceedmg 650 V or additions thereto, other
than an overhead line, and satisfy himseif that they withstand the- app]lcatlon of the
testing voltage set out in sub-regulation (1) of reglation 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 carry out

. such tests as he deems hecessary or accept the-manufacturer’s certified tests in
respect of any partlcular apparatus in place of the tests reqmred by this regulatlon

,'_(4) The owner of any mstal]atlon of voltage exceedlng 650 V who makes any
“‘addition or alteration to’ “his’ mstallatlon shall not “connect - to ‘the supply his
. ‘apparatus or electric supply: lities, comprising the said “alterations or additions

4.

unless and until such alteration or add1t10n has been approved in writing by the
Elcctncal Inspector. e

Use ol\ electricity at voltage exceeding 650 Volts; - (1) The Electnca] Inspector
- "shall not 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

; voltage exceedlng 650 Vito any consumer un]ess- ‘

(» all conductors ‘and - apparatus s1tuated on the premises of the
consumer are so placed as to be maccesslble _exceptto a des1gnated person

B MU L
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and all operations in connectlon with the said conductors and apparatus are
carried outby a desrgnated person;

C@) ‘the consumer has provrded and agrees to maintaif a ‘separate building

T or a locked weather proof and'fire proof enclosure-of agreed design and

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

of housing his apparatus and metermg equipmeént, of. where:the’ provision

- for:a separate: building or enclosure is impracticable, . the:consumer has
- -segregated the aforesaid apparatus of the suppher from an other part of his
i own apparatus - : A - :

Provrded that such scgrcgatlon shall be by. the provrslon of ﬁrc proof
walls if ﬂre Electrical Inspector considers it to be necessary

R Provrded further fnat in the case .of an’ outdoor mstallatlon the
" ‘consumer shall suitably segregate the :ﬁ'oresald apparatus belonglng to the
R supphcr frorn h1s own;

(111) all pole type sub-statrons are constructed and mamtarncd in
accordance wrth regulatron 50. - -. :

" (2) The owner shall observe the following conditions, where elecmclty at voltage
- exceeding 650 V is supplied, converted, u'ansfonned or used -

o (1) he shall maintain safety clearances for !ectncal apparatus as per
* . Bureau of Indian Standard specification 30" that" ‘sufficient space is
avarlabIe for easy operation and ‘mainteriance without any* hazard to the
o operatmg and maintenance personniél workmg ncar the equrpment and for
" ensuring adequate ventilation; '

. (11) he sha}l not allow any encroachment below such 1nstallat10n

' Provrded that where the Electrlcal Inspector
~ encroachment, he shall direct the owner to remove such encroachments

L (111) the ‘minimum safety workrng clearances® Speclﬁed m Schedule—VII -
shall be maintained for the bare conductors or live parts of any apparatus in
. ~outdoor sub-stations excluding overhead lmes -of 1nsta]1at10ns of voltage
exceedmg 650 V;- :

(1v) he shall ensure that the windings of Totors or other apparatus within
._reach from any position in which a person may reqmre to be, are suitably
rotected 50 85 10 prevent danger; . ¢ '

S d(v) ‘he shall ensure that where a: transformer ¢ trénsformers are used,
suitable provrslon shall be made, either by ¢onfiecting ‘with'earth; a point of
" the' circuit ‘at the lower voltage or othierwise,”to guard’ against danger by
reason of the said circuit becoming accidentally charged above' its normal
_ voltage by leakage from or contact with-thé Circuit at'the higher voltage;
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(vi) a sub-statnon ora switching'statlon with apparatus having more than
/2000 litres of oil shall not-be located-in the basement where proper oil
dralmng arrangement cannot be provrded :

(vn) where a sub-statlon or a swrtchmg station Wltb apparatus having
more than 2000 litres of oil is installed, whether mdoor or outdoors, he
shall take the followmg measures, namely -

(a) the bafﬂe walls of four hours ﬁre ratmg shall be pmwded
between the apparatus -

(1) where there is a smgle phase transformer banks in the
- switch-yards of generatmg stations and sub-statlons

(u) on the consurner premrses,

(1n) where adequate clearanee between the umts is not
avarlable

") prdvisions shiall"'be made for suitable oil soakpit and where
use of more than 9000 litres of oil in any one oil tank, receptacle
or chamber is mvolved 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

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

' ‘prov1smn shall’ be made’ for extinguishing any ﬁre which may

occur;

(c) spare oil shall ot be stored in the vrclmty of any orl filled
eqmprnent m any such sub-statlon or swrtchmg station;

© (d) all the tfansformers and sw1tehgears shall be maintained in
accordance with the maintenance schedules prepared in
accordance with the relevant codes of practrce of Bureaun of Indian

: Standards, P :

(e) dry type of mmsformers only shall be used for mstallatlons’
'1nsrde the resrdentral and commercral burldrngs

(viii) wrthout pre_rudrce to the above measures he shall take adequate ﬁre _
protection arrangement for quenching the ﬁre in the apparatus '

= (ix) he shall ensure that the transformers: of 10 MVA and above ratmg or
. = in case of oil filled transformers with oil. capacity of more than 2000 litets
.. ... are provided with fire fighting system as per IS 3034 1993 or w1th
- .= -Nitrogen Injection Fire Protectlon system N T

(x) where it is necessary to locate the sub-station, or switching statron 1n' '
the basement he shall take the following measures, namely:- CoL




216

THE GAZETTE OF INDIA ; EXTRAORDINAR_Y [ParT III—SEc. 4]

(a) the room shall necessanly be in the ﬁrst basement at the
periphery of the basement; : :

(b) the entrances to the room shall be prov1ded with fire resisting

doors of 2 hour fire rating and the door shall always be kept
closed and a notice of this effect sha]l be affixed on outer side of

the door;

(c) a.curb (slll) of a suitable height shall be provrd_ed at the
entrance 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 walls. shall be hned with fire bricks;

o -sea.hng at all floors and wall openmg of atleast two homs ratmg, '

(f) fire Retardent Low Smoke (FRLS) cable of two hours rating
_ shall be used,

" (xi) he shall ensure that oil filled Izansformers uistall’ed indoors inother -

than residential or commercial bulldmgs are placed at the ground floor or
not below the first basement; : :

(xif) he shall ‘ensure that cable -trenches inside the sub-stations and
switching stations containing cables are filled with sand, pebbles or similar
' non-mﬂammable matenals or completely covered with non-mﬂanunable
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; L

(xiv) only persons designated under sub-regulation (1) of regulatlon 3,

shall cany out the work on llve lines and apparatus o

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

o 220 kV shall also be protected against swztchmg over voltages '

(4) The equlpment used for protection and sw1tch1ng shall be adequately co-

ordinated with the protected apparatus to ensure safe operatton and to maintain the
stablhty of the inter-connected units of the power system

(5) The minimum clearances specxﬁed in Schedule-VIH shall be maintained for

. bare conductors or live parts of any apparatus in outdoor sub-stations, excluding

overhead lines of High Voltage D1rect Current mstallatxons

(¢) the cables to primary side and secondary side  shall' have
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(if) ~

. . paralleling or feedback; .

‘v al] gates or doors whic ‘give access to-live: pa;:s of an: Estallatron
... shall be inter-locked. in such a.way:
~live par't's, re made dead ang __proper ( {schargmg and earthing: of these: parts

- (vi).., where: twa.. or,.more :generators -operate:: - parallel-iand::neutral

switching is adopted mter-lock shall-be provided:to ensure:that:generator

breaker cannot be c]osed unless one of ‘the ‘neutrals ‘is- connected :to ‘the
:',;_;carﬂungsystem e :

(2) The-fol owmg protectlon shallra. e provl ed m; ,ﬁzsysterrrsa;arldchretiits;i.to
automatlcally drsconnect the supply lmder abnormal eondmons, namly

over current protee_ on to dlsconnect :

.;which the. €quipment; cable or supply-line-is: not desrgned to mthstand

(ii) ‘earth fault or earth leakage protection to drsconnect the supply _
i e Butomatically: if the: earth-fault current.exceeds: the:Jimit: of: ‘curtent: for '
S . keeping'the contact. potermal wrthm the reasonable values; < -

_ (111) gas pressure type and winding and o'l temperature: protection to-give
«-.: alarm, and tnppmg shall be provrded .ori-all transformers of: ratings 1000 :

L - KVA and, above; .

- (iv) transformers of capacrty 10- MVA and above shall be protected
: agamst mcrprent faults by differential’ protectlon

3747 Gi/10—28

locked so that no earthmg swrtch carr be closed uﬁles“s and -until ‘the -

supplies shall be inter-locked to ‘prevent -possibility .of any: madvertent

that:these. cannot:be opened.unless the .

e: supply automataca]ly 1f the :
rated current of the equipment,.cable:or: supply:line is-exceeded:for:a tlme ,

should ‘be ensured before any person.comes-in- close proxrrmty of such. b .
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" (v) all generators with rating of 100 KVA and above shall be protected
agamst earth fault or leakage, .

" (vi) ali-generators 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 swrtchmg ‘'stations and

e gencratmg statrons connected w1th 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
" “differential protection along with local breaker back up protection, shall be

R ‘commissioned and shall always be available;

- (viii) every generating station and sub-station connected to the grid at 220
kV 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 relays ‘with provision of recording fault data are installed,
drsturbance recorder and event logger may not be installed;

(ix) distance protectron and carrier communication protection shall be
: provrded for all lines connecting to 400/220 kV substation.

46. Testmg, 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 routme tests as requrred under the relevant Indian
: Standards

| (2) No new apparatus, cable or supply 11ne of voltage 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 Indian Standards.

(3) No apparatus, cable or supply line of voltage exceedmg 650 V which has been

_ ;’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 or

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

- (4) Netwrthstandmg the provisions of thlS regulatron the Electrical-lnspector

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

installations.

(5) All apparatus; cables and supply lines shall be maintained in healthy

conditions and tests shall be carried out periodically as pér the: relevant code of
practlce of the Bureau of Indran Standards
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47,

48.

—

(6) Records of all tests tnppmgs maintenance works and repalrs of a]l

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

(7) 1t shall be the respon51b111ty of the owner of all. 1nstallattons of voltage

exceeding 650 V to maintain and operate the mstallatlons ina condltlon free from
danger and as recommended by the manufacturer or by the re]evant codes of
pract1ce of the Bureau of Indian Standards. :

(8) Failures of transformers and - reactors of 20 MVA or MVAR and hlgher
capacity shall be reported by the consumer and the suppliers of electricity, within

forty elght hours of the occurrence ‘of the failure, to the Central Electnctty'

of failure shall be sent to the Central Electnctty Authonty w1thm one > month- of the

occurrence in the format given 1n Schedu1e~IX

Precautions to be taken against ekcess'leakage in case of metal "sheathedv .
-electric supply lines.- The following precautions: shall be taken in case of electrlc

supply lines other than overhead lines, for use at voltage exceedmg 650 V

namely:-

(i) the conductors of the cable except - the cable with thermoplastxc
" insulation without any metallic screen or armour 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 metalllc sheath shall be kept
low enough to permit the controlling circuit breaker or cut-out t6’ operate in
the event of any fallure of insulation between the metallic sheath and the
conductor.

E_xp,lanat,ion.- For the put-pose of this r_egulation'n_

(a) in the case of thermoplastlc insulated and sheathed cables wzth ‘metallic '

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

(b) where an electric supply line as aforesaid has concentnc cables and the

external conductor is insulated from an outer metal sheathing and connected
with earth, the external conductor may be regarded as the metal sheathing for -

the purposes of this regulation prov1ded that the foregomg prOVlSlOﬂS as-to’
conductivity are comphed with. “

Connection with earth for apparatus exceedmg 650V.- (]) All non—current'
carrying meta] parts associated with an installation of voltage exceedlng 650 V,

shall be effectlvely earthed to a grounding system or mat which shall =

(1) hmlt_ the touch and step potentlal to tolerable values;
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{rmt ithie- grmmd potentlal nse to to!erable values so° as ‘to prevent danger

Provided:that the neutral point of a generator may be connected to'the
C 'eanmngfsystemaﬂuongh an xmpedance to llmlt the fault current to the earth

{ 1 thefcase oﬂ muli:l-machme systems neutral
“switching “may be’ resorted’to, for limiting the mjunoﬁs effect -of: harmomc
-current; circulatiomin: the system; , i

(i) ‘incase ofzthe.;ade}tsfcormected:system'the-neu&al-}pofnt::shall ‘beobtained
'-:_;;_;:by the;;.mserti ounding transfonner and: cnrrent hm1tmg reslstance

3) In case -of generating: stations, . sub-stations: and mdusmal mstallahons of
voltage exceeding: 33 kV,. the- system neutral earthing and protectwe frame
eﬁxtlnng may. be; if: system design 56 warranits, integrated ‘into- commoit earthing

; d | _ o:eaxth of combmed mat does-not cause the step and

'uthorlty estabhshed under the

D) Whete the: eazthmgleaianiearth connection are used, only in.connection. w:th N ' .
 carthing. 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

equipped- with. earth- leakage, the earth resistance shall not exceed twenty five
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2 ohms ‘and the project’ ‘diithorities shall obtain'No Objectron Certificate (NOC) from |-~

s Rarlway Authontles and Power rand Telecommnmcanon Co~ord1natxon Commrttee

. Géiieral conditions as-to trsnsformatlon aiid‘control’ of electrlcity:*'(l) Where
“electricity of voltage ‘éxceeding 650 V 'is* transformed; converted; regulated or
_ otherwise controlled in sub-stations or sw1tch1ng stations mcludmg outdoor  sub-

tations and’ outdoor “switching ‘stations “to" be" transfotmed“or’in sireet boxes

E:t:onstructled underground the followmg provrsrons shall be observed namely -

<) sub-statrons and sw1tch1ng ‘stations hal ,_prefe ably be erected above
ground, but where necessarily constructed’ underground ‘ due ‘provisions for -
ve_ntrlatron and drainage- shall be made and any space housmg switchgear shall

t 'be “uséd "for" ‘storage” “of - *'any matenal pecrally mﬂammable and
om _:ustrble matenals orrefuse,

(11) outdoor sub-statrons except pole type’ sub-statmns and outdéor swrtchmg

Stations shall, unless the apparatus is completely enclosed in a metal covering

" Connected with eatth; the said’ apparatus also being cotiietted with'the system

by armoured cables, beefficietitly” protected by fencmg not less” than 1.8

... metres in height or other means so as to prevent access to the electnc supply
e "l'nes and apparatus ‘therein by an un ssignated pérson

transforiers shall not contam switches 'or other’ a‘pparatus: and ‘$witches, cut-
. outs or other apparatus requiréd ‘for Gontrolling ‘ot other s purposes shall be
- '7 ﬁxed in separate receptacle above ground wherever pract1cable :

(2) Where 'electncrty is™ transformed;" suitable’ connectmn shill’ be “'made by

connecting with earth a polnt of the system at the lower voltage and also to guard
: f'zagamst danger by reason of theé said systém’ becotnmg acc1denta11y charged above

?rts nonnal voltage by leakage frorn‘acontact w1th the system af the htgher voltage

50.- Pole type sub-stations. Where platform type constructron s’ used fora pole type
- sub-station and sufficient space for a petson to stand on the platform is provided, a
“substantial hand’ rail shall be built’ around the ‘sa _platform and if the* hand rarl is
.-of mietal, it shall bé connected with &arthi

) Provrded that in the case. of pole type sub station on wooden supports and
.f.'fwoodEn platform the rietal hand-rall shall not be’ conne’ ed'wi B

-aSultable arrangernent shall be made for 1mrned1ate and- automatrc or
manual dlscharge of every static’ condenser ‘on dlsconnectron of supply.
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Supply to luminous tube sign mstallatlons of voltage exceedmg 650 Volts but
not exceeding 33 kV.- (1) Any person who ptoposes 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

neighbourhood 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 luminous discharge tube sign, no part of any conductor of
such circuit shall be in metallic connection, except in respect of its
cconnection with earth, with any conductor of the supply system or w1th the
pnmary winding of the transformer; .

- (iii) 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 surroundmgs as to limit, as far as
_posmble, the spreading of fire; -~ - .

(iv) the secondary circuit shall be permanently earthed at the transformer
and the core of every transformer shall be earthed,

(v) where the conductors of the primary circuit 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
prov1ded on the side of voltage not exceeding 250 V to detect the leakage
in such lummous tube s1gn installations; :

(v1) a sub-circuit Wh_lCh forms the primary circuit of a fixed llumineus
discharge tube sign installation shall be reserved solely for such purpose;

(m) a separate’ primary final sub-circuit shall be- prov1ded for each
 transformer or each group of transformers having an aggregate input not.
- exceeding 1,000 volt-amperes of a fixed luminous dlscharge tube 51gn
installatlon, : : .

(viii) an interjor installation shall be provided with suita,ble adjacent means
for disconnecting all phases of the supply except the “neutral” in a 3-phase,
' 4-W1re clrcult '

‘ (Jx) for 1nstallatlons on the extenor ‘of a building a suxtable 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; :
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(%) a special 'cadtlon hotrce shatl be afﬁxed ina consprcuous place on S
- the door of every enclosure of voltage exceeding 650 V but not exceedmg_ o
- 33kV to the effect. that the supply must be cut off before the enclosure s

Opened

: (xi) where static corrdensers are used "thcyshall be 1ristalled on the load :
 side of the fuses and the primary side of the transformers where the. voltage‘ -
. does not exceed 250 V S ‘ . :

.(xu) where static condensers are used on pnmary srde, provision shall be
made for automatic or- manual d15chargmg of the condensers wheu the
supply is ¢ut off :

~ {xiit} before. using the static condensers or any interrupting device on the
voltage exceeding 650V, the executing agencies shall test and ensure that
_automatic drschargmg device is functional thereon. :

(2) The owner-or user of any luminous tube sign or similar ingtallation of
voltage cxcee'ding 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 wrrtmg of his intention so to do. :

53.  Supply to electrode beilers of voltage exceeding 650 Volt but not exceedmg'
33 kV.- (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 electrode boiler shall comply

" with the followmg COI]d]thIlS, namely:- :

(i) the metal work of the electrode borler 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 exceedmg 33 kV whereby
elecmcrty 18 suppred to the electrode boiler;

(ii) 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 consumptlon of the electrode boiler under
normal condrtrons of operatlon v :

Prov1ded that tf in any case a hrgher settmg is essentlal to ensure stabrhty
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;

(iif). 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 potice in w&-iting on the telegraph-
~authority at least seven days prior to the date on which such supply of
5y electricity is to be afforded specifying the location of every point, including




: 224 _ , ' THE GAZETTE OF INDIA EXTRAORDINARY - [PAK]‘ IH—Sec. 4]

- thie “earth  connection. of the electrode borler, at, Wthh the system is

connected w1th eatth

(2) The owner or user of any electrode borler of voltage exceedmg 650 V shall
not bring the same into use without giving the Electrical Inspector not less than
o .e-'-fourteen days notice in wrmng of his intention so to do. -,

54, Supply to X-ray and hlgh frequency mstallatmns _(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 portab_le units or shock—proof
.:self . contained:. and statronary ur ts . shall m B :
*namely -

- :: (i) mechanical . barriers: shall_be provrded to prevent too close an -

TR :.approach to. any: parts of the X ,y'apparatus of voltage exceedmg 650 V

“but not exceeding. 33 kv, except' the X-ray tube and its leads; unless such

parts of voltage exceeding 650 V' but not ‘exceeding 33 'kV “have been

+ rendered-shock - proof- by belng shielded, by earthed metal or adequate
e 1nsulat1ng materral : ; e o

(11) where generators operatmg at 300 kV-peak 0 | , ":'s_"'uch
“generators shall be installed in rooms separate from those c(mtatnmg the

: ",'-"mstalled and protected as to prevent danger :

(111) a: surtable swrtch shall be provrded to control the circy supplymg a
* generator, and shali be so artanged as to be. open except whr__{ the door of
the room housmg the generator is locked from the outside; ~ =

» arr ?@ﬁbéd metal

i (Iv) X-ray tubes used in therapy shall be mounte
“i “enclosure;. . B -

. (v) every X-ray machme shall be provrded w1th 2 milliammetét or other
+.suitable measuring instrument, readily: visible from the control position and

© itconnected, if practicable,.in the. earthed lead but. gui rded 1f connected in
Cond the lead of voltage exceedmg 650 V. but not exceedmg 33 kv

Prov1ded that earth leakage Cll‘CUlt breaker of sufﬁcrent ratmg shall

be provided on the side wherein voltage does not exceed 250 Vv to detect -

e "-':__the leakage in such. X—ray mstallatlons

‘ fv-rExplanarran F or: the purpose of thrs regulatlon £ shocj

guarded with earthed metal so that no person may corne 1nto contact w1th

,:Q_any lrve part

(2) O in .the case of nonshock proof equrpment overhead‘ conductors of -

~voltage exceeding 650 V but not exceeding 33 kV, unless Suitably guarded

~+*:.against personal contact, shall be: adequately spaced and high voltage leads

oo con tilting,. tables and ﬂuroscopes shall be adequately msulated or so
+;- surreunded by bamers as 1o, prevent 1nadvertent contact :

e other ‘equipment. and: any: step-up.: transformer . employed, shall _be so

'f,’;'—..és applied
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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 ClI‘C'Lllt Wh]Ch shall be of one
. of the following typcs -

(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;

(iii) - 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; *

(tv) 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;

(v) all X-ray gencrators having' capacitors shall have suitable meax_is for
discharging the capacitors manually;

(vi) exceptin the case of self—coﬁtainéd 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 break
down on over voltage surges.

3 (1) all non-current carrying metal paits of tube stands, ﬂuroscopes and
other apparatus shall be properly earthed and insulating floors, mats or
platforms shall be provided for operators in proximity to parts of voltage
exceeding 650V unless such parts have been rendered shock proof;

(i) 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 high frequency apparatus
shall not bring the same inte use without giving to the Electrical Inspector not
less than fourteen days notice in writing of his intention to do so: '

"Provided that the aforesaid notice shall not be necessary in the case of
shock-proof portable . X-ray and high-frequency equipment which have been
inspected before the commencement of their use and periodically thereafter.

3747 GIMG—29
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85,

56.

Chapter A1}

| Safety requlrements for overhead lines, underground cables and
generating stations

Material and strength.- (1)  All conductors of ovethead lines other than those
specified in regulation 68 shall have a breaking strength of not less than 35Q kg.
(2) Where the voltage does not exceed 250 V and the span is of less than fifieen
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 shall have more than one joint in a

" span and joints between conductors of overhead lines shall be mechanically and

electncally secure under the condmons of operation.

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

~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
miaximum factors of safety, namely:-

'6) for metal supports - - 15
(ii)  for mecharically processed concrete supports - 2.0
(iiiy  for hand-mouldéd concrete supports - 25
. (iv)  for wood supports - 3.0

,(Sj iThe minimum factors of safety shall be based on such load as may cause

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

(4) The load shall be equwalent to the yield pomt stress or the modulus of

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

the cnpplmg load for supports used as strut.

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

* (6) The minimun factor of safety for stay-wires, guard-wires or bearer-wires

e T e e

shall be 2.5 based on the ultimate tensile strength of the wire.

(7). The minimum factor of safety for cnﬂdurfnrs shall be two, based on their-

ultlmate tensile strength, in addition, the conductor’s tension at 32° C, without
external load, shall not exceed the following percentages of the ultnm.te tensile
strength of the conductor:-
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27
i) Initial unloaded tension ... 35 per cent
(i1) Final unloaded tension ‘25 percent

" Provided that for the conduotors 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 caicnlating the factors of safety in sub-regulatmn (2), the’
followmg conditions shall be observed, namely:-

(i) the maximum wind pressure shall be as spemﬁed in the relevant Indian
Standards

(if) for cylindrical : cies the efféctive area shall be taken as full projected.

area exposed to wind pressure; and

(iii) the maximum and minimum tempcratﬁres 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 spépiﬁcd by Appropriate Government, by order in writing.

Clearance above ground of the lowest conductor of overhead lines.- (1) No

conductor of an overhead line, including service lines, erected across a street sha]l
at any part thereof beata hclght of less than- '

(i) = for lines of voltage not exceeding 650 Volts - 5.8 metres
(i)  for lines of voltage exceeding 650 Volts but ‘
not exceeding 33 kV' . - 6.1 metres

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

) for lines of voltage not exceeding 650 Volts - 5.5 metres
-(ii)  for lines of voltage exceeding 650 Volts but '
not exceeding 33 kV - 5.8 metres

i~

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

Q] for lines of voltage upto and including - 4.6metres
11,000 Volts,if bare
(ii)  for lines of voltage upto and including =~ - 4.0 metres

11,000 Volts, if insulated

(ili) ~ forlines of voltage exceedmg 11 ;000 Volts - 5.2 metres
but not exceedmg 33kV

R T
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(4) For lines of volfage exceeding 33 kV the clearance 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 clearance along or across any street shall not
be less than 6.1 metres.

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

DC Voltage(kV) - Ground Clearance (mtrs.)

SL.No.

. 100kV 6l
2. 200 kV - 7.3

3. 300 kV 8.5

4. 400KV 9.4

5. 500 kV " 10.6 -
6. 600 kV. 118
7.

800 kV : 13.9
(6) Ground clearances shall be as specified in schedule-X.

. 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 suspended from a bearer
wire crosses over a trolley wire the minimum clearance for such insulated
~ conductor shall be 0 6 metre.

(ii) lines of voltage exceeding 650 Volts - 1.8 metres
up to and including 11,000 Volts

(iii)  lines of voltage exceeding 11,000 Volts - 2.5 metres
. but not exceeding33,000 Volts ~ . ,
(ivj linés of voltage exceeding 33 kV - 3.0 metres

(2) In any case of a crossmg specified in sub—regulatlon (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 w1th the provisions of the said sub-regulatxon

Prov1ded that if the 'Iater entrant is the owner of the lower line and is not
able to provide adequate clearance, he shall bear the cost for modlﬁcatlon of the
upper line so as to comply with this sub-regulation,

N ’ T

T V B '1; S S
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61.

Clearance from b_uildings 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 building shall be constructed under an existing overhead line.

(2) Where an overhead line of -voltage not exceeding 650 V passes above or
adjacent to or terminates on any building, the following minimum clearances
from any accessrble point, on the basis- of maximum sag, shall be observed,
namely:-

(i) . for.any flat roof, open balcony, varandah roof and Iean—to-roof-

(a) when the line passes above the bu11dmg a vertical clearance of 2.5
metres from the highest pomt and :

(b) when the line passes adjacent to the building a horizontal clearance
of 1.2 metyes 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 honzontal clearance
of 1.2 metres.

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

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

(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 overhead line. -

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

vertical clearance above the highest part of the building immediately under such
hne, of not less than- . :

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

(it)for lines of voltages exceeding 33 kV - 3.7 metres plus 0.30 metre
' : * for every additional 33,000
Volts or part thereof.

_to any building or part of a building it shall have on the basis of maximum sag a-
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(3) The horizontal clearance between the nearest conductor 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 :

(iit) 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 wmd pressure,
from buildings shal] be maintained as below:

S1.No | DC Voltage (kV) Vertical Clearance | Horizontal
: (mtrs.) Clearance (mirs.)
l. 100-kV - 4.6 2.9
2. 200 kv 5.8 4.1
3. 300kV. 70 : 5.3
4. 400 kV 7.9 , 6.2
5. 500kV 9.1 ) 7.4
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. Erection or a!t@rétmn of buildings, structureé, flood banks and elevation of

“

roads.~ (1) if at any time subsequent to the erection of an overhead line, whether

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

buxldmg 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 amny
addlt:on or alteration and scaffolding thereof required durmg the constructlon

(2) Uneceipt of such intimation, the suppher or owner shall examine,-

(). whether the line under reference was la1d in acordance 'with the
“provisions of these regulations and any other law;

(ii) whether it is technically feasible;
(iif) whether it meets the requirement of Right of Way (ROW);

(iv) whether such person was liable t pay 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 expendlture hkely to be
incurred to so alter the overhead line and require him io deposit, W ithin
thirty days of the receipt of the notice, with the supplier or ownes, the
atnount e::f the sstimated cost.

(3) If such person 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 Electrical Inspe:ctor whose dec15101 thereof ~h311 be final.

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

(i) the cbst of material used on the alteration afier crediting the

depreciated cost of the material which shall be avaﬂable from the existing -

line;
{(ii) the wages of labour employed in affecting the alteration;

(iii) supervision charges to the extent of fifteen 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 aiteration to the building or structure shall be alloﬁfed 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

e ———— e ———— . e
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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 as to secure the protection of persons or
property from injury, certify that the work may be executed prior to the alteration
of the overhead line or in the case of temporary addition -or alteration, without
alteration of the overhead line. :

(7) The supplier 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 peried as the Electrical Inspector may allow.

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

- designated in this behalf by the owner of such overhead con‘ductors or lines.

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

_ dlstance of bare live ccmductors or lines.

(3) No material or earth work or agricultural produce shéll be duinped or stored,

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

(4) No flammable materia_l shall be stored under the electric supply line.

(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 vertlcal c]earance 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 gc-;gulations' 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. t.he wntten permission of the Jaspector of Mines.

(3) No cuttmg of soil within ten meters from the tower structure of 132 kV and’

above voltage levékshall be penmtted without the written permission of the owner
of tower structure,
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(4) No person shall construct brick kiln or other polluting un1ts near the .
installations or transrmssron lines of 220 kV and above wrthm a. distance of 500 e

. metres .

67.

. Routes proximity to aerodromes. Overhead hnes shall tiot be erected in- the, 2o
vicinity of aerodromes unless the Airport Authorities have approved in writmg the_ o

route of the proposed lines as- per relevant Indran Standards

Maximum mterval between supports.- AlI conductors ‘shall. be attached to.' '
supports at intervals not exceeding the safe limits based on the- ultimate. tensrle .

' -strength of the conductor and the factor of safety specrfled under regulatrons 57.

68

Prowded that in the case of overhead lmes carrymg conductors of voltage'

not exceedmg 650 V when erected in, over, along or across any street, the interval -
shall not, without the consent in writing of the Electncal Inspector exceed 65

metres.

_Condmons to apply where telecommmneatlon lines and power hnes are.
" carried on same supports - (1) Every overhead telecommumcatron line erected

on.supports carrying a power line shall consist of conductors each havrng a'

. bic akmg strength of not less than 270 kg.

69.

i'(2) Every telephone used on a telecommunication hne erected on supports

carrying a power line shall be surtably guarded agamst hghtnmg and shall be
protected by cut-outs :

3) Where a telecomrnumcatron lirie is erected on supports carrying a power lme S
- of voltage exceeding 650 V, arrangement shall be made to safeguard any: person- -
against injury resulting from contact, 1eakage or mduction between such power L

and te]ecommumcation lmes

Lines. crossmg or approachmg each other and lines crossmg street and road -
Where an overhead line crosses or is in proximity to-any telecommunication hne S

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

his line later, shall arrange to' provide for protective devrces or guardmg_}"-

- arrangernent and shall observe the followmg provrsnons namely -

(1) when it is mtended to erect a telecommumcatlon lme 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’ proposmg to erect

~_-such line shall give one.month’s notice of his intention so to do-along with - :
“the televant details of protection and drawi ings to.the owner of the exi:.tmg '

o hne,

(ii) guardmg shall be provided where hnes of \oltage not exceedmg
kV.crossa Toad or stresi; :

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

possibility of their coming into contact with each other;

3747°GI10—30
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-~ (iv) ~ where an overhead line crosses another overhead lme clearances
shall be as under:- :

- (Minimum cléaranoes in metres between lines crossing each other)
11-66 kY 110-132

SI  Nominal -
No System
Voltage
1. - Lowand 2.44
Medium
2. 11-66kV 2.44
30 110-132kV 3.05
4. 220KV 458
5. 400KV 5.49
6. - 800 kV 7.94

kv

305

3.05

3.05
458
5.49

- 4,58

7.94 -

220 KV

4.58

4.58
4.58

549
7.94

5.49

549

5.49

549
1 5.49
794

" 400KV 800KV

7.94 -

7.94

794

7.94

-1.94

7:94

Provided that no guardings are required when line of voltage

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

road or a. tram subject to the 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 undemeath
the line of voltage exceeding 33 kV and the clearances as stipulated in

)

line, clearances shall be as under:-

* regulation 58 from the topmost surfac= of the road maintained;

where an overhead direct current (DC) line crosses another overhead

(Minimum c]earances in metres befween AC and DC lines crossmg each

other)
Sl [Sysytem | 100kV | 200kV | 300KV | 400KV | 500kV | 600kV.
No. | Voltage DC DC | DC DC DC DC
" I AC/IDC | | |
I. | Lowand 305 [ 471 | 532 6.04. 6.79 | 7.54
-~ | Medium AC : - '
2 [11-66kV | 305 | 471 532 6.04 679 | 7.54
[ac - -
130 | 110-132kV | 305 471 532 | 604 | 679 | 754
AC , ' ' ’
4 T[220kVAC | 438 | 471 | 532 604 | 6.79 7.54
5.7 |200kVDC | 471 471 1 532 | 604 | 679 | 154
L,
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\ 3 300KV AT 33 | 532 | 53 __A6.0.4 &0 754
. 740KV AC | 549 5.49 549 | 6.04 6.&9 7.54
. s a0 De | 60k 6.04 6.04 604 | 679 | 754 |
5 Ts00kvDe | 67 | 67 | 679 T 6,-7.‘.9 679 | 7.5
‘ [T07 [600KV DT 75 '_'7.54“ 754 7.54-_ TS5 75
'11.‘ Ao R 794 | 794 794 TTTed | 794

\

(vi) a person erecting or proposing to erect a line whic‘:hj 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 (iii) and (iv);

(vii) in all cases referred to in this regulation the é)&peﬁses of providing the
guarding arrangements or protectlve 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 nght
angles as the nature of the case admits and as near the support of the line as

practicable, and the support of the lo_wer line shall not be erected below the
upper line; '

(ix) the guarding. ar’rdﬁéements‘ shall ordinarily be carried out by the owner

of the supports on which 1t is made and he shall be responsible for its
efficient mamtenace :

70 Guardmg (1) Where guardmg is requlred under these regulatxons the following
shall be observed , namely:-

M) every,guard—wir'e shall be comnected 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,

-(11D every guard wire or cross-connected systems of guard-wires shall
have sufficient current-carrying capac:ty 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. v
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(2)

' (11) where there are two trolley. —wires and the distance between themA.?

In the case of 4 lme crossmg over-a troll»e:yﬁwre the guardmg shall be

} sub]ected to the fo]lowmg conditions, namely:;-.

@ where there is only one trolley-w1re two guard—wrres shall be erected . -
‘as in DIAGRAM—A S

does not exceed 40 cms, two guard -wires shall be .erected as in

- DIAGRAM B

(iii) 'where there are.two trolIey wires and the distance between them
-+ exceeéds 40 cms but does not exceed 1.2 metres, three- guard-w1res shall be
- erected as in DlAGRAM G : :

. (1v) where there are two trolley-w1res and the drstance between .them

- exceeds 1.2 metres, each trol]ey-wrre shall be’ separately guarded ‘as in.

- DIAGRAM-D;

'(v) the rise of trolley boom shall be so limited that when the trolley N

. leaves the trolley-wrre rt shall not foul the guard-wires; and

- arm, stay-wire or'span-wire and so slide-down upon a troI]ey-wue, guard
7 hooks shall be prowded to prevent such shdmg

(v1) where a telegraph—]me is hable to'fall -or be blown down upon an

DIAGRAM—A
- 20Cms ~ 20Cms .
.-;d___-............‘......T..l......f............m

MIN 60 Cms

’ [

O
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DIAGRAM-B  DIAGRAM-C
MIN MIN " MIN .~ MIN
60 Cms 60 Cms - 60Cms -~ 60Cms
20Cms | 20Cms 20 Cms " 20
Cms . ' '
0 +— Upto—>0 —> +—O*¢—— Over —» O—
40 Cms . 40CTmsand opto 120cms -
| DIAGRAM-D. .
20Cms 20Cms 20 Cms 20 Cms
OT»O Ob—:f—’o
60Cms 60 Cms
O +— — — — 0

OVER 120cms_.

71. Service llnes from overhead lines.- No service-line of tappmg shall -be taken off
an overhead line except at a point of support: . :

" Provided that the n_umber 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 préstressed 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 fasterting to each pole and connecting with earth ordinarily at three
points in-every km. with the spacing between the points being as nearly equidistant
as possible or each support and the- metalhc fitting attached thereto shall be
- efficiently earthed. . :

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

3 Each stay-wire shall be similarly earthed unless insulator has been placed in it
~ ata height not less than 3.0 metres from the ground.

73. Safety and protectlve devnces- 1) Every overhead line Whlch is net bemg_'_—,— )

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 er mine or on any consumer’s premises shall be protected wrth
earth gaurdmg for rendermg the line electrically harmless in case it breaks

(2) An Electrrcal 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 upon without the help of a ladder or special appliances,

Explanation.- Fot the purpose of this relgulation, rails, reinforced 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 easrly chmbed upon

74. Protection against llghtnmg.- (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
mJunes

(2) The earthing Jead for any lightning arrestor shall not pass through any iron or
steel pipe, but shall be taken as directly as possible from the lightning amrestor
‘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 e_ﬁrc‘eeding._GSO \Y%
subje_ct to the-avoidance of bends wherever practicable, ' '

75._ Unused overhead lines.- Where an overhead ]me ceases to be used as an eIectrrc
' supply line: '

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

(ii} the Electrical Inspector shall, by a- notice in writing served on the
owner, require him to maintain it in a safe mechanical condmon or to
remove it within thirty days of the receipt of the notice. '

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) No underground telecommunication cable shall be laid without a minimum -
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 personne] and telecom equipment.




(oM 11—Ers 4] YR &[T ;ST

239

78.

Chapter VIIL

_Safety reqnirements for Electric Traction _

Application of chapter.- (1) The regulations in this chapter shall apply only
-where electr1c1ty is used for the purposes of traction:

- Provided that nothmg hl thlS chapter shall apply to electricity used for

- the pubhc carriage of passengers, afiimals or goods on, or fot- the 11ghtmg or

-ventilation of the rolling stock of any railway or tramway subject to the provxsxons
-of the Railways Act, 1989 (24 0f' 1989} :

(2} In this ch’apter the conductor used for transmitting 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
respon51ble for the observance of regu]atlons 79 to 92.

{4) Before an apphcatlon is made by the owner of an installation of voltage
_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 t
voltage exceeding 650 V belonging to h1m are placed in posmon properly
connected and duly completed. : -

- (5) The supply of electrlc:lty shall riot be commenced by the suppher uniess and

79.

80.

81.

82.

until the Electrical Inspector is satisfied that the provisions of regulanons 44-to 50

and regulation 79 to 92 have been coinplied with and the approval n wntmg of
- the Electrical Inspactor has been obtained by him '

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

~ wire or other conductor at voltage exceeding 650 V used in direct electrical and
" mechanical connection with any vehicle, except with the written 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 may

consist of either bare conductors supported oh structures through insulators or
1nsu1ated cable.

Insulation of returns.- (1) Where any rails on which cars run, or any conductors
laid between 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]atlons (2) and (3 ) of regulatlon 82. :

(2) Where any part of a return is un- 1nsulated it shal] be connected with the
negatwe or neutral of the system

Proxmnty to-metaﬁlc plﬁes (1) Whe?éaﬂﬂﬁl 1n§ulated return is‘in pI'Olell'y to

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

<
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the ownér of un-insulated return shall 1f so required by the owner of such pipe.,
structure or substance, connect his return therewrth athis own expense

(2) Where the return is partl'y. or entirel'y un-insulated, the owner shall, in the

* construction and maintenance of his system, adopt such means for reduciig 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 p01nt asto

ensure that the difference of potential between the un-insulated return and any
metallic pipe, structure or substance in the vicinity- shall not exceed four volts

where the return is relatively positive, or one and- one-third volts where the return

is relatively negatlve

(3) The owner of any such pipe, structure or substance in respect of it requlre the

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
spec:ﬁed in sub-regulation (2) is fulfilled, and, if such condition is. found to be

fulfilled, 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 potent1a1 of un-1nsulated return with. respect to earth at any pomt shall not
exceed ﬁfty volt under normal conditions.

(5) The petroleum srdmgs mstaIlatton earth shall be connected to the un4insu1ated o
return to make it equ1~potent1a1 and plpehnes in the wcmtty of the track should be -

properly earthed.

83.

leference of potentlal on return - Where the return is- partly or entlrer 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 un—rnsulated return and the point-on the route most dlstant from _that

. junction, and the difference, ‘of \ potential shall not, under normal runnihg

84.

conditions; éxceed a mean value of seven volts between. the hlghest momentary

peak and the average for the hour of maximum load

Leakage on condult system - Where both the line anti the return are pIaced'

within a conduit, the following COIldlthIlS shall'be fulfilled in the construction and
maintenance of the system, namely -

(1) where the ralls are used to form any part of the returm, they shall be
electrically connected at distances not exceeding 30 metres apatt;-with the

* conduit-by means.of copper: stnps having a cross-sectional area of at least -
- 0.40sq. cm. or by other means of . equal, conductmty and where the return’
18 whoIly insulated :and contained within-the conduit, the latter shall be

;connected with earth at the géneratlng station or syb-station- through an

-instrument suitable for the indication of any contact.or. partlal contact of

. either the line or the return wrth the conduit; and

(i) the leakage current shalll be ascerta’ined 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;&,-arnpete[ per km.,.‘ofrgmgle tramwajmtraeki the
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85.

86. |

- 89,

90.

o1.

92,

3747 GH10—31

" 88.

. transmission and use of electricity shalI be suspended unIess the leakage is
stopped within twenty four hours.

Lealrage 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 1s stopped °

within twenty four hours

Passengers not to have access to electric circuit.- Precautions to.the sat1sfact1on

of an Electrical Inspector shall be taken by the owner of every VCth]C to prevent,-

'(1) the access of.passengers to any portlon of the electnc circuit where

there is danger,from electn'c shock;

(i)’ any metal; hand rail or other metallic’ substance liable to be hand]ed
by passengers, becommg charged.

. Tsolation 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 strength of trol!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.

He_lght of tro[ley wire and ten’gth of span.- A trolley _wire 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 brrdg’é

or other fixed-structure, or thtough or along a tunnel or mineshaft or the like in

which case it shall be suspended to the satisfaction of an’ Electrrcal lnspector

Earthmg of guard wires.- Every guard wire shall be connected w1th earth at

“each point at which its electrical continuity is broken and shall also be connected
wrth the rails at intervals of not more than-five spans. -

*Proxrmlty to magnetlc observatorles and iaboratorles - Traction works shall

. not be carried out in the vicinity of geomagnetic_ observatories and-laboratories
- without the concurrence of the C entral Govemnment or of any officer authorised by .
- itin this behalf. - '

Records ( 1) The owner shall kecp the foHowsng records namely : -
(1) da11y records showmy -
{a) the max1mum working current from the source of supply;

(b) the maximum working voltage at the sonrce of supply; _

(c) the difference of potential, as required under regulation 83; and -
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93.

o4.

(d) the leakage current, if- any, as requ1red under regulation 84 and
85.

(if) occasional records shewing -
(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) pamculars of any abnormal occurrerice affectmg the electnca]
workmg of the system. *

(2) The records so kept under sub—regulatron (1) shall be open 10 exammatlon by
Electrical Inspectot.

Chapter IX

oy

Safety requirements for mines and oil fields

,Applleaﬁon of chapter The regulation in this chapter shall- apply only Where'
electricity is used in mmes as defined in the Mines Act, 1952 (35 of 1952) anr1 oil-

fields.

‘Pesponsibility for observance.- (1) It shall be the duty of every person in charge
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

95.

and it shall be the duty of all persoiis ‘employed to conduct ‘their. work in
accordance w1th these regulations.

(2) In "every mine or ‘oil-ﬁ_eld while electncrty is being used such number of
designated supervisors and electncdns shall be on'duty as the owner may
decide. '

Fxplanation — For the purposes of this regu]ation, the word “Engineer’5 shall

1]

(i) in the case of a coal mine, have the same meaning as a351gned to it

" in the Coal Mines Regulations, 1957,

(ii)* in the case of a metalhfetous mine, have the same meaning as
assigned to it in the Metalliferous Mines Regulations, 196 1_;'and

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

[y

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 régard to circumstances of its use which may be required by the
Inspector, shall be sent to the inspector of mines by the persons specified in

R
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" regulation 94 in the form set out in Schedule X1 or Schedule-XIl whlchever 15

96.

97.

apphcable

'(2) The persons specified in regulation 94, shall ‘also give to the inspector of
- mines not less than seven days ndtice in writing of the intention to bring into use -

any new 1nstallat10n in'a mine or oil-field" gwlng details of apparatus 1nstalled and
its location:

* Provided that in case of any additions or alterations to an existing installation

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.

Pr0v1ded further that this regulation shall not apply to telecommunlcanon 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 hghts telecommunlcatlon or signaling apparatus, or.

cables for the same.

2y A sxmllar plan on the scale not less than 25 cm. to a km. (I 4000) shall be kept |

by the manager ot 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 dlStl’lbUtlI‘lg electr1c1ty in a-mine or 011 field.

(4)--The plans  specified under this regulation shall be examined and corrected as -

ofteén as necessary to keep them up-to-dafe 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 Inspector, or inspector of mines, atany time.

Lighting, overhead lines, communication and fire precautions.- (1) In 4 mine
illuminated by electricity, . one or more ﬂame safety lamps, or other lights
approved by the inspector of minss, shall be maintainied in a state of continuous
illumination in all places where failure of the electric light at any time shall be
preJudlmal to safety

(2) Efficient means of communication shall be pr0v1ded in every mine between
the point where the switchgear under sub- regulatlon (1) regulatlon 105 is'erected,
the shaft bottom and other dlstnbutmg centres in the mines.

(3). Fire extinguishing appliances of adequate capacity and of an 'ap'proved'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 ca_se of mines, minimum cléarance 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. Isolatlon and’ ﬁxmg of transformer and switchgear.- (1) Transformers and

switchgear shall be placed in a separate room, compartment or box where”
~_ necessary to prevent danger of mechanical damage.

i

(2) Unless- the apparatus is so'constructed protected and worked as to obviaté the
~ risk of fire, no inflammable material shall be used in the construction-of any. room,
compartment 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 efficient venttlanon shall be

- prov:ded for all apparatus mstaIIed therein,

99,

(3) AH apparatus that has to be worked or attended to.and all haﬁdles intended to
be-operated shall be placed at a spacious working place which is accessible, clear

of obstruction and free from danger, so far as circumstances permit.

Method of earthing.- Where earthing 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 eqmpment ( I) Inthe mterest of safety, appropnate eqmpment 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

'upto1100 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 specnﬁed values by

: employmg sultably deSIgned restricted neutral system of power supply. .

- {(2) The operatlon of the sw1tchgear and the relays shall be recorded dally at the

ﬂ generatmg station, sub-station or switch station'in a regtster kept for the purpose

(3) The effectiveness of the sw1tchgear and the protective system shall aIways be
“kept and-maintained in working order, shall be checked once every three months

and the resuIt thereof shall be’ recorded in a separate reglster kept for the purpose

101-Earthmg meta}- (1) Al metallic sheaths, coverings, handles, joint boxes

sWitchgear. frames, mstrument covers, switch and fuse covers of boxes, all lamp

holders, unless effi iciertly.protected by an insulated covering made of fire resisting -
material, and the frames and bedplates of generators, transformers and motors, .

including portable tnotors; shall-be earthed by connection to an earthmg system in

the marnner spec1f ed in reguIatmn 99.

(2) ‘Where cables are provxded with a metalhc covering- constructed and mstalled
in accordance with clause (d). of regulation 106, such metalhc covering may be
used asa means of connection to the earthmg system.

' (3) AH conductors, of an earthmg system shall have cotlductivity, at allparts 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 of an earthing system shall have a cross-
sectional arca, less than 0.15-sq. cm. except in the case of the earth conductorof a
flexible cable used with portable apparatus where the voltage docs not exceed 125

Volts and the ‘cross-sectional area and conductance of the earthcore is not less :

" than that of the largest of the hve conductors in the cable.”

- (4) All jOlI‘llIS in earth conductors and all joints in the metalhc covermg of cables
shall be properly soldered or otherw1se efficiently made.

g (5) No sw1tch fuse or circuit- breaker shall be 1nserted in any earth conductor.

‘ (6) Thrs regulauon shall not apply, except in the case of portable apparatus to
- - .- any system in a m_lr_ne in which the voltage does not exceed 30 V.

102 Voltage hm:ts— Electr1c1ty shall not be transmitted into' a mine at a voltage

exceedmg 11000 Volts and shall not be used therein at a voltage exceedmg 6600
_ . Volts: ‘ S : -
- . " Provided that-

(i) © where hand-held portable apparatus is used the voltaﬁe shall not exceed :

125-V;
(11) where electrlc hghtmg is used -

(a)-' ~in underground mines, the hghtmg system shall have a mid or neutral
point connected with earth and the voltage shall not exceed 125 V between
phases; , :

_' j(b) 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 mid point of the system is connected
with earth and the voltage between the phases does not exceed 250 V;

(ii1) where portabl_e_ hand-lamps are used n -underground workmg_of mine,
the voltage shall not exceed 30 V; .

(iv) where any ClI’CUlt 18 used for the remote control or electric mter-lockmg
of apparatus the circuit- voltage shall not exceed 30 V

Prov1ded further that in ﬁxed p]ants the sard voltage may be perrn1tted
“upto 650 V, if the bolted type plug is used

103, Transforrners Where electricity is transforrned suitable provision shall be made’

- to guard -against danger by reason of the lower voltage apparatus becoming
acmdentally charged above its normal voltage by leakage from or contact w1th the
hrgher voltage apparatus.

104 Sw:tchgear and termlnals Sw1tchgear and all termmals, cable ends cable-]otnts'

and connections.to apparatus shall be totally encIosed and shall beé ‘constructed,
installed and maintained as to comply with the followmg requirements, namely:-




THE GAZETTE OF INDIA : EXTRAORDINARY {ParT I—Skc. 4]

{(1)- . all parts shall be of mechanical strength sufficient to resist rough usage;

(i) all conductors and contact areas shall be of adequate current-carrying

capaclty and all joints in conductors shall be- properly soldered or otherw15e' et

efficiently made;

(ii} the lodgement of any matter hkely to .dimiifiish the 1nsu1atlon or affect

the worklng of any switchgear shal] be prevented;

(w) all live parts shall be- so -protected or enciosed .as to prevent persons
accidentally coming into contact with them and to prevent danger from arcs,
short-circuits, fire, water, gas or.oil; :

(v) where there .may be risk of rgmtrng gas coal- dust oil or other
inflammabie material, all parts shall be, so protected as to prevent open
sparking; and :

(vi) cvery switch or circuit-breaker shall be so constructed as to be capable
of opening the circuit it controls and dealing with any short-crrcult without
danger :

105.Disconnection of supply.- (1) Properly constructed switchgear 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) At any time, when any cable or overhead line supplying elcctmcrty to the mine

from the aforesaid switchgear- is live, a person désignated to operate the said

swrtchgears 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 switchgear so as to automatically disconnect the power supply

in the event of stoppage of main mechanical ventilator.

(3) When necessary in the interest of safety, any apparatus su1tab13,r placed shall

be provided for disconnecting the supply from every part ofa system

7 €)) If the inspector of mines. in the interest of safety considered it necessary, he
- may direct that the apparatus speclﬁed in sub-regulation (3) shall be so arranged as
-to disconnect automatrcally, from the supply, any sectlon of the system subjected
toa fault -

(5) Every motor shall be controlled by swrtchgear which shall be:so arranged as
to disconnect the supply from the motor and from all apparatus connected thereto
and such sw1tchgear shall be so placed as to be easily operated by the person

_desrgnated {o.opefate 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 COI‘ld]thIlS of

over-current, over—vo]tage 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 i in the event of the stoppage of the auxiliary fan.

106.Cables.- All cables, other than flexible cables for portab]e or transportable
apparatus, shall fulfill the-fellowing requirements, namely:-

(i) all such cables, other than the outer conductor 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
a mannet as to prevent damage to such cables;

(i1) (a) except as. prov1ded in clause’ (m) no cables other than concentric cables
or smgle core- or two core or ‘malti. core cables protected by a metallic

. coveting 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 mﬂammable matena} and so
directs; .

(b) the sheath of metal- sheathed cables and .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; IR

(ii1) where a veitage exceeding 250 V but not exceeding 650 V direct current
system is used, two single core cables may be used for any circuit provided that
their metallic coveririgs are bonded together by earth conductors so placed that
the distance between afly two conseeutive bonds is not greater than thirty
metres measured along either cable;

* (iv) The metallic covering of every cable shail be -

{a) electricaily and fnechanicelly continuous thmughout‘

(b) earthed, if it is requxred by sub-regulation (3) of regulafson 101 to be
“earthed by a connecnon to the eartmng system of conductivzty specified
therem

(©) efﬁcient}y protected against corrosion where necessary;

(d) ofa conc_iuclt_ivity at all parts and at all joints at least equal to fifty per

cent of the conductivity of the largest conductor enclosed by the said.

metallic covering; and -

(e) where there may be risk of igniting gas, coal- dust, or other inflammable

~ material, so constructed as to prevent, as far as practlcable the occurrence of
open sparkmg as the result of any fault or leakage from live conductors

(v) cables and conduetors where connected to mo_fc_ors t_ransfo_maefs,
sw1tchgear and other-apparatus; shall be mstalled s0° that -
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(%) Every flexible cable attached t6-a:portable-or: transportable
examined periodically by the person designated to operate”the machrne and if

(a) they are mechan*cally protected by securely attachmg the metalhc
covenng to the apparatus; and

(b) the 1nsu1at1ng material at each cable end is efﬁcrently seaIed 50 as to

prevent the d1m1nut10n of i 1ts msulatmg properties;

. (vi) where necessary to prevent abrasion or to secure gas-tlghtness, properly ‘

E constructed glands or bushes shall be provrded

(vii) unarmored cables or conductors 'shall 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
ate used, they shall be installed at least 3.75 cm: apart and shall not be brought
'together except at lamps, switches and ﬁttlngs

107 Flexrble cables.- (1) Flexrble cables for portablc of ransportable apparatus shall
be two core or multi core, unless required for electric welding, and shall be

covered with insulating matenal which shalI be. efﬁcrently protected from
mechamca] 1nJury :

@I flexible metallic covering is used either as the outer conduct_or' 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 COTl_] unctron with an eart]nng core. : :

- (3) Every flexible cable 1ntended for use w1th portable or transportable apparatus‘ :
,_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 exceedrng '
33 kV a bolted type connector shall be used and the trailing cable. shall be su1tab1y
anchored at the machine end.. ;

- Provided further that where there are space hmrtatlons for mu]tlple on-
board motors and equipment for transportable or portable 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:pérmitted and if
a cable entry can accept any seahng 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

_ mthmeter and twenty five mrllxmeter for circular cables of dlameter greater than
_ twenty millimeter. : Do

(4. At_'every point. where flexible cables are joined ‘to_ main’ éables, a circuit
breaker shall be provided which-is capable of automatically.

supply frorn such’ ﬂexrb]e cables. -

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
forthw1th 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
' metalllc screemng on all the power and prlot COTEs.

Provided that the provision of this regulatmn 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 N
,per design features of the equ1pment o

(7) All flexible metalhc screemng or armourmg specified in sub- regulat1on (6)
shall fulfill the requirement spemﬁed 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 conductor '

(8) Flexible cable exceeding hundred metres in length shall not be used with any
_portable 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 shuttle

~ 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 shall not
exceed one thousand metres in length :

(9) Flexible cable, when installed in a mine, shall be efficiently supported and
protected from mechanical i m] ury..

(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 rnade to'
prevent the energising of such cables by undesignated persons.

108.Portable and transportable machines.- The. person. designated 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 to the machine and when :any such

machine is in operation, steps shall be taken to ensure that the flexible cable is not
dragged along by the machine:

3747 GIMN0-—-32
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Provided that all portable and transportable machines used in underground
mines shall operate on remote control frem the concerned sw:tchgear with pilot
Lore protectlon : o

109.Sundry precautions.- (1) All apparatus shall be maintained reasonabiy free from
dust, dirt.and moisture, and shall be kept clear of obstructron

(2) All apparatus'other than portable and transportable apparatti's shall be housed
in a room, compartment or box so constructed as to protect the contents frt)m
damage occasioned by. fal]mg material or passmg trafﬁc

(3) Inflammable or explosive materral shall not be stored in any toormn,
compartment or box containing apparatus, or'in the vicinity of any appara-tus '

(4) In.caseofa fault in any circuit, the part affected shall be made dead without
delay and shall rémain so until the fault has been remed1ed

£5) While lamps are being char_tged-the supply shall be disconnected.

(%) No lampholder shall have meta_ilic,connection with the guard or other metal
work of a portable hand lamp.

{7) The following notices in Hindi and local language of the district, so designed
and protected as to be easily legrble at 2]l times, shall be exhibited at the following
. places namely:-

'(1) where e]ec‘ncal apparatus is in use, a notice forbidding undesrgnated
persons to operate. or otherwise interfere with such apparatus;

i) in the. .ntenor or at the surface of the mine where a telephone or other
means. of communmication is prcmded a notice giving full instructions to
person, at the surface of the mine, designated to effect the disconnection of
the suppry of electricity to the mine. - ’

(8) All apparatus, inoludirrg portable. and transportable apparatus, shall be
operated only by those persons who are designated for the purpose.

(9) Where a plug-and-sockei-coupling other than of bolted type is used with
flexible cables, an electrical inter-lock or other approved device shall be prov1ded
to prevent the opening of the coupllng while the conductors are live.

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

(i) all cables shall be constnicted installed, protected, operated and
. mantamed in such a manner as to prevent Fisk of open sparking;

(i) all signaling, telecommumcatlon, remote control and msulation tester
circuits shall be so constructed, installed,. protected operated and maintained
a3 -to be intrinsically safe; :
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(111) all apparatus including portable and Iransportable apparatus inctuding
lighting fittings used. at any place which lies m-bye of the last ventilation

connection shall be flame-proof:

Provided that electrically operated or baftery operated portahie or
transportable apparatus such as shuttle car, men or material transporting
equipment of increased safety type’“e” shall be permitted at any place with-
suitable monitoring devices for detectlon 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

(2) Atany place which lleS in any part of a coal-seam of second and third degree
gassingss ~ ‘

1) all signaling, telecommunication, remote coritrol and msulanon tester
cireuits shall be so constructed, installed, protected operated and mamtamed
as to be intrinsically safe;

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

(iii) all apparatus, including portable and transportable apparatus used at any
place within mnety metres of any working face or goaf in case of a second
degree gassy mine and within two hundred seventy metres of any wotking
face or goaf in case of third degree. gassy mine or-at any place which lies in- -

bye of the last ventilation connection or in any return a1rways shall be ﬂame-' -

proof;
(iv) all electric lamps shall be enclosed in flame-proof enclosures.
(3) Imany fm'lmine or-oil-field, at any place within the zone-2 hazardous areas-

(i) all 51gnalrng and telecommumcanon ‘remote control and 1nsulat10n tester
circuits shall‘be so constructed, installed, operated protected and maintained
as to be intrinsically safe; :

(ii) all cables shall be so constracted, installed, operated and ma1nta1ned as to
prevent risk of open sparking; N :
(iii} all apparatus mcludmg portable and transportable apparatus shall have the
followrnu 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 ‘q’ or
~ (d) increased safety enclosure type ‘e

3 S 6

* and ‘o’

(iv) all electric lamps shall be enclosed in increased safety enclosure type ‘e’. .

e —
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(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
mamtamed as to be intrinsically safe;

. (i) all cables shall be so constructed, installed, operated and maintained as
to prevent nsk of open sparkrng,

(iii) all apparatus including portable and transportable apparatus shall have
the following types of enclosures COIlfOHTllﬂé 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’

(1v) all electric lamps shall be enclosed in ﬂame—proof encIosures

(5) In any -oil mine at any place within zone-0 hazardous area ro zlectrical
equipment shall be used and where it is not practicable, intrinsically safe apparatus

~are'only to be used with the prior approval of the Inspector.

B (6) In any coal-seam of degree second and degree third gassmess or the hazardous

area of oil-mine the supply shall be discontinued;
(i) immediately, if open sparking occurs;

(ii) duﬁng the period required for examination or adjustment of the
apparatus, which shall necessitate the exposing of any part hable to ‘open
sparking; .

(iii) the supply shall not be recomnected. unt11 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 -
continuous illumination near am 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 intetlocked with the controlling’ switch in such a
manner’ as to disconnect power supply automatically in the event of
percentage of inflammable gas exceeding one and one quarter in that -
partrcular dlstnet :

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 supp]y 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 shall not be resumed unless the area is made gas-free:

Provided that such disconnection shall not apply to 1ntr1n51cally safe

environmental monitoring smentlﬁc mstruments

(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. d

(10)The prdwsmns of this regulation shall apply to any metalliferrous mine which

" may be notified by the mspector of mines if inflammable gas occurs or if the -

'mspector of mines is of the opinion that inflammable gas 1s likely to occur in such
mlne .

Explanatmn Eor the purpose of this regu]atlon
. (1) the expressmn ‘coal-seam of first degree gassiness coal.-,sgam 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 R'egulations,,l957.

(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; '

(ii) an area within ninety metres of an oil-well which is being tested by -

apen ﬂow

(jii) an area within fifteen metres of :

~(a) a producmg well-head or any pomt of open dlscharge of the

crude there from or other pomt where emission of hazardous
" atmosphere is normally likely to arise; or

(b) any wﬂ_dcat or r;'_)gploratmn well—head being drilled in an area
where abnormal pressure conditions are known to exist; of
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(c) any exploration or interspaced well-head being dritled in the
. area where abnormal pressure conditions are known to exist;

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

(a) any producing well-head where a closed system of production
is employed such as to prevent the emission or accumulation in the
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 normal and where the system of
drilling employed includes adequate‘ measures for the prevention in
normal circumstances of emission or accumulatmn within the area
ofa hazardous atmosphere or :

(c) anoil-well which is bemg tested other than by oeen flow.

(3) “hazardous atmosphere means an atmosphere containing any inflammable

' £ases or vapours in a concentratlon 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 area’in which hazardous atmosphere is .
! 3 dlmosph

likely to occur under abnotmal operating conditions”.

111, Shot—firing = (1) When ehot—ﬁring is in'erogress adequate precautions shall be

‘taken to protect apparatus and conductors, other than thdse used for shot-firing,
- from i 1n]ury

(2) Current from lighting or power circuits shall not be used for ﬁrmg 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.Signali11g. - Where electrical signaling is used,-

(1) adequate precautions shall be taken to prevent signal and telephone wires
coming into contact with other cables and apparatus;

(iij ~ the veltage_ueed in any one circuit shall not exceed 30 V; 7
(iii) 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 msulators

 113.Haulage. - Haulage by electric locomotives on the ove'rhead 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 neutral points, - 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 regulatlon 99,

signaling purposes, the prowsrons 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.Superviéion.- - (1)) One or more electrical supervisors as directed by the

‘Provided that when the system coricerned is required for blastmg and'

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 supemse the
_ installation.

(ii) The electrical supervisor so appointed shall be the person holding a valid
. _ Electrical Supervisor’s Certificate of Competency, covering mining
installation issued under sub-regulation (1) of regulation 29. :

e .. _ (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

spec'rﬁed in this regulation.

(iv) The Electrrcran shall be a person helding 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 appoin'ted'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 perfonnance of
the following duties, by himself or by an electrician appointed under sub-
regulation (1). -
(i), thorough examination of all apparatus 1nclud1ng the testing of earth
conductors and metallic coverings for: continuity, as often as may be necessary
to prevent danger; :

(1) exammatron and testrng of all new apparatus ‘and of all apparatus, TEe-
erected in the mine before it is put into service in a new posmon

(4) In the absence of any electrical supervisor, the owner, agent or manager' of the
mine and oil field shall appoint in writing a substitute electrical supervisor.
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(5) () 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 out in Schedule- XIII.

(ii) The results of all tests carried out in accordance with the provisions of sub-
regulation (3) shall be recorded in.the log-sheets prepared in the form set out in
Schedule- XTII. ' - S

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,

- allow deviations in respect of matters referred in regulations 12 to 17, 28, 35(2)(3)
and (5), 36(3), 37¢) 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 -

-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 disallow or revise such deviations. :

AMARJEET SINGH, Secy.

- [ADVT 11/4/187G/20 1 0/Exty.]
Schedule-1
- Safety measures for dperation and maintenance of electrical plants

[See sub-regulation (3) of regulation (6)]

Partl

(1) Duration and content of training shall be as specified below:- A ) ' _

(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 11, IL 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 modem 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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TABLE I

Course Duration for Engineers and Supervisors — Thermal Power Plants

S, Training Course . = Coal Based Diesel  Gas Turbine.
No. , Plant Engine =  Based Plant
o _ Based Plant ,
1. © Common Mechanical, - 5Weeks 4 Wecks 4% Weeks
Electrical and Instrumentation T e
Course

-

2. Common On Job and - 12 Weeks 4 Weeks - 8 Weeks
: Stmulator Training for - '
Mechanical, Electrical and
Instrumentation

‘3. Specialized Course for -
Engincers and Supervisors : R .
(a) Mechanical 6 Weeks 2 Weeks ‘2% Weeks

(b) Electrical 4 Weeks. 4 Weeks. 4 Wecks
(c) Instrumentation 2 Weeks 2 Weeks _ 2 Weeks

4.  Specialized On Job Training

for
' (a) Machﬁniq_al_ . 4 Wee__ks’ ' Ni_l_ _ 7_ 4 Weeks
() Electrical _4'7W'eeks.:.x' Nt '4;wee1,<s'
(¢)  Instrumentation 4:Weeks - Ni'l ,41Wée.k.s__
5. PIant visits and 'ev'aluationr 3 Weeks -3 Weeks 3 .Wéeks

(11) The minimum duratlon of the trammg courses for the- Techmc1ans
(mechamcal 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 to study a few modern power
_stations and factories manufactunng turbines, - generators switch gear,
instrumentation and auxiliary equ:pment 'The remaining period will be spent

on in-plant training under close super'usmn
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No

o

Course Duration for Technicians—- Thermal Power Plants

Training Course

Common Mechanical, Electrical
and Instrumentation Course for

Technicians.

Specialised Course for

Technicians

~ (a) Mechanical
{(b) Electrical
{c) Instmmentation

Spcc;ahaed On Job Tramm" for
. Technicians

{a)  Mechanical
(bt}  Electsical

(c). - Instrumentation

Plant visits and evaiuation 7
(b} Hydro Electric Power Stations.- (i) The minimum duration of the training

TABLE IT

Coal Based
Plant

4 Weeks

2 9: Weeks -

2 Y% Weeks

2 Yo Weeks

16 Weé_ks '

16 Weeks
16 Weeks -
2 Weeks

Diesel

" Engine

Based Plant
5 Weeks

2 Weeks

2 Y Weeks
2 ¥ Weeks

8 Weeks

8 Weeks
8 Weeks
2 Weeks

* Gas Turbine

Based Plant

- 4 Weceks

7 2V Weéks
2 1, Weeks
-2V Weeks

16 Wesks
16 Weeks

16 Weeks

2 W.eeks

courses for the operating enginéers and 'supervisors {Méchanical, Electrical and

Instrumentation) shall be as specified in Table III for hydro electtic power
stations. The contents of training courses and on job training, along with

respective duration, shall be as specified in Part XVII, XVIII, XIX and XX of
this Schedule, appropriate to the specialized course in mechanical or electrical
or instrumentation Engineering. The procedure for familiatization visits and in-
plant training shall be similar to that which has been specified in respect of
thermal power stations. Arrangement may be made for familiarizing the-

TABLE III -

trainees with operation of Hydro Power Stations through Simulator facilities.

" Course duration for Engineers and Supervisors ~ hydro power plants

No

FOE

Training Course

_Common Mechanical, Electrical and Instrumentation

Course for Engineers ard Supervisors.

Common On Job and Simulator Training for Mechanical,

Electrical and Instrumentation Engmeers and

Supervisors.

Specialised Course for Engmeers and Supervisors -

(a) Mechanical
(b}  Electrical

(c} Instrumentation

Duration

6 Weeks

7 Weeks -

2V Weeks
4 Weeks
"2 Weeks
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4, Specialised On Job Training for Engineers and

- Supervisors - 7 ,
| (a) . Mechanical . 3 Wecks
()  Electrical - " 4Wedks
(cj Instrumentation _ _7 o - -4 Wee.ks

5. - Plant visits and evaluation R 2 Weeks

(i) The miﬁimum duration of the training c'ourseé ,fbr 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 job training, along with respective duration,

shall be as specified in Part XXI, XXII, XXIII and XXIV of this Schedule,

appropriate to the specialized trade’ in mechanical or electrical or
instrumentation Engingering. The procedure for familiarization visits and in-
plant training shall be similar to that which has been specified in respect of
thermal power stations, S

' TABLE IV

Course Duration for Technicians — Hydri_i‘_l’_bwer Plants -

SNo™ ' Training Course o . Duration
1, .Common Mechanical, Electrical and Instrumentation . 3 Weeks
Course for Technictans . '

2. Common On Job Training for Mechanical, Eleotricaland 4 Weeks

Instrumentation for Technicians o :

3. " Specialised Course for Technicians - . - .
(a) Mechanical ‘ . _ 1Y, Weeks
(b) Electrical - o 2 Weeks
(c). Instrumentation B S . 1% Weeks
4. Specialised Qn Joh Training for Technicians ‘
" (a) Mecharical e 4 Weeks
(b) Electrical S - - 4 Weeks
~ {c) Instrumentation o 4 Weeks .

5. Plant .Visits and evaluation = . . L 2 Weeks

(d) Sub-stations and switchyards of generating stations.- Those who are

expected to be engaged in the operation and maintenance of substation associated
with the generatisig station, shall be given a training of duration-of not less than-
2% months for engineers, and - supervisors (mechanical, electrical and

* instrumentation) and 1) months for technicians -(mechanical, electrical 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 V1. 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
XXV]I of this Schedule for _teéhnicians 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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TABLE V
Course duratlon for Engineers and Supervisors — sub-stations assocrated with
generating stations :

SNo. Training Course * ~ Duration

1L Common Mechanical, Electrical and Instrumentation 6 Weeks
o Course for Engineers and Supervisors.

2. ', Common On Job and Simulater Training for Mechanical, 4 Weeks
Electrical and Instrumentation Engineers and Supervisors.

3. _ Plant visits and,evaluation_ : N 2 Weeks
' TABLE VI
Course Duratmu for Technicians — Substations Assdciated with Generating
Statlons
S.No. - Trammg Course 3 - Duration
- L Common Mechanlcal Electrical and Instrumentanon - 2V Weeks
Course for Technicians. :
2. - Common On Job Training,: Industnal visits’ and evaluatlon 3 Weeks

(2) Facilities for creation of training institutes.- (a) The Training Instrtute shall have a
re gular bulldmg, re51dent1a1 and recreation facilities. :

(B) The Trammg Instltute shall have a full time Prmcrpa] and adequate number
of teachrng staff. : ~

(c) 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
working models, simulators, training resource unit sapported with Appropriate
teprographic facilities, Audio-visual training aides, Compuyter Based Training
(CBT) packages, Liquid Crystal Diode (LCD), Slide and Overhead projectors.

(d) The Training Institute shall have a regular tie-up with_th'e Power Stations,
Sub-stations, Load Dispatch- Centres, transmission and- distribution utilities
including hot line training centres 50 as to provide trammg in the respectrve_
fields.

(e) The Institute shall have facilities to arrange refresher courses for those :
personnel who have already experience in the operation and maintenance of a
generating station. The staff of the Training Institute shall be properly quahﬁed
and preferably undergone a specrallzed trammg course 'in the art of 1mpartmg'
training.

(f) The Instrtute shall have networking of training facrhtles w1th the reputed
educatlonal or professronal 1nst1tutes

(g) Assessment forms for Engmeers and Supervisors and for Techmclans to
assist the engineers and supervrsors are grven at Part XXVII of this Schedule
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PartH

SYLLABUS FOR ENGINEERS AND SUPERVISORS. ENGAGED IN THE
OPERATION ANB MAINTENANCE :OF THE COAL BASED THERMAL

POWERPLANTS

Common course :for Elecirical 'Mechamcal:and:Instrumentatien '

Item
No.

Particulars

Number
of Hours

1

3

T

I

v

3
General Introduction: '

(i) - "World Power Scenario

(iiy  Growth-of Power Industry-in India
(iti) Generation Scenarioin India

(iv)  Transmission and Distributien Scenario in India

(v)  Role.of Private Power-Participants in India

(vi) = Organisation/Power Sector set up

(vii) Introduction to Indian Standard speelﬁcatlons for
~ Electrical wiring .

Concept of modern thermal station : Power generation from
coal, .Central Station and 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.

Choice of location:of large thermal station : Site availability, .
‘water requirements, fuel, load centres, transport facilities, air
- pollution, topagraphy, choice of size of generating units.

Plant layout ‘in large central station inclading ‘machine
arrangements, equrpments layout, switchyard and auxiliary

arrangements

Constructional = details and basic principles of large
pulverized fuel - ‘boiler and auxiliaries '
(1) . Water:and steam drums, heaters-and tubes

3

15

(i) Types -of fumace and-firing arrangement and firing '

system— Primary, secondary air arrangement, burner
arrangement “and fumace .safeguard supervisory
system, burner details.

(ii) Economizers, primary, secondary, super heaters pre :

‘heaters and- temperatures

o (ivj 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 Gravrmetnc feeders (Raw coal
feeders) -




262

THE GA_.ZETTE OF INDIA : EXTRAORDINARY

[ParT 111—SEC. 4]

(v1) Air preheaters, rotary, tubular and steam air heater

(vii) Dust extraction plant- electrostatlc mechamcal and -

bottom ash system
(viii}) Soot blowers , S o
(ix) Station instrument and service ~compressed air
Teciprocating and rotary compressors. '
(x} Feed regulating station : :
(xi) 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) Refractories and laggings as used in modern power
stations. 7
(xiii} Ash disposal system — Dry bottom, wet bottom—
_ scrapper feeders and clinker grinders. : _
VI Construction and workmg principles of Turbiné and

auxiliaries,
(1) Principle of operanon heat conversion cycles types
of turbines.

- (i) Casing steam chests, wheel bladmg, nozzles
- diaphragms, control valves, glands, flanges and HT
bolt heating, bearings, governing system.
(iii) Condenser, vacuum pump, steam = ejectors,
circulating water pumps

(iv) Lubrication system pumps centnfugmg machmes '

coolers; filters, shaft turbine and hﬂmg gear, Mam
-oil pump, Jacking 011 pump, Startmg oil [ pump, AC-
DC 0il pump, Emergeney o1l pump.
£3] Boiler feed pump, fill pump and auxﬂlary coolmg
' ‘water system aux111ary steam system. ‘
(vi) Low pressure and high pressur¢ feed water heaters,
de-aerators and gvaporators, gland steam coolers
drip, air ventmg and dram system
(vii)  High pressure and low-pressure by-pass systems.
(viii)  Automatic turbine run-up system

VII Various types of valves, traps, their constructional details
and application. Cranes, hoists- characteristics and controls
-VIII  Construction and working. principles of “alternators. and
excitation systems : R
(i)  Alternators, coolmg arrangements (Hydrogen/air
cooling), -stator water cooling, Hydrogen sealing
system
(i) Main and pilot exciters, voltage regulators, types and
characteristic, amplifier and magnetic amplifier, static
excitation system, Automatic . Voltage . Regulation
(AVR). :
(iii) Method of grounding.

X Construction and working principles of fuel hanclling plant
gquipments :

10
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XI

Xl

X111

(i) Coal Handling Plant :- Wagon Tippler, hoppers,
vibratory feeders , scteen and conveyor system
crushers, magnetic separators and pulleys, dust

_ suppressors, dust extractors, stacker re-claimer, totary
breakers, Merry-Go-Round systert,

(ii) - Fuel oil handling plant — Oil storage tanks, unloading
station oil pumps and heating arrangément

(iiiy 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) Coal washing and blending’

Constructlon and workmg prmc:lp]es 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,

Env1ronmenta1 Management System

Water Sources and treatment:

(iy Raw water pumping 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.

(i) Hydrogen generating plant

Fuels :
6] So]td 11qu1d and gaseous fuels analysrs
(i)  Coal-types and suitability for different kinds of

4-  boilers-alterations in firing methods due to change of

coal composition.

- General understanding of Basic flow diagrams- in power

stations practice :
(). -Coalcycle..

- (i) Fuei oil cycle.

(iii) Air and gas cycle.

(iv)  Fiy ash and bottom ash/ slag hand]:ng arrangements.

(v)  Condensate and feed heating cyc]e (from condenser
hot well up to econonnzer)

(vi) Water and steam cyc]e (from economlzer to turbine
inlet).

(vil) Chemical dosmg circuit

- (vii) Circulating water eycle.

(ix) Goveming oil, turbine oil, generator, Seal oil circuit.

(x) Hydrogen filling in generator and hydrogen gland
sealing of generator. Bearing cooling system.

(x1) Stator water cooling cycle '
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XV

XVI

XVII

XVIIE -

Direct and closed: cooling water c1rcu1ts cooling towers -
types and characteristics. :

D.C. and-A.C. power supply for auxiliaries, arrangements of

- unit and station boards, station . Ilghtmg and- automatic

changeover.

Transformers: - Main transformérs, “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‘solalors, current  transformers,  potential
transformers, lightning arresters; grounding.

Indoor and outdoor switchgear: Types ~ bulk oil, minimum -

oil, air blast, vacuum- air breaker, gas breaker constructional
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 synchromzmg

Operation, c_ontro.l' and supervision

(1)  General boiler start-up procedure.
(i) Operation of boilers under - different loading
conditions, soot blowing,

(1ii) 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 condltlons, (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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XXII

- XX -

XXIV

3747 GIN0—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’ auxrlrary plant

under failure conditions, such as vacuum failure, low

feed water, condenser levels, excitation failure,

, crrculatmg water failure, feed water heater high levels, . .

excessive vibration, water or oil 1 mgress m_ generator,
failure of lubricating, sealing oil: circuits ~and

. emergency conditions such ds grid- failure, black
~ starting.

(ix)

)

Altemator-synchromsmg, loadmg, parallel operatmns 3

MW and MVAR sharing.
Operation of vents and drains in boiler and turbme

Contrdls and Protection - Sequential operation and interlocks:

(@)
(if)
(iii)
(iv)

@)
(vi)

- (vil)

(i)

(ix)

(x)

(xi)
(xii)

(xii).

)

. Unit protection and interlocks.
Boiler and auxiliaries.
Turbine and auxiliaries.

Combustion control-pressure, 'fuel, ait and feed

_ heating cycle. -
Feed water and fuel heating cycle controls

Turbine governing, speed setting, speed droopJ settmg

and control circuits. :

Generator protection - under-voltage, over-voltage,
differential reverse power, under-excitation, negative
phase sequénce, earth fault with types of the relays
used, -Back up impedarice, frequency relay, pole
slipping and over current relays

Importance of sequential interlocks, _
Transformer -protection - differential, overioad, earth

faults, high temperature buchholz with types ‘of the 7

relays used.

LT/HT motor electrical protection- Types of motors
and variable speed dnive 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

i

Fire-fighting and emulsifier type protection.

General safety precautions, treatment of electrical or acid or

alkali burn,. permit to work, first aid, protective clothing,

safety in movement. and storage of materials, swrtehyard |
safety.

Indian Boiler Rules, Factory Act, Electricity Act, 2003,
Central Electricity Authority (Measures relating to Safety

21

1
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and Electric Supply) Regulatlons 2010 and other statutory

Regulatlons concerning Power Stations. (General outlme),

Environmental Pollutlon ActfRegulations

General plant marntenance procedure, PERT/CPM methods :
-.Power station records, maintenance: pIanmng

,,Efﬂclency and enwronment plant performance, generation

cost, efficiency memtonng and oeptimization, stack emission
monitering atd ambient ait-quality. Avallablhty Based tariff,

. -CERC netlﬁcanon on Tariff,

'?Persennﬂi managem .nt, -duties and respons1b1hnes labour
laws.and i& welfa:e :

Broad Prmc:ples of . matenal management and inventory

contrel

B Total

@n-Job Traunng -

-(1):Control room-desk: operatmns :

i - »Pte-start checks, -
(i) Protection interlocks,
| (i)  Lightup-procedures.and-routine checks,
(iv) Stopping and emergency operations of Boiler,
' Turbine,. Generator and: their auxiliaries -
(v} Electrical operation location and- off-site plant
" location

2. Simulator: tr‘anrng/Computer applications.in- operatlon and

maintenanee of the plant

12

145 Y Hours

=5 Weeks

10'Weeks

2 Weeks .
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SYLLABUS FOR ENGINEERS AND- SUPERVISORS EN GAGED IN THE -

ot . OPERATION AND MAINTENANCE OF THE PIESEL ENGINE BASED ..
- POWER PLANTS : -
* Common course,forf.Eleotriea 5 Me_chamoalr -and- Instrumentation
Iterh- T : T Particu-lars; R - “Number
No. - . : . ' o of Hours
, I  General Introduction: | L S SR ¥
- - (i) - World Power Scenario - o ) o

" (ii)  Growth.of'Power.Industry in Indra
(iii) - Generation Scenarioinindia
. '7 iv) - Transmlssmn and Distribution: Seenario in Indla
' ' (¥} . Role of Private Power-Participants in India
' (vi). Organisation/Power-Sector set-up : '
(vii) Introductlon to Irrdtan Standard spec:lﬁcatlons for E!ectrncal
-wrnng :

II  Concept of modemnDiesel Power Station, Power Generation from =~ 3~
Heavy Fuels, Central Station and- Wtility systems, base load and *
: peakmg stations, concept of unit systems; heat rates, heat balance .
of engines. and - general pnnmples -of* Thennodynamrcs, enthalpy,
‘entropy, efc. : :

)

Il  Choice of location:of large Dlesel Station, Site avaﬂabihty -water
requirement, fuel, load -centers, fransport facrhtles, air’ pollutxon —
topography, choice of slze of generatmg unlts - '

v ._Plant layout i large DleseI Statlon 1nclud1ng 'machm'e‘r 2
arrangements; eqmpment Iayout and swrtch yard and auxrhary
;Varrangements o ’

v @ - IC Engmes cla551ﬁcat10n, based én 2 Stroke, 4-Stroke; SI, -~ 18
‘CI, comparisons, difference between CI and SI, =~
» S classrﬁcation by. cylinder arrangements, engine parts and .-~
oy . materials used, indicated thermal efficiency%, mechamcal__ a
- efficiency %, specific_fuel consumptzon air fuel ratlo cal -
-~ value of fuel, etc.” - : S
@iy Air standard cycles; thermodynamlc relatrons parameters, o
: : o Came, scycle, Stirling cycle, Ericsson cycle, Lenoir cycle, .-
- ... - Auto’ cyele Dual cycle, - Diesel cycle “Atkinson cycle, _
' ' " Brayton: cycle, fitel air cycIes various losses, effect of ~ +
_ -variables -such as compressmn tatio,. fuel- ‘ratio, etc R
# o _ difference between real cycle and fuél air- cycle, etc.
. ' - (iii) . Petroleum . fuels, - introduction and structures, ref'm'ing'
' _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.
(iv)  Combustion: - in IC engrnes air fuel ratio — delay period
.and factors affecting it — Diesel lmock theory and methods

~ of control, observations of burmng of gases — cold starting -

_ of IC engines and aids.
(v) Super chargmg objects — cycles — methods — effects of

supercharging on performance. of the engine -

superchargers — turbo charglng and methods
(vi) Dual fuel and multifue] engines — combusiion and factors
affecting combustion — characteristics of multi fuel engines

' — suitability of various englnes as multi fuel unit - -

performance of multiple engines.

(vii) Engine - friction and lubrication — lubrication principles -

bearing lubrication — functions of lubricating system —

" properties of lube oil — additives — clasmﬁcatlon of lube

oils, filters — crank case ventilation.

(viii) Engine cooling — areas 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 - - crark

shaft — main and connecting rod beanngs - connect_mg 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) . Performarice -and Testing of Engines  — basic.
i 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 — srnoke and
' control — Diesel odour control - companson of D1ese1 and

other fuel emlssmns

Construction and working principles of D.G. plant auxiliaries :

(i)  Heavy fuel oil handling system: — railway siding, package

“boiler — transfer pumps — storage tariks, 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 atea.

(i)  HFO Purifiers: - function of HFQ 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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(ii)

(iv)

)

‘Diesel Handling system

Common Heavy fuel oil Systein: - functions of settling
tanks, service tanks — heavy fiiel transfer pump —-heat
tracing of settling and “service tanks . -and temperature
control.

measurements — storage — fire fighting arrangements etc.,
common diesel oil systems — transfer pump etc.

Common Lube Oil System: - transportation -
" measurements -~ storage measurement of lube oil |

* characteristics such as flash point kinematic viscosity —

oD

VII

(vii)

(viii)

(ix)

®

(xi)

(xii) -
(xiii)

(xiv)

viscosity index, TBN value, msolubles in Hexane and
. Toluene. _
Cooling water Treatment :— Choice of water as refngerant

— classification of water — _matter present in water —
analysis of water for acids, bases and salts — pH value —
disadvantages such as incrustation, sediments — galvanic
corrosion — battery effect — influence of chlorides and
sulphltes — cavitation, protection methods — plant cooling

“water system and boiler -water treatment methods and

systems

Engine cooling water system and injector coohng water '

system. Detailed analysis of single line P&I diagram.

Air Intake System: - oil bath filters ~silencer — over speed
butter fly and pressure telief valves. - air temperature
control methods Detailed analysis of single line P&I
dlagram

~Exhaust Gas System; -- general flow dlagram — TecoVery

boiler — exhaust. gas regulating valves - silencer —
expanswn joint, efc.. -

Compressed Air:- classification of compressors — operation
of single and multistage compressors — maintenance

‘problems — detailed analysxs of ‘P&I diagram of plant

common air and unit control air compressor systems.
Governor: — governor compone_nts — basics of hydraulic

and mechanical governor — speed droop, gOvernor oil, and .
introduction to electronic -governing — comparison with -

mechanical governor — over speed shut down.

Effluent Treatment Plant: - collection pit — decantation pit- -

~ sludge pit — buffer pit — decanter unit — deo1ler unit — fuel

'recovery coalescent filter.

Fuel and lube oil system:-detailed analyms of P&I diagram
of unit fuel oil system and lube oil system - viscosity

- regulators.

Properties of Steam: — fonnatlon 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 un1t steam
systems :

‘Various types: of valves, traps, their constructional details and

application, cranes hoist characteristics and controls.

- trans'pdrtation modes ——

SR RS SOOR S ST S
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VIIE

IX

X1

XHI

XIV

(i)  Engine safety :- Crank case pressure, mist concentratlon '
' moniter, lube oil , ultra low pressure and high temperature,

Construcnon and worklng pnncrples of altemator and excrtatron
systems:

(i) Alternator, Cooling Arrangements _

(ii) - Static Excitation Systen, Automatre voltage regulator

(i)  Method of Groundtng

D. C and A.C power supply for auxlhanes arrangement of umt and
station switch. cubrcles station lighting and automatic change over. -

Transformers ~

_ Main transformers, interconnecting transformers, station/unit

transformers, and neutral grounding transformers, . parallel
operation of: transformers on load and off Ioad tap changmg gears

-Outdoor switch' yard :- Srngle hne dlagrams bus bars, - circuit

breakers, isolators, current and potential transformers, lightning’

arrestors, s nnportance of earth mat grounding..

Indoor and Outdoor switch gear -
Types - bulk oil, minimum oil, air blast, SF,, and  vacuum crrcurt
breakers, cornistruction:and functional details B

. r'.

Working pnncrples and ‘basics 'o'f "instrument'ation“ and

measurenients :

Details of measurmg Instrmnents for pressure, flow, temperature,

level, vibration, eccentricity, conductivity, pH values; drfferentral
expansion, current, voltage; frequency, active and reactive power,
energy, megger - its use, multimeter, data acquisition system,
digital distributed:control; UPs, ' pro"gramr_n'able logic controller."

'Operatron control and supervrslon
(1) General ‘startup procedure, manual and automatte startmg, =

: change overto heavy fuel
(i) Operation of engine under different loadmg condmons

Jacket water high- temperature, over speed ‘tripping,

common electrical faults, turbo charger, lube oil outlet high

temperature, fuel oil - low -pressure, jacket. water low
pressure, engine inlet air. high temperature, etc. -

(iv)  Starting and running — in, of the engme after overhaul
. precautions.

rinsing- operatlons
(vi)- “Operation and supervision of runrung DG sets nnsmg
(vii) Operating anomalies ~ causes and remedies.

~ (viii) - Precautions to be taken for restarting engine after long

period of immobilization.

MW and MVAR

(v} Load reductron, normal stoppmg, and emergency stoppmg,' E

~(ix)  Alternator , synchromzmg, loadmg parallel operation,
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XV

XVI

XVII

XVIII

XIX

XX1II

Controls and - Protection :— Secjuential operation and inter locks — .

detailed study of logical diagrams of PLC, transformer protection
-~ differential, over load, earth fault, 0il and winding high

temperature, Buchholz relay, etc., 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 their starting’ and controls neutral shift
relay, etc.

Fire Fighting and emulsiﬁer,type of protection.

Genera] Safety precautions, treatment of electrical or-acid or alkah

burns, work permits, first aid, protective clothing, safety m
movement and storage of materials, switch yard safety

Indian Boiler Rules, Factory Act, Electricity Act, 2003,'Cer1tra] '

Electricity Authority (Measures relating to Safety and Electric
Supply) Regulations, 2010 and other statutory Regulations

concerning power stations, Environmental = Pollution’ Act/ .

Regulations.

General Plant Maintenance procedure PERT/CPM methods
power station rec ords, mamtenance planning.

Efﬁciency and- enwronment plant performance, generation cost,

efficiency momtormg and optimization, stack emission menitoring,

and ambient air quahty fuel and ‘lube oil conservation and

. minimization of auxiliary losses. Availability based tariff, CERC

n’o_tiﬁcation on tariff.

Personnel ‘management, duties and responsibilities, labour laws .
- and labour welfare.

Broad Principles of material management and inventory control-

- Total

On Job Training: 7 '
(1) Control Room Desk Operations:
(i)  Prestart Checks.
(ii) Protection and starting inter locks.
(1ii) Routine checks such as leakages, pressure, temperatures
- levels, operation 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,

2

110 Hours
=4 Weeks

2 Weeks '

cylinder temperature after running, bearing temperatures, © -
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'startmg ﬁrlng sequence.

(iv) Stopping under emergency conditions of engine,

generator and auxiliaries, rinsing operations

(v) On site Electrical operatlon location and off 31te plant'_

-locations.

(vi) Simulator Trammg/Computer applications in operatlon '

and mamtenance of the plant,

2. To be associated with field maintenance Engineers-in.the area
- (i) Fuel handling and purifier

(i) Compressor and ETP '
(iii) JW, LO Seal Pumps and drive, chemical dosing system

(iv) TW, IW level controllers viscosity Regulations

(v) Charge air Regulations, cyl. temp.monitor-
(vi) “Engine air modular protection including cahbratlon of
inputs and setting of thresholds '

(vii) Starting air control equipment and firing sequence.

(viii) Steam ~ system = level controllers, calibration, ~press
controllers, boiler circulating water pumps, condensater
transfer pumps, etc. S

(ix) NDT and Welding

Parth o -

2 Weeks

SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN THE
OPERATION AND MAINTENANCE OF THE ‘COMBINED CYCLE GAS

TURBINE BASED POWER PLANTS

Common course for Electrical Mechanical and Iristrumentation -

Number of

equipment layout, switchyard and auxiliary arrangements.

‘Item No. Particulars
Hours
1 2 3
I General Introduction: 3
‘(i) - World Power Scenario '
(i)  Growth of Power Industry in India
(ili) ~ 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) Introduction to Indian Standard specifications for Electncal
w1r1ng
I Concept of Gas Turbine: power generation from petroleum fuels . - 3
such as naphtha , gas, modular NGL Central Station and utility -
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 boﬂer
and turbo generator. : '
I Choice of location of large Gas Power Station: Site availability, 3
' water requirements, fuel supply centers, air pollution, topography.
IV Plant layout in large central station including machine arrangements, 2
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Vv

VI

VIL

VIII

IX

X1
XII

X111

XV

XV

XVI

Constructional details and basw prmcrples of gas turbmes S 12
(1) Air filters S .
(ii)  Compressors

(iii}y  Furnace chamber

(iv) - Gas turblne

_Gas Turbine Air Intake inlet air filtration, Exhaust system and 6
Compressor System, Gas turbine auxiliaries -.and govemmg systein; o
Air compressor and Alr drawmg system ,

Construction and tunctlonal features of steam turbme and .6

" auxiliaries, governing system oil system control va]ves

Constructron and workmg prmerples of Alternators and excrtatlon 6

systems:
(i) Alternators, cooling arrangements (hydrogen/alr coolmg),
stator water coo]mg, hydrogen seallng system

(11} Characteristic amplifier. and magnetle ; amphﬁer static
_excitation system, Automatic Voltage Regulanon (AVR)

(iiiy Method of grounding.

Fuel handling, storage and supply, fuel 'characteristie _ 3

General understanding of Basic ﬂow dragrams in power statlon‘ 6
practice : '

(D Fuel cycle
(i)  Air Cycle

Direct and closed cooling water circuits, coolmg towers, types and 1

characteristics. -
D.C. and A.C. power supply for auxiliaries, drrangements of -unit - 2

and station boards, station lighting and automatic changeover,

Transformers: - Main transformers, interconnecting transformers, 3
station/unit transformers, voltage grounding transformers type of
connections, paralleling, tap changing gear:

Outdoor switchyard, smgle line diagrams, busbars, circuit breakers 3
isolators, current transformers, potent1a1 transformers lightning
arresters, grounding.

Indoor and outdoor switch gear: Types - bulk oil, minimum oil, air ' 3
blast, SF;, and vacuum crrcu1t breakers construction and functional

details.

Working principle and basics of Instrumentation and measurcments:

. 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 GI110—35
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| analyzers, Megger - its use-for primary detectlon of faults, data
acquisition system, digital distributed control, UPS, Unit -
co-ordinated master control. E :

Xvil Precommissioning/ Commissioning Activities 4
XVHl Operation, control and supervision : 22

(i) General gas tarbine start-up procedure, _

(i) Operation of gas turbine under different loading conditions.

(ilf) Analysis of water, fuel, at station laboratory

(iv) Demonstration wherever possible through mmulators of

_ various operating conditions.

(v) Handling of gas/steam furbine under failure conditlons (such
as tripping of turbo-alternator set, failure of supply to
auxiliaries) and under emergency conditions such as prid
failures, tube failures, fire out, etc. 7

(vi) Generl start up procedure for high-pressure turbmes from

. cold warm and hot conditions.

{vii). Handling of turbine, generator and auxiliary plant under o .
failure conditions, and emergency condmons such as gtid
. failure. .

‘ '(vii‘i) Alterngtor-synchronizing, loading, parallel operations, MW
' and MVAR sharing. *
(ix) ~ Water Treatment and water chem1stry, R O System and
: mssmd bed, Boiler meter internal treatment.
XX Controls and Protection — Sequential operation and mteriocks - _ 18

(i) - Unit protection and interlocks. )

(i) Gas turbine and auxiliaries,

(iii) * Steam Turbine and auxiliaries.

" (iv) Combastion cOnh‘o]—preséure fuel, air cycle.
(v) Turbine govemning, speed setting, speed droop setting and
" control circuits.

(vi) Generator  protection, under-voitage,_ _ over-voltage,'
differential, reverse power, under-excitation, negative phase
sequence, earth fault and types of relays used.

- (vil) Importance of sequential inters locks. '

(viit) Transformer protection - differential, overload,, earth faults
high temperature, Buchholz and types of relays used.

(ix)- LT/HT motor electrical 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 control including automatic
' detection and alarm system for naphtha fuel handling /
storage. _

(xiii) Furmnace purging.

XX Fire- ﬁghtmg equlpment and permanent fire ﬁghtlng appl]ances 1

including automatic detection.
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XXI1

XXl

General safety precautions, treatment of electrical or acid/ alkali - 2
burn, permit to work, first ajd, protective clothing, safety in '
movement and storage of materials, switchyard safety, safe handling

of naphtha fuel in tranSport storage and in gas turbines,

Indian Boiler Ru]es, Factory Act, E]ectnmty Act, 2003, Central 4
Electricity Authority (Measures - relating to Safety and Electric

~ Supply) Regulations, 2010 and other statutory Regulations

XXIII

XXV .

XXV

XXVI

XXVII

concerning - Power Stations (General outline), Environmental
Pollution: Act/Regulatlons '

General plant maintenance procedure, PERT/CPM methods power
station records, maintenance planmng '

Efficiency and environment, plant performance, generatton cost 9
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

Personnel management, duties and responsibilities, labour laws and o 2
{abour welfare, :

Broad Principles of material management and inventory controt ' 2

‘Total . ]40' Hours
' = 4% Weeks

On Job Trammg , o _ -+ 7 Weeks
(1) Control room desk operatlons ' o

(i) Pre- start checks,

(i) Protection interlocks, e

(i1l Light up procedures and routine checks ,

(iv) Stopping and emergency operation of Boiler , Turbine ,
(v) Generators and their auxiliaries :
(vi) On site Eleetrical operation 1ocatton and  off-site p!ant
' locatlon

2. Si'mulator training/Compute_r eppltcation_ in operation and 1 Week
maintenagte of the plant



276 -

* THE GAZETTE OF INDIA : EXTRAORDINARY

[Pkt HI—Sc. 4]

Part A%

SPECIALISED SYLLABUS FOR ENGINEERS AND SUPERVISORS
ENGAGED ON THE MECHANICAL SIDE OF THE COAL BASED

THERMAL POWER PLANTS

Item

No.

Particulars T Number.
S ' of Hours

2

3

I

- I

Y

VI

Vil

Boiler:
Corrosion of boiler and auxiliariés, condenser and feed water

~ heating plant, Scale formation m b011er in relatlon to waier -

conditions.

Adid cleaning and preservatlon of boﬂer mechanical removal of
deposits, scaffolding methods, qu1ck-erect scaffolding in furnace,
ultra-sonic thickness survey. High pressure water jet equipment.

Annua! boiler and auxiliaries overhaul- hydraulic test, floating of-
safety valves, preventive and breakdown maintenance of boiler
auxiliaries, cutting of tubes and welding, ultrasomc testing and
stress rehevmg

Efficient operation of boilers- interpretation of gas analysis for-
p‘roper'combustion controIs and methods of reducing other losses.

, Constructlonal details .of hydraullc and other types of couplmgs
" torque converters, servo motor. :

Constructional details of various types of pumps, their drives and

4

6

12

g

s

automatic starting, air-conditioning. = Constructional details of -

" various types of draught fans, their drives and automatic starting.’

Types of wear on fans anid pumps and their effects, detection of .
unbalance in fans and pumps, instruments for measuring
vibrations, vibration analysis and dynamic balancmg procedures

- noise measurements and c¢ontrol. -

. Coal handhntJ plant :

(i)  Sequential Operatlon

" (ii) - Conveyorand conveyor drives.
. (iii). Tensioning arrangements.

(iv) Maintenance of guide rollers / idlers.
(v) Sway switches/slip switches. '

- (vi) Beetle charger for wagon marshalling.

(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.

* (viii) Belt jointing methods—vulcanising, mechanical clamping, etc.

12
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(ix) Stacker re-clalmer . | -
(x) Vibrating feeders, vibrating screens.

- {xi) Magnetic separators.

(xii) Coal crushers

] Workmg pnncrple and construction of water treatment plant

(ii). Water treatment-hardness, pH value, clarifiers, treatment, B

phosphate and hydrazine dosing, base exchangers

- (iih). DG sets and compressors

IX

XiI

XII - : : :
- ~ Composition, properties and behav1or of Englneenng materlals
used in power statlons

X1

XVI

XVIL.

XVII

Annual overhaul and inspection -of turbine .and_ auxiliary plant,
condenser tube cleaning, maintenance of pumps, lubrication
system, Tecycling of lubricating oil and selection of lubricant,

condenser tube materials- wear and tear: and effect of ]oca] water k

conditions, types of failure, detection, preventlve maintenance and
re-tubing of condensers, Maintenance of LP/ HP heaters and de-~

~ aerators.

) Maintenance practice — Rigging and slinging, valve

12

grinding methods, high pressure welding heat insulation

" methods, pipe work, alignments, beating, scraping and
matching practlce radiography and stress relieving methods.
Anti-friction ‘bearings and their installation and hibrication.

- Non destructive - testing "and principles, procedures and
application. Welding techniques and equipment.

(ii) Lubrlcatron pnn01p1es and thelr characteristic.

Indian Boller Regulatlons and other statutory Regulatlons

Workshop, types and use of hand tools and tackles, fabrrcatlon of

spares, repairs and maintenance of mechanical equipments such as -

vehicles, tractors, dozers, _shuntérs, cranes and hoists, welding —

‘modern techniques and their applications in mamtenance of
- boilers, turbine and associated plant :

Residual life asse‘ssment and extension methods -

Mechanical safety rules and pOlicies

Mamtenance plannmg and spares mventory, productlvrty, cost-

control.
Simulator Training

Total

On Job Trammg
To be associated with field mainténance Engrneers in the area of :

. (i) - Pressure parts maintenance

(i) Rotary equipment maintenance

(i) Pumps and drive maintenance

(iv). NDT and welding

(v). - Turbine and auxiliaries maintenance

10

60

175 Hours
=6 Weeks
4 weeks
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Part VI

SPE‘CIA 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
I Constructrona] details of hydrauhc and other types of couplmgs 2
torque converters S¢Ivo motor.
II.  Constructional details of various types of pumps, their drives and 5
automatic starting, air conditioning. Constructional details of
various types of ventilation fans, and automatic starting, types of
wear on fans and pumps and their effeets, detection of unbalance
in fans and pumps. Instruments for measuring vibrations,
vibration analysis. and dynamlc balancmg procedures, noise
measurements and control. : ’
L. . Fuel handlmg plant Detaﬂed operatron and mamtenance of fuel 2
stock yard, fuel purifiers, heat tracing, transfer pumps settlmg o
-and service tank, etc., :
. @ Water Treatment quality of water, dozing ?f chemicals 3
' for cooling ‘water and boiler water. Study and effects of
- water quality parameters. -
(i) Compressors
Scheduled Overhaul and mspectron of engirie and aux111ar1es of =~ 15

the Plant:

(i)  Scheduled engine 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 lubricating oil and

monitoring of fube oil parameters

(ii) | Types of failures in the engine, break down maintenance,
carrying out hydraulic tests on cylinder heads, exhaust
valves etc., calibration of injectors and fuel oil pumps

'(iii) Mamtenance 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 pressure"water pressure, inletand

outlet temperature, operating condition monitoring, types
of fallures and detectzon scheduled maintenance works

»
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VI

such as bbwl cleaning, replacemeht of clutch shoes,
vertical and ~ horizontal bearing, de-sludging operation,
starting and  stopping of separators. :

Maintenance practice, 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,

VI

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, boilef .backwash, etc.

Workshop, types and use of hand tools and tackles fabrication of
spares, repairs and maintenance of mechanical equipment such

‘as fork lifts, cranes, hoists, welding - modem techmques and

VIIL

X

their applications.

Composttion, propertles and behavior of Engmeermg materials
used in power stations.

Residual life assessment and extension methods. -

Mechanical safety rules and policies.

-Mamtenance planning and Spares inventory, productlwty, cost

control.

Total .

8

61 Hours

=2 Wee

ks
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" ENGAGED ON THE MECHANICAL SIDE OF THE COMBINED CYCLE GAS

Part VII

SPECIALIZED SYLLABUS FOR ENGINEERS AND SUPERVISORS

" TURBINE BASED POWER PLANTS

Item No.'

P.articular-s Number .
L of Hours
1 ‘ -2 3
- Waste heat recovery boiler: _ 6
~ Corrosion of boiler and feed water heatmg p]ant scale
formation in borler in relation to water conditions. :
II ‘Ac1d cleaning and preservation of- borler mechamca] removal 3 -
of deposits, auxrhary coolmg water system, by pass stack and:
its features. - ,
111 Constructlonal detaﬂs of hydrauhc and” other types of 6
couplings, torque converters, servo, motor, ' S 3
v - Constructional details of various types of ptimps their drives 3
 and- automatic starting, air-conditioning, various types of =
draught fans, their drives and automatic startmg
Vv Types‘of wear on fans and pumps and their effects,, detection - 5
of unbalance in fans and pumps, instruments for measuring
vibrations, vibration ~analysis and dynamic balancing
procedures noise measurements and control. ' -
VI (i)  Water. treatment- hardness, pH . value, clarifiers, 6
treatment, phosphate and hydrazine dosing, base ‘
exchangers. ' :
(i) DG sets and compressors.
vit Power cycle, piping, fittings, valves. and thermal insulation, 6 \
Gas turbine overhaul procedures. '
VIII Anmral overhaul and inspection of turbine and auxiliary plant, 12
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. -
CIX Maintenance practice — Rigging and sﬁ.nging, valve grinding 10 )

methods, high pressure welding, heat insulation methods, pipe
work, alignments, bearing, scraping and matching practice,

~ radiography .and stress telieving - methods. Anti-friction

bearings-and their installation and lubrication, Non destructive
testing and principles, procedures and apphcatlon Welding
techniques. Alignment methods. :
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X Indian Boiler Regulations and other statutory Regulations. 2
XU Workshop, types and use of hand tools and tackles, fabrlcatlcm 6
of spares, repairs and maintenance of mechanical equ1pments
such as vehicles, tractors, dozers, shunters, cranes and hoists,
welding — modem techniques and their applications in
maintenance of boilers, turbines and associated plant.
Xl ' Composition, propetties gnd'behavior of Engineering materials 2
used i power stations. ‘
XII - Residual hfe assessment and extensmn methods/Mechamcal 3
safety. rules and pohmes
Xy Mamtenance planning and spares 1nventory, product1v1ty, cost 6
control.
Total 76 Hours
~ =2 ‘/z Weeks
XV On Job Training: 4 weeks

3747 GIFM0—36

To’be associated with field mamtenance Engmeers in the area

of:

(i}  Pressure parts maintenance

(11)  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.
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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

Item

No,

- Particulars

Number

of Hours

3.

T

Ir

I

I\

v

Vi

VII

VIII

X

Maintenance and commissioning of gernerators, excitation
system, generator seals, Generator protection- earth fault in Totor

and- stator, negative phase sequence;, 10ss of "excitation,
_ differential protection, back up protection, reverse .power
protection, under-voltage protection, overload protection, -
constructional detaile of the relays used; method of setting and -

their testing,..and overheating of rotors.
Motor maintenance

Transformer protection - Buchholz relay, over current,

differential-and-earth: fault protection; types-of relays used, their

construction, testmg and settings.

Transformer - commissioning; diselectric.  strength  of - oil,
insulation resistance;. tap . changers, - filiratien of oil, pre-
commissioning  testing.  Tan-Delta resistivity of oil - and
preventive maintenance of transformers, dissolved gas analysis.

Circuit breakers; commissioning-and maintenance, isolators, dis-
connectors, bus:bar-arrangements; charging, synchronising with
the grid, disconnecting for repairs, maintenance of switchgear
contactors. ' '

- Maintenance of equipments in‘the outdoor switchyard, current

transformers, potential- transformers and: lightning atrestors,
operation and maintenance. Bus differential protection.

Theﬁhography monitoring

Line protection, fault analysw bus-bar. and ]oca] breaker back-up

protectlon (LBB)

‘Cables — control cables, layouts of equipments at voltage
_ exceéding 650V, testing -and maintenance.

Principle of electronic controls and transistorised circuits.

" Pneumatic and di-electric transmitters and receivers, servo-

motors.

12
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XII

XIiI

XIV

XV

XVI

XV

XVIII

X1X

Interlocking, sequential control circuits, detalls of components
used.

Calibration and testing of ‘varicus - types of instruments -

~}

indicating mstruments measuring mstruments, recorders, and -

analysers

Statutory Electricity. Acts and ‘Rules-and rpénnit procedure

Starting and ‘control eqmpments -of various Lypes of motors,

station battery-care and maintenance, . trickle charging and

extended charging, operation and mairtenance of rectifiers and:

battery chargers, UPS, emergency:power supply. -

“Economic load dispatch, power system control and operation,
 MVAR-control, | voltage Regulation and frequency control,

capacitors and reactors; islanding schemes carrier current
equipments, telephones; telemetering,. :

Station Emergency. lighting arrangements.
Simulator Training

Total

On Job: Training:(A:pplicable only for Engmeers and Superﬂsors
engaged on Coal and Gas Turbine based plants):- :
To be associated with field electrical mamtenance in'the area of
(i) - HT/LT motors :

(ii) Transformer:maintenance

(iii) ACDC supply systems, station battenes and DG sets
(iv) - Generator/ excitation systems -

(v) -Sw1tchyard / sw1tchgear equipment mamtenance '

10

1

30

119 Hours.
=4 Weeks

; 4 weeks
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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
No..

Particulars

Number

of Hours

1

2

3

L.

iL

111

VL

VIIL

Working principles, calibration, control . methods and
maintenance aspects of temperature measurement devices:

. (i) . Resistance thermometers, thermocouples

(ii) Recorders, indicators
(iif) Transmitters. '

Working principles, calibration, “control methods - and
maintenance aspects of pressure measurement devices:

(i) Diaphragm gauges, Bourdon gauges

(ii) Recorders, indicators '

(iii) Transmitters. -

Working principles, calibration, control methods and

maintenance aspects of flow measurement devices:

(i)~ Positive, semi-positive, rate and differential pressure
‘flow meters ' '

(i) Recorders and indicators

(ili) Transmitters.

‘Working - principles, calibration, control methods and

maintenance aspects of level measurement devices:
(i) Dip-sticks, sight glass, pressure gauge bellows /

diaphragm, float, buoyancy, gas purge, differential -

pressurc - and capacitance type level measurement
systeri :

(i) Recorders and 1nd1cators

(iii) Transmitters.

Telemetering and signal conditioning — pneumatic systems,

~ electrical systems, electronic systems and maintenance

aspects.

Basic electronics — Component familiarisation and various

fypes of circuité, microprocessors

Turbovisory instruments — their basw prmc1ples, apphcatlon

and calibration:

(i} Eccentricity and v1brat10n its interpretation and
measurements, different pick-ups, their location, etc.

(ii). Use of vibration instruments and analysis, differential
expansion, measurement and interpretation, different
.plck -ups, their location, etc., overall thermal expans;on

4
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VIII

IX

XI11.

XIILL

XIV.

XV

measurements, axial shift position measurements,
valve position and servo motor position indicators,
. differential metal temperature' measurements, turbine
stress evaluators

Actuators: _ :
Operating principles of pneumatic, hydraulic and electrical
actuators and ‘their control - mechanisms, maintenance,

~ inspection and testing aspects.

Analytical instruments:

Theory and working principles- steam/ water analysers, like
conductivity, pH, Na, NHs, Hydrazine etc., theory and

~ working principles of combustion 'monitoring instruments

such as CO,, Oy, ete. , interpretation of the above parameters

to the operating reglmes 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. .

" Instrument air system

Air Supplier, piping and piping layout air punﬁcatmn 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 iracing:

Instrumentation and control scheme of fuel, air, flue gas,
feed water and steam systems including their- 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 acquisition systern/d1g1ta1 distributed control (DDC)

- UPS, control room layout

o - Total

On Job Training:

{Applicable only for Engineers/Supervisors engaged on Coal
and Gas Turbine based plants) '

- (i) Control system - basic - principles, constructlonal
features, -calibration, preventive maintenance and

65 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 _ v

 PartX ‘
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 .
L Power plant familiarisation 6
g Fundamental units and their conversion (mechamcal electrical, 2
thermo-dynamic).
111 Engineering drawing and practice. 6
Iv. Fuels and combustion, types of fuels — their properties and 4
testing, requirement of efficient combustion
V. Boiler and boiler house plant and auxiliaries : 16
(i)  General description
(i) . Arrangement of boilers ¢
(iii)  Boiler auxiliaries
(iv}  Boiler instrumentation ,
(v)  Fabrication and assembly of d1fferent parts of boﬂer and1 ' .
its’ accessorles
(vi}  High pressure welding in boilers —
(vii). Arrangement of pulverised- fuel b01ler in a modern
thermal power station
(viil) Operation-appreciation (start-up, running and shutdpwn)
V1. Water c'onditioning, pre-treatment and demineralisation, water 4
chemistry. _
VII.  Ash handling- electrostatic precipitation and mechamcal dust 2
: collector- functions and descnptlon of two types.
Turbine and turbinc house auxiliaries. . 12

VIIL

(i) Fundamental principle of steam turbine

(ii) Theory and operation of steam turbine

(ifi) Governing and protection of turbine

(iv) Operation appreciation (start-up, running and shutdown)
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IX.

XII.

- XIII.

Handling of turbines and boilers under emergency conditions.

Condenser and vacuum extraction plant :
‘(i) Purpose and function
(ii) 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

‘¢vaporators.

Cooling water systems and cooling towers.

Flow diagrams of basic cycles and scheme tracmg

(i) Coal handling. :

(ii) Steam and condensate

(iii) Ash and slag handling

(iv) Station services - demestic 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 T .

++ (ix) - Fuel oil system -
- (%) ‘Station batteries and battery charglng equ1prnent

XIV.

XVIL
XVIL

XVIIL

XXIIL

(i) Station lighting, power supply.and distribution boards.

Mechanical appreciation — correct use of machines, tools and
tackles, ganges, fits and clearances, tolerances, brazing,
soldering 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.,

Fire—ﬁghting installations in thermal power station. y
Electric shocks, first aid, ac1d burn alkah wounds chlorine gas
poisoning and their treatment.

Duties and responsibilities of operators and plant attendants,
camrying out instructions, reporting to supervisors, recording
and reading unusual occurrences, expected-behavior, discipline,
sincerity, cleanliness and love for machines.

Personnel. safety equipment, cleanliness, caution and care in
power station working.

How electricity: is generated, transmitted and distributed ie. .

generator to Consumer service board.

16
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XXIll  Principle and working of alternating current and direct current 2
generators and their parallel operation. '
XXIV Principle and working of transformers and then' paral]c] e
. operation '
XXV. Principle and working of alternating current and direct current =~ . 2

motors, their speed characteristics, controls. , -
XXVI.  Storage battery- principle, construction and charging. ' 1

- XXVII  Alternator cooling - different systems of cooling, advantages of . 2
: hydrogen cooling over others, hydrogen plant. o

| Total 115 Hours
_ N =4 Weeks -
Part X1

SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND
MAINTENANCE OF THE DIESEL ENGINE BASED POWER PLANTS

Common course for Electrical, Mechamca] and Instrumentatlon

Item Particulars - Nulnbér

No. . , of Hours
1 T ' 2 o 3
I Power plant familiarization. : 8
1L Fundamental units -and their conversmn and measurement 4

(mechamcal electrical, thermodynamlc)

IL _Engmeerlng drawing and practice | o )
Iv | Fuels and combustion, types of fuels - thdlr properties and 8
testing, requirements of efficient combusnon : -
V. Diesel Engine and -Auxiliaries : : ' ’ o 24
(i) A General description |

(i)  Arrangement of engine

(iii)  Engine auxiliaries

(iv)  Assembly of different parts of engine and its accessories - '
4%)] Engine instrumentation

(vi) Operatlon appreciation (start up, runmng and shut down)

VI Water cond;tlonmg, pre treatment and demmerallzatlon. - . "6
Vi Effluent treatment, plant functions and description, importance 4
of treatment plant.
VIII  Turbochargers: : 6
(i) Fundamental principles of turbocharger-~

(i) Theory and operation of turbocharger
(iii) ~ Monitoring and protection of turbocharger -
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X1

Handling of Engine under Emergency conditions.

Fuel oil and lube oil separators
@) Purpose and function -

(ii) Operat:lon and maintenance of separators

Cooling water system and radiators. -

- Flow Diagrams of basic cycles and scheme tracing.

(i) Fuel handling.

(i)  Fuel oil system (HFO and Diesel oil)
(1i1)  Jacket water cooling system- '
(iv)  Lube oil system :

(v)  Airintake system |

S (vi) Engine cooling water system -

(vii)  Exhaust.gas system

-(viil) Station “services, domestic water air conditioning,

ventilation, lifts, etc.
{ix)  Air services, air compressor _ :
(x)  Steam system and heat tracing of fuel pipes
(xi)  Station batteries and battery. chargmg equipments

- (xti)  Station lighting, power supply and dlstnbutron beards,

X1
X1V
XVI

XVII

- XVII

XXI1

XXII

switch gear.
Mechamcal application — correct use of machines, tools and
tackles, gauges, “fits and clearances, ‘tolerances, brazing,

soldering and welding bearmgs gears and thread fasteners.

Station mstrumentatlon and controls

: F]I’C fighting instailation in D.G. power station.

_ Electric' shocks first aid, acid burns, alkali wounds/chlonne gas
- poisoning and their treatment.

Dutles and responsibilities of operators and plant attendants in
carrying out instructions, reporting to supervisors, recerdlng,.
- reading unusual occurrences, expected behaviouir, dlsmplme

sincerity, cleanlmess and love for machines.

Safety equipment and personal cieafllmess cautions and cares:in
power station working.

- How electricity is generated, transmitted and drs’mbuted Le.
-generator to Consumer service board.

Principle and workmg -of alternating current and dlrect current
generators and their parallel operation

Pr1nc1p1e and workmg of transformers and their parallel
operation

Principle and working of alternating current and direct current
motors, their speed characteristics and control.

3747 GIM0—37
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XXIII ' ' 3.
Storage battery- prmc1p1e construction, boost charging, ﬂoat ’
charging and importance of DC in DG power plant - :

- 140 Hours

Total =5 Weeks

Part XII '

SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND
~ MAINTENANCE OF THE COMBINED CYCLE GAS TURBINE BASED
POWER PLANTS

Common course for Electrical, Mechanical and Instrumentation

Ttem - - Particulars - = | "Number

No. : g : . of Hours .
1 ' | . 2 , 3
L Gas Power plant familiarization _ N - '8

1L Fundamental units and theu conversion (Meoha'ucal _ = 2
electncal thermo ~-dynamic). - :

II1. Engmeermg drawing and practice. o ' 6.

Iv. Fuels and combustion types of ﬁlcis — their properties and : 4
testing, requirement of efficient combustion '

V. Gas turbine and WHRB - ‘ ' 20
1) General description. ' :

(ii)  Arrangement of Gas turbines '

(il) ~WHRB (Waste Heat Recovery Boiler)

(iv)- Instrumentation and Control system

(v)-  Fabrication and assembly of different parts of gas
~ turbine and its accessories.

(vi)  High pressure welding . _

(vii) = Fuel storage and transport arrangement.

(vi) Operation appreciation (start-up, running and

shutdown)
VI . Water conditionihg, pre-treatment and demineralisation. 4
VIL Steam turbine and turbine house auxiliaries. o ‘ 12

(1) Fundamental principle of steam turbine .

(i)  Theory and operation of steam turbine

(iii)  Arrangement of steam turbine.

(iv)  Governing and protection of turbine. » .
(v)  Operation appreciation (start-up, mninning and

shutdown)
VIII.  Handling of gas turbine, steam turbine and WHRB 4
IX. Condenser and vacuum extraction pIant . . ] 3

(i) Purpose and functmn .
" (i1) Constructlon of surface condenser and vacuum pumps
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XII.:

XIIIL

XIV.

XV,

XV

XVIIL -

XVIIL.

XIX.

XX.

XXI.
XXIL

XXIH.

XXIV.

Cooling water systems and cooling towers.

Flow d:agrams of basxc cycles and scheme tracmg

(i) Steam and condensate '

(ii) Station services, domestic water, air conditioning,
ventilation, lifts

(iif) * 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 charglng equipment

(ix) 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 1nsta11at10ns in thermal power station.

Electric shocks, first a1d acid bumn, alkah wounds, chlonne
gas poisoning and their treatment

“Duties and respon51b111t1es of operators and plant attendants
- carrying out instructions, reportmg to supervisors, recording

reading unusual occurrences, expected behavior, discipline,
sincerity, cleanliness and love for machmes

Safety of personnel and equipment, cleanhness caution and
care 11’1 power StatIOH WOl’l"ll’lg

5 ' :
How electricity is generated, transmitted and distributed i.e.
generator to Consumer service board.

‘Fundamental units, conversion and measurement  of

electrical q_uantities.

Principle and working of alternating current and direct
current ;_,enerators and the1r parallel operation.

Principle and workmg of transformers and their parallel
operatlon -

Principle and worklng of dlternating current and direct -

current motors, their speed characteristics, controls.

Storage battery- pnn(:lp}e construction and charglng

Alternator cooling, different systems of cooling, advantages
of hydrogen cooimg over others, hydrogen plant.

Total

18

119 Hours

=4 Weeks



292

THE GAZETTE OF INDIA : EXTRAORDINARY

[ Pary 11 -Sic. 4]

Part XIII

SPECIALISED SYLLABUS FOR TECHNICIANS ENGAGED ON -
MECHANICAL SIDE OF THE COAL AND GAS TURBINE BASED POWER

PLANTS
Item Particulars Number.
No. 3 of Hours
1 _ 2 3
I Types of bearings, oil seals and their uses. 4
II. Types of {.faives, Safety_vafve, suction valve, delivery valve, non- 15
return valve, bypass valve, drain valve, air release valve, control
valve, float operated valve, solenoid operated and pneumatically
operated valve and their apphcatlons '
IIl.  Efficiency loss in b01ler/ turbine cycle 4
IV, Interpretation of 'itist’rumént reading and accurate IOgging 2.
V. Markmg and measuring, workshop practlce, weldmg and gas 5
cutting, pipe fitting methods ‘
VI.  Pump maintenance 7 5
VII.  Shaft alignment methods’ 4
VIII.  Drives maintenance, keys 4
IX. Insulation types and apphcanons 2
X. Mechanical safety 4
XL Vuleamzmg 2
XII.  Couplings — different types~ ngxd flexible, magnetlc and fluid 3
' couplings. ' S
XM, Clutches - different types_and_uses. 2
XIV. ‘Maintenance of pneumatic measuring instruments, 'servometors, 4
- - power cylinders and other thermostats, Monistats.
XV.  Maintenance of instruments, recorders, clocks. 4
XVL  Vibrations - general knowledge of  their causes, - effects,
remedies, measurement and balancing.. : 8
Total 72 Hours
) =2 % Weeks.
XVII.  OnlJob Training in above areas with hands on practicals '16 Weeks
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Part XIV

SPECIALISED SYLLABUS FOR TECHNICIANS ENGAGE]j ON
MECHANICAL SIDE OF THE DIESEL ENGINE BASED POWER PLANTS

Item : ' ' Particulars : : Number

No. ' - . - of Hours
L , 2 | 3
I Types of bearings and their uses. . ’ ' 3
fl Types of valves, safety valve, suction valve, delivery valve, non 5

return valve, bypass valve, drain valve, air release valve, control
valve, float operated valve, solenoid operated and pneumahcally
operated valve and their apphcatlons '

IIIV Efficiericy computation in Diesel Engme. - A 4
IV Interpreting instrument reading and accurate loggmg 2.
V ~ Marking and measurmg, workshop practlce welding and gas. 4

. cutting, pipe fitting methods

- VI Pumps maintcnance. ) 4
VII  Shaft alignment methods_.. : , 4

* VIII Drives maintenance keys N o L | 4
IX  Insulation '_cyi)es and applications. .V o . _ 2

X Mechanical safety o  _ : | . - 4

X1 Vﬁicanizing N . : _ 2
Xl Coupling- dlfferent types ngld flexible, magnetlc and fluid 2

-+ couplings.

X111 Cl_ut_ches— different types and'usés 7 ) | _ 2
X’ Maiﬁtenance of 'pneur;atic- measuﬁng instruments, se_f_vomotors,' 4

power cylinders and other thermostats, monostats.
XV  Maintenance of instruments, recorders, clocks - S 4
- XVl  Vibration - general knowledge of their causes, effects, remedles 8
) measurement and balancmg ,
‘ ' Total 58 Hours
' =2 Weeks

XVIL  Onjob Training in above areas with hands on practicals 8 Weeks
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Part XV
SPECIALISED SYLLABUS FOR TECHNICIANS ENGAGED ON .
ELECTRICAL SIDE OF THE COAL, DIESEL ENGINE AND GAS TURBINE 3
BASED POWER PLANTS
Item Particulars Number
No. , - of Hours , .
L Alarm systems -- visual and audible. 2
IT. . Isolators, circuit breakers and contactors. 3
"I Earthing and neutral grounding, necessity of; methods for, safety 4
rules while handling electrical equxpments Reading electrical
circuit dlagrams *
IV Motor winding and repairs. 4 ;
V _ Maintenance of internal telephones and public address systclﬁs. ' 3
VI  Meggering and tésting of wiring and cable faults. 3 ’
VII  Maintenance of electrical motors. 3
VIII  Maintenance of electrical switchgears 8 .
CIX Fuses- re-wireable type, cartridges type high rupturing capacity 8
fuse, constructional features of fuse and fuse sockets, knife type
high rupturing capacity fuses, use of pullers- for msert]on and
removal, colour code for fuse ratings.
X Motor starters and their apphcatlons — direct- on-lme star —delta, 5
" rotor res:stance contactors and relays :
XTI Meggers, avometers, voltmeters, ammeters, watt meters, energy 6-
meters- general information about their use.
 XII  Maintenance of batterics and rectifiers 3
XIII.  Maintenance of transformers and tap changers' 6
XIV. Laymg and jointing of cables of voltage up to 250 V and exceeding 4
250 V but not exceeding 650 V.. N ' P
XV.  Panel wiring methods, connections, earthing principles of operation 2
of small dlstnbutlon transformers.
XVI  Current and potential transformers, purpose, connection and use. 2
‘Various types of drives. 2
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XVIII

XIX

Elementary knowiedge of Engiheering materials and their
properties. -

Lubrication and éooling system

4

Total - 74 Hours

On Job Training in above areas with hands on practicals: -
(i) Technicians engaged on coal and gas based Power Plants.

(ii) Technicians engaged on Diesel engine based Power Plants.

Part XVI

SPECIALISED SYLLABUS TECHNICIANS ENGAGED ON

=2 1 Weeks

16 Weeks

8 Wee_ks

INSTRUMENTATION SIDE OF THE COAL, DIESEL ENGINE AND GAS

TURBINE BASED POWER PLANTS -

Item Particulars Number
No. - " of Hours -
1 2 3
1 Pressure gauges — Bourdoif“ type gauge, inanometer, vacuumn - 5
' gauge, baromeler, principles of operation, absolute pressure, gauge
and vacuum pressure an th€ir inter-relationship, calibration.
I Temperature indicators, mercury thermometers, resistance 4
thermometers, thermocouples, ‘pyrometers, gas. thermometers
-temperature alarm, calibration. ‘
HI  Level gauges - different types - level alarm, calibration. - 3
IV  Flow meters - steam and water, geueral principles, ca]ibratidn. 3
Instrument workshop practice — multi meers, megger
V  Electronic circuit diagram study, drilling, soldvting, use of 6
resistance bridge and workshop potentiometer.
VI  Electronics — components, oscilloscope, power supply, signal 8
. generator applications, logics and timers. '
VI Telemetering and signal conditioning, transducers; thresholds, .- 12
transmitters and their-ealibration.

VIII Instrument air control systems 2
IX - Actuator maintenance. 4
X  Analytical instruments. 3
XI ™ Furnace safeguard ~ supervisory instntments, turbovisory 6

instruments. (Not applicable in case of Diesel engine based power
plants and gas turbine based-power plants.}
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XIL  Instrument fault finding - - | 2

XM Familiarisation of ‘data acqu1s1t10n system / d1str1buted digital 3
control.

XIV  Power supplies and alarm system _ : 6

XV Safety precautions : ) : -1

Total = 68 Hdurs

=2 % Weeks
XVI  On Job Training in above ‘ateas with hands on practicals o
()  Technicians engaged on coal and gas based Power Plants. 16 Weeks.
(i) . Techniciansengaged on Diesel engine based Power Plants. = 8 Weeks

Part XVII
SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN THE
OPERATION AND MAINTENAN CE OF THE HYDRO ELECTRIC POWER
PLANTS

Common course for Electrical, Mechamcal and Instrumentation

Item : " Particulars - Number
No. s ' .~ . of Hours
1 T - 3
General Introduction: _ N ‘ 5

(i) World Power Scenario )

(i) ~ Growth of Power Industry in India "

(ili) Generation Scenario in India

(iv)  Transmission-and Distribution Scenario.in India

(v) Role of Private Power Participants in India

(vi)  Organisation / Powet Sector set up

(vii) Inmtroduction to Indian Standard specifications for
Electrical wiring

i Concept of modem hydro station: . ' -3
' Types of stations, their-role in the | power’ systems base load, and
peaking load, run-off-the river, stérage type and pumped storage .
power plants, concept of unit, typlcal surface and underground
hydro power stations.

I . Choice of location of large hydro station: water availability land 3
- availability, selection of installed capacity, selection of type of
, “turbine, choice of size of generating units.

v Hydrauhc system, reservoir, storage capacity, operanon of . 3
reservoirs, dams and barrages, intake, surge tank, power
tunnels/channel, fore bay and penstocks, pressure shafL tail race
and tail race tunnel/channel, protectjon against watex: hammer
and negative pressure in penstocks and suction head. Dewatermg

: of water conductor systems. - '

v Plant lay out in hydro stations above 25MW capacny including 3
machine arrangement, equipment, switchyard and auxiliary
arrangements. ' ' -
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VI

VII

VIII -

IX

Constructional details and working prmc1ples of -valves -

butterfly, spherical, needle etc:
(1 Requirements and principle of operation

(ii)  Type and selection criteria of valves and their operatjon ‘

. and control.

Constructional  details and WOrking principles_ “of hydro,

mechanical equipments.

() Requirements and principle of operation.

(ii) Type and  selection criteria of hydro mechamcal
equipments and their operation and control.

Constructional details and working prmc1ples of turbines and
auxiliaries. -
(i)  Prnciple of operation, types and characteristiés of turbines
(i)  Choice, rating and specifications of turbines

(i) Components of turbines and their design -

(iv) Type of governors - hydraulic and electronic

(v)  Guide bearihg and shaft seal arrangements

Working prmCIp]es characteﬂstics and operation of auxiliary
systems. :
(1) Unit Auxﬂxarles
(i)  Oil pressure units
(i1}  HP lubrication system
(iif) Braking and jacking system
(iv) Central grease lubrication system
(v) Carbon dust collectlon system for shp rings, exciters
and brake pads.
(vi) Cooling water system.

~ .

-~

(2) Common Auxiliaries
(i) EOT cranes and hoists
_ (ii} Ventilation system
(ii1) Air conditioning system
(iv) Compressed air system
(v) Drinking water system
(vi) Sewerage system
(vi1) Elevator/lifts
(viii) Dewatering and drainage system .< '
-(ix) Communication systems :

X

1

T

-

Constructional details and workmg prmc1ples of ;.ltemators and

“excitation systems. - ’

(i)  Alternators, characteristics and rating, types of winding,
bearing arrangements, cooling arrangements '

(in Main and pilot exciters, voltage regulators, types-and characteristics,
amplifier and magnetic amplifier, static exc:ltatlon system, Automam_

) VoEta,ge Regylation {AVR)
(iii) M?ith?gs of groundm_g‘ e e
(i G’én%rator transformer cé’fln‘ééti_ons

Xl DC #hd KC power supply for auxiliaries, arrangement of unit
-auxiliary and station service boards, station lightirig and automatic
'ch'angeover Station batteries and charging methods Standby
and emergency power and lighting systems.

3747 GiM10—38
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Xl

XIII

XV

XV

XVII

XVIIT

Transformers:  Main transformers, station/unit transformers,
grounding transformers, type of connections, tap changer gear,
cooling arrangements, size selection of main transformers, parallel

operation and Regulation.

Out door switchyard, bus bar arrangements, single line diagram,
circuit  breakers, isolators, current transformers, potential
transformers, lightning arrestors, wave traps, coupling capacitor,

LMU and’ three element protection devices, grounding.

arrangements,

Indoor and out doer switch gear: Types: 'MCB, bulk Qil,
minimum oil, air blast, vacuum, SF; breakers, -constructional-
functlonal deta1ls and charactenstws '

SF; gas filled EHV sw1tchgear

(i) Working pnnc:lple and basis of mstrumentatxon and

" measurements: Detail of measuring instruments = for

“ pressure, flow, temperature, level, vibration, alignment
and current, voltage, power, reactive power, frequency,
energy, winding temperature, auto controllers, recorder,

Megger- its use for primary detection of faults, data

- acquisition -system, digital distributed controi, UPS, unit
co-ordinate master control. -
(i1) -Testmg of electrical and mechamcal testlng equipments

Control and protectlon sequentlal operation and 1nterlocks
(1) Unit protection and interlocks
(ii)  Turbine and auxiliaries and vibration monitoring

(i) Turbine governing, speed settmg, speed droop setting and

control circuits
(iv) Generator protection, under voitage, over - voltage,
differential, reverse power, under exc1tatlon ‘negative
phase sequence earth fault, etc. :
(v) Different types of protection relays

- (vi) Importance of sequential interlocks
. (vii) Transformer protection- differential, over load, over
- fluxing, restricted earth fault, high temperature ‘buchholz

protection
(viii) Types of motors and variable speed drive and eentrol
(ix) Various types of pumps and their starting ccmtrol
(x) Annunciation systems '
(xi) - On lme monitoring devices

Operatlon control and supervision _

(i)~ General machine start and stop ,,rocedure and sequence

(i) Handling of turbine and generator and auxiliaries under

- failure condition. such as, mechanical “and ‘electrical

auxiliary and governor failure, grid failure and other
failure conditions.

(iif) Alternator- synchronizing, loadmg, parallel Operatlon
active and reactive power sharing and frequency control/

e

-
]

5.

12

14

1S

12
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XIX

) Fire safety procedure
(ii)  Fire protection of generator
(iii) - Fire fighting and emulsifier type protection

General - safety precautrons treatment of electrlcal or acid/alkali

_ burns, permit to work, first aid, protective gear/ clothing, safety

in - movement and storage of materials, safety aspects of
switchyard.

Factory Act, Electricity Act, 2003, Central Electricity Authority -
- (Measures relating to Safety and Electric Suppiy) Regulations,

2010, and other statutory Regulations concernmg power stations

.- (broad outline).

XX1II

XXIII

KXV

Erection, testing and commissioning of turbine, generator,
control and instrumentation, switchyard and auxiliary systems,
maintenance procedures, PERT/CPM method, power Stathrl
records \r/r}amtenance planning;

Plant performance, generation cost machme avallablhty and
other commercial aspects

Personnel management, duties and responsibilities; labour laws
and labour welfare. ' "

Broad principles of material management, procurement
- procedure and inventory control.

© Total’

On job :trainrng:

{1) Control room desk operation:

(i) Pre-start checks

(i1) Protection interlocks

(iii) Startup procedure and routine checks

(iv) Stopping and - emergency operation of turbine,
generator and.their auxiliaries :

(v) Operation of generatmg unit in abnormal -
circumstances ' '

(vi) Simulator ualnlng/computer apphcatlon for plants

2. Fire ﬁghtmg and fire safety procedures durrng emergency.

10:

12

173 Hours

7 Weeks
(6 Weeks)

{1 week)

“ =6 Weeks
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SPECIALISED SYLLABUS FOR OPERATION AND MAINTENANCE
ENGINEERS AND SUPERVISORS ENGAGED ON THE MECHANICAL SIDE

OF HYDRO ELECTRIC POWER PLANTS .

' Ttem

No.

_ Particulars

~ Number
of Hours

1

z

3

B

II

I

Ty

Predictive, preventive and emergent maintenance, types of

- failure and detection:

(i) - Periodical maintenance and mspectlon of turbme and
~ auxiliaries
(ii) Maintenance of pumps, valves and pipe work

. (iii) Lubrication principles and their characteristics

“(iv) Purification of lubricating oil and selection
_(v) Mechanical alignment
(vi) Static and dynamic balancing of machines
(vil) Maintenance planning '
(viii) Modern techniques and their applications in
maintenance of turbine and associated auxiliaries. '
(ix) ~Cavitation and erosion of under water components due
. to higher abrasive silt laden water. :

1. Pre-commissioning and commissioning tests of hydro
mechanical gates and inlet valves - dry and wet
2. Predictive, preventive and emergent maintenance of :
(i) Inlet valves
(il) Hydro mechanical gates
(iif) EOT cranes

Predictive, preventive and emergent maintenance of:
() Ventilation and air conditioning system -
(i1) Central grease lubricating unit
(i)  Air compressors
(iv)  Lifts

(v) DG sets
(vi)  Fire fighting equipments

Maintenance practices - rigging and slinging, bearing, scraping

and matching, radiography and stress relieving methods, anti-
friction bearings. and their installation and lubrication, non
destructive testing and prmmples, procedure and application.
Welding techniques and equipment.

Workshop: Types and use of hydraulic, pneumatic and hand
tools and tackles. Fabrication of spares. Repairs and
maintenance of mechamcal equipments such as vehicles,
dozers cranes.

Composmon properties and behavior of Engineering materlals
used in power stat1ons

12

12

10

10
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vl

Residual life assessment and life extension methods

VIII Mechanical safety rules and bractice

X

Spares inventory, productivity, cost control.

Total . -

On Job Training:

To be associated with field mamtenance of ;-

(i)  Turbine and auxiliaries like governor, shaft seal, inlet
valve, ¢tc. _ : : _

(if) Common auxiliaries such as cooling water system,
compressed air,-ventilation and air conditioning, fire

| fighting, EOT cranes efc. '
(iii) Welding and non destructive testing
(iv)  Work shop procedures

Part XIX

6

4

) ,

3 weeks

"SPECIALISED SYLLABUS FOR OPERATION AND MAINTENANCE

- ENGINEERS AND SUPERVISORS

OF THE HYDRO ELECTRIC POWER PLANT

ENGAGED ON THE ELECTRICAL SIDE -

: 74 Hours -
=2 % Weeks

Item

No.

Particulars

- Number

of Hours

1 .

2

3

L

1.

1.

v

Predictive, preventive and emergent maintenance and inspection
of generators, excitation system, generator bearing. Principles
of electronic controls and transistorized circuits. Generator
protection- earth fault in rotor and stator, negative phase
sequence, loss of excitation, differential protection, back up
protection, reverse power protection, under/over voltage
protection, over load protection, dry out of generators.
Constructional details of the different types of relays and other
sensing equipments, method of setting and their testing. Wiring
details of control parels. Insulating materials and their use. ‘

Predictive, preventive and emergent maintenance of motors.

" Transformer; preventive maintenance of transformers,. dielectric

strength of oil, insulation, resistance, tap changers, filtration of
oil. Tan-Delta resistivity of oil, dissolved gas analysis and other
testing of oil

‘Transformer: Protection- Buchholz relay protection, over current

protection, differential protection and earth fault protection,
types of relays used, -their constructlon testing and settmg
Commissioning tests. -

Circuit breakers’ maintenance, isolators, disconnectors, bus bar

arrangements, charging, synchronizing with the grid,
disconnecting for repairs, maintenance of switchgear contactors.

15
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VI

Maintenance of equipments in the outduor and indoor

. switchyard. Operation and maintenance of current transformers,

potential transformers and lighting arrestors. Bus differential
protection, etc. LV, HV and EHV cables and their _}omtmgD and

© testing.

VII

VIII

X

Maintenance of SF, gas filled insulated switch gear.

Station aux1hary supply, station battery-care and maintenance,
trickle charging and extended charging, operation and
maintenance of rectifiers and battery chargers, UPS, emergency
power supply, station groundmg arrangements

Line protection and fauit analysrs.

- PLCC equipments, telemetering, and other latest communication

~ . systems like fiber optics, microwave, etc.

XI
XII

X1

X1v

XV

XVI

XVl

KXVIII

Computerized on-line monitoring of power plant{DRs, Event
Logger and SCADA) :

Interlocking sequential control circuits, detarls of components

used.

~ Calibration and testing of various types of instruments,

indicating/ measuring instruments, recorders and analyzers,
including transducers and RTUs (Remote Transmitting Units)

Statutory Electricity Acts and Rules, permit procedure and site

: safety rules.

Economic load dispatch, pewer system control and operation ,
MVAR-control, voltage Regulation and- frequency control
islanding schemes, function of' RLDC/SLDC |

Station emergency lighting arrangements,

R&M and residual life assessments and life extensron of

equ1pments
Total

On Job Tra__ining:

. To be associated with field electrical maintenance of:

(i) - Generator and auxiliaries

(i) Common auxiliary systems

- (1if) Transformer

(iv) LT/HT switch gear in power plant and mdoor and out door

switch yard
(v) Control room operation.

10

10

10-

2
4

120 Hours

= 4. Weeks

4 weeks
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Part XX

~ SPECIALISED SYLLABUS FOR OPERATION AND MAINTENANCE
"ENGINEERS AND SUPERVISORS ENGAGED ON THE .
INSTRUMENTATION _SIDE OF THE HYDRO ELECTRIC POWER PLANTS

“Ttem - -Particulars ' Number

" No. _ ' ' of Hours
I - Working principles, calibration, control methods and maintenance 5
© " aspects of temperature measurement devices. '
(i) . Resistance thermometers; thermocouples

(ii)  Recorders, indicators
(i) Transmitters
(iv)  Transducers and RTUs.

I1. Working principles, calibration, control methods and maintenance 4
aspects of pressure measurement devices '
(i) Diaphragm gauge, Bourdon gauge
(i) -Recorders, indicaters
- (iff) ~ Transmitters

L Working principles, calibration, control methods and maintenance 4
- aspects of flow measuremeiit devices:
(i) Positive, saml-posuwe, rate and differential pressure ﬂow
meters.
(ii) Recorders and muicators
(ili) ‘Transmitters. :

V. " Working principles, calibration, control methods and mamtenance - 4.
- *  aspects 0f level measurement devices :
(i) ~Pressure gauge ‘bellows/diaphragm, float, buoyancy, gas
purge, differential pressuré and capamtanee type level
* measurement systems
(ii) 'Recorders and 1nd1cators
(ii)) Transmitters

V. Telemetering and signal conditioning ~ pnetitnatic systems, electrical 4
systems, electron’i’c systems.and maintenance apects.
- VI Basic electronics — Component famillanzatlon and various typesof 8
clrcu1ts, rmcroprocessors

viI Turbovisory instruments- their basic principles, application and 12
calibration : alignment and vibration, its interpretation and '
measurements, different types of pick-ups, their location, etc., use
of vibration insttuments and analysis, different pickups, their
location, etc., axial shift position measurements, valve position and
servo motor position indicators, diffetential metal temperature
measurements. o ' '
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VIII Actuators: 6
g Operating pnncrples of pneumatic, hydraulic and electrlcal actuators
and their control mechanisms, maintenance, mspectlon and’ testmg _
aspects.

IX Instrument air system: o o 4
Air Supplier, piping and piping layout.

- X " Data acquisition systems, Microprocessor based control system for 11
generating units including governors and excitation systems. Digital
distributed control (DDC), UPS, control room layout ) :

: ) ' Total 62 Hours

o =2 Weeks

XI. On Job tralmng ,
(1} Control system - basic pnn01ples, constructron features 2 weeks
calibration, preventive maintenance and troubie shooting. Analog
control systems, level, flow, presSure and temperature control -
‘systems, component/cards used in control systems static and
dynamic tlmmg, control valves and dampers

(2) Data AchIISI_tIOTI S_ystem (DAS) or.drstnbuted' digital control 2 weeks
system — basic principles, construction features, calibration, :
preventlve maintenance and trouble . shootmg of digital and analog

inputs to DAS and their condltlomng, /O and interface, functioning

of alarms, momtormg formats and logs sequence of events

Part XX1

_ SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND
- . MAINTENANCE OF THE HYDRO ELECTRIC POWER PLANTS

&

b Common course for Electrical, Mechanical and Instrumentation

" Item ‘ ' : ' : - Number
No. : _ Particulars L of Hours
1 K 2 | ’ 3
I - Fundamental 'ufits, conversion of and measuring electrical- 2

quantities. T

II How electricity is generated transmrtted and d1stnbuted 1 e. 2
- generator to Consumor service board. :

I Principle and working of alternating current and. direct cunent 2
generators, motors, their speed charactenstlcs controls.

it

v Prmcrple and 1ta'.vorkmg of transformers:. and their parallel 2
operation e ot st THAe Tabae 009 goiisou,
) L‘,..t{s.:m. o watoinotbrl moitizog Tolonn oviee
v Power plant familiarization ‘ B+ L A TR s 6
VI Turbine and auxiliaries: - o g -

(i) Fundamental principle of turbines and inlet.valves
(i) Theory and operation of turbines and inlet valves
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VI

IX.

- XII
XII
XIV

XV

CXVI

(iii) Goveming and protection of turbine ‘

(iv) Operating procedures (start-up, running and shutdown)

'(v)  Various types of faults in generators, turbines and
auxiliaries -analysis thereof.

Generator and auxiliaries: - ' 8

. (1) Fundamental principle and workmg of generators
- (i) Excitation system

(iii) Automatic voltage regulator
(iv) HV, EHV, LT and control cables

" (v)  Generator transformer connection

(vi) . Protestion of generators :
(vii) Operatmg procedures (start up, runmng and shut down)

;

Engineering drawing and practice =~ 7 . 6
Handling of turbines under emergeney conditions- 7 4
' Power statmn mechamcal aux1hary system- general aspects and 8

" basic flow diagrams; efc.

(i) EOT cranes

(i) Hydro mechanical gates

(iti) OPU

(iv) Central grease lubncatmg unit
) HP lubrication system- A

(vi). Carbon dust collection system A
(vii) Cooling water systems, bearing cooling, generator cooling
- and transformer cooling

(viii) Braking and jacking system

(ix) Drainage and dewatering system .
(x) - Drinking water, air conditioning and ventllanon system
(xi) Air services, air compressors

(xi1) Lifts

Mechanical appreciation — correct use of machines, tools and 6
- tackles, gauges, fits and clearances, tolerances, brazing,

soldering and welding, bearings, gears and threads, fasteners.

" Electrical appreciation- correct and Appropriate use of electrical 6
- tools like Megger, tong testers, multi-meters, insulation testing
~ equipment, - earthing and its importance.

Bearings- types, installation and removal procedures and 2

 maintenance, clearance and tolerances, oil * seals: types,
- applications with clearances.

Lubrication and cooling principies. _ : 2
Station inStrumentation and controls. ' ' 4
Power station electrical auxiliary system - general aspects and 8

basic flow d1agrams etc.
(i)  Station lighting, power supply and dlstrlbutlon boards
(ii) Station batteries and battery charging system

3747 GI10—39




THE GAZETTE OF INDIA : EXTRAORDINARY

- [Parr IIL—SEc. 4]

XVII

XVIIL

SPECIALISED SYLLABUS FOR TEC

(iif)  Unit and station transformets .
(iv) DG sets and their maintenance - :

Electric shocks, first aid, acid burn, alkali wounds, Chlorine gas

poisoning and their treatment.

Fire fighting installations in hydro power station

‘Personnel safety equipment, cleanliness, caution and care in

power station working.  Importance of earthing.

Dutie's and responsibilities of operators and '.plant— attendants,
carrying out instructions, reporting to. supervisors, recording
r?adlng, visual - occurrence, expected behavior, ~discipline;
sincerity, cleanliness and love for machines ' ‘

' Total

86 Hours

© =3 Weeks

On job Training in above areas with hands on practicals

Part XXII -

HNICIANS TO BE ENGAGED ON THE

_4weeks L

MECHANICAL SIDE OF THE HYDRO ELECTRIC POWER PLANTS
- Item Particulars. N'umbgr :
~ No. o of Hourst
1 2 3
I Opetation and gencral aspedts of annual maintenance of turbine 6
and auxiliaries ' : ‘
(i) Turbine
(i) Inlet valve
(iti) Governing systern
©(iv) Shaftseal - :
I Operation and general maintenance  of common mechanical 6
auxiliaries: . _ :
(i)~ Pumps and’ associated ~pipe work such as cooling water *

- (i)

(iif

system, fire fighting system, drainage system, dewatering
system '

*Air conditioning and ventilation system

) Air compressors o

(iv) - EOT cranes

(v)

‘Hydro mechanical gates

(vi) Turbine and generator bearing

(vi
(vi

1) Lifts _ _
if) Fire fighting ' system for power house complex and
“specifically for equipments like transformers and generators
with kriowledge of different fire fighting systems. :
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T Types of valves- safety valve, suction valve, delivery valve, non- 4
return valve, bypass valve, drain valve, air telease valve, control
valve, float operated valve, solenoid operated and pneumatlcally _
operated valves and thelr applications.

IV Interpretation of instrament reading and- a_bcurate lqggiﬁg o 2
v Workshop practice, making of spare parts, welding and 2as cﬁt'ting,. 4
pipe fitting methods, introduction to various tools, tackles and
practice.
VI Shaft aligm.nent methods. __ _ - _ 4
VII  Rubber componenté, their vses and handling. -2
VII - Maintenance of measﬁring- instruments such as dial gatiges, -4

micrometers, vernier . calipers etc.

IX | Couplings-different types, rigid and flexible coupling. . - _ 2

X " Vibration-general kno{nrlcdge of the causes, effects, remedies, 4
measurement and balancing, - :

X1 Standard storage practices for spares-and materials. 2
X1k Mechanical safety. - _ ' 2

Total = 42 Hours
=1%-Weeks

XTI On Job Training in above areas with hands on practical. 4 weeks
' Part XXJ11 T '
o SPECIALISED SYLLABUS FOR TECHNICIANS TO BE ENGAGED ON THE.
. ELECTRICAL SIDE OF THE. HYDRO ELECTRIC POWER PLANTS
7 Itemn . -Particulars : - Number
No. : , ~of Hours
1 3 _ . 2 - , : 3
I Operation and general aspects of annual maintenance of 8

_generators and auxiliaries
(iY  Generator and its dry out
(i), Excitation system
(iif) AVR

II  Operation and general maintenance of common electrical 8

auxiliaries
(i) - Station supply

(ii) Batteries and chargers, DC distribution boards and

emergency lighting system ‘

(iii) Motor winding and repairs _
(iv) Understanding of electrical panel wiring
(v) PLCC system -
(vi)- EOT crane
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R

XV
XV1
XVII

XVIHI

XIX

Operation and maintenance of transformers including oil

filtration

Out door switch yard equipment such as isolators, circuit
breakers and contactors, earthing switches, CT, CVT, LA

Indoor switch gear systern
“Alarm systems - v1sua1 and audible

Earthing and neutral groundmg necessity of methods for. safety
while handling electrical equipments. Readmg electrical circuit

_ diagrams

Maintenance of internal telephones and public address system
Meggering and testing of _electric_al_ equipment, wiring and cables
Maintenance of electrical switchgears

Fuses-rewirable types, cartridges type, high rupturing capacity
fuse, constructional features of fuse and fuse sockets, knife type

high rupturing capacity fuses, use of pullers for insertion and . -

removal, colour code for fuse ratings.

Motor starters and their apphcanons- dlrect-on-hne star delta,
rotor re51stance contactors and relays :
Voltmeters ammeters, watl meters, energy meters, meggers,

" multimeters, tong testers and general 1nformat10n about thelr use

Laying and jomtlng of cables of voltage upto 250 V and

‘exceeding 250 V but not exceeding 650 V.

Panel wiring methods, connections, earthing, and principles of
operation of small distribution transformers.

Protection relays, current and poten'nal transformers purposes

" connections and use.

Elementary knowledge of electrical Engmeenng materials and-
their properties.

Basi'c knowledge of computers and on line monitofing system

Familiarization with superv1sory control and data acqu1s1t10n

system. -

Total

On job Training in above areas with hands on practicals.

80 Hours
= 3 Weeks

4 weeks
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Part XXIV

SPECIALISED SYLLABUS FOR TECHNICIANS TO BE ENGAGED ON THE
INSTRUMENTATION SIDE OF THE HYDRO ELECTRIC POWER PLANTS

: Item ' ' Particulars T Number
- No. ' _ -~ ofHours
1 . ) 2 o 3
I.  Familiarization wrth Supervisory control and data acquisition 4
system . :
II.  Power supplies and alarm system - 4
III.  Power station_instrumerrts, their maintenance and testirrg -4
(i) Event sequence recorder
. B (i) Disturbance fault recorders

(iii) Sequence controllers
(lv) Drgltal relays

IV Water flow meters and their apphcatron and mamtenance 2
i _ V  Pressure gauge: Bourdon type gauge, barometer prmcrples of 3
' operation, absolute pressure, vacuum pressure, maintenance of

pressure gauges.

VI  Level "gauges Different types of level gauges and their = 3

application in power house and calibration

VII Temperature indicators: = mercury thermometers, resistance 3
thermometers, thermocouples, their use in power house and
calibration

VIII - Instrument workshop practice: electronic circuit dragram study, 6

multi-meters, Megger, dr1]11ng, soldering, use of Tesistance
bridge and workshop potentiometer

IX  Electronic components, osc1lloscope power supply, signal 8
generator applications, logics and timers

X l‘ Telemetering and signal-eonditioning, transducers, thresholds, 8
transmitters and their calibration

XI  Instrument fault finding - o - 2
C XII- Safery precautions . ' ' p 1

Total ‘48 Hours
=1 Y Weeks

XIII  On job Training in above areas with Hahds on practicals. 4 Weeks
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Part XXV

: SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN
OPERATION AND MAINTENANCE OF SUB-STATIONS ASSOCIATED

WITH THE GENERATING STATIONS

Common course for Electrical, Mechanical and Instrumentation :

Paj‘ﬁculars

Item Number
-No. - of Hours
1 2 ' 3
I General Introduction: - 3
(i)  World Power Scenario-
(i) Growth of Power Industry in India
(iii) Generation Scenario in India .-
(iv) - Transmission and Distribution Scenario in India
(v) Role of Private Power Part101pants in Indla
(vi) Organisation/Power Sector set up
(vii) Introduction to Indian Standard spemﬁcat]ons for
~ Electrical wiring
(viii) Energy conservation
- - ~ :
I Layout and location of 66 kV and higher voltage sub-stations. 4
Il Main equipments used together with their specifications - 6
including gas insulated switching systems
v Concept of High Voltage DC Transmission 3
A% Construction of high voltage lines, types of towers, types of -3
msulators and their electrical and mechamcal characteristics.
Vi High tension feeders, their load carrying capacities. 3
VII (i) Alternating and direct currénts, relation between voltage, 29
current, power, reactive power and common units in‘use. '
Power factor, Ohm’s Law, resistance, reactance,
impedance, percentage impedance. Three phase vectors,
‘ phase - displacement between current and voltage
(i) Basic principles of .transformation, ~magnetisation,
hysteresis, reluctance, retentivity, electromagnets. Flux
density, ampereturns equation- for transformation,
- " reactors, etc.
(iii) Two winding, three wmdmg and auto transformers.
: Grounding transformers, salient features of shell type
and core type transformers, hot rolled and cold rolled
steel cores, stampings and their assembly. Dxfferent
vector groups and terminal connection
(iv) Transformer fixiures, e.g., Buchholz relay, on-load and

off-load tap changer, breathers, conservators, bushings
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VIl

X

XTI

of different types, thermometers, indicators, alarms .

(v)  Cooling of transformer and oii, different methods- . of
cooling, importance of oil filtering and ‘drying-out of
transformers, - di—eleciric _strength of oil, different
varicties of filiers . and thelr comparlson types of
radiators

(vi) Transformer tests — failure and causes, maintenance and’
repairs

(vii) Parallel operation, Regulation, voltage control, tap
change, commissioning tests R

Breakers: | o

(i)  Functions of breakers, their action.

(i) Different types of outdoor and indoor breakers, e.g: bulk

' oil, tninimum oil and air blast, SFs-~ pnnmples and their
applications

(ili) Operating mechanism, manual, spring, hydraulic
pneuinatic, motor

(iv) Breaker maintenance, failures and their causes,
Commissioning procedure '

Bus bars:

(i) Indoor bus bars, their capacity, forces on them during

- short circuit, bus bar mountings and their clearances

(i1)  Strung znd tubnlar fpe bus bars, their current ratings,
suppoits, jumpers; clearances.

(iii) Busbar fittings and connectors

(iv). Cables of voltage exceeding 650V, .t J/pes their

maintenance and testing

Current aad potential transfotmers:

- Types of current and potential transformers their

()
working principles, ratings, accuracies.

(i) Functions of current and potential transformers.

(iii) Failure of current and potential trasformers, their
causes. '

Isolators:

(:) Tilting and rotatmg isolators, with and withont arcing

' horns, horizontal center break type, tandem isolators,
earthing _blades, current rating, breaking a circuit by
-1solator, interlocking with circuit. breaker

(i1) Mamtenance of lsolators

nghtmng protection:

(i}  Simple description of hghtnmg Dhenomena surges and
their protection

(i) Construction of lightning arrestors and the prmmples of
their working

(i) Different types of lightning arrestors and ratings

(iv) Earthing and location of lightning arrestors.
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X1

X1V

XV

XVl

XVII

- XVII

XIX

(v) Codes and Practices for lightning protection

- Capacitors - ' ' S 3

Control Room: ' - _ 10
(i) Necessity and function of a control board, types of
- boards, instruments of the board.

(it} Functions of the various relays and indicators, mimic
diagram indicators, annunciator and alarm,
characteristics of relay testing and setting of relays

(iii) Remote control of breakers, isolators, tap changers,

~ indicators on the control board.

(iv) Control and power cables

(v) Metering, concept of tariff, event loggers, disturbance
recorders C

Auxrhary supply: o : 5
(i)  Current and ampere-hour ratings of battenes battery :
charging equipment, checking of specific gravity of
electrolyte, maintenance of batteries

"(ii) Importance of direct current supply and its funct1ons
- (iil) Auxiliary direct current supply

(iv) AC drstrlbutron board

Clearances and Comphance of CEA (Measures relating to 5-
Safety and Electricity Supply) Regulations 2010
(i) Minimum clearance between phases and phase to ground
. for different voltages
(i) 'CEA(Measures relating to Safety and Electri¢ Supply)
Regulations, 2010 pertaining to sib-stations.

-Earthmg _ ' , 3

(i) Safety earthing and system earthm the method of
earthing e.g., solid earthing, resistanee earthing, peterson
coil earthing, earthing of lightning- arrestor, importance
and advantages of each type

(ii) Different types of earth clectrodes, earthing mats

-~ recommended values of earth resistance, measurement of
earth resistance

Maintenance: Maintenance_of log sheet and other reeords. The 3
importance of maintenance of good records.

Safety: . | 10
(i) - Safety procedures and procedures for giving line clear
and taking it back. Maintenance of records of line-clear.

(i) - First-aid, artificial respiration and shock treatment.

(i) Interlocking and sequential operatron of different © 8
equ1prnents
(i) Protections :- Transformers lmes reactors bus bar.
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xXX1
XX11 -
XXI1T

XX1v

Synchronising, charging and d1scharg1ng of lmes of’ voltage 3 |
exceeding 650 V but not exceedmg 33 kV. Live line testing.

Calibration and testing of various types of eqmpment, 4

indicating and measuring equipments, recorders, analysers.

7 etc.

XXV

XXX1

XXXII

XXXIN

XXXV

Handling emergency conditibns. . | ‘ | 3
' Diagllo'siyl.'g trbubles in the plant from instrumeﬁts and | 3
annunciation. :
Thennography monitoring. | | - ' 4
Stﬁdy of carrier systein, PLCC - 2 |
Auxiliary equipménts such as compressors, station Iighting,' 2
Flre-ﬁghtmg equlpment — their- operatxons, mamtenance and 3

refilling, emulsifier, fire wall protectlons .

Personnel management, duties and responsibilities, labour . 4
welfare and labour laws- S

Power and telecommunication co-ordination committee : 2

(PTCC) guidelines.

Broad - principles of material management and inventory 3
control '

Simulator Training . o - 30

“Total 190 Hours

=6 Weeks
On Job Training related td above areas ‘ - 4 Wéeks, .
Industrial visits and evaluation o T 2 Weeks o .

3747 GI10—40
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Part XXVI

" SYLLABUS FOR TECHNICIANS TO ASSIST ENGINEERS AND
SUPERVISORS IN OPERATION AND MAINTENANCE OF SUB-STATIONS
ASSOCIATED WITH THE GENERATING STATIONS o

Commeon course for Electrical, Mechanical and Instrumentation

Item : ' Particulars Number
" No. - : , of Hours
1 : 2 : ' ] 3
I General Introduction: - ‘ : 6

(i)  Functions of State Electricity Board/Utility

(ii) Introduction to Electricity Act 2003, ‘CEA (Measures
relating to Safety and Electric Supply) Regulations, 2010.

- (iii) Substatlon
' (a) Sub-stations, Selection of site, clearances and control
room .

(b) - Sub-stations - 33 kV to 765 kV-
(c) Selection of voltage level for Sub-station and layouts - -

II ~  Equipments: R o 12
- (1) Control/Relay panels and meters
(il)) Switch gear, Breakers
(iii) Isolators
(iv) Cables- types, construction and jointing "
(v) Power Capacitors '
(vi) Lightning arrestors
(vii) CT, PT and carrier communication.

Il ° Transformers (Power and Distribution): - 12

(i)  Types of transformers and parallel operations
(i) Cooling and drying out of transformers
(iif) Testing of transformers -
(iv) Maintenance of transformers
- (v) Protection of transformers
(vi) -Failures of transformers

Circuit Breakers, Isolators and Relays: : ‘
v (i)  Principle and construction ' _ ' 12

(i1) ~ Types of circuit breakers

(i) Maintenance of circuit breakers

(iv) Relays - various types and functlons

(v) . Maintenance of isolators.

-,Storage Battenes

Y Need, Functions, Commissioning aud Maintenance )

~ Cable Jointing: ,
VI Cables-types, selection, cable trenches cable routmg and laying, -3
cable clamping, jointing and tennmatlon of HT, power and
control cables and junction box, etc
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VII

VIII

IX

X1

Earthing:
Sub-station earthing, equipment earthing and. Consumer earthing 3
and procedure for improving quality of earth resistance '

Safety and fire fighting g
(1) Safety ' 6
(i) Basic principle of safety, 1mportance of safety rules and
their observation
(ii)  List of Safety equipment, therr use and maintenance thereof-
(111} Permit procedure
(ivy Self permit, Permit on phone and Procedures to be obser\red
(v) Electric shock and safety.
(vi) -Causesof Accident, Precautions to be taken to avoid
~ accidents while workmg
(2) Fire ﬁghtlng ' C
(i)  Principle and causes of fire, class of fire i.e., A, B, C.
Precautions to be taken to avoid fire :
(ii) Fire fighting equipments, their type- and use, t} teir -
periodical maintenance

Duties of staff: :
Duties of staff assisting supervisory and operatmg staff and 6
maintenance of records ‘

Human Resource Development: ,
(i)  Personal development and motivation ' 9
(ii)y Communication skill and-its importance '

(1ii) Aftitudinal training

. Total
' 75 Hours
=2 % Weeks

On job training, industrial visits and evaluation: : _ 3 Weeks
(1) Study Visits - after introduction: ' '

(i) 1% visit :11 kV and 33 kV sub-station

(i) 2™ visit : 66 kV and 132 kV sub-station

(iii} 3" visit: 220 kV and 400 KV sub-station

2. Study and practwals

(i) Measurement of current, voltage, power encrgy, frequc ncy
and power factor

(it  Testing and connection of over current and earth fault relays

(iii) Study of Buchholz relays

(iv) Measurement of earth resistivity

(v) Meggering of installation and equipments,

“(vi) Study and maintenance of breathers

(vii) Study of “on load tap changer” for transformer
(viii) Study of line construction materials and hardware
(ix) Demonstration of conductor jointing

(x) Demonstration of cable jointing.




g

316

THE GAZETTE OF INDIA : EXTRAORDINARY

[ParT TII—Sec. 4]

@

Name of thé Trainee

(xi) Study of various type of power fuses control fuses, kitkat

and horn gaps.

(xu) Use of safety equipments and practlcals followed for ‘permit

on works

(xiii) First aid and fire fighting drills
(xiv) Energy conservation

Part XXV

ASSESSMENT FORMS (TRAINING PERFORMANCE)

ASSESSMENT FORM FOR ENGINEERS AND SUPERVISORS

P N L TR P T S I,

Period : From ........ocivviiiinninnnn. [ (o I {extended period)
49T s PP SO
SECHOM _v o e e
DEParttiienil .. ....vieieciii et Tan e e i e as
ltem Pa-rticulars ‘Marks Marks Remarks
No. : aliotted  given
1 2 3 4 - 5
-1 Punctuality and attendance +(5)
(i)  Is hereluctant to continue on overtime -(I)
- (i) Is he in the habit of taking Teaves at the .
-1
. eleventh hour
(iii) Does he insist on compensatory off
- (1)
11 Intelligence and grasp:
(i)  Does he have full knowledge of the plant:  +(i0)
*  and equipment on which he is working and
follows the instructions given to him and
: can.execute them properly’
(iiy s he industrious, hard workmg and
_painstaking , . !
(i) Has he shown any special skill of operation = +(5)
-in saving plant and equipment in trouble or
emergenc :
geney +H10)
it} Temperament and behav10ur '
(iy  Behaviour w1th superiors/colleagues and +(5)
: subordinates
(i)  Capacity totake qulck and correct dec1s1ons
(i) Capacity to  handle  independent  +(5)
responsibility
-+H(10)
IV Any special qualifications- capacity to execute a - +(10) |

particular  or

difficult job  economically,

intelligently, resourcefully or with special skill

b s e

M s e o et -
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'V Judgment of:the candidate by téking viva-voce  +{(40)
test or by asking questions verbally :

Tetal marks +100

" The marks may.be given as below:— '.
Excellent |
Very goed

~ Good '
A_veragz_e

Below average

Special Remarks.if any:-

Station Superintendent -~

91-100%
71-90%
61-70%
51-60%

Below 51%

Section-in-charge

{Power Plant)
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(I1) ASSESSMENT FORM FOR EN GINEERS/SUPERVISORS_ :
(For use of the Training Department)
(1) Name of the Trainee

R R R L R e AL R T

.......................................................................................................
.......................................................................................................

.........................................................................................................

...................................................................................

R R

(7) Marks secured in penod1cal tests (out of 100):

Test | . No:- | Date [ Written | Viva On job | Project

(8) Percentage of marks securéd in all the tests:

(9) General Remarks and Recommendations:

Director of the Institute
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(ITT) ASSESSMENT FORM FOR TECHNICIANS TO ASSIST ENGINEERS

~plant)

_ AND SUPERVISORS
Name of the Trainee ..o
. Period : From ..........ccccvneninnen, 1 OO (extended penod)
'Working 11 (O
. SECHON .o.vviniiireiencereeeeas e iaann s e JOTPUOTR
Depaftment e e e ettt et e eae e e
Item Particulars - Marks ~ Marks Remarks
No. allotted given
1 2 3 4 5
' 1 Punctuality and attendance: - '
i) Does he attend the duty punctually +(5)
. and avoids' abseutlng without prior :
' intimation. )
(i) Is he reluctant  to contmue on (1)
overtime '
(iii} Is he in the habit of takmg leaves at i
o the eleventh hour (1)
* (iv) Is he even prepared to take leave -(4)
' without wages .
(v) Whether he availed” medical Ieave (1)
ﬂeu i
II Intelligence and grasp:
(i)  Does he have full krowledge of the +H(10)
plant and equipment on which he is '
_ working and follows the instructions
given to him and can execute them
" propetly
(i) Is be industrious, hard workmg and
painstaking ; +(5)
' (tii) - (a) Mas he shown any special skill
of operatlon in saving plant <nd 10
equipment in trouble or emergency . (10)
OR
(b) Has he shown any special skill or
- innovation in any mainrtenance job.
I Temperament and behaviour:
o (i) ~ Behaviour with superiors/colleagues +(5)
] . © (it) Capacity to take quick and correct
’ A : : +(3)
' - - decisions by himself or to point out
- - the discrepancies to ° superiors
= promptly whilé attending plant and
equipment.
(iii) Capacity to take independent charge
~as plant attendants (Name of the +10)
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IV Any special quaIiﬁcationsé ' - H(10) _ o,

(i) Is he suitable for any other plant
- other than the one mentioned above
at TII(iii)

(i) Can he record the readings correctly

(iii} Is he suitable for any particular

. skilled maintenance job as an
artisan. .

(iv) Has he specialised in any particular

trade such as winder, high pressure

- welding, etc.

V  Judgment of the candidate by taking viva- +(40)
voce test or by asking questions verbally
about power plant and equipment

gl"gtal marks +100

The rriarlx_:S'may be given as below:-

Excellent I | 91- 100%
Very good | ) I i 71-90%
Good - | | ~61T0%
Average - | a S ' 51_—69%,
Below aﬂ'(e-rage 7 o ' .- | Below 51%

SectionQin-charge

' _(Power}Pl‘ant)

Special Remarks if any:-

Station Superintendent
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(IV) ASSESSMENT FORM FOR TECHNICIANS TO ASSIST ENGINEERS
"~ AND SUPERVISORS

(For use of the Traiﬁing-Dépaftment) '

. (1) Name of the Trainee
(2) Date of birth/age
; (3) Training period : From ..............coevnenen. 1+ JOUNN (Months)
: (4) Highest technical qualification
5 ,
(5) Specialisation, if any
(6) Practical experience
(7) Marks secured in periodical tests (out of 100): = -
Test 7 : No. |Date Written 7 Viva | On joB
L]
(8) Percentage of marks secured in all the tests:
t R U NP O PP
. { 9—) Gene_ral remarks and recommendations: -

Director of the Institute

3747 GIIMo—41
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. system.
[See sub regulatlon (3) of regulation (7)]

Part I

(l)‘-;‘:]_!)_u_r_atipn and content of training shall be as speciﬁed below:

. (1) Engineers and. supervisors = The time allocation and vatious components of
- the tralmng course for engineers and supervisors who would be engaged on

operat:on and maintenance of transmlssmn system shall be as given in Part II of
3 th:s Schedule :

- '(ii)'Technicians —~-The time allocation and various- components of the training'.
. course - for- technicians :who. would. assist - the engineets and supemsors in

.:operation and - miintenance. of transmission system shall be as: gwen in Part I

of this Schedu!a '

_ (m)'Engmeem, Supervisors and Technicians — The time alldcation and various
-components of the training course for engineers, supervisors and Technicians in
.operatlon and maintenarice of sub-transmission and distribution system shall be
N as glven in Part IV, V and VI-of this Scedule.

(1v) .Reﬁ'esher course - -The.;.duration- and_contents of the refresher courses shall

N _begieterminéd jointly by the owner: of the said system and training institute.

{v} Visits to factories- As: part: -of practical training the trainees may be taken to
factories manufacturing-: equlpments used ~in transmission -and distribution
installations.

(vi) Performance of the- tramee(s) — The training ‘institutes shall group the
syllabus in modules: for. organising the training. The pass percentage in each
module for: theory and- for project -work :shall be :50% whereas for on job
training and for viva voce it shall be-75%. “The sponsor(s) of the trainees may
consider the institution of incentives and awards for excellent performance

~during the training and also for suitable actlon for sub-standard performance.

(2). Creation of the. Il‘lSt]tl.lte

(1) The ex1stmg training institutes established for training of personnel engaged
in operation and maintenance of generating stations and substations assoc:ated
with generating. stations can create -additional facilities for training "in
transmission and distribution systems.

(ii) Guidelines for such institutes specified under Schedule-I (Item 2) under the
heading “Facilities for Creation of training institute” shall also be applicable for
insfitutes which would impart training in transmission and distribution systems.

(3). Assessment forms for engineers and supervisors and for Technicians to assist the

- engineers and supervisors are given at Part XXVII of Schedule I -

_ o ) Schedute-f1 -
- Safety. measures for operatlon and maintenance of transmission and distribution -
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Part IT-

SYLLABUS FOR‘ENGINEERS AND SUPERVISORS FOR OPERATION AND -

MAINTENANCE OF TRANSMISSION’SYSTEM'--

Item Particulars . : Numbér .
No.: : - of Hours
1- 2 3

L . General Introduetion; -~ - : : _ . 6
(i) . World Power Scenatio '
(ify Growth of Power Indiistry in India”
(i) Generation Scenario inrIndia - :
(iv) Transmissien andDistribution Scenario in India-~
(v) Role of Private Power Participants in India
(vi) Organisation/Power Sectorsetup
- (vii) Introduction to Indian-Standard specifications for -
Electrical wiring -~
(viii) Energy -Conversati‘on ¢
11 Power Generatlon : : - 18
(i) Typesofgeneration: conventlcmal and non-conventlonal
~ Thermal Power Plant: components/ equipments and their
brief details-and uses; features and characteristics of boiler,
_ turbine, generator, excitation, etc. ‘Brief operatlonal
. aspects; captive power plants*
(i) Hydro Power Plant: components/ equipments and their
* brief details; features and ‘chéracteristics of turbine
. generator; excitation; étc, Brief operational aspects
(i) GasPower Pldnt: concept of open cycle and combined -
: cycle; comiponents, characteristics of gas turbines, brlef
operational aspects, captive power plants’
(iv) Nuclear PoWwer Plant: salient features
(v) Non-Conventional Energy : various sources, workmg
- principlesielectricity generation -
(vi)-* Co-generation; optimal mix of different types of -
generation, base load and peak load operation -
IIL. Power Transmission: _ . _ 30
(1) HVAC and HVDC Transmission System - " '
(i)  Brief history of EHV trarismission system in India
(1)) . Tower types ‘A, B, C, D and special towers
(iii) Conductors/Earthwire ~ and ~ their accessories, types,
configuration, transposition, selection criteria
(iv) - Insyiutors and hardware fittings: types,  strength;, details
(v) Right of way, CEA (Measures relating to Safety and
Electric Supply) chulatu)ns 2010 and Acts, statutory ‘
clearances from other agencies, compensation, etc. '
(vi) Surveying, route ahgmnent profiling, tower spotting
(vii) Benching and soil classification, 5011 investigation and soil

resistivity measurement.

(viii) Tower design and testing, quality checks
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1(1x) Tower érection hardware andl\i accessories, -fitting
procedures, stringing, clearances commissioning *

(x) Operation and Maintenance of Transmission Line : line
patrolling, routine checks, filling log books, T & P,
thermovision scanning, fault failure analysis, hot line
maintenance, case studies - . : 7

(xi) Development of HVDC technology, . economics,
comparison with HVAC systems, principles of HVDC
conversion, HVDC lines, HVYDC sub-stations - converters,
reactive power considerations, HVD( system, operation
and control, maintenance, AC and DC harmonics and
filtering, protection system, insulation, coordination,
emergencies and case studies. ' :

(xii) FACTS (Flexible AC Transmlsswn System)

(2) Sub - Stations (765kV/400 kV/220kV/132kV)
(i) Types : generation sub-station, grid sub-station, mobile
sub-station,” gas insulated - sub-station,, - HVDC sub-
station, indoor/outdoor, etc., general comparison

(i1) General arrangement and Iayout of switchyard, switching

schemes, single line diagram
(iit)Power Transformers and Reactors :
(a). Types : major components, constructlonal detatls,
: functions
(b) Designand selectxon specification and rating -
(c) DBushings, On Load Tap Changers (OLTC),

Buchholz relay, conservator, _breathc_r, thermo

syphon filter, indicators, etc.

(d) Cooling arrangements - methods of coohng, pumps,
fans, radiators, etc:

(e) Transformer tests - ,

(f)  Introduction to relevant Indian Standards

(iv)Switchgeafs and Introduction to  relevant - Indian.

- Standard. .
(a) Circuit Breaker: types (MOCB ABCB, VCB, SF,),
constructional - details, - layout  arrangement,
g E connection to bus, design, selection parameters,
' ' ratings/ specifications, interlocks and mtroductlon to
relevant - Indian Standard -

(b) Isolator: types (Vertical, Horizontal, Pantograph_y.

Breaks, constructional - details, . Earth- switch,
“interlocks, design/selection, ratings/specifications
(c) Bus bar types, corstruction, supports, insulators,
- connectors, -~ jumpers, safety clearances,
: design/selection, ratings/spécifications
(d) CT/CVT/Lightning Arrestor/Lightning Mast: Typtb

constructional details, use, location, selection/design,

ratings/specifications ,
(e) Power Line Carrier Communication (PLCC):
principle, purpose, types of coupling and choice of
components, use and operation of PLCC system,
modules of PLCC panels, ratmg,s/spe(:tfcatlons

75
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(f) Meters, Indicators, and Recorders: types and
functional description of all types of meters,
indicators and recorders-Voltmeter Ammeter,

Frequency Meter, Wattmeter, Energy meter, Event

logger (EL), Disturbance Recorder (DR}, Fault

Locator (FL), indicators and knowledge of relevant

Indian Standard
(g) Relays: types, functions, constructional details,
-~ selection, ratings/. specifications, testing and setting
of relays and knowledge of relevant Indian Standard
(h) Protection System Philosophy: " types, design,
protection schemies, tripping schemes, protection of
transformers/reactors, motors, feeders, generator
bus, efc.

~ (v) Grounding:  types of grounding, carth testing and

treatment, earth mat design, step potential, touch
potentials, transfer potentials, neutral groundmg factor.

\ (vr)A_ux:hary facilities

(a) DG set

(b) Fire fighting system - types of ﬁre extinguisher, -

Emulsifier system, deluge system, - fire fighting
system for transformer/reactor, oil storage system,
_ control room, office burldmg, etc.
(c} Station Battery System
{(d) LT supply :
(e} Air Condrtronmg System :

(f) Compressed ~ Air. System (service air -system,

instrument air system)

- (vii) Control  Room: layout, arrangement  of

equipments/panels, false ceiling and flooring, fire

safety measures, Air-conditioning, Uninterrupted Power -

Supply (UPS), computer and its penpherals hghtmg
/femergency lighting
(viii)Cables: types, control cables, power cables, layout,
‘trench/gallery arrangement, cable. ratings, selection, and
- ¢able tefminafion and jointing

(ix)Compensating devices: shypt reactor/capacitor, series

reactor/ capacitor, static var compensators (3%
(x)Sub-station  operation: operational -aspects of ali
equipments/systems, salient features and parameters,

limiting values, control room operation, local/remote

operation,  operational guldelmes/pron,edures and
* synchronisation, . grid operation, communication with
RLDBC/ SLDC, ete., permit to work, line clear procedure,
rnamtenance of log books, records , tripping reports, shift
: procedures monitoring, duties /responsibilities of gib-

station - staff; interlocks - and -sequential.  operation,

operational problems, operation under emergency, case
studies.
(xi} Sub-station Maintenance: ,
(a) -Need, philosophy, types- routine, preventive,
planned, predictive, break-down, emergency
maintenance, comparisons, life expectancy curves
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(bathtub. . curves), tools and tackles, testing
instruments, safety devices, sampling equipments,
test. kits, visyal checks, condition monitoring
techniques, = on-line . maintenance, - daily/weekly/
~ morithly/quarterly/half yearly/annual maintenance of
different equipmients, planning the maintenance
activities, preparation of maintenance estimates,
budgeting for control, maintenance records, history

(b) spare parts management

(¢) Transformer and Reactor Maintenance-factors
‘affecting the life of transformer/reactor, types of
faults. that can occur, reasons for breakdown, visual
checks/ inspection/ preliminary testing of various

- components- oil sampling and testing, oil filtration,
Dissolved - Gas: Analysis (DGA), maintenance
Schedule; fault rectification, need for major overhaul
and methods '

'(d) Switchgear and Protection Maintenance

maintenance of CB, isolator, earthswitch, support
insulators, CT/CVT, LA. Lightning Mast (LM),
meters/ recorders, PLCC, protective relay
_ maintenance, protection system maintenance
(¢) Maintenance of auxiliaries and other systems-
battery and charging - system, DG set, air
 conditioning plant,” compressed - air system, fire
- fighting system, switchyard -- lighting, control room,
earth resistance - testing, cables, compensating
devices.

(xii) Erection and commissioning of sub-statlon Project

Evaluation and Review Technique (PERT), Critical Path

Method (CPM), charts, project monitoring, erection, pre-

colimissioning checks/tests . omrmssxomng,
synchronisation. :
(xiii)Civil works — surveying, site selection, soil

investigation, general layout and architectural drawing,
- switchyard foundation, cable trench design, oil pit,
" control room building, DG set building, Fire fighting

system and AC system- design, design and construction -

“of - roads, drains, water supply ~pipe lines,
fencing/compound,wall. '

3. Load Dlspatch and Commumcatmn

)
(i)
(i)
(iv)

)
(vi)

(vii)

Load Dispatch Centres- functions, SLDC/RLDC NLDC,
pre-dispatch, during-dispatch, post dispatch functions
_Supervisory - Control and Data Acqulsmon (SCADA)
System, - RTU, front end computers, main computers
visual (display units, mimic boards

Energy Management System- functions _

Load~ forecasting, generation - scheduling,  load
management, load sheddmg ' '

‘Hydro - thermal sche;_dulmg

Volta-geffreque,ncy control
Reactive Power Management

18
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(vii1) Grid Management - problemis/solutions
(ix) Operational co-operation, import/export of energy. role of
tariff in system operation '
(x} - Maintenance, on-line maintenance
(xi) Grid disturbances- case studles
(xii) Software tools _
' Communication System: types- PLCC, microwave, leased
> o lines, -fibre optics, satellite, - V-SAT Communication,
comparison, characteristics. modules, planning criteria.
selection criteria , RTUs, modems, baud rate, communication
protocols, data exchange, system noise and interference,
integrated communication system, O&M of communication
system, protocol details, telemetry, tele-control -and tele-
protection. - _
v, Commercial Aspects And Contracts ' ' 24
(1) Commercial Aspects . ' .
(1) Introduction to commercial _aspects of  power
. system/distribution system '
(i)  Tariff Structure, types, components, methods 01‘ wmkmn
* ‘ out, revenue realization
' (iti) Energy accounting, Availability Based Tariff (ABT), inter-
- utility tariff, commercial disputes-and solutions ,
A ' : (iv) Inventory planning and control, bill of materials, purchase
' procedures, standardization and codification of stores )
(v) Resource mobilisation through bonds/ debentures/shares.-
(vi) Cost: Engineering, costing and control, estimation,
estimates for provrdmg service (LT/HT) - connections,
street lighting.
(vii) Electricity Rules and Regulations, Enactment
(vii) Budget types, budgeting procedure, appropriatlon budget
control.
(ix) Accounting, auditing,

-(2) Contracts ' ' : 12
(i)  Contract basics, termmology ‘
. . : (i) Qualification- requrrement, pre-qualification, bids,
' ' evaluation - '
’ : (iii) Notice Invmng Tender (NIT), Notice Inviting '
Quotation ' "

(tv) Preparation of bid documents, tendering/ bidding
(v) Bid opening, bid evaluation, award of contract,
' monitoring of contract. , _
.(vi) Contractual obligations/liquidation, guarantee
/warranty ' '
(vii) Vendor - qualification, development
- (viii) Contractual problems and solutions
(ix) Revised cost estimation, Justlﬁcatlon for cost/tlme'
> : : over-run, substituté items
' (x} - Handmg/takmg over procedures closing of eontract
(xi) Legali 1ssues of contracts, arbitration

<

V. Management: : - o 12
(i)  Principles of management leadership, effectrve ' ,
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(ii)
(iii)
(iv)
v)
(vi)
(vii)

communication, motwatmn decision makmg, strateglc'
management

Management Information System

Project Management

Finance Management

Construction Management

Materials Management

Total Quality Management

V1. System Planning and New Technologies:

(1) System Planning
(i) Introduction to power system plannmg requirements and
methods
(i) Load forecasting and techniques
(iii) Load flow studies for planning .
(iv) - Preparation of feasibility report (FR), Deta1led Project-
- Report (DPR)
(v) Approval/clearance of projects

(2) New Technologies:
(i) Latest development. in transmtssmn system ~design,
material, . component, system tanff operation,
: maintenance
(i) Latest developments in dlstnbutlon system design,
' components, meters, system, tanff operation,
maintenance
(111) Latest developments in power system commumcatton '

$

application of computers to power system.

,Totatl

- L VIL On Job Trammg

(1) System Operation (On ]Ob)
(A) Sub-Station (Generating/Grid/Distribution)

()
(ii)
(iif)

)
)

(viy

Layout, equipment familiarisation

Details, functioning, specification  and  different
parameters of switchyard, control room, auxiliary

system equipments

Shift handing/taking over, logging of parameters,
routine checks on equipments/ systems .
Operational . aspects of equipments /systems,
synchronization, grid operation, charging procedure
Line/feeder . connections, protection. schemes, leading
aspects, etc. ‘

Salient features and operational aspects of HVDC sub-
statlon -

(B) Load Dispatch and Communication

)
(ii)
(iii)

Load Dispatch Centre (NLDC/RLDC/SLDC) set_up,

functioning

Supervisory Control and Data' Acquisition (SCADA)
and Energy Management System (EMS) functioning
Load forecasting .

207 Hours
=7 Weeks -

'3 Weeks
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(iv) Generation scheduling
(v). Voltage and frequency control activities
(vi) Communication system operation
- (vii) . System Software
(viii) Shift operation

(2) System Maintenance (On job) - _ 3 Weeks
(A) Sub-Station Maintenance : :
(i)  Visual checks, routine, preventive, planned break-down
maintenance of equipments/system
(i) - Transformer, reactor, swiichgear, relays, protection
system and auxiliary facilities. '
(iii) Maintenance schedules
(iv) Referring log books/history records for maintenance.
(v) Testing Lab facilities, testing and commissioning.
(vi) Procedure for permit to work/line clear. '
(vii) Safety devices and practices..

(B) T&D Line/Cable Maintenance
() Line patrolling, - thermovision scanning, hot spots, ,
hardware replacement procedure, T&P.
(i) Emergency Restoration Systemn (ERS)
(i1i)) Hot Line Maintenance.
(iv)- Industrial visits and evaluation

Part ITI - -

SYLLABUS FOR TECHNICIANS TO ASSIST ENGINEERS AND
SUPERVISORS IN OPERATION AND MAINTENANCE OF TRANSMISSION

_ SYSTEM 7
Item _ Partlculars - . Number
No. : ) : ' of Hours -
1 .2' = 3
1 General introduction: ' S . .6

(i) Functions of State Electnclty Boardetlhty 7 :
-(ii) - Introduction to Electricity Act, 2003, and CEA
(Measures relating to Safety and Electric- Supply)

- Regulations, 2010.

Im. Substation and Equlpmenis . : 12
(i) Substations :
(a) Sub-stations, selectlon of site,. clearances and control
room
(b) Sub-stations 33 kV to 765 kV
(c) Selection of voltage level for sub-station and
layouts

(if) Equlpments )
~ (a) Control/relay panels and meters
(b) Switch gear, breakers
(c) Isolators
(d) Cables-types, constructlon and jointing
(e).Power capacitors
(D Lightning arrestors
(g) CT, PT and carrier cormmunication.

. 3747 GII'T 0—42 -
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Bl

v

Vi

o

VII

VII

Transformers (Power and Distribution)

- (i) Types of transformers and parallel operations

(i) Cooling and drying out of transformers -
(ii1) Testing of transformers

“(iv)" Maintenance of transformers

(v) = Protection of transformers
(vi) Failures of transformers

Circuit Breakers, Isolators and Relays

(i)  Principle and construction

(ii) Types of circuit breakers

(iii) Maintenance of circuit breakers

(iv) Relays - various types and functlons

(V) Maintenance of isolators

Storage Batteries: ,
Need, Functions, commissioning and maintenance

Earthing:- : -
Sub-station earthing, equrprnent earthing and Consumer
earthing and procedure for improving quahty of earth
resrstance

Safety and fire ﬁghtmg
(1) Safety
(i) Basic pnncrple of safety, lmportance of ‘safety rules
- and their observation
(i1) List of safety eqmpment their use and maintenance
. thereof
(iit) Permit procedure
(iv) Self permit, permit on phone and procedures to be
~ observed
(v)  Electric shock and safety.

(vi) Causes of accident, precautions to be taken to avord 7

accrdents while working.

(2) Fire fighting: -
(i)  Principle and causes of fire, class of ﬁres ie., A B,
. C. Precautions to.be taken to avoid fire
(i) Fire fighting equipments, their type and use, their
penodrcal marntenance -

,-Transmlssmn and Distribution (Lme Constructlon and

Maintenance)
(1) Construction :
(i) Survey of HT, LT Lines and service lines and
cables, crossing such as road, railway, river, etc.
(i) Selection of materials and poles for Ilnes and
handling of materials : :
(ii1) Pole erection, size of pit, concreting, pole
alignment, etc.

12

12

18
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(iv) Types of stays, their markmg, grouting, ~ stay

. insulator binding, etc. _

(v) Types of conductors and their parametcrs such as
current carrying capacrty, etc.,. cables-types and, o

~ joints.

(vi) Type. of guarding and clearances, annchmbmg
devices, danger board, etc.

(vii) Erection of transformer DP structure

-(viii) Patrolling, line meggering and comm1ssmn1ng of
power lines

(2) Llne Maintenance R

(i) Fuse grading necessﬂy a.nd its beneﬂts

(ii) Patrolling, tree ct :tng and safe cléarances

(iii)Guarding of lincs, clearances and maintenance,
attending to breakdowns.

(iv)Importance and maintenance..of a1r-break sw1tch
dropout fuse set, dist. box etc.

(v) Pre-monsoon mamtena.ncc necess1ty and proccdure
thereof -

(vi)Balancing of load using tong tester

- (3) Service Connection, theft of energy : .

“(i) Types of service connections (overhead,
underground, - High Tension/ Low Tensmn, Single
phase, Three phase) _

(ii) Point of supply, -testing of Consumers wiring’ and
earthing terminals :

(iii)Materials required for service connectlon fuse
grading, underground cable connections. (feeder'
pillar, mini pillar, junction box.) ‘

(tv) Theft of energy, preventive measures, unauthorized

'~ extensions -

(v) Consumer relations and deallng w1th Consumer -
problems ' '

Duties of staff 7 : :
IX Duties of staff, assisting supervisory an operating staff ' 6
: _ and maintenance of records

Human Resource Development

X (i) Personal development and motivation - 9
(ii) Communication skill and its importance
(iii)Attitudinal training
' | 90 Hours
' _ o Total 3 Weeks
XI On Job Training, industrial visits and evaluation: . - 3 Weeks

(1) Study Visits - after introduction
() 1¥visit :11kV and 33 kV sub-station
(ii) 2™ visit : 66 kV and 132 kV sub-station -
(iii) 3™ visit : 220 kV and 400 KV sub-station
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) Study and practlcals S
(i) Measurement of current, voltage, power, energy, '
frequency and power factor
(i) = Testing and connection of relays
. (ii1) Study of Buchholz relays
(iv) Measurement of earth resistivity
(v) Meggering of installation and equipments
(vi) Study and maintenance of breathers
(vii) Study of “on load tap changer” for transformer
(viii) Study of line construction materials and hardware
(ix) Demonstration of conductor jointing
(x) Demonstration of cable jointing,
{(xi) Study-of various type of power fuses, control fuses
kitkat and horn gaps.
(xii) Use of safety equipments and practlcals followed
- for permit on works - :
(xiii) First aid and fire fighting drllls

Part IV

SYLLABUS FOR ENGINEERS ENGAGED IN THE OPERATION AND
MAINTENAN CE OF SUB-TRANSI\/IISSION AND DISTRIBUTION SYSTEM

Ttem - Particulars - B Number
No. _ ' o _ -of Hours
1 . 2 ' . 3

1 Overview of Power Sector Scenario: : ' 3
(i)~ Growth of Power Industry in India _ -
. (if) Organisation/ Power Sector set-up in India
(iii) Electricity Distribution in India _ , -
(iv) Private Participation in Distribution -
(v) Distribution Reforms in India.

11  Regulatory Environment — Rules and Regulations: - - -3
(i)  Electricity Act,2003 — Provisions relating to electr101ty
distribution
(ii) Role of Regulatory Commissions -
(iii) CEA(Measures relating to Safety and Electric
" Supply) Regulations, 2010 —  Relating to electricity .
distribution. '
(iv) Energy Conservation Act o
I  Distribution planning and optimization: . 30

(i) Philosophy of distribution planming. -
" (i) - Acquaintance with software: for dlstrlbutlon plarmmg
- and optimisation.
(iii) Operation of software.
(iv) Data entry formats and report generation.
(v) - Case study.. . .
IV Sub-transmission and Distribution Lines: _ o 15
(i) Supports-towers/ poles: '
" (a) Types and selection criteria
(b) Surveying and erection:

S B
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VI

(i)

(11) Line conductor/ cables:
(a) Classification o
(b) Selection criteria -
(c) Conductor stringing, Jomtmg/ binding, saggmg and _
. tensioning, clipping and jumpering .
(d) Earthing arrangements .-

(iii) Cable - types, selection, cable trenches, cable routmg
and laying, cable jomt]ng and junction box

(iv)  Earth wire/ neutral wire, guarding, etc.

(v) Selection and fixing of control devices, viz. Gang
Operating Switches, fuses, isolators and earthing
switches, lightning arrestors, and distribution box, etc.

(vi) Installation of service lines.

. (vii) - Street Lighting — de31gn and layout methods.

(viii) Statutory cleararices, viz.  Environment and forest,

local bodies, railway and telegraph crossings, river
crossings, clearances under CEA (Measures relating to
Safety and Electric Supply) Regulations, 2010, Acts. .

Line/ cable maintenance including hot line _
maintenance — line patrolling, inspection; periodicity,

- work permit, line clear and authorisation, erection of

temporary earth and restoration of supply, maintenance
T&P and safety dev1ces, thermo viston scanning, hot
spots, etc.

Electrlc Sub-Stations {33 kV and below)

(v)

(i) = Type, site selectlon layout and civil Engmeenng
: requiremers.
(i) Bus bar arrangement, sub-station equipment, viz.
, transformers, circuit breakers, etc.
(i) Auxiliary systems, viz. DG set, battery system and
' fire fighting system, etc.
(iv)  Control panel, meters, mdlcators and recorders and
S relays, etc. '
(v)  Erection, testing and commlssmnmg of
, equlpments/systems
(vi)  Earthing of sub-stations equipments and soil testing
(vii) Transformer oil and its testing
(viii) _Operation and maintenanee of all equlpments,
protective relays and auxiliaries.
.Metenng Requirements:
(@ Type of metering, viz. DT metering, feeder metering
- and Consumer metering.
(ii) - Regulations on installation of meters and technical
- “standards
'(iliy  Meter types, their settings and operat1on testmg and
sealing.
(iv)  Selection of meter and metering equipment
W) Fam1l1anty with hardware (CMRI) and software for
meter data download, analysis and detectlon of meter
tampering
Role of advanced metering system in controlling

commercial losses

15
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=

VII  Concept of Losses and Loss Reduction Measures ' 9
(i)  Concept of AT& C losses '
(i) Segregation of losses.

(iii) Technical loss reduction measures.
(iv) Reactive power management. ‘
(v} Detection of thefts, tampering, unauthorized loads
(vi) Anti-theft measures and case studies
(vil) Commercial loss reduction measures.
-(viit} Penalties under the Act for theft ~and misuse of -
power. '
(ix) Energy audit and accountmg
(x) Demand side management. _ B
VIII  Reliability Issues, Quality of Power Supply, Customer : 6
Awareness and Satisfaction: : '
(i) Reliability and quality of power supply and
reliability indices.
(i) Causes and cures for breakdowns, tripping and
voltage and frequency fluctuation. :
-(iii) Creating customer awareness
(iv) Prompt attendance to faults. _
(v) Overview of the Electricity Supply Codes of
Regulatory Commissions. : PR

IX IT Intervention: - : . . 12

(i)  Familiarisation with distribution  software - a
packages and latest software tools and use thereof for
billing and revenue realisation, GIS mapping and
Consumer indexing, inventory control, keeping track
of equipments failure rate, quick fault location,
attendance, staff salary, energy accountablhty and
MIS etc.

(i) SCADA-RTU, commumcatlon and dlStI‘lbllthIl _
automation.

(iii) Customer care and call centres.

X Rural Electnﬁcatlon : 9
(i) Outsourcing of distribution activities, appomtment of
' franchisees and self load management by villagers
and Gram Panchayats
(i) Maintenance of complaint centres and fault removal
- etc., by village Panchayats efc. '
(1ii) Separation of rural and urban supply system -
(iv) Fixation of responsibility for energy recelpt and
- supply balance.
(v) Rajiv Gandhi Grameen V1dyut1karan Yojana.
(vi) Distributed generation. .
XJ  Project Management: Contracts: _ 9
(i)  Contract basics and terminology ' E
(ii) - Qualification — requirement, pre-qualification
(iii) Bids -~ Technical and Commercial
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XII

XII

X1V

Vendors —qualification, development
Notice Inviting Tenders(NIT)/ Notice Inviting
Quotations(NIQ)}- '
Preparation of Bid Documents, tendering/ bidding
Bid opening and evaluation, Award of contracts,
monitoring of contracts :
(viif) Contractual obligations/ hquldatlon guarantee/
warranty
Contractual problems and solutions
Revision of cost estimates, justification of cost/ time
“overrun and substitute items -
(xi} Handhng/takmg over procedures, closmg of contracts
(xii) Legal issues of contracts and arbitration
(xiii) CVC Guidelines.
Disaster Management: :
© (i) Institutional set-up for disaster Management
(i) Impact of different types of disasters
(iii) Trigger mechanism and warning system
(iv)Check list and prcparedness to-address disasters.
(v) First aid techniques.
Electrical Safety Aspects:
(i)  Basic principles of safety, importance of safety rules
and their observance.

(iv)
™)

(vi)
(vii)

(ix)
x)

(i)  List of safety equipment, their use and rnamtcnance

' thereof.

(iii) Permit procedure - self perrmt permlt on phone and
. procedures to be observed. :

(iv)  Electric shiack, safety and procedure for recovery/

 resuscitation.
(v)  Causes of accidents, safe working procedures to -
avoid accidents.
(vi}  Principle and causes of fire, and precautions to be

taken to avoid fires.
Fleld Visits and on-job training: - :
() Falnlllarlsatlon with layout of sub-stations and

: equipments
(ii) Operational aspects of equlpments/ systems and -

o synchronization

- (iii) Line/ feeder connections, protection schemes, loading -
_ aspects, balancing of loads

- (iv) Planning shift operations.

~(v) - Maintenance schedules '
(vi) Procedures for permit to work/ line clear
(vii) Testing lab facilities, testing and commissioning -

(viii) Maintenance of Log Books/ history records and
. adherence tothe timely recording.
(ix) Familiarisation with IT tools. - ...+

o Total

66

195 Hours

=6 Y Weeks
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PartVv .

SYLLABUS FOR SUPERVISORS EN.GAGEi) IN THE OPERATION AN D
MAINTENANCE OF SUB-TRANSMISSION AND DISTRIBUTION SYSTEM

Item : Particulars - " Number of
No., ' _ : ' Hours

1 -2 o ey 3

I

Il

Overview of Power Sector Scenario - 3
(1)  Growth of Power Industry in India. '
- (ii) Organisation/ Power Sector set-up in India.
(iii) Electricity Distribution in India =~
(iv). Private Participation in Distribution.
(v) Distribution Reforms in India.

Distribution Planning and Optimisation: = - 6

(i) Philosophy of distribution planning.

(i) Acquaintance with software for distribution planning and
aptimisation. :

(iii) Operation of sofiware.

(iv) Data entry formats and report generation.

(v)  Case study. |

Sub transmission and Distribution Lines: 9
(i)  Supports-towers/ poles
(a) Types and selection criteria
(b) Surveying and erection
(i) Line Conductor/ Cables —
(a) Classification -
(b) Selection criteria
(c) Conductor stringing, _]01nt1ng/ binding, saggmg and
tensioning, clipping and jumpering -
(d) Earthing arrangements - '
(iii) Cables — types, selection, cable trenches, cable routmg
- and laying, cable jointing and junction box
(iv) Earth wire/ neutral wire, guarding, etc, :
(v) ~ Selection and fixing of control devices, viz. Gang A
Operating switches, fuses, isolators and earthing .
switches, i ghtmng arrestors, and distribution box, etc.
(vi) : Installation of service lines.
(vil) Street Lighting — design and layout methods ,
(viii) Statutory clearances, viz.  environment and forest ,
local bodies, rallway and telegraph crossings, river
crossings, clearances under Safety and Electric Supply =
“Regulations/Acts. R
(ix) Line/ cable maintenance including hot line mnaintenance :
— line patrolling, inspection, periodicity, work permit,
line clear and authorisation, erection of temporary earth
and restoration of supp]y, maintenance T&P and safety
devices, Thermo vision scanning, hot spots, etc.

w
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IV

VI

. VII

VIII

3747 GII0—43

Electric Sub-Stations - {33 kV and below): : :
(i) Type, site selection layout and cml Engmeenng
requirements,. T P
(ii)‘ Bus bar arrangement,. sub-statlon eqmpment; Viz:"
" - transformers, circuit breakers; etc.

(iii) Auxiliary systems, viz. DG set; bat’teryr system and ﬁre

fighting system,. etc. :
(iv). Centrol'panel, meters, indicators and recorders and
: relays, etc. G e O
(v) Erection, testing and comm1ssmmng of
g equipments/systems

(vi) Earthing of sub-stations equipments: and soll testmg
(vii) Transformer oiland its:testing

(viii)- Operation.and maintenance of all: equlpments, protectlve

relays and auxiliaries.

‘Metering: Requn'ements
(i) Type of metering, viz.. DT metenng, feeder metenng and;—. Plna

Consumer metering: -

-(ify Regulations:en’ msta}]atlon of meters: and techmcal

standards

(iii) Meter: types-, their set’flngs and operatlon, testlng and

. sealing.

Concept of Eosses-and: Loss Reduction Measlires:' *- -
(i) Cencept of AT&C losses
(i) Segregation of losses: - - R :
(iii) Technical tessreduction measures. - - -
(iv) Reactive pewer management.
(v) Detection of thefts, tampering;. unauthonzed loads
(vi) Anti-theft measures and'case-studies: =~ -
(viiy Commercial Joss reduction: measures:- '
¢viii) Penalties under the Act for theff and nnsuse of
' pOWCT G0 .
(ix) Energy audit and aecounnng

- (x) Demand s1de management

Rehiability Issues Quahty of Power Supply, Customer S

Awareness and Satisfaction:
(i)  Reliability quality of power supply and rehablhty
indices.

(i)  Causes and ciires for breakdowns, tnppmg and Voltage i

- and frequency fluctuation.
(iiiy  Creating customer: awa:reness o
(iv) Prompt attendance to faults. -

(v)  Overview of the Eleetncnty Supoly codes-of Regulatory G

Commissions.

IT Intervention: o ER
(i) Familiarisation with distribution software packages and
latest software tools and use:thereof for billing and

'R
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X

X1

(@)

revenue realisation, GIS mapping and Consumer
indexing, Inventory control, keeping track of
equipments failure rate, quick fault location,

- attendance, staff salary, Energy accountablhty and

(i)

(iii)
(iv)

o)

(i)
(iii)
(iv),

(v)
(vi)

‘MIS, etc.

SCADA - RTU, commumcatlon and dlStI'lb].lthIl O

automatlon 3

Customer care and call centres. .
Enterprise resource planming- . -
(a) Maintenance Management

(b) Asset Management

(¢) Training Management

.{d) Financial Accounting

(e) Material Management
(f') Outage Management
(g) Time Management

_ Rural Electrification;: ", = .
Outsourcmg of d1stnbut10n act1v1t1es appomtment of
franchisees and self- load ‘management by v1llagers and

Gram Panchayats.

Maintenance of complaint centres and fault removal
etc., by Village Panchayats, etc.

Separation of rural and urban supply system -

Fixation of responsibility for energy receipt and supply

balance.
Rajiv Gandhi Grameen Vldyutlkaran YOJana
Distributed generatlon

Project Management Contracts:

(ii)
(i)
(iv).

- ()

(v1)
(vii)

(ix)
(x)

(x1)
(xii)

_Contract basics and terminology P
- Qualification - requirement, pre—quahﬁcatlon R
Bids — technical and commercial
Vendors — qualification, development
Notice Inviting Tenders(NIT)/ Notice Inv1t1ng o
Quotations(NIQ)

Preparatlon of bid documents, tendenng/ blddlng
Bid opening and evaluation, award of contracts,
monitoring of contracts-

(viii) Contractual obhgatlons/ liquidation, guaranteef warranty

Contractual problems and solutions

Revision of cost estimates, _]ustlﬁcatlon of cost/ tnne '

overrun and substitute items o

Handlmg/takmg over procedures, closmg of contracts

Legal issues of contracts and arbltratlon s .

(xiii) CVC Guidelines.

Disaster Management:

(1)
(i)

- Institutional set-up for disaster management

Impact of different types of disasters

N
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(iii) Trigger mechanism and warning system
(iv) Check list and preparedness to address disasters.
(V) - Fll‘St aid techmques e
X1 Electncal Safety Aspects: ' ' J 6
(i) Basic principles of safety, Importance of safety rules
' and their observance. .
(i) . List of safety equipment, their use and mamtenance
thereof. :
(iii) Permit procedu.re~ seIf perm1t perm1t on phone and
- procedures to be observed. -
(tv) Electric shock, safety and procedure for recovery/ -
resuscitation. -
(v) Causes of accidents, safe worklng procedu.res to av01d
accidents.
(vi) Principle and causes of fire, and precautlons to be taken s
to avoid ﬁres ' '
XIII  Field Visits and On-Job' Training: =~ = o e 60
(i) - Familiarisation with layout of sub—stat1ons and -
equipments - : :
(ii) . Operational aspects of equlpments/ systems and
, synchronization
(iii) Line/ feeder connections, protectlon schemes loadlng
aspects, balancing of loads =~ -~ -
. (iv)  Planning shift operations.
(v)  Maintenance schedules - - - _
(vi)  Procedures for permit to work/ line clear
(vil) Testing lab facilities, testing and comnnssromng -
(viii) Maintenance of Log Books/ history records and
- adherence to the timely recording. ' '
+(ix)

Familiarization with IT tools. "~

"+ Total = 120'Hours
T =4 Weeks
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tem: %Parﬁculars . ‘Number
No. K of Hours
I  Overview.of Power SectorScenario: 3
) ‘Growth-ef PowerindustryinIndia. .
(i) Organisation/Power Sectorset:up: ‘inIndia..
«iit) Electnclt.y DPistribution:in India.
{iv) PrivateParticipation:in’D ‘Distribution.
€v)  Distribution’ReformsinIndia, -
Ht Sub-transmission: andB:zsmhutlun Lines:. -~ - : 9
). ‘Survey:for limes:atvoltageupto 250V, lines: at valtage ' -
«dbove:650 Molts but lessithan 33KV and Forservice lines
-and cdbles:and-orossingsauch:as:réad, rallway, TIVET: and
-gther;power-anditélecom lines. - _
i1} ‘Selection-of lime:materidls:and: towers/ peles and: safe
‘handling:ofithe:same.
#iii) . ‘Erection:sfitowers/: p@les —ssize:of; plt concretmg and
. poleltnwercal;gmrent ®tc. _
{iv) LineConffuctors—itypes, selectlon cntena conducter L
* stringing, joimting/binding, sagging:and: tensioning, = .
~ clippingandjjumpering-and carthing arrangements, . .
i(v) Types:ofistays, itsimarking, grautxng, stay: xnsulatar, Vel
‘binding,ste. . -
(vi) ‘Cable— types,selentmn, cabteltrenches, cableeroutzng
- .andllaying,cdblejointing. and;junctionsbex;ete. .0 . . o
i) Types:afiguarding:and-clearances; earth- wire/: neuttal
wire,anti<¢limbing-devices.and: danger boards and thelr
“erection.
.. wiii) Selection ~and fixing ‘of ‘centrd] .devices, viz. ‘Gang
- :“Opérating Bwitches, fuses, Isolators and :earthing
-switches, lightning arrestors, and-distributionibox, €tc.
i(ix) ‘Installation:of'serviceilines.
(x) Streetilighting —layout:methods.
xi) ‘Line:meggering:and:commissioning:of:distribution lines. - .
«(xii) :Linepatrolling, inspection,;periodicity, work permit, line
clear-antauthorisation, tree-cutting:and:safe«ciearances,
.erectionmofitemporary garth, attendmg to‘breakdowns.and
-estoration:of:supply.
(xiif) ‘Maintenance T&P:.and: safelsyzﬁcvmes, .Thermo vision
‘scanning, hot-spots,etc.
‘(wiv) ‘Hot:line/maintenance.
“‘Blectric-Sub-Stations (33ikV:and'below):

HE

i)  Type,site:sélestion, layout: andrcwﬂ ‘Engineering .

-~ requirgments.
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S () Bus bar arrangement ‘sub-station- equlpment VizZ.

transformers, circuit breakers, isolator, llghtmng
arrestors, CTs, ‘PTs'and power. capac1tors etc.,

| (iii) | Types of transformers, their erection and parallel

. operation, testing, mamtenance, protection and fallure

| (iv) Auxiliary systems, viz. DG set, battery system and

fire fi ghtmg system ete. =meed, functlons,
commissioning and maintenance.

(v) - Control panels, meters, indicaters, recorders and relays 2

etc. — operatlon, maintenance and recording readings, -
etc.

(vi)  Control and. power cables types laylng of and
jointing.

- (vii) Installation, operatlon and maintenance of all -

equipments.

_-oil and its testing.
(ix)  Erection of DP structure for: transformer

(x) High Voltage Distribution System (HVDS) erectmn

" and connecting the Consumers.
(xi) ~ Sub-station earthing, equipment earthing- and

Consumer’s earthing, and use of Megger and procedure R
and materials for improving quality of earth resistance. '
(xii) Fire fighting equipment; their type, use and-periodical i
o maintenance, indicators and recorders and relays, etc. =

Metering Reqmrements * S R
(i). Type of metering, viz. DT metenng, feeder metenng
and Consumer metering.

(il .Regulations oil 1nsta11atlon of meters and techmcal . ';

standards

- (i)  Meter types, their Settlngs and operat1on testmg and NRSETEN

sealing.
(iV) Computerised .b1111ng_7 o

. Concept of Losses and. Loss Reducuon Measures

(i) Concept of AT&C losses. o
(i) Detection of thefts, tampering, unauthonzed loads.
(111) Anti-th'e"ﬂf-‘.me'asures‘and-'case studies.

'-Rehablllty issues, Quality of Power Supply, Customer

Awareness'and Satisfaction: .
(i)  Introductionto reliability:and qual1ty of: power supply :

(i) = Causes and cures for breakdowns, tnpplng and voltage

and frequency:fluctuation; -

(iii)  Prompt attention to fau]ts and 'customer care.

Electncal Safety Aspects o - s
. (i) Basicprinciples of safety, 1mportanceof safety rules.

and their: observance -

~(viii) Cooling and drying out of transformers transformer VV-'; S

g
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(ii).  List of safety equlpment their use and maintenance -
thereof.

(iii) Permit procedure~ self permit, penmt on phone and :
- procedures to be observed.

(iv)  Electric shock, safety and procedure for recovery/ , g o r
- resuscitation. :
(v)  Causes of accidents, safe working procedures to av01d
accidents. *

(vi)  Principle and causes of fire, and precautions to be taken
' to avord fires..

VI Rural Electrification: | : B 73_

(1) Separation of rural and urban supply systems
(i) Rajiv Gandhi Grameen Vidyutikaran Yojana.

IX Drsaster Management: - : _. o 3
i) Impact of different types of disasters. '
(ii)  Check list and preparedness to address dlsasters

(iii)  First a1d techniques. . _ o - o ' N
- X Freld Vrsrts and On Job Training: 60
- (i) - - Familiarisation with layout of sub- statrons and : !
' equipments. :
(ii) - Operational aspécts of equlpments/ systems and -
synchronization,

(iii) - Line/ feeder connections, protectron schemes, loadmg
' aspects, balancing of loads. ,
(iv) Adherence to shift system.
(v)  Maintenance schedules. :
(vi)  Procedures for permit to work/ line clear ,
(vii) Testing lab facilities, testing and commissioning,
(viii) Safety aspects and safety drill. -+
_(ix) Hot line maintenance. -
(x)  Maintenance of Log Books/ histoty records and o
- adherence to the timely recording. : . - Lot
(i)  Familiarisation with Tools and Plants (T&P ) ' ’
(xii)’ Famlhansatron with IT tools. -

B ’I"oltalj 108 Hours
- =4 Weeks
~ .- - - . Schedule-IIl

Handling of electric supply lines and a'pparatus;‘"' | | '
[See sub-regulation (3) of regulation-(l9)]

Precautions to be observed
(1) Hotline Maintenance traineu personnel only are designated to do work on line.

(2) Work permit will be taken from the terminal substations at each end of the line.
(3) Work shall be performed with proper plannmg and pnor understandmg and -
clarity."
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(4) Favourable climatic condition for hotline operations is sunny weather, If the
weather forecasts rain or thunderstorms work will not begin. _

(5) Organisation of work shall be discussed among the members and respon31b111ty
of each team member fixed.

(6) Before going to the work site all cqulpment and tools shall be mspected and
checked for correct operatlon

(7) Auto re-closure shall be in *OFF’ position for the line at both ends.

(8) The work procedure shall be discussed with the team member at the tower
location and the responsibility of each member shall be properly defined.

(9) The land in close vicinity to the tower shall be cleared to provide a site area for -

_ the required tools.

(10) All cleaned hot sticks, strain carrier and other assembhes shall be kept on the
hotline tool rack to avoid ground contact.

(11) Wear helmet, safety shoes and safety belt shall compulsorily be used.

(12) All hot sticks and ladders shall be cleaned and checked for integrity by the hot
sticks Tester.

(13) All linemen in the hotlme team shall bc equ1pped with personal protectlve
equipment during the work.

(14) No live-line team members on the tower and conductor shall wear any metallic
chain, wristwatch or ring to avoid any circulating current.

(15) The team linemen will wear conductive socks, boots, helmets and hand gloves.
The ‘hot-end’ lineman shall wear complete bare hand suit.

(16) Tarpaulin sheet should be laid on the work area.

- (17) A light vehicle shall be kept nearby dunng entire work penod

Tools normally requlred for hot line mamtenance operatlon

The following tools confomnng to relevant Indian Standard or equ1valent spemﬁcatlons :
shall be used in on-line working. -

'(1) Wire tongs :

(2) Wire tongs saddle

(3) Tie sticks

(4) Strain link sticks -

(5) Roller link sticks

(6) Suspension link sticks

(7) Auxiliary arms

(8) Strain carrier

(9) . Gin poles

{10) Cum- a-along clamp . ——

- (11) Safety equipment like conductor guards, X -arm guards iiisulator covers, hand
gloves etc. ) :

- (12) Ho_t sticks
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. Safe Wdrkin',DiStanee';'&'.'-_ -

".'The fo 1_lowi1tg safe workmg dlstancesshall B;e' obser\._ted -

. | Phase to Phase . | Safe Clearance .
Tkv . | Meter
11 o061
133 . . . lom
f66 ... 091 -
RS ET P I 1))
1132 o 1.07
42200 0 1.52.
400 1213
C e _ScPEdule-IV '

Forms of Inspeetlon Report _
[See sub—regulatlon 3)of regulatlon (30)]

FOR
(Installatlons of voltage up to and mcludmg ZSOV)

-Report No. - L _ Date: of Inspecnon

Date of Last inspection

L. Consumer No.. .
2. Voltage and system of supply
(i) Volts R :
(i)  No. of Phases
i) AC/DC ..
3. Typeof wiring
4 Name of the consumer or owner
-5 Address of the consumer or owner
6
7

Location of the premises
Particulars of the installations: _ BRI
* Number Connected Load in KW

(a) (i) Light Points
(i)  FanPoints .
(iti))  Plug Points o -
State type of wiring whether casmg capping, lead covered of teak wood batten
concealed conduit, Tough Rubber Sheathed and any other type '

(b)  Other equipments (compIete detalls to be furmshed) :
® _ TR P

- (11) _
Total connected load in KW

Maximum current demand in Amps

(on the basis of total connected load) ' 7

(© Generators details i.e. Make, S. No, KVA rating and Voltage:
@ ' | | |

(in)
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“General conditions of the 1nstallat10n

No. | Nos.

SL. _Regulation '

Requirements -

/| Report

12

8 Regulaﬁ_on—

(i) Is/Are there any visible
overloading in respect of any apparatus
wiring? _

(ii) Condition of flexible cords, sockets,
switches, plug-pins, cut-outs and lamp
holders and such other fittings.

(iii) General condition of 'wirin‘g.

(iv) Whether any unauthonsed temporary
installation exist?

(v) State if sockets are controlled by 1nd1'v1dual
‘switches.

(vi) Any other defect or condition which may
be a source of danger. If yes give details.

sign(s) of

Yes/No

Satisfactory/Not
-Satisfactory

| Satisfactory/Not

Satisfactory
Yes/No

| Yes/No

Yes/No

9. | Regulation-
13

placed by the supplier or
| premises. If not satisfactory give details.

Give report on condition -of service lines,
cables, wires, apparatus and such other fittings

owner of the

Satisfactory/Not |

Satisfactory

10. * | Regulation-

Whether suitable cut-outs .provided by the

supplier at the consumer’s premises are within
enclosed fire proof receptacle?

Yes/No -

11. | Regulation-
15

(i) State if switches are prov1ded on live
conductors. :

(i) State if indication of a perma.nent nature is

provided as per Regulation so as to

distinguish neutral conduc;tor from the live |

~ conductor.
(iii) Whether & direct line 1s_prov1ded on the
neutral in the case of single phase double
pole iron clad switches instead of fuse ?

Yes/No

Yes/No

Yes/No

12. | Regulation-

116

(i) State if earthed termmal is provided by the

_ suppher
(i) Have three pin plugs been provided for
plug points 7 -

| (iii} General visible cond1t10n of the earthmg'
' .| Satisfactory

arrangement.

' YeéfNo

Yes/No |

Satisfactory/Not

13. | Regulation-

17

Are the live parts in accessible pos1t10n ?

Yes/No

14. Regulatlon-
34

Leakage on premises:
State insulation resistance between conductors
and earth in Mega Ohms.

15. .Regulation-
35

| (i) State if linked switches of requisite capacity
point of

are provided near- the
commencement of supply.

(i) State if the wiring is divided in suitable
number of circuits and each such 01rcu1t is
protected by suitable cut-out

| 3747 GIH10—a4
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(111) State if supply fo each motor or apparatus

is controlled by suitable linked switch.

Yes/No

Regulation-
41

16.

(i) Have the frames of ecvery generator,

stationary motor and so far as practicable

portable motor and the metallic parts (not |

intended as conductors) of all other
apparatus used for regulating® or
controlling electricity been earthed by two
separate and distinct connecnons with
earth ? :

(i) Is the earth wire free from mechanical

damage ?

(iii) In the case of condmt or lead covered

wiring, has the conduit or lead-cover been
efficiently earthed ?

(iv) If the consumer has his own earth-

~ electrode, state if it is properly executed

and has been tested. If yes give value of

_ earth resistance.

Yes/No

{L’GS/N 0

Ye;}No_

17 Overhead
- Lines

(i)

(©)

State 1f the cons ymer has any overhead
lines, ‘ _

Does the overhead line near the premises
of consumer meets the requirement of
regulation 58, 60 and 61?7 If not, give
details. -

,(111) Is guardmg prov1ded for overhead lines

at road crossings?

Yes/No

Yes/No ._

Yes/No

Date :

| () Any other remarks.

Signature of the Inspecting Officer/

Name

Designation .

File No.

Copy forwarded to Chief Electrical Inspector for ........ e -

' 7?" Not appllcable to isolated wall tubes or to brackets, electrohers sw1tches celllng fans
and such other fittings (other than portable hand lamps.and transportable apparatus)
unless provided with earth terminal.
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. Dateof fast Inspection

3
4
5. Location of the premises
6
(

~FORM I : S
(Installations of voltage level more than 250V up to and including 650V)

Report No. _ Date of Inspection

1. ‘Consumer No.
2." Voltage and system of supply: : -
@) Volts ~___(ii)) No. of Phases _ . _ . (iii) - AC/DC

.. Name of the consumer or owner
. Address of the consumer or owner

. Particulars of the installations

a)  Motors: | :
"~ |Make - [No. |HP. | Amps. | Voltage
S 6 ' : -
G
| (b)  Other equipment (complete details to be ﬁnﬁished):
o S . _
(i)

Total connected load h.p/KVA"

"(¢).  Generators details i.c. Make, VS.VNa, KVA rating and Voltage:

()

(i)

General condition of the installation: .
Sl. - | Regulation Requirements _ Report
No. | Nos. o '

7. | Regulation-3 | Is the register of designated persons properly | Yes/No
made and kept up to date duly attested ? '

8. | Regulation- | (i) Is/Are there any visible sign(s) of | Yes/No
12 overloading “in respect of any apparatus | "
' - wiring? . :

(i) Whether any unauthorised temporary Yes/No
installation exist?.

(iii) Are the electric supply lines and apparatus Yes/No . -
so installed, protected, worked -and -
maintained as to prevent danger ?

(iv) Any other general remarks, -

9. | Regulation- | Give report on condition of service lines, | Saf
13 cables, wires, apparatus and such other fittings | S
" Iplaced by the supplier or owner of the
premises. If not satisfactory give details.

e e T R g e
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have been conspicuously marked and kept
'in convenient situations in addition to fire-
extinguishers suitable for dealing with
electric fires ?

10. [Regulation- | Whether suitable cut-outs provided by the | Yes/No
14 supplier at the consumer’s premises are within ’
' enclosed fire proof receptacle?
-/ 11. | Regulation- (i) Whether switches are prov1ded on live | Yes/No
15 conductors?. :
(ii) . Whether indication of a permanent nature | Yes/No
is provided as per Regulation so as to
distinguish neutral conductor from the live |
conductor?. ,
(iii) Whether a direct line is pr0v1ded on the | Yes/No
neutral in the case of single phase double
: pole iron clad switches instead of fuse ?
12. | Regulation- | (i) Whether earthed terminal is prov;ded by | Yes/No
116 : the supplier?. :
1 (ii) General visible condition of the earthmg Satisfactory/Not
, - arrangement. Satisfactory
13. | Regulation- |(i) Are bare. conductors in building | Yes/No
17 " inaccessible? : 1
(i) Whether readily accessible switches have | Yes/No -
A P been provided for rendering them dead ?
14. | Regulation- | Whether “Danger Notice” in Hindi and the | Yes/No
18 : local language of the district and of a design as
per relevant Indian Standard s affixed |
permanently in conspicuous position?.
15. | Regulation- (i) Whether 1nsulat1ng floor or mats conformmg Yes/No
' 19 to I1S-15652:2006 have been provided? :
(i) - Whether identification of panel has been'| Yes/No
“provided on the front and the rear of the -
: panel? :
{ 16. | Regulation- | Whether flexible cables used for portable or | Yes/No
21 transportable equipment covered under - the |
' Regulation, are heavily insulated  and
- | adequately protected from mechanical injury?. E
17. | Regulation- | State the condition of metallic coverings | Satisfactory/Not
22 | provided for various conductors. | Satisfactory
18. | Regulation- Whether the circuits or apparatus intended for | Yes/No
24 - {operating at different - voltage(s) are
distinguishable by means of 1nd1cat1on(s) of |
permanent nature?. “
19. | Regulation- Whether all circuits and apparatus are so | Yes/No .
26 " | arranged that there is no danger of any part(s) :
- becoming accidentally charged to any voltage
.| beyond the limits of voltage for which 1t/they
is/are intended ? i
120. | Regulation- (i) In the case of generating stations, whether | Yes/No
* fire-buckets filled with clean dry sand
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) ;:;J.

(i1) Whether First Aid Boxes or cupboards
conspicuously marked and properly
equipped are provided and maintained?.

(111) Is adequate staff trained in First Aid
Treatment and fire fighting?

Yes/No

Yes/No

21.

Regulation-
28

(i) Whether instructions in English or Hindi
and the local language of the district and
where Hindi is the local language, in
English and Hindi, for the resuscitation of
persons suffering from electric shock have
been affixed in a “conspicuous place” ?.

(i) Are the designated persons able to apply
instructions for resuscitation of persons
suffering from electric shock ?

Yes/No

Yes/No

22..

Regulation-

34

Leakage on premises:
State insulation resistance between conductors
and earth in Mega Ohms.

23.

Regulation-
35

(i) Whether a suitable linked sw1tch or circuit
breaker is placed near the point of
commencement of supply so as to be
readily accessible and capable of being
easily operated to completely isolate the
supply ?

(ii) Whether every distinct circuit is protected

against excess electricity by means of a

suitable circuit breaker or cut-out ?
(iii) Whether suitable linked switch or c1rcu1t

breaker is provided near each motor or -
apparatus for controlhng supply to the ‘

motor or apparatus?.

(iv) Whether adequate precautions are taken to-

“ensure that no live parts are so exposed as
to cause danger?.

Yes/No

Yes/No

Yes/No

‘Regulation-

37

(i) Whether clear space of 100 cm is provided

. in front of the main switchboard?.

(ii) Whether the space behind the switchboard
exceeds 75 ¢m in width or is less than 20
cm?.

(iii) In case the clear space behind the
switchboard exceeds 75 cm. state whether

a passage way from either end of the |

switchboard to a height of 1.80 metres is
provided.

Yes/No

Yes/No

Yes/NCt 7

7.

Regulation- |

41

(i) Has the neutral point at the transformer and

generator been earthed by two separafe

and distincttonnections with earth?

(i) Have the frame of every generator,

stationary ‘motor and so far as practicable
portable motor and the metallic parts (not
intended as conductors) of all transformers

Yes/No

Yes/No

and any other apparatus used for
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" regulating or controlling electricity and all
apparatus consuming electricity at voltage
exceeding 250V but not exceeding 650V
been earthed by two separate and distinct
connections with earth ?

(iii) Have the metal casings or metallic
coverings containing or protecting any
electric supply line or apparatus. been
properly earthed and so joined and
connected across all junction boxes as to
make good mechanical and electrical

. connection? '

(iv) Whether the consumer’s earth-electrode is
properly executed and has been tested. If
- yes, give value of earth resistance?.

:,(v) Is the earth wire free from any mechanical |

damage ?

Yes/No

26.

Regulation-

45

Have the protections and interlocks for the
generating units been prov1ded If not, give
details?.

27..

Overhead

| Lines

(i) State if -the consumer has any overhead
lines.

(if) Does the overhead line near the premises
of consumer meets the requirement of

" regulations 58, 60 and 61?7 If not, give

details. ‘

(iii) Is guarding provxded for overhead lines
at road crossings?

{iv) ~ Any other remarks.

Yes/No

-Date :

Signature of the Inspecting Ofﬁcer

~Name

Designation

File No.

Copy forwarded to Chief Electrical Inspector for .. e
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Report No.

Date of Last inspection

" FORMIII
( Installations of voltage excéeding 650V )

Date of Inspection

Sl

No.

Regulation

‘Nos

Requirements

" Report .

1.

Regulation-3 -

Is the register of the designated persons
properly made and kept up to- date duly
attested?

Yes/No

Regulation-
12

(1) Is/Are there any visible s:gn(s) of

overloading in respect of -any apparatus?

(11) Whether any unauthorised temporary

* installation exist? :
(ili) Whether the motors and -controlling
equipment are being over hauled
_ periodically and recerd kept of the same in
aregister?
(iv) Whether the transformer oil samples are

being tested periodically and results |

recorded in a register?

(v) Whether suitable lightning arrestors have
been provided near the transformers for
protection against lightning?

{ (vi) Whether earth resistance is being

measured periodically and results rccorded
“in a register?

1 (vid) Any other defect or condition which may

be a source of danger. If Yes please
explain?
(viii) Whether operation and maintenance

data has been clarified, categorized and.

‘computerized  for prompt and easy
- retrieval? '
(ix) Whether predictive mamtenance is being
‘performed for installation - of voltage
exceeding 650V
(x) Whether residual life assessment and life
extension  programmes are  being

undertaken for installations or equipment

of voltage exceeding 650V (applicable for
installations or equipment more than 15
years old)?

(xi) Whether all required type and routine tests at

factory-done for equipments. Deficiencies and
Discrepancies in above test report and results,
if any, shall be reported? )

(xit}) Are there deficiencies in.construction with

Yes/No

Yes/No

Yes/No ' '

Yes/No

_Yes/No

Yes/No :

Yes/No

Yes/No

Yes/No~

Yes/No

Yes/_No

Yes/No




352

THE GAZETTE OF INDIA : EXTRAORDINARY

[ParT III—SEC. 4}

reference to Indian Standard requirements;
Please specify.

Regulation-
13

Give report on condition of service lines,

cables, wires, apparatus and such other fittings .

placed by the supplier or owner of the
premises. If not satisfactory give details.

Satisfactory/Not
Satisfactory

Regulation- -
14

Whether suitable cut-outs provided by the
supplier at the consumer’s premises_ are within
enclosed fire proof receptacle? '

Yes/No

Regulation-
15

(i) Whether switches are provided on Tive
conductors?.

(i) Whether indication of a permanent nature
is provided as per Regulation so as to
distinguish neutral conductor from the live
conductor?.

(iii) Whether a direct line is prov1ded on the
neutral in the case of single phase double
pole iron clad switches instead of fuse ? -

Yes/No

Yes/No

Yes/No

.Regulétion—

16

(i) Whether earthed terminal is provided by
- the supplier?.
(i)

Yes/No

Satisfactory/Not
Satisfactory

17

Regulation-

General ws1ble condition of the earthing
@ Ar

arrangement.
_bare
- inaccessible?
(ii) Whether readily accessible switches have
been provided for rendering them dead?

conductors  in bui_lding

Yes/No _

Yes/No

Regulation-
18 '

| Whether “Danger Notice” in Hindi and the
| local language of the district and of a design as
affixed

per relevant Indian - Standard is
permanently in conspicuous position?.

Yes/No :

Regulation-

19

@

(i) Whether the practice of working on live
lines and apparatus is adopted ? If so, have
the safety measure been adopted as per
Schedule-I11 ?

Whether insulating ﬂoor or mats
--conforming to IS-15652:2006 .have been
provided? '

14. (iii) Whether identification of. panel has
been provided on the front and the rear of
the panel?

Yes/No

YeS/No

Yes/No

10.

Regulation-
21

Whether flexible cables used for portable or

transportable équipment covered under the

Regulation, are heavily insulated and
adequately protected from mechanical injury?..

Yes/No

-

11

‘Regulation-

22

| State “the condition of metallic coverings
~provided for various conductors.

Satisfactoty/N ot
Satisfactory

12.

Regulation-
24

Whether the circuits or apparatus intended for
operating at different voltage(s)

permanent nature?.

are |.
1 distinguishable by means of indication(s) of

Yes/No
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13.

Regulation-
26

‘Whethet all circuits ‘and - apparatus are so

arranged that there is no danger. of any-part(s)
becoming accidentally charged to any voltage
beyond the limits of voltage for ‘which it/they
is/are intended ?

“Yes/No

14.

{ Regulation-

27

(i) In the case of generatlng stati'ons_-and
enclosed sub: stations, whethier fire-buckets
filled with clean dry sand” have - been

‘conspicuously . marked and kept im
convenient situations in: addition to: fire-
extingunishers suitable for deahng with |-

electric fires ?

(ii) Whether First Aid Boxes or cupboards.

conspicuously marked and ~properly
~ equipped are provided and maintained?.
(i) Is adequate staff trained-in First. Aid
‘Treatment and fire fighting?

Yoo

Yes/No

“Yes/No.

15.

28

Regulatlon- '

(i) Whether instructions in: English or. H1nd1

and. the local language -of ‘the district and’
" where Hindi is the local language, in |
English-and Hindi, for:the resuscitation of

persons suffering from electric shock-have
- beenaffixed in a “conspicuous place” ?.
(i) Are the designated persons. able to. apply:
instructions for ‘resuscitation of persons
suffering from electric shock ?

Yes/No

YeS/No

16.

Regulation-

34

Leakage on premises:.

State insulation resistance between: conductors '

and earth in Mega Ohms, - - I

- 17.

Regulation-
35 '

(1)~ Whether a suitable linked switch, or circuit

‘breaker, or emergency tripping device is

" placed near the point of commencement of

supply .so as to be readily accessible and

capable of being easily operated to
completely isolate the supply? ..

(ii) Whether:suitable linked switch or a circuit

breaker to carry and break the full load

current on the secondary side of a

transformer?

(iii) Whether every distinct circuit is.protected
against excess elcctnmty by means of-a

suitable circuit breaker or cut-out? ,
(iv) Whether linked switch or circuit breaker or
‘emergency tripping device is' provided

near the motor or other apparatus .at|

voltage exceeding 650V but-not exceeding
33kV for controlling supply to the rnotor
or apparatus?

-| (v} Whether adequate precautions are taken to
ensure that no live parts are so exposed as-

Yes/No |

Ye_st‘ 6 :

Yes/No

Yes/No

' Yes/No

3747 GI10—45

to cause danger?

1 2 ——
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13,

-Regulation-

37

(i) Whether clear space of 100 c¢m is provided.

in front of the main switchboard?.

(i) Whether the space behind the switchboard

_ exceeds 75 cm in w1dth or is less than 20
cm?.

‘- (111) In case the clear space behind the-

switchboard exceeds 75 cm. State whether
a passage way from either end of the

’ sw1tchb0ard to a height of 1. 80 meters is |

provided.

-\Yes/No

Yes/No

Yes[No

19.

| Regulation-

44

(1) Whether all conductors and apparatus
including  live parts  thereof are
“inaccessible?

(i1) Whether all windings-of motors or other.

apparatus are suitably protected?

(iii) State in case of transformers or reactors or

switches or static condensers involving the
use of more than 2,000 litres of oil in one
chamber, if sultable oil soak pits . are
provided?

(iv) Where 9,000 litres or more of 011 is used in
any one oil tank, has provision, been made
for draining away or removal of oil which
may leak or escape from such tank(s)?

(v) Whether = trenches inside sub-station
containing cables are filled with non-
inflammable - material or completely
covered with non- inflammable slabs?

(vi) Are conductors and apparatus so arranged

that they. may 7be_i'nade dead in sections | -

for carrying out work thereon? -

lYes/Nb '

Yes/No
Yes/No

Yes/No

Yes/No

Yes/No

20.

Régulation{

45

Whether protections and interlocks have been
provided? Ifnot, give details. .

Yss/No'

21..

Regulation- -

48

(1) Have the frames of every generator,
stationary ‘motor, and so far as practicable
- portable motor and metalhc parts not
intended as conductors of all transformers
and any other - apparatus used for
regulating or controlling electricity and all
electricity consuming apparatus at voltage
exceeding 650V but not exceeding 33kV
been earthed by two separate and distinct
_connections with earth ?
(i) Isthe earth w1re free from any mecha.mcal
damage ?
'(iii) Has the neutral pomt at the transformer and
__ generator been earthed by two Separate
- and distinct copnections with earth?

‘(iv) Have ‘the metal casings or metallic.

© . coverings containing or protecting any

| Yes/No - -

Yes/Nc

Yes/No

Yes)’No '

electric supply hne or apparatus been
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properly ~ earthed and so joined and

- connected across all junction boxes as to

make good mechanical and electrical

connections  throughout their whole

length? : '

(V) Whether earthing -has been properly

executed and has been tested. If yes, give
value of earth resistance.

22, -

Regulation-
49

Is the outdoor. (except pole type) sub- station
efﬁmently protected by fencing not less than
1.8 metres in height?

23

7Regulati0n—

50

(1) = Where platform type.construction is used

for- pole type sub-station, has sufficient |

space for a man to stand on the platform
been provided?
(11) Has hand-rail been provided and connected
with earth (if metallic and if sub-station
has not been erected on wooden supports
and wooden plateform)?

Yes/N.o

24,

Regulation-
51

Has

suitable provision- been made for
immediate and automatic or manual discharge
of every static condenser on disconfiection. of

supply ?

Yes/No

25

Overhead
Lines

(1) What is the minimum size of the conductors
~of overhead lines used ? State the type of.

conductors.
(ii) Whether clearances above ground of the

lowest conductor of overhead lines are as

* per regulation 587?

-1 (ili) On the basis of maximum sag, Whether
veriical cleararices where the lire of

‘voltage exceeding 650V passes above or
adjacent to any building or part of a
building are as per regulatlon 617
(iv) On the basis of maximum deflection due
~ to wind pressure,
" clearanées between the nearest conductor
and any -part of such bulldmg are as per
-regulation 617
(v) Where conductors formmg parts of system
at different voltages are erected-on the
same supports, whether adequate provision
- has been made as per regulation 62 to
pguard 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 ?
(vi) Where overhead lines cross or are in

whether horizontal | -

Size of

Conductor ---

Yes/No

Yes/No
Yes/No |

Yes/No

,Yes/N:o :

proximity to each other whether they have
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_each other-as.per- regulatlon 69?7
(vi) ‘Has every -guard wire. been - properly

earthed as per regulation 70 at each point-

at which . its -electrical continity. is
‘broken?

(viii)(a): Whether metal’ supports of overhead-
lines and ‘metallic fittings attached thereto-
- are permanently carthed as per regulatlon'

727

(b). Has each- stay-w1re (except in case

where an insulator has been placed in it at

a height not-less than 3 ‘meters -from the -

ground) been. earthed as per regulatlon
72?

(1x)(a) Whethet overhead lme is - suitably
protected with'a device for rendering the |

line electrically harmless. in case 1t breaks
as;per regulation 737
- (b)-Whether anti-climbing devices have
been. provided at each: support as’ per
-Tegulation 73? |
(x) (a)-Has:the. owner of overhead 11nes adopted
efficient means for diverting to earth.any
" electrical surges due to lightning in every

-overhead line which is so.exposed as to-be
liable -to.-injury . from hghtmng as per ,

Tegulation 747 -

(b) Whether carth lead from the lightning

arrestors; 1is -connected to a separate earth
electrode as per regulation 74?
-(x1) - Whether unused = overhead lines are

maintained in a safe mechanical cond1t10n -

as-per regulation 757

(xii) Whether statutory clea.rane.es from

Authorities - le . . Forest
Department/Railways/ PTCC/Defence
(AHQ)/Civil -Aviation have been taken as
- per Indian standard. If - yes, enclose copies
of .the same. :

“been ‘suitably- protected to guard against.
ppossibility of their .coming in contact with

Yes/No

Yes/No

Yes/No

Yes/No ‘

Yes/No

Yes/No

Yes/No B

Yes/No

Yes/No

Date :

Copy forwarded to Chief Electrical Inspector for ........ooenueruinns '

(xii) Any-other rema.eks.

ng‘n’ature of the Inspecting Officer/ -

Name

. Designation

- ' - File No.
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Schedule-V

Form for obtaining results durmg inspection: by suppher at each supply pomt to:

consumer

[See sub—.regulktion-—-(z-)' of regulation:(31)]

" Name and address of the consumer

1.
2. - Details-of installation
3. Short ¢ircuit fault level of the installation . :
4, Dateof commissioning of installation(in-case:of additional:supply-or -
reconnection) . - L
5. Results of tests conducted: '
[ S1 | Equipment Test Conducted - _ | Test Results ~ |/Remarks’
No. - -' S A Y (R
{1 [ Linked Switch | (i) Mechanical operation. - - |‘Smooth/troublesome: - |
- {withfuse(s) | (ii) Rating of fuse wmmmmemmm . Ammp.
_ - (iii) Contact of blades - | -Full/Partial
1 a | Isolator i) . Mechanical:operation - |-OK/not:0K
ii) Remote operation _ :OK/not:OK..
iii) Local operation. .- "~ [OK/not:OK
| iv) Measurement of contact . .
| resistance | sacememeame—micro:Ohm
1 v) Interlocking with.earthsswitch - | OK/not:OK:
vi) Interlockingwith- CB~ - | OK/not-OK -
vii) IR Values - " | ~eseemenem-M Ohm |
' | Ph:Ph' . PhE
Open condition - ---
- Closed condition --n N
2 - | Circuit — [ (1) Rating of Circuit. Breaker - S 1
Breaker (a) Type _ | e , B R
| SINo. —---- |  (b) Voltage o e kV. '
' " (¢) Normal Current o reeeme AIPS
(d) Rupturing capacity : ~KA’
(2) IR Values ' B M G)hm
Open condition - ' -
‘Close condition --- ---
(3) Contact Resistance : SE——T .0 v T
(4) Mechanical.operation:. .Instant smooth/time
- . - gap:( Sec))
{(5) Remote operation: OK/mot:OK: .
(6) Local-operation: . |'OK/not:OK:
(7) Interlocking withIsolator: - [ OK/notDK
(8) Interlocking with-earth switch = |:OK/not'OK
Circuit (9) Alarm and Trip for | OK/niot: OK
Breaker OTY/WTVBuchholz/PRV- - .
Control. (10) Earth Fault Relay : . |'OK/not: OK
Circuits | (11) Overcurrent Relay : {1 OK/mot: QK.
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(12) Under Voltage Relay: | OK/not OK
- | (13) SF6 pressure alarm and tnp ‘OK/not OK
| operation test |
3 | Transformer (A) Insulation Resistance Values: o
S1. No, ---- 1. HTtoLT: = | s=emeeebeemee M ohm
' 2. HTto Earth: | —=meeweremeees M ohm
3. LTtoBarthy = = | e;ceeceemooem- M ohm
'| (B) Break down Voltage Test |
Oil Sample - I(Top) | -smeemeeeees KV
Oil Sample - II (Bottom) =~ | ==—-eswememee- kV
4 (C) Vector Group Test: OK/not OK -
(D) Polarity Tests: OK/not-OK: :
| (E) Maguetizing Balance: OK/not OK. -
(F) Tan Delta Test ( as per capacity) | OK/not OK
(@) Oil level in conservator Tank: OK/not OK
(H) Oil level in breather cup: .OK/not OK
(I) OTI/'WTI settings : AT---°C A/T ~-C
(1) OTI/WTI alarm and trip OK/not OK -
operation .| OK/not OK
(K) Operation of Buchholz relay ~1-OK/not OK
(L) Operation of PRV OK/not OK
(M) Oilleakage = . OK/not OK
1 (N) Interlock of door switch for dry -
~ transformer N
(O) Clearances for R 5 1.
Side clearance: | eemeeemee- Meters
Between two Transformers:(P) Body | s----e-e--. Ohm’
earth resistance ‘Nj---Ohm
Neutra] earth resistance Nz---Ohm
4. | DG Set (A) Interlockmg with other Supply OK/not OK
S1. Nos. for Sources:
1. Alternator: | (B)Bodyearthresistance. @~ |- ----- Ohm
2. Engine: Neutral earth resistance Nj---Ohm
Nz--;Ohm
5 | Cables (A) Insulation Resistance Values: -
' Size: Sq. mm 1. Ph-Ph: | e M Ohm
' 2. Ph-Earth: R e M Ohm
3. Ph - Earth + other Ph: -~=-----M Ohm.
(B) Bendmg Radius: | OK/not OK.
‘6 | Earthing : . A) Metal and Size of - | CwWAlGI --- Sq. mm |

_ - -Earth Strips:
B) Type of Earthings: .
(1) Plate Earthing:
(2) Pipe Earthing:
(3) Couutter poise Earthmg

Yes/No

YesNo

Yes/No

N1 —-_—--Oh,l‘hl N2 ----0him

s T T e

(C) Values of Earth resmtances of -

W
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. earth electrodes for '(R) ---ohm (Y) ---ohm
(1) Reactor Neutral:. - (B) ----ohm
2) LAs: | e ‘ohm
' ; e ohm
(3). Structure: _,
(4) Frames/BodJes of | e ohm
Equipment: : -
(5) Motors :
7 | Potential | (1)  Ratiotest OK/not OK
Transformer (ii)  Polarity test ‘OK/not OK
(i) BDVofoil | e kV
(tv) IR test (R) P-E-------M Ohm
(Y) P-E------- M Ohm
: : : (B) P-E------- M Obm
8. |-Current (i)  Ratio test OK/not QK
Transformer | (ii):© Polaritytest - OK/not OK
(1ii) - BDV of ol kV
(iv) IR 'test (R) P-E~rne--- M Ohm

Physical condition of _

9. { Transmission | (i) : OK/not OK
line : conductor/tower
(i)  Check of tower accessories . OK/niot OK -
(i)  Tower footing resistance =~ | -eweumeem- Ohm
(iv)  .Conductor contmulty test “OK/not OK -
(v) Check of ground clearance. | OK/not OK
(vi) ~ Chéck of electrical clearance | OK/not OK
along the route
‘General Observations : S
SL.No. Item ObServationsr
1. . [ Check of required phase to phase phase to ground and | -
sect10na1 clearance. '
2. Check of equipment lay out and over all mstallatxon
' details. :
3. | Test of resistance of earth mat or earth electrodes as
applicable. : :
4. Check of consumer’s pre—comrmssmmng test reports
[of individual equipment.
5. Check of manufacturer’s routine/type test reports of
1 individual equipment. -
6. Whether Inspector’s approval if applicéble 18 obtained?-
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Whether owner’s sélf certification about:compliance
' |'with the Regulations is dbtained?

| General observation.and:-views- (spemfic deviation from
- | the requirements of the Regulations shall be-clearly -
o brought out)

- Name, Signature and Seal of the Authority”

Schedule-VI

‘Form for notice in respect of failure of supply

[See subsregulation (3) of regulation (39)]

(1) Name and: address of the suppher
(2) Dateand time of failure of supply
- (3) Areas:affected.dueto failure
{4): : Causes of failure
(5).  Probable.time for restoration of supply
(6): Additional: 1nfarmatzon, ifrany

Date : 7 _ :
,”"I_(Name, Signature, Designat.ioh
and Seal of Authoity)
Place: o o

Time;:
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Schedule-VIF

Mlnnnum safety workmg clearances where electricity at voltage exceedmg 650 V

is supplied, converted, transformed or used
[See sub-regulation (2)(iii) of regulation (44)]

'Hi‘glfest Sys‘terne Voltage (kV). Safety Worki_ng’ Clearance (Metres) |

i2 - 2.6
36 | 2.8
725 . -3
135 | 3.7
245 . . 43
220 - 64
800 N | 103

~ (1) The above values are valid for altitude ot exceeding 1000 m. A correction

factor of 1.25 per cent per 100 m is to be applied for increasing the clearance for
altitude more than 1000 m and upto 3000 m;

(2) The above safety workmg clearances are based on an insulation height of

2.44 m which is the height of lowest point on the insulator, where it meets the

7 earthed metal, from the ground;

(3) “Safety Working Clearance” is. the minimuni_ clearance to be maint_ained in
air between the live part of the equlpment on one hand and earth or another piece
of equlpment or conductor on which itis necessary to carry out the work, on the

- other;

(4) The “Highest System Voltage;’ is deﬁned as the highest rms phase tc phase

voltage which occurs under normal operating conditions at any time and at any

point. of the system. It excludes voltage transients (such as those due to system .

switching) and temporary - voltage variations due to abnormal system conditions
(such as those due to fault conditions or the sudden disconnection of large loads).

3747 GIMN0—46 ' ' z
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Schedule-VIII

Minimum safety clearances to be maintained for bare conductors or live parts of
any apparatus in out-door sub-stations, excluding overhead lines of HVYDC'
1stallatlons :

[See sub-regulation (5) of regulation (44)]

S.No. | DC Voltage &V) ] Poleto Earth Clearance . Ground Clearance

B 7 , ' ' (Metres)‘ - ~ (Metres) 7
1. 100 kV R 117 4.55 i
2. 200 kV 180 | 565 |

3, 300KV 245 6.75 ’
a. W0kV. | 306 | - 800 |
5. 500KV | 365 T 500 !
6. 600 kv T 398 T el

7. B00KV B — 11z ?

(1) The above ground clearances are not applicable to equiprnent that are housed
within fence or a building and where access is prevented under energrsed condltlon
through a sultable safety 1nterlock1ng scheme, : g -

- (2) The above pole to earth clearances are “for conductor-structure electrode
conﬁgurahon using gap factor k equal to 1.35. : :
(3) It is recogmsed that within a substatron man},r d1fferent types of electrode
configurations shall be there with different values of k, therefore, the above clearance
shall be modified based upon the values of gap factor for a partxcular electrode ' *
conﬁguratmn subj ected to the minimum ground clearance :

(4) WClearance shall befprov,ided for electrical _apparatus o that_sufficient space is v
available for easy operation and maintenance without any hazard to the operating and
maintenance personnel work1ng near the equipment and for ensuring adequate
ventilation. '

|
|
|
|
|
|
|
|
|
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(1)
(2)
(3)

Y

()
{0)
(7)
(8)
)

. (10)

‘Schedule-IX

Form for reportmg failure of Transformers or Reactors of ratmg
20 MVA/MVAR and above

[See sub- regulatlon (8) of regulatlon (46)]

Type of Equipment (Transformer or Reactor)

Capacity (MVA/MVAR) _ '
Location (Address) o C ~
Owner and address of owner : '

Date of failure

Year of manufacture

Date of Installation

Make

Reasons for failure ‘

Measures being taken to avoid recurrence of failure

Date :

(Signature and name of Mahager/Executive
Engineer of the installation)
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e ripom————

Sehedule-x

Ground, Vertical and Honzontal clearances
[See sub-regulation (6) of regulation 58, suh—regulatlon 5) o.f regu]atlon (&0) and
" sub-regulation (5) og regulation 61] -

s—3a3m. $a

...... - e a e e ey Muxm,
« Betlection

Maxm., ] -
Qeflection E  conduntor
F J—-F.l“ﬂ!ﬂ_i

oM 3im. Sag
[ E—

- GCL: Clearances as per Regulation 59
VCL: Clearances as per Regulation 60 & 61
HCL: Clearances as per Regulation 60 & 61 -




: - Name of Electrical Supervxsor
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e T — Schedule-XI
FORM OF ANNUAL RETURN FOR MINES
{See ,sub-regulaﬁoﬁ (1) of regulation (95)]
This form must be correctly filled up by the. owner, agent, mariager or engmeer
and sent 4o the Inspector not later than the first day of" February every year _
Part A : ,
Year ending 20-

~ Name of Mine State , ' .

Sitnation .of Mine. District  _

‘Postal address of Mine '

Name and address-of: owner

Name of agent ,
- Nameof: manager

Name of engineer

(1) System of supply (whej:her direct: current or alternating current)
Voltage of supply
Periodicity (if alternating current)
N Source of supply.
{2) Voltage at which. electnc1ty is used for - ,
. Lighting
Power - :
(3) Patticulars of Motor etc. |
_ o o - POWER .
: ' (a) :On Surface _
Type of Motor (H.P/K.W.) | Type of control.gear | Location | Purpose for whichused .
| / apparatus.and voltage - ' : '
= ‘ o ___(b)InMine
| Type ~ of  Motor | Type -of | Location | Purpose for| Ventilation -| Percentage  of
| (HP/K W) /| -contrel : whichused - ' - | inflammable gas:
apparatus.and voltage ‘| gear - | -orvapour
- ~ LIGHTING | _
| -Typeoflight fitting' |  Wattage |  Location Percentage of inflammable
S ‘ - 1 gas-or vapor

e e T
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'SFhedi.lle-XII N

FORM OF ANNUAL RETURN FOR OIL-FIELDS
[See sub-regulation (1) of regulation (95)]

This form must be correctly ﬁlled up by the owner, agent, managef or engineer
.. and sent to the Inspector not later than the first day of February every year.

Part A

_ ' Year ending 20

Situation of Qil-field - . State : '

Name of Oil-field ' - - Distriet

Postal address of Oil-field '

Name and address of owner

Name of agent

Name of manager

Name of engineer -

Name of Electrical Supervisor
: ' Part B

(1) System of supply (whether dlrect current or altematlng current)
Voltage of supply .
Periodicity (if alternatmg current)-
Source of supply. .
(2) Voltage at which electricity is used. for -
. Lighting
Power- :
(3) Particulars of Motor etc. in use on the field :-

| (a) On wells

No. or other identifying Dr1111ng or | Typeand HP | No.of lamps | Other electrical
Mark of well pumplng of motor and type -appliances
1 S 2 4 3 4 5
o " (b) Not on wells -
‘Type and H.P of motor Purpose for which used | Identifying mark on map
1 ' 2 ; 3

4) Other electrical apphances, not including in 1tem3 in use on the ﬂeld

- Appliances Type and size in KW. Purpose for whlch used - Identifying mark on map
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. ‘ ) Schedunle-X111

LOG SHEET FOR MINES AND OIL-FIELDS

{See sub-regulatlon (9) of regulatlon (110), clanse (a) and (b) -:of sub-regulatlon (5) of

regulation (11 5)]

‘Daily Log sheet for

(1) Name of Electrical Supervzsor

{2) Report as to:- -

(a)
(b}

(©)

(d)

{e)

- (®

Condltlon of the msulanon of the system

- Specified defects of msulatmn (particulars of each failure of épparams '

——

should be given).

Accidents or dangerous occurrence (iilcluding any cases of electric shock
and any cases of open sparking in, apparatus in use in places where
regulation 110 apphes .

Disconnection and reconnection of supply as requlred by sub-regulatlon :
~(9) of regulation 110. :

Examination of earth fault detectors. or- recorders as prov1ded by sub-
regulation (3) of regulatmn 100. - :

Examinations of apparatus as provided by Regulation 115.

(1) Routine examinations as required by clause (a) of sub-regulation -

(5) of regulatmn 115.

(i)  Special examination* as requlred by clause (b) of sub-regulatlon
(5) of regulation 115.

(3)  Remarks:-

Si gnéd
Examined by 7
Electrical Supervisor:
e Engiheér:
‘Manager.

*State which apparatus has been exammed or tested and result. .

NOTE:.- This log sheet should be filled in as completely as possﬂ)le If, for instance,
there are no defects of insulation to report the word ‘none’ should be written in the

vacant space.
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