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CENTRAL ELECTRICITY AUTHORITY
~ NOTIFICATION -
New Delhi, the 20th September, 2010

~ No.CEV1/59/CEA/EL—Tn exercise of the.powers conferred by section 177 of
the Electricity Act, 2003 (36 of 2003); the Central Electricity Authority hereby
makes the following regulations for Measures relating to Safety and Electric
Supply, namely:- SR

Chapter I
{. Short title and Commencement.- (1) These regulations may be called the

_Central -Electricity Authority (Measures relating to Safety and Electric Supply)
Regulations, 2010. ' ;

2) They shall come into force on the date of their final publibation in the Official
Gazetle. ! S S

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

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

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

accessories and appliances in which conductors are used;

(¢) “bare” means not covered with insulating materials; :
(D “cable” means alength of insulated single conductor(solid or stranded) or
of two or more such condiictors each provided with its own insulation, which

are laid up together. Such insulated conductor or conductors may or may not

be provided with an overall mechanical protective covering; -

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

purpose of conveying electricity and forming a sysiem or a branch of a
system; . - : o
(h) “circuit breaker” means a device, capable of making and breaking the

circuit under all conditions, and unless otherwise specified, so degigned as to.

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

conductor which is insulated and one.or more outer conductors which are
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insulated from one another and are disposed over the insulation of, and more or
less around the inner conductor;

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

(k) “conduit” means rigid or flexible metalhc tubing or mechanically strong

~and fire resisting non-metallic tubing into which a cable or cables may be

drawn for the purpose of affordmg it or them mechanical protection;
() "comnected load" means the sum of the ratings of the electr1c1ty
consuming apparatus connected to a consumer’s installation,

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

msulatmg material of such quality and thickness as to prevent danger; .

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

(0) - “danger” means danger to health or danger to life or any part of body
.from shock, bum or other injury to persons, or property, or from fire. or
-exploswn, attendant upon the generanon transmlssmn transformatmn

conversion, distribution or use of electricity;
(p) “dead” means at or about earth potential and disconnected from any live
system. It is used only with reference to current carrymg parts when these parts .

- are not live.

(q). “designated person” means a person demgnated under regulation 3;
(t) ‘“earthed” or “connected with earth” mieans comected with the general

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

of electricity without danger;

{(s) “earthing system” means an electncal system in which all the conductors
and apphances arc-earthed; -

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

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

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

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

' 'regulatmg electricity at or exceeding 650 V but not for transforming or
‘converting electricity(other than for transforming or converting solely for the
_operation. of switchgear or instruments)and includes the apparatus therein,

“(v) “flameproof 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 physwal properties of the wires and -
msu]atmg material being such as to afford ﬂe)ublhty
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(x) “guarded” means covered,. shwided fenced or otherwme protected by
means of suitable casings, barrier, rails or metal screens to remove the
possibility of dangerous contact or approach by petsons or objects toa pomt of
danger;
(y) “hand-held portable apparatus” means an apparatus which is so de51gned as
to be capable of being held in the hands and moved while connected toa
supply of electricity;
" (2) “High Voltage Direct Current (HVDC)” means Direct Current (DC) voltage
above 100000 Volts used for transmission ef power.
(za) “inspector of mines” means an Inspector appomted undetr the Mines
Act, 1952 (35 of 1952);
(zb) “installation” means any comp031te electrical unit used for the purpose of
generating, transforming, transmitting, converting, distributing or utﬂ:zmg
electricity;
(zc) “intrinsically safe” as applied to apparatus or associated “circuits shall
denote that asy sparking that may occur in normal working is incapable of
causing explosion of inflammable gas or vapour;
(zd) “increased safety type ‘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) “hghtmng arrestor” means a device which has the property of diverting to.
earth any electrical surge of excesswely high amplitude applied to its terminals
and is capable of interrupting flow current if' present and restoring iiself
thereafier to its original operating conditions;
{zfy “linked switch” means a switch with all the poles mechanicaily lmked so
~ as to operaie simultanecus.”; )
{zg) “live” menns m@cﬁr&ealw charged,; :
{(zh) “metdllic. covering” means mechanically strong meta} covering -
surrounding ome or mors conductors;
(zi) “meter” means a device suitable for measunng, mchcatmg and recerdmg
consumption of electricity or any other quantity related with electrical system
and shall include, wherever applicable, other equipment such as Current
Transformer (CT), Voltage Transformer (VI) or Capacltar Voltage
Transformer (CVT) with necessary wiring and accessories;
(zj) “mine” has ike same meaning as deﬁncd in the Mines Act, 1952 (35 of
1952); -
(zk) “neutral conductor” means that conductor of 2 multi-wire system the
voltage of which is normally intermediate between the voltages of the other
conductors of the system and shall also mclude return wn'e of the single phase
system;
(zl) “occupier” means the ownet Of. person in occupatmn of the prennses
where electricity is used or proposed to be used;
(zm) “ohm” means a unit of electrical resistance and is the electrical resistance
between two points of a conductor when a constant potential difference of one
volt, applied to these points produces a current of one ampere in the conductor,
provided no electromotive force is generated in the conductor;
(zn) “open sparking” means sparking which owing to’ the lack of adequate
provisions for preventing the ignition of inflammable gas extemal to the
apparatus would ignite such inflammable gas;
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(zo) “overhead line” means any electric supply line which is placed above
ground and in the open air but excluding live rails of a traction system;
(zp) "owner" means the company or body corporate or association or body of
individuals, whether incorporated or not or artificial Jundlcal person which
owns or operates or maintains Electric Plants and Lines;
(zq) “owner”, “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;
(zf) “portable hand lamp” means a portable light-ﬁ'tting' provided with suitable
bandle, 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, sthchmg, controlling or
otherwise regulating electricity; '
(zx) “supplier” means any generating company - or llcensee from  whose
system electricity flows into the system of another generatmg company or
licensee or consumer;
(zy) “switch” means a manually operated device for openmg and closmg or for
" changing the connection of a circuit;
(z2) “switchboard” means an assembly including 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 control 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 force and is
the difference of electric potential which exists between two points of a
conductor carrying -a constant current of one ampere, when the power
" dissipated between these points is one watt;
(zze) “voltage” means the difference of electric potential measured in Volts
between any two conductors or between any. part of either conductor.and the -
earth as measured by a voltmeter meeting Indian Standards; '
(zzf) “watt” is a unit of active power and “MW” means megawatt and is.equal
to 10% watts.

(2) Words and expressions used and not defined in these regulations but defined in
the Act shall have the meanings respectively assigned to them in the Act.
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’ 3.7

Chapter I

D_esignatihg person(sg)- 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 ofa

- 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 eut the work on electrical

Tlines 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-
il 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 persor'i shall be designated under sub-regulation (1) unless,-.

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

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

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

" Electrical Inspector when requited by him.

" (2) If on inspection, the Electrical 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. : ' '

' Electrical Safety Officer.~ (1) All suppliers of electricity including gencrating

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‘Ele_ctficql Engineering degree holder

* with at least ten years of experience in operation and maintenance of electricity

plants or an Electrical Engineering Diploma holder with at least fifteen yeass of

experience ip opération and maintenance of electric plant.

(3) The Elegtrical Safety Officer designated under sub~regﬁ1ation (1), shall ensure

periodic inspection of such instailations, get them fested and keep a record thereof
and siich records shall be made available to the Electrical Inspector if and when
required. ' '

(4) Fdr‘ every factory registered under Factory Act, 1548, ‘where more than 250

. KW of electrical load is connected, the management of the factory shall designaiea

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

3747 GIf10—25
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.-:sbseruance of the safety provisions laid under the Act and the regulations made

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

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

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

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

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

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

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

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

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

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

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

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

mamtenance of transmission and distribution systems electric plants should have

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

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

. 8

9.

. 10,

11

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

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

inspection as and when required by him.

(2) The Electncal Inspector shall supply a copy of the report of inspection referred
to in sub—regulatlon (1), to ’fhu generating company or licensee, as the case may be

Deposit of maps. — When ¢ /icense has been granted two sets of maps showing, as
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 .
furnished to the licensee. : :

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

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

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

(2) Every such licensce shall, within the aforesaid period of thirty days, supply
free of charge one copy of the license along with the relevant maps to every local
authority within the area of supply and shall also make necessary arrangement for
the sale of pnnted 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 he 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 ex1st1ng 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 all 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 ;equire.

Prov1ded that no scale shall be requlred unless maps of the locahty on that

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

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

the date when it was made or corected, 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 dpen to the inspection of all apphcants and coples thereof

shall be supphed

: Prov1ded that existing afd old plans and sections and nnderground
distribution network shall be converted to electronic form within three years from
the-date of commencement of these regulations. :

~ (4) Global Posmonmg 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 plans and

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

.sections shall be compatible to the Global Posrtlonmg System mapplng or

mapping through any other latest technology

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

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

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

~ (6) The copies of plans and sections under this regulation shail be supplied by the

12.
~ ‘protection, operation and maintenance of electric supply lines and
. apparatus.- (1) All electric supply lines and apparatus shall be of sufficient _

licensee to every applicant on the payment of such fee as the Appropnate
Commlssmn may, by regulanon speclfy

_ Chapter HI
General safety 'requirem'ents

General safety requirements pertaining to construction, installation,

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,
' mstalled protected, worked and’ maintained in such a manner as to ensure safety

of humén beings, animals and property

(2). Save_ as otherwise provided in these regulations, 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

: mconsxstency, the prowsmns of these regulalons shall prevail. -

"-(3) The niaterial and apparatus used shall confor_rn to'the relevant specifications of
‘the Bureau of Indian Standards or International Elelctro-Technical Commission

where such specifications have already been laid down.

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

13, . Service lines and apparatus on consumer’s prennses - (1) The suppher shall
ensure that all electric supply lines, wires, ﬁttmgs and apparatus belonging to him
or under his control, which ate on a consumer’s premises, are in a safe-condition
and in all respects fit for supplymg electricity and the supplier shall take

: precautrons to avoid danger arising on such premises from such supply lines,
wires, ﬁttmgs and apparatus

(2~) Semce lines placed by the supplier on the premises of a consumer which are
underground or which are accessible shall be so insulated and protected by the
supplier as to be secured under all ordinary conditions against electncal
mechanical, chemical or other m_] ury to the msulatlon

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

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

14. Swrtchgear on consumer’s premises.- (1) The supplier shall pIOVIde a suitable
switchgear in each conductor of every service line other than an earthed or earthed
A\ . heutral 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 independent -
switchgear at the point of rigid junction to the common service. :

(2) Every electric supply line other than the earthed. or earthed neutral conductor -
- of any system or the earthed external conductor of a concentric cable shall be
protected by a surtable sw1tchgear by its owner.

15, Identification of earthed and earthed . neutral conductors and position. of .
switches and swrtchgear 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:- -

1) an mdrcatlon of a permanent nature shall be provided by the owner of

. " the earthed or earthed neutral conductor, or the conductor which is to be

v - " 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 otherr cases, at a poinf corresponding to the point of
commencement of supply or at such other points as may bP approved by
. an E}ectncal 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 requirefnent 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 instaliation of voltage exceeding 250 V the

consumer shall, in addition to the aforementioned earthing arrangement, pr0v1de'

his own earthing system with an independent electrode.

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

(2 The consumer shall take all reasonable precautions to prevent mechanical
damage to the earthed terminal and its lead belonging to the supplier.

(3) The supplier may recover from the consumeér the cost of installation on the

‘basis of schedule of charges published by him in advance and where such schedule

of charges is not published, the procedure laid down, in regulation 63 shall apply.
E'xpl nation.- For the purbbses of sub-regulation (1), the éxpression “point of
commencement of supply of electricity” shall mean the point at the mcommg
terminal of the svvltchgear installed by the consumer.

Accgssibility 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) provade in readlly accessible position switches for rendering them dead

whenever necessary; and

Standards.

18. Dangér Notices.- The owner of every installation of voltage excee&ing 250 V shall

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

the local languageof the District, w1th a 51gn of skull and bones of a design as per
IS -2551 on- _

. (a) every motor, generatof; ' transformer and other electrical plant and
-equipment together with apparatus used for controlling or regulating the same;

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

(c) 1urﬁinous tube sign requiring sui)ply, X-ray and smular high frequency u

+ . : ' - installations of voltage exceeding 650 V but not exceedmg 33kV:

Prov1ded that ~where it is not possﬁ)le 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

concerned s}agil he permanently pamted on it:

Provzciad forther that where the generator, motor, transformer or other
apparatus is within an 2nclosure one notice affixed to the said encicsn;e sitall
be sufficient for the purposev of this regulatmn

Explana:zoaz- For the purpose of clause (b) rails, tubular poles, wooden
supports, reinforced cement concrete poles without steps, I-sections and
channeis, shall be deemed as supports which cannot be easily climbed upon

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

(2) Every person who is working on an electnc supply line or apparatus or both
shall be provided with tools and devices such as gloves, rubber shoes, safety belts,

~ ladders, earthing . devices, helmets, line testers, hand lines and the like. for
_ protecting him from mechanical and electrical injury and such tools and devices
shall always be maintained in sound and efﬁcient working condition.

(3) No person shall work on any live electric supply line or apparatus and no
“person shall assist such person on such work, unless he is designated in that
behalf, and takes the safety precautlons given in Schedule-III. :

(c) take such other safety measures as are specified in the rgle‘."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 working thereon, be

deemed to be a line of voltage exceeding 650 V. N

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

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

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

21. Cables for portable or transportable apparatus.- (1) Flexible cables shall not
~ be used for portable or transportable motois, generatots, transformers, rectifiers,
electric drills, electric sprayers, welding sets or any other portable or transportable
apparatus- unless they are heavily insulated and adequately protected from

mechanical injury. o :

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

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

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

(2) The supplier or the owner after the coming into force of these regulations, shall
* . not bring into use any further electric supply line as aforesaid which is insulated or
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23.

o

protected in sifu 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 p'ip_es, and-precautions shall

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

(2) Where electric supply lines forming part of differént systems pass through the
same street box; they shall be readily distinguishable from one another and all
electric supply lines of voltage exceeding 650 V at or in street boxes shall be
adequately supported and protected so as to prevent risk of damage to or danger
from adjacent electric supply lines. " . o -

' '(3)- All street boxes shall be regularly, inspected'for' the purpose .of detecting 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 provision shall be made- . .

24.
28,

26.

i) to ensure that any gasiﬁ'v'hi‘ch may by accident have obtain_éd access to
the box shall escape before a person is allowed to enter; and

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

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

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

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

Distinction of different circuits.- The owner of every generating Sfation, sub-
station, junction-box or pillarin which there ate any circuits or apparatus, whether

intended for operation at different voltages ot at the same voltage, shall ensure by
means of indication of a permanent nature that the respective circuits are readily
(distinguishable from one another. ' - i '

Distinctioh of the installations having more than one feed.- The owner of evéry

_instaliation including sub-station, deuble pole structure, four pole structure or any
_other structure having more than one feed, shall ensure by means of indication of a
" . permanent nature, that the- installation is readily  distinguishable from  other

- :installations .- Cao T N B

Accidental charging.- (1) The owners of all. ¢ircuits and apparatus shall so_
- armrange them that there shiall be no danger -of any part thereof becoming

accidentally charged to any voltage beyond the limits of voltage for which they are
intended. ST T T e ;

(2) Where alternating current and direct current circuits are instalied 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. - -

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 G026

Provisiohs applicablé to protecﬁ\}e'equi;-iment.- {1) Fire buckets filled with
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_ and kept in all generating stations, enclosed sub-stations and switching-stations in
convenient location. ' ' ,

{2) The fire extinguishers shall be tested for satisfactory qquﬁiiﬁg_ és per relevant

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

(3) First-aid boxes or cupboards conspicuously marked and equipped with such
" contents.as. the State Government may specify, shall be provided and maintained

in‘every generating station, enclosed sub-station, enclosed switching station and in
vehicles used for maintenance "of lines so as.to.be readily, accessible during all
working hours and all such boxes and cupboards. shal, except.in the case of

* . unattended sub-stations and switching stations, be kept in: charge, of responsible
persons who are trained in first-aid tréatment and one of such persons shall be
available during working hours. e b L tr

L (@) Two or '.:i:r_'m:r'e gas ‘masks shall be prowdedconsplcuouslyandmstalled and
" maintained at accessible places in every generating station with capacity of
5 MW and above and enclosed sub-station with.transformation. capacity of

5. MVA and above for use in the event of fire orsmoke:. -, -

o Provided that where more-than one géﬁ{:i';i__tqr_‘;viiﬁ gfapa'g 1tyof 5 MW and
above is installed in a power station, each-generator shail be provided with at least
two separate gas masks in an accessible and conspicucus piacs:-

- Provided further that adequate number of gas masks.«’ i tie provided by
. the owner at every generating station and enlosed subrstation . wiil: capacity less

~than 5 MW and 5 MVA respectively.

28. Display of instructions for resuscitation of persons:.suffering:from electric
... ‘shock.- {1)-Instructions, in English or Hindi and the local language of the District
_« - and where Hindi is the local language, in.English and Hindi for the resuscitation of

.. persons suffering from electric shock, shall be.affixed: by ‘the- owner in a

.. :conspicious place in every generating station, -enclosed sub-station, enclosed

- . switching station, mines and in svery 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
ptemises where electricity is used as the Electrical Inspector may, by notice in

‘writing served on the owner, direct.

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

.(3-) .In every manned generating station; sub-station-or -switching station of voltage
. exceeding 650 V, an artificial respirator shall be :provided: and kept in good
~ - working condition. ' ool e

29. Precautions to be adopted by consumers, owners, -occupiers, electrical
> contractors, electrical workmen and suppliers~ (1) No eléctrical installation
work, including additions, alterations, repairs ‘and adjustments to existing
installations, except such replacement of lamps; fans, fuses, switches, domestic

s
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appliances of voltage not exceedmg 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 elecirical contractor licensed in this

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

holding a certificate of competency and by a person holdmg a- permit issued or
recogmsed by the State Govennnent

Prowded that in the case of works executed for or on. behalf of the

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

© - railways, the Central_,Goveinment- and in other cases the State Government, may,

‘by notification in. the Official Gazette, “eXempt on_such conditions as it may

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

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

spemﬁed class ‘of consumers,: supphers OWners or occupiers o

(2) No electrical mstallatlon work WhiCh has been camed out in contraventlon of

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

: suppher

Periodical inspection and testing 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 mstallatlon in-
. mines, oilficldsand ralIways, by the Central. Govemment '

beiongmg to the supplier, shall also be carried out at mtervals not excé”éing five
years by the Electrical Inspector, S ST ,

3 ‘Where the suppher is dn'ected by the Central or the State. Govemment as the

‘case may be, to inspect and test the installation, he shall report on the condition of

the installation to the consumer concerned in the Forms I, IT and III as specified in
Schedule—IV and shall submita. c‘opy of such repo'rt 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 require and may recommend that the defects may be ractified as per report;

- (5) in the event of the fallure of the owner of any 1nsta11at10n to rectlfy the defects

in his installation pointed out by the Electrical TInspector in his report and within
the time indieated therein, such installation shall be liable to. be. disconnected
under the directions of the Electrical Inspector ‘after serving the owner of such

mstallatlon with a notlce for not less than forty eight hours.

";made under sub-rule (1) of-rule (8) of “Quahﬁcatlons Powers and Functions of -
'Chief Electrical Inspector and Electrical Inspectors issued by Central Government
vide GSR 48] (E).dated 17.08.2006 and the appellate authority has stayed the
. orders of dlsconnectlon . ‘ :

Pro\nded that the mstal]anon sha]l not be dlsconnected in case an appeal is
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31. Testing of consumer’s installation.- (1) Upon receipt of dn application for a
. new or additional supply of electricity and before connecting the supply or
... Teconnecting the same after a period of six months, the supplier;shall either test the

. installation himself oraccept the test.results submitted by.the consumer when the
" same has been duly signed by the licensed Blectrical Contractor.

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

(3)- If as a result of such inspection and test, the supplier is satisfied that the
installation is likely to be dangerous, he shall serve on the applicant a notice in
writing requiring him to make such modifications: as:are-necessary 10 render the

.. installation- safe-and may refuse to_connect or.xgconnect. the supply until the
...~ required modifications have been completed:-

© .32, Installation and testing of generating units.-, Capacity above which generating
" units will be required to be inspected by the Electrical ‘Inspector before
- commissioning shall be as per the notification to be issued by the Appropriate

Government, under clause (x) sub-section (2).of

~section 162 of the Act. -

Chépter"IV"’ FECE
 General conditions relating to supply ad use of electricity

Precautions against leakage before connection. (1) - The supplier shall not
_connect with his works the installation: or"apparatus:on: the ‘premises of any -
. applicant for supply unless he is reasonably satisfied that:the connection will notat -
... the. time of making the connection caunse:a.leakage . from that .installation or
.. -apparafus of a.magnitude detrimental to safety. which:. shall-be . checked by

. ..., measuring the installation resistance as under,<: ..o A .

3

by

.' @) all equi;;ments shall have the insulation resistarice (-IR) value as stipulated
4+ : in the relevant Indian Standards; S e T

... (i) - on application of 500 V DC between ‘each live: conduetor and éarth for a

- - period of one minute the insulation resistance of installation and equipment of

voltage not exceeding 650 V shall be at least 1 MEGA OHM or as specified
 in the relevant Indian Standard; ' e ;

- (ul) 'Gﬁlét_pplicaﬁpri,df 25 kV?DC.bewéé@,g,thQ.l e conductor and earth for
a period of one minute, the insulation resistance. of installation and equipment

" " of voltage exceeding 650 V but not exceeding 33 KkVshall be at least 5 MEGA

©®HM or as specified in the relevant Indian Standard..

" (2) If the supplier declines to make a coﬁhéétibﬁiuﬁdé: the provisions of sub-
. regulation (1) he shall convey to the applicant.the reasons Jin_ writing for so

;-
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34.

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 electricity by the supplier or by other persons,

or which is likely to cause danger, he may give the consumer notice in writing that

e desires to inspect and test the consumer’s installation. = © -

(2) If on such rotice being given the corsumer’ does not give all reasonable
facilities for inspection and testing of his installation, or when an insulation
resistance  of the ‘consumer’s. installation is so low as ‘to, prevent safe use of
electricity, the supplier may, and if directed so to “do by the Electrical Inspector

_ shall discontinue the supp y of clectricity to the instatlation but ofily after giving to

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

shail not recommence the supply until he ar the Electrical Inspector is satisfied

that the cause of the leakage has b,e\_ep;_fe’ﬁioved.f R

38

Supply and: use 6f_-f.electri¢ity, K (1) The - electnmty shall- not be supplied,
transformed, converted, inverted or used or continued to be supplied, transformed,
converted, inverted or used unless the-conditions contained in sgb—_regulatidns (2)

~ to (8) are complied with. « 7w

(2) The following controls of {pquigité capacity to carry and break the current shall

- be placed as near as pqsigi_blq\,gftp;;;he point of commencement of supply so as to

e readily accessible-and capable.of being easily. Qpera__tqd to completely isolate the

supply to the. installation, .such. equipment being in addition to any equipment

installed for controlling individual; circuits or apparatus, namely:s. . ..

(@) a linked switch. with fuse or a circuit breaker by consumers of
- voltage which does not exceed 650 V; o '

(i) a linked swit h\tnthfuse or a circuit breaker by a consumer of

voltage exceeding 650V but not exceeding 33 kV having aggregate

installed transformer -or apparatus . capacity up 1o 1000 KVA to be

supplied at voltage upto 11 kV and 2500 KVA at higher voltages (above
- 11kVand notexceeding 33kV). . - - .

' (iii) a cirouit breaker by consumers at voltage exceeding 650 V but not
exceeding 33 kV "having an aggregdte ~installed transformer and
apparatus capacity - above:1000, KVA and supplied at voltage upto 11

“kV.and above 2500. KVA .at. higher . voltages ‘(above 11 kV and not

exceeding 33 KV); it o SRR

: (1v) acncu;t breakerby aconsumet of volméeexccedlng 33 kV.

* provided that where the point of commencement of supply and the
_ consumer apparatus, are near each other, one linked switch with fuse or circuit -

" bresker nea the point of commencement of supply shall be considered sufficient.
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(3) In case of every transforiner the following shall be provided; namely:- -
- (1) on primary srde for transformers a linked switch with fuse or circuit
~ breaker of adequate capacrty :

.. " Provided that the hnked sw1tch on the pnmary srdp of the
transformer may be of such capaclty as to carry the full load current and
to bredk-enly the magnetlsmg cutrent of the transformer: :

Provrded further that for all transformers - f .'

r ) (a) having a capaclty of 5000 KVA and above mstalled before the
year 2000; and . S

 (b) havmg a capacﬂ:y 1000 KVA and above mstal]ed m or after the
year 2000, a circuit breaker shall be provrded '

Provided alse that the linked switch on the pnrnary side of the
transformer shali not required for the umt auxrhary transfonner and
generator transformer; - -

' (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 c1rcu1t breaker of adequate rating
, shall be mstalled on secondary srde N

' -(4)'Except i'n the-ease of composite control gear' designed as a unit each distinct
. circuit is to be protected against excess energy by means of suitable cut-out or a
circuit breaker of adequate breaking 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 renewal of the fusible metal of the

cut-out w1thout danzer

7 (5) The supply of electncrty to each motor or a group of motors or other apparatus
meant for operating one particular machine shail 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. ali 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 wrth special regard to the
circumstances of their nrouoqed use and their mechanical strength shall be
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sufficient for their purpose and so far as is practicable . of such a character or 50
protected as to maintain adequately their insulating property under all working
conditions in respect of temperature and moisture; and A S

e A7) Adéquate precautions shall be taken to en_suré that .no;iiv'e'parts aren, --so-exposed

“++ as to cause danger.

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

consumer.” -

36;f-i?;ovisions for suépiy';'iani useofelectrmtymmultl-storeyedbmldmg more

. than 15 metres in height.-:(1). The connecied load and voltageof supply above

..»which inspection is .{0:

| (2) Before maklng

be.carried. out by an Electrical ‘Inspector for 2 multi-

storeyed bulding of m_ofé than fifteen meters: height shall be notified by the
Appropriate Government. - - e meen e
J&iiﬂieéﬁon for.. :c.éﬁ;ménéément _-,-(;)'_f._'_s.'-supply or
recommencement of supply: after an installation has been discormected for a period

.. of six months or more,the wner-or ocupier of a multizstoreyed building shall give
_not less than thirty days. notideiin -writing to the Electrical Inspector specify therein
. the particulars of installatior:an
“or recommenced withinthis.period, without the approval in writing of the

\d the supply of eléctricity shall not be commenced

Electrical Inspector. . =% .« -

| 3) 'ljhé; sﬁpﬁliei '01_‘_ owner of the in_§ta;;11a_t_io_n:_-_‘rshaiﬂ—l ,p;oifidq atthe point _'('>_f

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

e

" conspicuous position at not. mo ¢ than 1.70 metres above the ground so as to
completely isolate the supply to the building in case of emergency:” ~ ~

_ (4) The owner or occupier of amultl-storeyed building shall enstre that electrical

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

" manner as to prevent danger due to shock and fire hazards, and the installation is

... carried out in accordance with the relevant codes of practice. -

- (5) No otber,service plpe$ and cables shallbe taken along the ducts provided for

" “Jaying power cables and all ducts provided for power cables and other services

shall be provided with fire barrier at each floor crossing.

Conditions applicable to installations of voltage exceeding 250 Volts.- The
following conditions shall be complied with where electricity of voltage above

ol 250V is supplied, éohvcﬁéﬂ, transfonnedorused,namely- X

) all conduétbr_si,;{"?ﬁﬂét ‘thari those of "bivérhéadi"!ines', shall bé completely

enclosed in mechanically strong metal casing or metallic covering which is

" electrically and miéchanically continuous and’ adequately protected against

__mechanical damage unless the said- conductors are accessible only to an

designated person or are installed and protected so as to prevent danger:
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(ili) Every switchboard shall comply with the following-

. Pfovided that non-metallic conduits conforming to the relevant Indian
D, e Standard. Specifications may be used for installations of voltage not exceeding

(ii) all metal works, enclosing, supporting or associated with the installation,

. ofher 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 provisions of regulation 41, .- oo

R

. (a) a clear space of not less than‘-'oﬁe metre. ig,widfh..s'hall lbe provided -

" in front of the switchboard;

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

~ the switchboard, the space, if any; behind the .switchboard shall be
cither less than twenty cenfimetres Or - more than sevety five
centimetres i -width, measured from-the farthest protruding part of
any attachment or conductor; - .~ oo T

 (c) if the space behind the ‘switchboard - exceeds  sevety five
_centimetres in width, there shall'be a passage way from gither end of
“the switchboard, clear to a height of 1.8 metres. S

- (iv) In case of installations provided in premises where inflammable materials
*including gases and chemicals are produced, handled or stored, the electrical
. installations, equipment and apparatus shall ‘comply with the ‘requirements of
flame proof, dust tight, totaily enclosed or any other suitable type of electrical
- fittings depending upon the hazardous zones as per the relevant Indian Standard

© - Specifications. e

(v) Where an application has been made to a supplier for supply of electricity to
any installation, he shall not commence the supply or where the supply has

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

. _supply unless the consumer has complied with, in all respects the conditions of
- supply set out in these regulatiqns. L _

* (vi) Where a supplier proposes to supply or use electiicity at or to recommernce

supply of voltage exceeding 250 'V but not exceeding 650V after it has been

- discontinued for a period of six months, he shall, before connecting or

reconnecting the supply, give notice in wiiting - of such intention to the
Electrical Inspector.’ TR S

~ {viDIf at any time after connegting the suppiy; fthe supplier is satisfied that any
- provision of these regulations are not being observed he shall give notice of the

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

_the provisions have not been observed and. fo tectify such defects in a

reasonablé time and if the consumer fails to rectify such defects pointed out, he

~ may discontifue the supply after giving the consumer a reasonable opportunity

(TR




k2

i

[ —avE 4] S IRE TN 2 MR

38,

39,

* likely to be aﬁected by such dlscontmuance

——r—

of being heard and recording reasons in . writing and the supply shall be

discontinued only on written orders of an officer duly notified by the supplier

in this behalf and shall be restored with all possible speed after such defects are
rectlﬁed by the consumer to the satlsfactlon of the suppher '

Appeal to Electrlcal Inspector in regard to defects. ¢y i any applicant for a
supply or a consumer is dissatisfied with the action of the supplier in dechnmg to
commence, to continue or to recommence the supply of electricity to his premises
on the grounds that the installation is defective or is likely to be dangerous, he may

appeal to the Electrical Inspector to fest the installation and the supplier shall niot,
‘if the Electrical Inspector intimates that the installation is free from the defect or-

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

(2) Any test for which apphcahon has been made under sub regulation ( 1), sha!i

be camed out within seven days after the recelpt of such apphcatnon

Precautions against failure of supply and notice of failures.- (1) The layout of
the electric supply lines of the supplier for the supply of electricity throughout his
area of supply shall under normal ‘working conditions be sectionalised and 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 reasonable precautlons to avoxd any accxdental
interruptions of supply, and also to avoid danger to the public or to any, ,employee

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

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

(3) The suppher shaIl send to the Electrical 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 the failure becomes known to the suppher and shail be in
the Form given in Schedule-VI

(4) For the purpose of testmg or for any other purpose connected with the eﬁiclent
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. su_c_h' notioe shall be given in cases of emefgénéj}.

3747 GI10—27

»
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1

Chapter V

Safety provisions.for;electrical ins_falla_tions and apparatus of voltage not

40.

exceeding 650 volts-:

Test for resistance of insulation.- (1) Where. any,-.'qlrec;ufic sqpply__lin__@_ for use at

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

prescribed under regulation 33..

- 2) .Th&pt_oﬁ;iéﬁ ﬁﬁder sub-regulaﬁbn (1) shallnot apply to 'govérhééd _iirie’s except
. overhead insulated cables, unless the Elecfrical Inspector otherwise directs in any

41.

- particular case. . . :

Connection wnth earth.- The following, c-on:di't'ions"sﬁall .z{pply_ to the connection

with earth of systems at voltage normally exceeding 125V, but not exceeding 650
V,,: nam\?lYE'-,," o o - R S EAR o G ;

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

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

. or'such large number as may be necessaty. to'bring the earth resistance to a

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

" (iiy the earth electrodes so provided, _sh_all' be _.ijl_tér*C6nnthc{_l: to reduce
~-- carth resistance. ' litio ot |

“ (ili) neutral conductor shall also be earthed at one or more points along
“ ' the* distribution system or service line in addition to any connection with
i, earth which may be at the consumef’s premises.  ~ ** R
(%) ini the case of a system comprising electric supply lines having
concentric cables, the external conductor of such cables. shall be earthed by
two separate and distinct connections with earth:’ '

. (v) - the comnection with earth may include a link by méans of which the

:  connection may be temporarily interrupted for the purpose of testing or for
+ locating a fault. - ' : o

’ (v:) in a direct gurfent _threé wire system,the middle conductor shall be
- earthed at the generating station only, andthe current from the middle

~ conductor to earth shall be continuously recorded by means of a recording

" “ammeter, and if at any time the current exceeds one-thousaudth part of the
maximum supply current, immediate steps-shall be taken to improve the
insulation of the system.  ~ e N N

' (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 circnit breaker, immediate steps shall be

wmierarr—i}

i

-
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taken to improve the insulation of the system, and the circuit breaker shall
be reclosed as soon as possible. : :

S (viii) the resistance shall be used.only as 2 protection for the ammeter in
case of earths on the system and until such earths are removed and
immediate?étgps*shall be taken'to locate and 'rc';r‘_lm’__ré_ the earth.- :

© (ix) - inthe cédse of an alternating curent system, there shall not be inserted

in the connection with earth any impedance, other than that required solely

* for the operation’of swiichgear or ifistruments, cut-out or circuit breaker,

and the result of any test made-to ascertain whether the current, if any,

B passing through the connection with earth is normal, shall be duly recorded
o : AL b}'thesupplier. ST S L LT

(x) no person shail make connection with earth by the aid of, nor shall he
~ keepitin contact with, any water mains not belonging to him except with
-+ the consent of the owner thereof and of the Electrical Inspector.

. (xi) alternating Curfent. systems. which dre connected with earth as -
aforesaid shall be clectrically interconmected:

I‘rovided-:-tlﬁt anh-éo;_ﬁie,éﬁon w1th earth ':ié bonded_to the metal |
sheathing and metallic armouring,_ if any, of the electric supply lines

(xii) the frame of every generafor, stationary miotor; portable motor, and

the metallic parts, not inténded as conductors, of all transformers and any
other apparatus used for-regulating or controlling electricity, and all
electricity consuming ’ gﬁpaiéms,' of voltage exceeding 250 -V but not
exceeding 650 V-shall be earthed by the owner by two separate and distinct
connections with earth.” S N

“(xiil) neutral pointofievery generator and transformer shall be earthed by
connecting it to the earthing system by ot less than two sepearte and
distinct connections. - _

(xiv)- all metal casing or metallic coverings containing or protecfing ny
electric supply line or apparatus shall be gonnected with earth-and shall be
so joined and connected aq_r_qsssjal;l:jupqtig@pqxés and other openings as to
make good mechanical and electrical connection throughout their whole
length: ' R .

| Provxdedthat Qondltlonsmentlonedm this reg&lﬁﬁon shall not

apply, where the supply voltage does not exceed 250 V and the apparatus
_ consists of wall tubes or brackets, electroliers, switches, ceiling fans or
. other fiitings, other than portable hand lamps and portable and

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

apparatus and appliancest . . " S

u | Prowdedfurtherthat w}{ére'-';jfhéwsupplj"‘vc_:ﬂtage is_ﬁot gxceeding
e 950 V and where the installations are either new or renovated, all plug

e —— T T — — — e — T p— p e — e [
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i

‘and efficiently earthed.

.+ (xv) All carthing systems shall, - _

“(2) consist of equipotential bonding conductors capable of carrying
the prospective earth fault current and a group of pipes, rods and
“plate electrodes for dissipating the curfent -to” the  gérieral mass of
earth without exceeding the allowable temperature lithits -.as-per
~ relevant Indian Standards .in order - to " maintain “all non-custent

arrying metal works reasonably at earth potential and ‘to avoid
dangerous ‘contact potentials being developed 911,5!19_?1_?36?31_ works;

(b fimit earth resistance sufficiently low to perinit adequate fault
* current for the operation of protective devices in time and to reduce
" néutral shifting; SEngm R

(e) be mechanically strong, withstand. corrosion and retain electrical

_continuity during the life of the installation nd all earthing systems

* shall be tested to ensure efficient earthing, before the electric supply
'lines,or_appa'ratusar_egnergised., e e '

o (m) all eartliing systems belonging to the supplier ‘shall in addition, be
tested for resistance on dry day during the dry season not less than once

. every two years. [ B

© - (xvii)a record of every earth tést._n'mde'and-.thé result. ﬁié're’of shall be kept

by the supplier for.a period of not less than two years after the day of

~ ‘testing and ghall be available to the EIEcti'fc‘;al’}Inspécto)t when required.

- Explanation:- “The expression ‘-‘Class-il .Qpparams and appliance” shall

* have the same ‘meaning as is assigned to it in the_"rg:’lejatit _Indian-Standards.

42. Fiarth leakage protective device. — The supply of electricity to every electrical

iinstallation other than voltage not exceeding 250 V below 5 kW and those

 installations of voltage not exceeding 250 Y which do not attract provisions of
section 54 of the Act, shall be-controlled by an earth leakage protective device so

as o disconnect the supply instantly on the occurance of earth fault or leakage of

Provided that such earth leakage protective device shall not be required for
overhead supply. lines having protective devices which are. effectively bonded to

the neutral of supply transfotmers and conforming to regulation 73.

sockets shall be of the three pin type, and the thitd pin shall be permanently -
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_ Chapter VI |

‘ Safety prov1smns for electrical mstallatlons and apparatus of voltage

43.

- exceeding 650 volts

Approval by Electncal Inspector - (1) Vo!tage above which electrical

‘installations will be required to be inspected by the Electrical 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. r b

(2) Before makmg an apphcauon to the Electncal Inspeetor for permission to

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

'snc months and above at voltage exceedmg 650 V to any person, the supplier shall
ensure that electric supply lines or. apparatus of voltage exceeding 650 V
belongmg to him are placed in position, properly joined and-duly completed: and
eéxamined and the supply of e}ectnmty shall not be. commenced by.the supplier for

installatmns of voltage needing inspection under these regulations unless the

provisions of regulations 12 to 29, 33to° 35, 44 to 51 and 55 to 77 have been
complied with and the approval m wntmg of the Electncal Inspector has been
'obtamed by him: © '

Provided that the suppher nay energlse the aforesaid e]ectnc supply hnes

S or apparatus for the purpose of tests spec:ﬁed in regulatlon 46

3) The owner of any mstallatlon of voltage exceedmg 650 V shall, before makmg
application to the Electrical Inspector for‘approval of his installation or.additions
thereto, test every circuit of voltage exceedlng 650 V or additions thereto, other
than an overhead line, and satisfy himseif that they withstand the apphcatlon of the
testing voltage set out in sub-regulation (1) of regulation 46 and shall duly record

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

, Provxded that an Electncal Inspector may direct such owner to carry out

.. such tests as he deems necessary or accept the manufacturer’s certified tests in
respect of any partlcu]ar apparatus in place of the tests requlred by this regulat:on

,'_(4) The owner of any mstallatlon of voltage exceedmg 650 Vv who makes any
~addition or alteration to his mstallatlon shall not ‘Connect - to the supply his
apparatus or electric supply liries, compnsmg the said alterations or additions

unless and until such alteratlon or addmon has been approved in writing by the

' Electncal Inspector.

44,

Use ol\ electricity ‘at voltage exceeﬂing 650 Volts, - (1) The' Electncal Inspector
~-shall not authorise the suppller to commence supply or ‘where the supply has been
- discontinued for a -period of ¢ six months and above, to recommence the supply at

: voltage exceedmg 650 Vo any consumet unless- '

@ all conductors ‘and- apparatus ‘situated on the premises of the
consumer are so placed as to be maccessﬂ:le except to a designated person
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and all operations in connection with the said conductors and apparatus are
carried out by a de31gnated person;

@) ‘the consumer has provrded and : agrees to maintain a ‘sepiatate bmldmg
ot a locked weather proof and*firé proof enclosute-of agreed design and
location, to which the supplier at all times shall have access for the purpose
of housing his apparatus and metermg equipment, or, where -the provision
+- for:a séparate: building or enclosure is impracticable,. thegonsumer has
- segregated the aforesald apparatus of the supphet from any.other part of his
oown apparatus : T R Y

- .-::: - Provrded that such segregahon shall be by the provxsron of ﬁre proof
walls, if the Electrical Inspector consrders it to be necessary

E Provrded further that in the ‘case of an’ outdoor mstallahon the
7 ‘onsumer shall suitably segregate the aforesatd apperatus belongmg to the
f-ifr“= suppher frorn ‘his own, .

- accordance w1th regulatxon 50,

2y The owner shall observe the following conditions,” where electncrty at voltage
exceeding 650 V is supplied, converted transfonned or used s

o (1) he shall maintain safety clearances'_"for electncal apparatus as per
“ - Bureau -of Indian Standard specification” 56" that "sufficient space is
avaﬂable for easy operation and mainteriance- withiout any* hazard to the
S operatmg and maintenance personniél workmg near the equlpment and for
"’ ensuring adequate ventilation;

- (u) he shall not allow any encroachment below such mstailatlon

Prowded that where the Electncal Inspector comes across any such
encroachment, he shall direct the owner 10 remove such encroachments,

© (i) the minimum safety working cIearances'Speetﬁed in Schedule-VII :
< shall be maintained for the bare conductors or live parts of any apparatus in
_ outdoor sub-stations excluding overhead hnes of mstallatlons of voltage

e exceedmg 650 v;- :

(IV) he shall ensure that the windings of motors or other apparatus Within
- reach from any position in which a person may requlre to be are suitably
- 'protected S0 as to prevent danger -

J(V) ‘he shall ensure that where a: transformer or-'transformers are used,
S suitable provmon shall be made, either by’ eonhectmg ‘withi‘earth; a point of
" the' circuit ‘at the lower voltage or otlierwise,”tG guard-against danger by
reason of the said circuit becoming accidentally charged above' its normal
_ voltage by leakage from or contact with the¢ircuit at the higher voltage;
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(vi) a sub-station or a switching station with apparatus having more than
12000 litres of oil shall not be located-in the basement where proper oil
draining arrangement cannot be provided; - . :

{vii) where a 's_ub-statioh or a ,swifching station with appératus having
more than 2000 litres of oil is installed, whether indoor or outdoors, he
shall take the following measures, namely:- ‘

(a) the bafﬂé_ wa_ﬁs.;éf four hours. fire rating shall__( be ?rovided
between the apparatus,-. . A

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

(ii) ‘on the consumer premises;

(i) where adequate _c,learancel between the units is not
available, 7 R o

“(b) provisions ‘shall be made for siitable oil soakpit and where -
use of more than 9000 litres of oil in any one oil tank, receptacle
or chamber is involved, provision shall be made for the draining -
away or removal of any oil which may leak or escape from the
tank, receptacle or chamber -containing the same, and special
precautions shall be taken to prevent the spread of any fire

7 - resulting from the ignition of the oil from any.cause and adequate
'  provision shall be made for extinguishing any fire. which may
occur; :

(©) spare oil shall not be stored in the vicinity of any oil filted
equipment in‘any such sib-station or switching station;

-~ (d) all the transformers and switchgears shall be maintained in
accordance with the maintenance schedules prepared in
accordance with the relevant codes of practice of Bureau of Indian
Standards; eoc T et TS : :

(e) dry type of ﬁﬁnstnné:s only shall be used for installations”
inside the residential and commercial buildings; T

(viii) without jarejﬁdi_ee-‘to {he: abevef-rﬁeasufes; he :_shaU take adequate fire
protection arrangement for quenching the fire in the apparatus; '

 w; (ix) he shall ensure that the transformers:of 10 MVA and above rating or
.. = incase of oil filled transformers with oil capacity of more than 2000 liters
.. ... are provided with fire fighting -system: as per IS -3034: 1993- or with

- - -Nitrogen Injection Fire Protection system; - o R

(x) where it is necessary to locate the. sub-station, or switching station in
the basement; he shall take the following measures, namely:- RN S
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(a) the room shalf necessanly be in the ﬁrst basement at the
periphery of the basement, :

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

closed and a notice of this effect sball be affixed on outer suie of

the door;

(c) a curb (sill) of a suitable height shall be provrded at the
entrance in order to prevent the flow of oil from a ruptured
transformer into other parts of the basement

: (d) direct access to the transformer room shall be provided from
. outside and the surrounding walls. shall be lmed with fire bricks;

(&) the cables to primary side and secondary side - shall have
o sealmg at all floors and wall openmg of atleast two hours ratzng,

| (f) fire Retardent Low Smoke (FRLS) cable of two hours ratmg
_ shall be used.

(xi) he shalI ensure that oil filled transformers mstalled indoors in other-

than residential or cominercial buildings are placed at the ground ﬂoor or
not below the first basement; :

(xn) he shall ensure that cable ‘trenches inside the sub-statmns and
switching stations containing cables are filled with sand, pebbles or similar
' non-mﬂammable materlals or completely covered with non-mﬂammable
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 7

on any such secuon may be carried on by a demgnated person without
~danger; - SN

(xiv) only persons designated under sub-regulatron (1) of regulatlon 3,
“shall carry out the work on hve lines and apparatus '

(3) All apparatus shall be. protected against hghtnmg and apparatus exceeding

o 220 kV shall also be protected against switching over voltages )

(4 The equlpment used for protection and sw1tchmg shall be adequately co-

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

(5) The minimum clcarances specrﬁed in Schedule -VIII $hall be maintained for

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

overhead Iines of High Voltage Drrect Current msta]latlons
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(i) - isolators and'the controllmg circuit: breakers:shall-be mter-lecked S0

(i) * isolators and the correspon ing. earthing .swi

o :__zcorrespondmg 1solat0 IS':IH

;';the're'spec ) ches:c
supplies shall be inter-locked 1o’ prevent possibility - of any madver‘cent.
C ;‘7_’__1_3ra£§1}1elmg-or feedback; . ... .. .- .

W all gates orr doors whic grvefhac ess to- parts of -an.installation

int l_‘hl‘ocked insuchay

o ',-.";-_(v1) where {Wo.. OF .TOTe: ;generators -operate::

.. -earthing-system.. -

(2) The followmg:-protectlon'shall be: provzded incallssystems: :and - ircnitsﬁto :

. automatlcally dlsconnect the supply under abncrmal cendmons, namly -

. ;;whlch the equlpment, cable or. supply Hine-is:not: desrgned to wrthstand

(i) ‘earth fault or earth leakage protection to drsconnect the supply ,
_..automatically:if the:earth:fault current:exceeds: the-limit- of current for '

o '_ . keepingt the contact. pctentral -within the reasonable values;

o oo alarm, and; tnppmg shall bc prowded -ori-all I:ansformers of ratmgs 1000
N fe e KVAandabove; o sl it s 2 B

_ (iv) transformers of capacity 10 MVA and Ebove sha]l be protected :

. against mcxprent faults by differential’ protectlon

- 3747 GIM0—28

that the 1solators cannot be operated unless the: correspendmg breaker isdn.

1 ‘be -inter~:
locked so that no earthmg swrtch can’ be closed ‘uniess -and -until *the

;tbat these. cannot :b __opened unlessthe

switching is adopted 1nter-lock shall ‘be provided: to ensure that: gencratcr- '
breaker cannot be closed unless one of ‘the neutrals ‘is- cennected it the :

B .tr) over current prctectlen to dzsconnec the: supply autcmaucall tf che '
) rated current 0f the equipment, cable.or: supply:line iz exceeded for:a: tlme —

- (111) gas pressure type and winding and oil temperatuze: protectxon to g:ve ,
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“.(v) -all generators with rating of 100 KVA and above shall be protected
against earth fault or leakage; : -

- {%i) all generators of rating 1000 KVA and above shall be protected
against faults within the generator winding using restricted earth fault
~ protection or differential protection ot by both; .

- (vii)- high speed bus bar differential protection along with local breaker

back up protection shall be commissioned and shall always be available at

‘all 132 kV and above voltage sub-stations and switching stations and
- genitating stations connected with the grid: -

- ' " Provided that in respect of existing 132 kV sub-stations and switching
stations having more than one incoming feeders, the high speed bus bar

" differential protection along with local breaker back up protection, shall be
+ “¢ommissioned 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,
disturbance recorder and event logger may not be installed;

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

46. Testing, Operation and Maintenance.- (1) Before approval is accorded by the
Electrical Inspector under regulation 43 the manufacturer’s test certificates shall, if
- required, be-produced for all the routine tests as required under the relevant Indian
_.Standards.’ o v '

| (2)- No new apparatus, cable or supply line 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 exceeding 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 of .
supply line are subjected to the relevant tests as per code of practice of Bureau of

Indian Standards.

. (3})"-_Nét\wit}ist§nding the. provisions of this regulation, “the Electﬁcalrlnspector
may require certain ' tests -to be carried out ‘before or afier charging the
installations.

(5) All appatatus; cables and supply lines shall be maintained in healthy
conditions and tests shall be carried out periodically as per the relevant code of
practice of the Bureau of Indian Standards.
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47,

48.

(6) Records of all tests, uipéings, maintenénce works and repairs of all
equipments cables and supply lines shall be duly kept in such a way that these
records can be compared with earlier ones. ' N

(7) It shall be the responsibility of the owner of all_,installai;iéns of voltage

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

(8) Failures of transformers and reactors of 20 MVA or MVAR and ‘hi_ghel_‘
capacity shall be reported by the consumer and the supplies of electricity, within

forty' eight hours of the occurrence’ of the failure, to the Ceniral Electricity

Authority and the reasons for failure and measures fo be taken to avoid fecurrérice
of failure shall be sent to the Central Electricity Authority within one month of the

occurrence in the format given in Schedule-IX.

Precautions to be taken against excess leakage in case o_f metal sheathed

electric supply lines.- The following precautions shall be taken in casg of electric

supply lines other than overhead lines, for use at voltage exceeding 650 V;..

namely:-

(i) the conductors of the cable except the cable with thermoplastic
" insulation without any metallic screen or 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 copneqtioh.ivith_ metallic s_hé_ath shall be kept
low enough to permit the controlling circuit breaker or cut-out t6 gperate in
the event of any failure of insulation between the metallic sheath and the

conductor.
Explanation- For the purpose of this regulation;
(2) in the case of thermoplastic insulated and sheathed cables with metallic |
armour the metallic wire or tfape ammour, shall be considered as metal

- sheathing,

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

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

the purposes of this regulation provided that the foregoing provisions as.to
conductivity are complied with. - ‘ 7 . -

Connection with earth forr apparatus eﬁiceeding 650V.- (I AH non-current

carrying metal parts associated with an installation of voltage exceeding 650°V"

shall be effectively earthed to a grounding system ot mat which sheﬁl,_-, o

(i) limit the touch ‘and step potential to tolerable values;
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EhY lﬁﬁi&?tﬁ&—ﬁtﬁund?ﬁétenﬁel?ﬁseé:to'ztolerable:ﬁ\ﬁalues;zsorfas.ito prevent danger - -
P to transfer of potential through ground, earth wires;. cable:sheath, fenees,. .
mlmeﬂ;, o ey vadn g e by e ain e

ase of star connccted system with:barthéda-z’:butﬁals_ﬁor'v,delta;cdnl-leétéd

wttli'ear‘thedéartiﬁcialénem! ppint,’-. :

B’mvidéd;that the neutal.'pdiﬁ of a
g system through an impedance to limit the faultcurrent to the earth:

RN - futherthat: the-'case ‘of ‘multi-friachine systems “neutral *
" gwitching tay be’resorted to, for limiting: the” injurious effect: of ‘harmonic:-
.current-circulation-inthe system; T ' ' RS

‘connecte ‘systent'the heutra ‘point: shall be obtained
inding transformer. and- current limiting resistance
nsidered ary'at the commencement of such a

@G) In: case - of: generating: stations,. sub-stations- and- industrial installations. of
voltage exceeding 33 kV,. the: system neutral earthing and protective frame
earthing may. be; ifisystem désign §0 warrants,’ intégrated ‘into- commbon earthing
gridiprovided the resistance to earth of combined mat does not cause the step and

@) -'Single phase.systems of .=voltage,exceeding§50 V. shall be eﬁ'egtiw'/élyléia‘ftﬁéd;

I

Re e of em compr fecttic supply liies having: concentric -

) - a supplier proposes to. nnect with earth’'an’e em 10

voltage exceeding 650 V. which has not hitherto been so connected with gatth; he

than fourteen days notice in writing together with particulars of
iort with earth curaphsauthiority established under'the

B (6) Where a s

le

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

 earthing guards- erected under overhead lines of voltage exceeding 650 V' where
they cross a. telecommunication line: or a railway line, and where such lines are
_ equipped - with carth:leakage, the earth resistance shall not exceed twenty five




o ohms ‘and the project’ diithorities shall obtainNo: Objectlon Certificdte (NOC) from

“Railway Authoritiés and Power and Telecomnmmcanon Co~ord1natlon Comnnttee
f‘ before energlsatmn'of the fa' 'htx og.

(8) Every earthing system belongmg to either the’ suppher or : '
_be tested for its resistance to earth on a dry day during dry s season not less than

_once a year and records. of such tests shall be mamtamed‘and produced if so
requzred before the Ele: )¢ : ’

49 Gélier conditions as-to transformatlon and’ control’ of electrlcity (1) Where

electricity of voltage exceeding 650V 'is transformied; conveited; ‘Tegulated or
_ otherwise controlled in sub-stations or switching stations mcludmg outdoor sub-
" §tations’'and’ outdoor “switching “stations “to’ be" transfotmed ot in street boxes
”constructed underground the fo]lowmg prowsxons shall be observed namely -

e (1) sub-stanons and sw1tch1ng stations hal _preferab!y be erected above

~ ground, but where necessarily conistitictéd’ underground - dué ‘provisions for -

7 vent:lan_on and drainage shall be made and any space housing switchgear shall

not ‘be used” for” ‘storage” “of “any’ thatetiald” pemally mﬂammable and
bu tlbfe matenals or refuse, e

(ii) outdoor sub-stanons except pole type sub-stanons anid outdoor’ sw1tchmg
stations shall, unless the apparatus is completely enclosed in a metal covering
I comnected with eatth; the 'said” apparatus also’ being connedted’ with the system
by armoured cables, be“efficiently - protected by: fencmg fiot less’ than 1.8
metres in height or other means so as to prevent access to the electric supply
llnes and apparatiis therem by a nnd & 1gf1‘ted pers n

] which contam
transformers’ shall not contam sw1tches or other apparatus' and- swnches cut-

~ outs or other apparatus requirédfor' controlling ‘of “other ‘purpsses shall be
ﬁxed in separate receptacle above ground wherever pract1eab1e

(2)‘ “Where electridity - is” transforrned smtable conriection’ shall ' be made by
connecting with earth a point of the system at the lower voltage and also to guard
"fagamst dariger by réason ‘of the said system’ becoming’ accidentally charged above
?lts nonna oltage by leakage from a contact w1th the system af the ‘hi gher voltage.

50.- Pole type sub-stations. Where platfonn type construction s’ used fora pole type

sub-station and sufficient space for a person to stand on the platform is provided, a

“ 'substantial; hand ‘rail’ shall be built’ around: the sa1d pIatforrn and if the’ hand rail is
-“of metal,'it shall be cofinected with'earth:” - :

' Prov:ded that in the case of pole type sub station on wooden supports and
- Woodeii. latforn thie iietal hand-rall sha]l not be connected w1th earth

A 51:‘%3Condeﬂsers “'Suitable arrangement shaII be made for 1mmed1ate and automatlc or
manual discharge of every static’ condenser ‘on disconnection of supply. ™

and the fencmg of: such -
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52, Supply to luminous tube sign installations of voltage exceeding 650 Volts but
not exceeding 33 kV.- (1) Any person who proposes to use or who is using
. electricity for the purpose of operating a luminous tube sign installation, or who
- proposes to transform or is transforming electricity to a voltage exceeding 650 V.
but not exceeding 33 kV for any such purpose shall comply with the following
conditions, namely:-, ' R

(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
‘connection with earth, with any conductor of the supply system or with the
primary 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 surroundings as fo limit, as far as
possible, the spreading of fire; - -

(iv) the secondary circuit shall be permaﬁehtly-earth,ed at the transformer
and the core of every iransformer shall be earthed; C

(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
provided on the side of voltage not exceeding 250.V to detect the leakage

in such luminous tube sign installations; ,

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

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

(viii) an intefior_i_n_stallatién shall be provided with suitabl_e adjacent means
for disconnecting all phases of the supply except the “neutral” in a 3-phase,
- 4-wire circuit; . : '

“(ix) for installations on the exterior of 2 building a. suitable emergency
" fire-proof linked switch to operate on all phases except the neutral in a 3-
phase, 4-wire circuit shall be provided and fixed in a conspicuous positio
at not more than 1:70 metres above the ground; o .
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- with the following conditions, namely:--

(%) 4 special “caution” notics shall |
~ the door of every enclosure of voltage exceeding 650 V but not exceeding
- 33 KV to the effect that the supply. must be cut off before the enclosure is
opened; L T e
(xi) where static condensers are used, they shall be installed on the load -
 side of the fuses and the primary side of the transformers where the.voltage
~doesmotexceed250V; - . . o0

(xii) where- static condensers are tsed on-prir-nary side, provision shall be
made for automatic or manual discharging of the condensers when the
supply is ¢ut off; o T . -

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

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

Supply to electrode'boilers_ of voltage exceeding 650 Volt but not exceeding'
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

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

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

normal conditions of operation: - .

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

(}'fi}) 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 momemntary or short
duration; : : ' '

@iv) the supplier of owner shall serve a notice in writing on the telegraph-
~authority at least seven days prior to the date on which such supply of

5 electricity is to be afforded specifying the location of every point, including

be affixed in a conspicuous place on . . -
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- cothe ‘éarth--'connecﬁon,of';the,'Iele;itere_::hoil_e_x,_;.\at“ ‘which the sysiem is

lf"-""'-c&mné'cted‘with'earth;f-; TR T IRN T SEIE R U

not bring the same into use without giving the Electrical Inspector fiot less than
. fourteen days notice in writing of his.intention s0.40.d0. . .. .

(2) The owner ot - er of any electrode boiler of voltage exceeding 650V shall

54. Supply to X-ray and high frequency installations. (1) Any ‘Person, who
proposes t0 use or who is using electricity for the purposé of operating 'an X-ray
--arsimilar high:—frqqqenpy(.jpstall?;idn, other than portable units Ot shock-proof
tionary units shal p “foliowing conditions,

gelf contained:.and stationary, units shal
- namely:- ' e

o (i) mechanical. barrers shall, be_provided to_provent
.. approach: to any:par(s. of the X-ray apparatus of voltage &

| seedirig 650 V

" but not exceeding 33 KV, except the X-ray tube and, I8 ‘¢80 {unléss such
parts of voltage exceeding 630V but ‘ot “exceeding 33 ¥V have been
© rendered: shock - proof- by being shielded. by earthed metal or .adequate

- - insulating material;:

(ii) - where generators operating at 300 . kV. peak.of ‘a

‘generators shall be installed in rooms separate from those containing the
-+ other ~equipment::and- any’ step-up - transformer. employe
installed-and protected as to;prevgﬁl;zd?ggq;; S

e (i) s @ su1table sw1tchshallbe prov1ded to controlt

generator, and shall be so arranged.as to beopen except
the room housing the generator is locked from the outside;

L (iv) .X_Tay.:tﬁbeé':_usgd' mtherapyShallbemountedmanearthed me"&al
o senielDsuUTe;. ot e T B

. {v) every X-ray machihé Shall be prov1ded w1tha mllhammcter or other
;. +suitable me'asuring,inst_rumgnn,peqdily; visible from the __gpp;gol position and
..~gconnected, if practicable,.in the. carthed. lead, but guarded if connected in

+ ' the lead of voltage exceeding. 630 V but not e_:xc_eg:d_h}gV 33 k'V' -

L Provided- that _eaftﬁ ‘1:eéka-gé' mrcult bfeakerofsufﬁment ratmg shall
. be provided on the side wherein voltage does not exceed 250 V to.detect
-+ the leakage In such X-1ay installations. " . 3

: Explanatmn— Forthe purpose of th1sregulatl(m“shockproof’,as applied
such equipment is

" to X-ray and high'—frequencyr-qﬁuipmgpt;,_:;shgl} m at such eq’

guarded with earthed metal so that no person may come into contact with

o gy Hve part: Lok e s e

@) (). in the case of monshock proof cquipment, ovethéad cnductors of -

. : ‘ itably guarded
© v against personal contact, shall be gd(;qpag_t;ly ,spaq;drtgnd_high voltage leads
. pes . shall be adequaigly “insulated or so

voltage exceeding 650 V but not exceeding 33 kV, unless |

- - on- filting. tables and fluroscopes shail be ad '
... = surrounded by barriers as {0, prevent jmadyb{r\t:;érg;tﬁﬁpn}a{:‘t_;; .

too_ close an-

d_shall be s0
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(i) the circuit of voltage not exceeding 250 V of the step up transformer
shall contain a manually operated control device having overload
protection, in addition to the over current device for circuit protection, and
these devices shall have no exposed live parts and for diagnostic work
there shall be an additional switch in the said circuit, which shall be of one
of the following types:- ' -

(a) a switch with a spring 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 i_t has been set;

(iii) if more than one piece of apparafus be operated from the same

source  of voltage exceeding 650 V, each shall ‘be provided with a -

swiich_of voltage exceeding 650 V to give independent control; -

(iv). low frequency current-carrying parts of a machine of the quenched-
gap or open gap type shall be so insulated or guarded that they cannot be

touched during operation but the high frequency circuit-proper which

delivers high-frequency current normally for the therapeutic purposes shall
be exempt from such insilation; ' o

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

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

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

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

(i) _ 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. '

The owner of any X-1ay installation or similar ﬁigh 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 notics shall not be necessary in the case of

shock—pr_:oof portable X-ray and high-frequency equipment which have been
inspected before the commencement of their use and periodically thercafter.

3747 GI/10--29

[ .
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Chapter VII

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

55. 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 fifteen
metreg and is drawn through the oWner’s Of CONSUMEr’s premises, a conductor
having an actual breaking strength of not less than 150 kg may be used.

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

2) The ultimate strength and the electrical conductivity of the joint shall be as per
relevant Indian Standards. S

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 Iines shall be in accordance with the
specifications laid down, from time to time, by the Bureau of Indian Standards.

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

(i) for metal supports ' : . T
(i) for mechatically processed concrete supports - 2.0
(i)  for hand-moulded concrete supports o - 2.5
. @(@v) for wood supports ' - 30

(3) The 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 equivalent to the yield f)oint stress or the modulus of
rupture, as the case may be, for supports subject to bending and vertical loads and
the crippling load for supports used as strut.

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

- (6) The minimum factor of safety for stay-wires, guard-wires or bearer-wires
shall be 2.5 based on the ultimate tensile strength of the wire.

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

e e A i e s
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(1.  Initial unloaded tension ... '35 per cent
'(ii)  Final unloaded tension 25 per cent

Provided that for the conductors having a cross section of a generally
triangular shape, such as conductors composed of 3-wires, the final unloaded
tension at 32° C shall not exceed thirty per cent of the ultimate tensile strength of
such conductor,

(8) For the purpose of caleniating the factors of safety in sub-regﬁlation (2), the
following conditions shall be observed, namely:-

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

(ii) for cylindrical  dies the effective area shall be taken as full projected.

area exposed to wind pressure; and

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

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

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

conductor of an overhead line, including service lines, erected across a street shall

‘at any part thereof be at a height 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
street shall at any part thereof be at a height less than-

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

i~

not exceeding 33 kV - 5.8 metres

(3) No conductor of an overhead line including service lines, erected elsewhere

than along or across any street shall be ata height less than -

(i) for lines of voltage upto and including - 4.6metres
11,000 Volts,if bare .
(i)  for lines of voltage upto and including =~ - 4,0 metres

11,000 Volts, if insulated

" (i) forlines of voltage exceeding 11,000 Volts - 5.2 metres
: . but not exceeding 33 kV ‘

D e PINE"T SR
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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; '
Providéd that the minimum clearance along or across any street shall not
be less than 6.1 metres. ' o
(5) For .High Voltage Direct Current (HVDC) lines, the clearance above ground
shall not be less than:- _ o '
SINo. DC Voltage(kV) Ground Clearance (mtrs.)
1. 100 kV o 6.1
2 200kV : : 7.3
3 300kV 85
4. _400kV _ 9.4
5 500 kV : - 106
6 600kV. 11.8
7 800 kV : © 139
(6) Ground clearances shall be as specified in schedule-X.
59. Clearance between conductors and trblley wires.- (1) No ¢onductor of an
~overhead line crossing a tramway or trolley bus route using trolley wires shall
have less than the following clearances above any trolley wire- _
- @) lines of voltage not exceeding 650 Volts - 1.2 metres
Provided that where an insﬁlated conductor sﬁspended from a bearer
wire crosses over a trolley wire the minimum clearance for such insulated
conductor shall be 0.6 metre. ' ' '
(ii) lines of voltage exceeding 650 Volts -  1.8.metres
_ up to and including 11,000 Volts
-

(i)  lines of voltage exceeding 11,000 Volts - 2.5 metres

. but not exceeding33,000 Volts . ‘
~(iv)  lines of voltage exceeding 33 kV . - 3.0 metres

(2) Inany case of a érossing specified in %ub-re,gulation (1); whoever lays his ling
later'in time, shail provide the clearance between his own line and the line which
will be crossed in accordance with the provisions of the said sub-regulation:

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

- T
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60. Clearance from buﬁldings 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 of
adjacent to or terminates on any building, the following minimum clearances
from any accessible point, on the basis of maximum sag, shall be observed,
namely:- ‘ ' '

(). forany flat foof, open balcony, varandah roof and lean-to-roof-

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

(b) when the line pass'e's adjacent to the building a horizontal clearance
of 1.2 metres from the nearest point, and '

(i) - 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 };orizontal clearance
of 1.2 metres. '

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

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

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

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

61. Clearances from buildings of lines of voltage exceeding 650 V.- (1) An
overhead line shall not 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
“to any building or part of a building it shall have on the basis of maximum sag a
vertical ¢learance above the highest part of the building immediately under such
line, of not less than- S :

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

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

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

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

S1.No | DC Voltage (kV) Vertical Clearance | Horizontal
: (mtrs.) Clearance (mfrs.) -
1. 100.kV - 4.6 2.9
2. 200 kV 5.8 _ 4.1
3. 300kv. 1 7.0 ' 5.3
4, 400 kV 1.9 _ 6.2
5. 500kV 9.1 ) 74
6. 600 kV 10.3 8,6
7. 800 kV : 12.4 | 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!teration of buildings, structures, floed 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 .
building or structure or flood bank or to raise any road level or to carry out any
- ‘other tyve ‘of work whether permanent or temporary or to make in or upon any
building, or stracture or flood bank or road, any permanent or temporary addition
or alteration, he and the contractor whom he employs to carry out the erection,’
additicn or alteration, shall;-give intimation in writing of his intention to do so, to
the supplier or owner and to the Electrical Inspector and shall furnish therewith a
scale drawing showing the proposed building, structure, flood bank, road or any
addltwn or alteration and scaffolding thereof required during-the construction.

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

(i). 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;
(fif) whether it meets the requirement of Right of Way (ROW);

(iv) whether such person was liable to 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 s6 alter the overhead line and require him to deposit, within
thirty days ¢f the recéipt of the notice, with the supplier or owner, the
amount of 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 Elecirical Inspcetor whose decwlcn thereof ~h311 be final.

(4) The Electrical Iﬂspecter shall estimate the cost of alteration of overhead line
on the foilowing basis, namely:-

(i) the cest of material used on the alteration after crediting the
depreciated cost of the material which shall be avaﬂable from the exxstmg
line;

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

(i) 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 alteration to the building or structure shall be allowed only
after the deposite of such estimated cost to the supplier or owner.

(6). No work upon such building, structure, flood bank, road and addition or
alteration thereto shall be ¢bmmenced or continued until the Electrical Inspector
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64,

65.

has certified that the provisiori's of regulation 58, 60 and 61 should not be
contravened either during or aftsr 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 alterat:lon without
alteration of the overhead line. :

(7) The supplier or owner shall, on receipt of such deposit alter the overhead line
in such a way that it does not contravene the provisions regulation 58, 60 and 61
either during or after such construction within two months from the date of such
deposit or within such longer period as the Electrical Inspector may allow.

Transporting and storing of material near overhead 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, pipes or other sumlar materials shaH be brought within the flash over

 distance of bare live conductors or lines.

{(3) No material or earth- work or agricultural produce shall 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 material shall be stored under the electric supply line.

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

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

General clearances.- (1) For the purpose of. computing the vertical clearance 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 regulations’ 57 and computing any horizontal clearance of an overhead line

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

- wind pressure specified under regulatlons 57.

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

{3) No cumng of soil within ten meters from the tower structure of 132 kV and

above voltage level shall be penmtted without the written permission of the owner
of tower structure,
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(4) No person ,Shal._l construct  brick kiln or other potluting uﬁits ‘near -. the

mstallations or transmission_ lines of 220 kV and above within a.-di_stam_:e,of 500 -;'

. metres. -

67.

e 68‘."

. Routes proximity to aerodromes.- Overhead lines shail niot be erected in the. :

vicinity of aerodromes unless the Airport Authorities have approved in writing the "

route of the proposed lines as per relevant Indian Standards.

Maximum interval between supports- All conductors ‘shall. be .attached to.
supports at-intervals not exceeding the safe limits based on the-ultimate tensile .
" strength of the conductor and the factor of safety specified under regulations 57.

Provided that in the case of overhead lines .carrying f:oﬁduc_tdrébf vplt‘ég‘e'

ot exceeding 650 V when erected in, over, along or across any street, the intetval -

shall not, without the consent in writing of the Electrical Inspéé;tor, exceed 65

metres..

Conditions to apply where telecommunication lilies and :pow'er:-_lihes are.

carried on same supports.- (1) Every overhead telecommunication line erected
on. supports carrying a’ power line shall consist of. conductofs each having a

- ‘broaking strength of not less than 270 kg.

69.

protected by cut-outs.

(3) Where a te—lécommm_ﬁcation line is erected on sr.;uppbrts‘-rcarrying'a pqwer liné .
~ of voltage exceeding 650 V, arrangement shall be made to safeguard ‘any ‘person
against injury resulting from contact, leakage or induction between such power

and telecommunication lines.

'-(2) Every teléphone,used on a telecommunication '].iﬁe' er_ectéd on rs.upp(-)rt's
carrying a power line shall be suitably guarded against lightning and ‘shall be

Lines crossing or approaching each other and lines crossing street and road.- -

Where an overhead line crosses or is in proximity to any telecommunication line, -~ -

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

his line later, shall arrange to- provide for protective devices or . guarding

_ arrangement and shall observe the following provisions, mnamely:-

(i) when it is intended to erect a telecommunication line or-an overhead .

line which will cross or be in proximity to an-.overhead ‘line” or a
telecommunication line, as the case may be, the person ‘proposing to erect

~“such line shall give one month’s notice of his intention so to do along with .
" the relevant details of protection and drawings to the owner of the existing -

line;

" (i) guarding shall be provided where lines of voltage not "e_xce_elding 33

kV.cross a road or -stresi;

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

possibility of their coming into contact with each other;

3747 GIM0—30
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" (iv) where an overhead Ime crosses another overhead hne, clearances
shall be as under:- :

~ SL

No

T

Nominal
System
Voltage

- Low and

Medium
11-66 kV

110-132 kV
220 kV.
400 kV

- 800kV

11-66 kY 110-132

2.44

2.44
3.05

4,58

5.49

7.94 -

kV

3.05

305
3.05
4.8

5.49

220

4.58
4:58

- 4.58
549

794 -

7.94

kV

4.58

5.49

549

5.49

549
- 5.49
7.94

(Minimum cl'earan-ces in metres between lines crossing each other)
- 400kV 800 kV

794

7.94
7.94
7.94

7.94
7:94

Provided that no guardings are required when line of voltage

" excecding 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

regulation 58 from the topmost surface of the road maintained;

v)

~ the line of voltage exceeding 33 kV and the clearances as stipulated in

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

(Mm:mum clearances in metres between AC and DC lines crossmg dach

other)

SL. [ Sysytem T00KY | 200KV | 300KV | 400KV | 500kV | 600KV
No. | Yoltage DC DC DC DC DC DC

" 1AC/DC ' .
I. | Low and 305 | 471 | 532 6.04. 679 | 754

< | Medium AC : o '
7. [11-66kV | 305 | 471 532 6.04 6.79 7.54
3. |110-132kV | 305 7 471 532 | 6.04 6.79 7.54

AC : ' - '

1 | 230kVAC | 458 471 532 6.04 | 679 7.54
52006V DC | 471 | 471 | 532 | 604 | 679 | 754"
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& _360 WAC | 532 | 532 | 532 _6.04 7 BEN
—A0RVAC | 349 | 549 | 549 | 6.04 675 | 754
8. '.400 o | 608 6.04 6.04 604 | 6.79 750
5 S0vDe 67 | 69 | 65 | 6,7§ g7 T T
’_,10.' VD | 75 | 758 Ty 7.534 T 754 | 754
_11.( 300 kv DC | 7.94 794 | 794 759;:@ T 7.94 7.94

\

(vi) a person erecting or proposing to erect a line which may cross or be in
proximity with an existing line, shall provide arrangements on his own line
or require the owner of the other overhead line to provide guarding
arrangements as referred to in clause (i) and (iv);

(vii) in all cases referred to in this fég’ulation the é)ﬁpeh_ses of prt_jyi&ing the
guarding arrangements or protective devices shall be borne by the person
whose line was last erected; - S

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

practicable, and the support of the lower line shall not be erected below the
upper line; - .

(ix) the guarding arrangements shall ordinarily be carried out by the owner

~ of the supports on which it is made and he shall be responsible for its

efficient maintenace. -

.70, _Guérding.- (1) Where guarding is required under these regulations the following
" shall be observed , namely:~ o o

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

which its electrical continuity is broken;

(i) every guard-wire shall have an actual breaking strength of not less

than 635 kg and_if made of iron or steel , shall be galvanised,

(iif) every guard-wire or cross-connected systems of guard-wires shall
have sufficient cunent—carrying;.capacity_' to ensure them Ttendering dead,
without risk of fusing of the guard-wirg or wires, till the contact of any five

" wire has been removed. \
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(2) In the case of 4 ]me crossmg over a trolleyﬁwvu‘e the guardmg shall be
sub]ected to the folIOng conditions, namely:-. ,

(i) where there 1is only one trolley-w1re two guard—w1res shall be erected,- -
‘asin DIAGRAM A :

' (n) where there are two trolley ~wires and the distance between them _
does not exceed 40 cms, two guard—w1res shall be .erected as in
L DIAGRAM B, :

(iii) wliere there are two trolIey wires and the distance between them
¢ exceeds 40 cms but does not exceed 1.2 metres, three: guard-wn‘es shall be
: erected asin DIAGRAM- G - : ’

, (1v) where there are two trolley—wn'es and the dxstance between them
- exceeds 1.2 metres each troI]ey-wue shall be. separately guarded ‘as in
_DIAGRAM D A

N '(v) the rise of trolley boom shall be so limited that when the trolley N
- leaves the t:roIley-w1re xt shal‘l not foul the guard-wires; and

(v1) where a telegraph—]me is hable to‘fall -or be blown down upon an
" arm, stay-wire of span-wire and so slide-down upon a troIley-wue, guard |
hooks shall be prowded to prevent such shdmg

DIAGRAM'-A
. ZOCms*ZOCm_s
,- d ............. . T’O .

' MIN 60 Cms

’ i

O
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DIAGRAM-B  DIAGRAM-C
MIN  MIN ~ MIN - MIN
60 Cins 60Cms 60Cms © 60Cms
20 Cms | 20Cms 20 Cms 20
-Cms _ o
- «—0 «— Upto—>0 —»  *—O0+—— Over —» 0—
40 Cms . 40Cmsand upto 120cms -
| | DIAGRAM-D. R .
20Cms 20 Cms ~ 20Cms 20Cms
‘ OT’O 0‘-——?4—»0 s
i — 60Cms S 60Cms
O «—— _ — 0

OVER 120cms,

71. Service lines frbm overhead lines.- No service-line of téppihg shall be taken off
an overhead line except at a point of support: : -
" Provided that the ﬁ_umbe,r 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 fasteniing 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 metallic fitting attached thereto shall be’
- cfficiently earthed. = o : ' '

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

. {3) Eagh stay-wire shall be similarly earthed un1é§s insulator has been 'pléced-in it
. ataheight not less than 3.0 metres from the ground. '

73. Safety and protective devices.- (1) Every overhead- line which- s not being - -

suspended from a dead bearer wire, not being covered with insulating material and
not being. a trolley-wire;, - is erected over any part of a street or other public place
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or in any factory or mine or on any consumer’s premises shall be protected with .
garth gaurdmg for rendenng the hne electrically harmless in case it breaks.

(2) An Elecmcal 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
specifted in sub-regulatlon {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.- For 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 easﬂy chmbed upon

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

- or generating station which is exposed to lightning shall adopt efficient - means for

-dlvertmg to earth any electrical surges due to lightning which may result into
injuries.

(2) The earthmg lead for any hghmmg arrestor shall not pass through any iron or
steel pipe, but shall be taken as directly as possible from the lightning arrestor
“without touching any metal part to a separate-vertical ground electrode or junction
of the earth mat already provided for the sub-station of voltage exceedmg 650 V-
subject to the avoidance of bends wherever practicable.

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

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

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

76. Laying of ':cables.- (1) No underground power cable of voltage exceeding 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'
exceedmg 33kV. - .

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

" the personnel and telecom equipment.
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78.

Chapter VIIL

Safety requirements forElectric Traction -

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

Prowded that nothmg i thls chapter shall apply to electricity used for

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

- (5) The supply of electrlc:lty shall not be commenced by the suppher unless and

79.

80.

81.

82.

-ventilation of the rolling stock of any railway or tramway subject to the provisions
- of the Raitways Act, 1989 (24 of 1989). B

(2) In this chapter 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
respoﬁsible fof the observance of regulations 79 10 92.

4 Before an apphcatlon is made by the owner of an installation of voltager
_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 4t
voltage exceeding 650 V belonging to h1m are pIaced in posmon properly
¢onnected and duly comp}eted

until the Electrical Inspector 18 satisfied that the provisions of regulanons 4410 50

“and regulation 79 to 92 have been complied with and the approval in writing of
- the Electrical Inspactor has been obtained by hlm '

Voltage of supply to vehicle.- No person shall supply electnc;ty fo any troliey

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

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

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

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

Insulation of returns.- (1) Where any rails on which cars run, or any conductors
laid bétween or within 0.9 metre of such rails, form any part of a return, such part
may -be un-insulated and all other teturns or parts of a return, shall be
insulated, un]ess they are of such conductivity as to secure the cond1t1ons required
by sub regu lations (2) and (3 ) of regulatlon 82. :

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

Proxmuty tﬁmeteﬁlé plﬁes (1) WhetgStn- mSulated return is'in prox1m1ty to

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

“
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properly'_ earthed.

83.

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

(2) Where the retum is partly or entirely im-i.nsulate'd, tﬁ_e anef shall, in the

" construction and maintenance of his system, adopt such means for réducing the .

difference produced by the current between the potential of the un-insulated return -
at any one point and the potential of the un-insulated return at any other point as to
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 negative,

~ (3) The owner of any such pipe, structure or substance in respect of it require 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 -
specified in sub-regulation (2) is fulfilled, and, if such condition ‘is_found to be
fulfilled, all reasonable expernses of, and incidental to, carrying out of the test shall -

be borne by the owner of the pipe, structure or substance.

(4) The potential of un-insulated return with respect to earth at any pdint shall not
exceed fifty volt under normal conditions. S S

(5) The pei:roleum sidiﬁgé jnstal]a.ticmearth shall be connected to the un{insulated '
return to make it equi~potentia1 and pipelines in the vicinity of the track should be

Difference of potential on return.- 'thre,the‘_ return ‘iS'palth_y,'of entii'ely 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 yn-insulated retum and the point-on the route most -distant froim_that-

- junction, and the difference. of, potential shall not, under normal running

84.

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

peak and the average for the hour of maximum load. -

'Leakage on conduit sjrstem.-l W.heréf,both the line an_d the return are placed'

within a conduit, the following conditions shall be fulfilled i the construction and

- maintenance of the system, namely:-

(i)  where the rails are used to form any part of the return, they shall be
electrically connected at distances not excesding 30 metres apait; with the
conduit.-by means, of copper:strips having a cross-sectional area of at least -

- 0.40 sq.-cm. or by other means of equal conductivity and where the return’
- is whotly insulated and contained within the conduit, the latter shall be
- connected with earth at the genersfing station or sub-station. through an

. instrument suitable for the indication of.any con‘thctnor".j:artialsicontact of -

- either the line or the return with the conduit; and -

(i) the Icakag;-cﬁrrént shail ;Iﬁé“as;;cﬁailled daily, before: of after the
hoursof running, when the line is fully charged and if at any time it is
found to. exceed 0:6: _ _quejl,-per;k:h,,;gd“f"g;;ingle;rtramwgw&aekﬁ;‘. the

[EEHEN
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85.

86.

.
" 88.

 89.

90.

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

Leakage on system other than cq_ndult system.- Where both the line and the
return are not placed within a conduit, the leakage current shall be . ascertained
daily before or after the hours of running, when the line is fully charged and if at

.any time it is found to exceed. 0.3 ampere per km. of single tramway track, the -
transmission and use of electricity shall be’ suspended unless the leakage is stopped

within twenty four hours

'Passengers 1ot to have access to electric circuit.- Precautions to.the sat1sfact10n
of an Electrical Inspector shall be taken by the owner of every vehicle to prevent -

(i) the access of,passengers to any pomon of the eleetn_c circuit where -

- there is danger,from electric shock;

(i)} any metal, hand rail or other metallic substance liable to be handled
by passengers becommg charged. -

Tsolation of sections.- Every trolley wire shall be constructed in sections not
-exceeding 1.6 km. in length, and means shall be provided for 1solat1ng each
. section. _ .

Minimum size and stréagth of tralley wire.- No trolley-wire shall be of less

cross-sectional area than 0.5 sq. cm. of shall have an aetual breakmg load of less -
'than 2000 kg. — '

He_lght of trolley wire and length of span.- A trolley _wife 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 bridge

or other fixed structure, or thiough or along a tunnel or mineshaft or the like in
. which case it shall be suspended to the satisfaction of an Electrical Inspector. '

Eafthing of guard-w'ire's.-- Every guard wire shall be connected With earth at

each point at.which its electrical continuity is broken and shall also be connected

* with the rails at intervals of not more than five spans.

91.

‘Proximity to magnetic observatories and laboratories.- Traction works shall
- not be carried out in the vicinity of geomagnetic’ observatories and laboratories
without the concurrence of the C entraI Govemment or of any officer authorised by .

: 1t in thls behalf. -

92.

3747 GI10—31

Records.- (1) T_he owner shall keep the following records, namely : -
(i) daily rec'ofds'showing_.—
(a) the maximum working current from the source of supply;

(b) the maximum working voltage at the 'sdarce of supply:

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

94.

95.

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

(i) occasional records showing —
(a) every test made under sub-regulation (2)'and (3) of fegnlation 82
(b) every stoppage of leakage, together with thé time occupied; and

(c) pamculars of any abnormal occurrerice affectmg the electrical
working of the system. :

(2) The records so kept und_er sub-regulation (1) shall be open to exami_nation by
Electrical Inspector. :

Chapter IX

oy

Safety requirements for mines and oil fields

.Apphcaﬁon 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) anr* otl
fields. ' .

P esponsﬂ)lhty 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
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-ﬁcld while electncuy is being used such number of
designated supervisors and electrlcwlns shall be on duty as the owner may
decide. '

FExplanation — For the purposes of this regulation, the word “Engineer” shall

1]

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

“in the Coal Mines Regulations, 1957,

(11)' in the case of a metalliferous mine, have the same meaning as
assigned to it in the Metalliferous Mines Regulati.ons_, 1961; and

© (iii) in-the case of an oil mine, mean the ‘Installatlon Manager under
- the Qil Mines Regulations, 1984.

X
i3

Notices.- (1) On or before the first day of February in every year; in respect of

‘every mine or oil-field, returns giving the size and type of apparatus, together with
" such particulars in regard to circumstances of its use which may be required by the
Inspector, shall be sent to the inspector of mines by the persons specified in

k1
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~regulation 94 in the form set out in Schedule X1 or Schedule-XII whichever is

96.

L 97.

apphcable

(2). The persons specified in regulation 94, shall also give to the inspector of

mines not less than seven days notice in writing of the intention to bring into use -

any new 1nstaIlatlon in-a mine or oil-field’; ‘giving details of apparatus mstalled 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 sha]l be sent to the

inspector of mines before such additions or,-'{alterations are brought into use.

Provided further that this regulation shall not apply to telecommunlcation 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 telecornrnumcatlon or signaling apparatus, or.

cables for the same:

(2 A srrmlar p]an on the scale not less than 25 cm. toa km. (1 4000) ghall be kept |

by. the manager or owner of one or more wells in any oil-field.
3y A similar plant on such s’cale 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 drsmbutlng e}ectrlclty in a-mine or 011 field.

(4)-The plans- specified under this regu}ation-sﬁall be examined and corrected as

ofteén as necessary to keep them up-to-date and. the dates of such.examinations

shall be entered thereon by the manager or owner of the mine or wells and such

plans shall be available to the Inspector, or inspector of mines, at any time.-

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

(2) Efficient means of commiunication shall be provided in every mine between
the point where the switchgear under sub- regulatlon (1) regulation 105 is'erected,

_ the shaft bottom and other dlsmbntmg centres in the mines.

(3). Fire extinguishing appliances of adequate cap_acity and of an 'ap‘prove_d type: -

shall be installed and properly maintained in every place in a mine containing

apparatus, other than cables, telecommunication and signaling apparatus.

(4) In case of mines, minimum 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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99,

. mecessary to prevent danger of mecharical damage.

Isoianon and fixing - of transformer and switchgear.- (1) Transfomrers and
switchgear shall be placed in a separate room, compartment or box wheré"

i

(2) Uriless the apparatus-is so constructed, protected and worked as to obviate the
 risk of fire, no inflammable material shall be used in the construction-of any. room,

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 efﬁcnent ventrlatron shall be

: provrded for all apparatus mstalled therein.

(3) AH apparatus that has to be worked or attended to and all handles intended to
be operated shall be placed at a spacious working place which is accessible, clear
of obstructron 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. surfaee of the mine and in a manner -

approved- by the mspector of mines.

© 100.Protective equipment.- (1_) In' the interest of safety, appropriate equipment shall

be suitably placed in the mines for automafically 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 instaliations of voltage exceeding 250 V and

upto1100 V for below ground mines and oil fields and 30 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 specrﬁed values by R
: employmg sultably designed, restricted neutral system of power supply. .

- (2) The operation of the swrtchgear and the relays shall be recorded darly at the
generatmg station, sub-station or switch station'in a register kept for the purpose.

(3) The effectiveness of the switchgear and the protective system shall always be
kept and maintained in working order, shall be checked once every three months
and the resuIt thereof shall be reeorded in a separate regrster kept for the purpose

LO] Earthmg metal- (1) All. metallic- sheaths, coverings, handles, joint boxes

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

holders unless effi iciently:protected by an insulated covering made of fire resisting
material, and the frames and bedplates of generators, transformers and - motors,
including portable motors, shall-be earthed by connection to an earthmg system in

the manner specrf ed 1in regulatron 99.-

(2) ‘Where cables are provrded wrth a meta]lrc covering - constructed and mstalled
in accordance with clause (d) of regulation 106, such metallrc covering may be
used das.a means- of connectlon to the earthmg system.

' (3) All conductors, of an earthmg system shall have conductw:ty, at all parts and

all joints, at least equal to fifty per cent of that of the Jargest 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 ear_thi_ng system shall have a cross-
- sectional area less than 0.15-sq. cm. except in the case of the earth conductor’of a
flexible cable used with portable apparatus where the voltage does not exceed 125

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

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

' (4) All jomts in earth conductors and all joints in the metalllc covermg of cables

shall be properly soldered ot otherw1se efficiently made.
, (5) No sw1tch fuse or circuit- breaker shall be mserted in any earth conductor.

‘ (6) Thrs regulanon shall not apply, except in the case of portable apparatus to
s o B any system in a mine in whrch the voltaoe does not excedd oV,

-102.Voltage limits.- Electricity shall not be transmitted into’ a mine at a voltage
 exceeding 11000 Volts and shall not be used therein at 2 voltage exceedmg 6600

_ . Volts: : S :

- o * Provided that-

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

125.-V;

(11) where electrlc hghtmg is used :

(a)i in underground mines, the lrghtmg system- shall have a mid or neutral -

point connected with earth and the- voltage shall not exceed 125 V between
phases; SR

(b)- on- the. surface of a mine or in an;open cast mine, the voltagg may be
raised to 250 V, if the neutral or the niid point of the system is connected
with earth.and the voltage between the phases does not exceed 250 V;

(111) where portable hand- lamps are used in underground workrng of mine,
the voltage shall not exceed 30V, .

' (iv) where any crrcurt 18 used for the remote control or electric inter- lockmg
of apparatus the circuit: voltage shall not exceed 30- V

Provrded further that in ﬁxed plants the sard voltage may be permltted
“upto 650 V, if the bolted type plug is used

103. Transformers Where electncrty is transformed suitable prov1s1on 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
hlgher voltage apparatus.

104 Sw:tchgear and termmals Sw1tchgear and all termmals cable ends cable-Jomts'

and connections to apparatus shall be totally enclosed and shall be constructed,
installed and maintained as to comply with the following requirements, namely:-

B IR
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(i) . all parts shall be of mechanical strength sufﬁcient to resist rough usage;

(i} all conductors and contact areas shall be of adequate current-carrymg
capacnty and all joints in conductors shall be- properly soldered or otherwme_ R
efﬁcrently made; e

(i) the lodgement of any matter likely to dimifiish the 1nsu1at10n or affect
the workmg of any switchgear shall be prevenied;

(iv) all live parts shaIl be so protected or enclosed.as to prevent persons
accidentally coming into contact with them and fo prevent danger- from arcs,
short-circuits, fire, water, gas or 011

(v) where there may be risk of rgmtmg gas coal—dust oil or other
inflammabfe material, all parts shall be, so protected as to prevent open
sparking; and

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

105.Disconnection of supply.- (1) Properly constructed sw1tchgear for disconnecting
the supply of electricity to a mine or oil-field shall be provrdcd at a point approved
by the inspector of mines.

(2). Atany time, when any cable or overhead line supplying electrrcrty to the mine
from the aforesaid swrtchgear is live, a person désignated to operate the said
swrtchgears shall be available w1thm 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 swrtchgear $0 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 sultably placed shall
be provided for disconnecting the supp!y from every part of a system

V' 4) If the inspector of mines in the interest of safety considered it necessary, he
may direct that the apparatus spemﬁed in sub-regulation (3) shall be so arranged as
to disconnect automatrcally, from the supply, any SE‘.CTZ]OII of the system subjected

~ toa fault. :

(3) Every motor shall be controlled by swrtchgear which shalt be so arranged as
to disconriect the supply from the motor and from all apparatus connected thereto
and such switchgear shall be so placed as to be easily operated by the person
_demgnated to.operate itie motor. :

- (6) Whenever required by the lnspector of mines the motor shall bc controlled by
a switchgear to disconnect automatically the supply in the event of condrtlons of
over-current, over—voltage and single phasing.
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(7) Auxiliary fan shall be interlocked with the switchgear controlling power
supply to the in-bye face equipment of below ground coal mine for automatic
disconnection of power supply in the event of the stoppage of the auxiliary fan.

106.Cables.- All cables, othér than flexible cables for portable or transportable
apparatus, shall fulfill the fo_ll_owing requirements, namely:-

(i) all such cables, other than the outer coriductor of a concentric cable, shall
be covered with insulating material and shall ‘be efficiently protected from.

mechanical damage and supported at sufficiently {requent intervals and in such
a2 manner as to prevent damage to such cables:

(i1) (a) except asﬁprbvided in clause (-iii) no -cables_ other than concenfrio cables
or single core or'two core or multi.core cables protected by a metallic

~.covering and which contain all the conductors of -a circuit shall be used .

where the voltage exceeds 125 V or when an Inspector considers that there
is risk of igniting gas or coal dust or other inflammable material, 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 +he televant standard of the Bureau of Indian
Standards; - - - '

(iii) where a voitage 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 coverings are bonded together by earth conductors so placed that
the distance between aity two comsecutive bonds is not greaterthan thirty

metres measured along either cable:
" (iv) The metailic cm)ering of evéry cable shail be -
(a) electricaily and mechénicéliy éontinuous—_ throughout;
(b} earthed, if it is requ?red- by .sub-régulatiqn (3 01;' regul'atﬁon\.rml to be
f}?;];;?; by a_connection to the_rearthing system of pqn’dgctivity specified

(¢) efficiently protecte_d against corrosion where necessary; -

(d) ofa condu'c.t_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, ‘cgl)al-dust, or other inflammable )

.- 7_material, so constructed as to prevent, as far as practiéab‘le, the occurrence of
- open sparking as the result of any fault or leakage from live conductors.

(v) cables and conductors where connected to 'mqjt_cgr_s; } t_ransfonngfs, o

switchgear and other-apparatus; shall be installed:so-that,-
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e e

‘breaker shall be provided which-is capable of automatically.

(a) they are mechan'cally protected by securely aitachmg the metalhc :

covermg to the apparatus; and

(b) the msulatlng material at each cable end is efﬁc1ently sealed 50 as to
prevent the dlmmutron of its msulatmg properties;

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

constructed glands or bushes shall be prov1ded

- (vii) unarmored cables or co‘nductors shall b_e conveyed either in metallic pipes. .
or metal casings or suspended from efficient insulators by means of non-

conducting materials which will not cut the covering and which will prevent

© contact with any timbering or metal work and if separate insulated conductors

are used, they shall be installed at least 3.75 cm. apart and shall not be brought
together except at lamps, swrtches and ﬁttmgs

107.Flex1ble. cabIes.— (D Flexrble cables for portame— Gf transportahle.apparatus shall
be two core or multi core, unless required for electric welding, and shall be

covered with insulating maténal which shall be. efﬁcrently protected frem
mechamcal mJury .

2) If flexible metallic. covering is used either as the outer conductor' of a
concentric cable or as a means of protection from mechanical injury, it shall not be -
- used by itself to form an earth conductor for such apparatus but it may be used for

that purpose in conjunctron with an earthlng core,

' (3) Every ﬂexrble cable Intended for use w1th portable or transportable apparatus-‘ :
,_shall be connected to the system and to such appa.ratus by properly constructed
connectors

, Provided that for machmes of voltage exceedmg 650 V but not exceedmg '
33 kV a bolted type connector shall be used and the tralhng cable: shall be suitably
anchored at the machine end.. :

- Provided further that ‘where there are space lim'itations ﬁ;r"' multiple 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
twenty_ millimeter for circular cables of diameter not. gre

-than twenty

: _m1111meter and twenty five n'ullzmeter for circular cables of dlameter greater than
- twenty millimeter. : Do

4) At every point where flexible cab]es are joined to main ables a circuit
connectlng the
supply from such ﬂexrble cables. .

'(5) Every flexible cable attached tg-a: portable Or transportab e’ ‘machine shall be
examined periodically by the person designated to operatethe machine, and if

such cable is used underground, jt shall be examined-at least once in each shift by

xial height of
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. such person and if such cable is found to be damaged or defective, it shall
forthwith be replaced by a cable in good condition.

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

transportable apparatus- shall be provided with flexible metallic screening or

pliable armouriﬁg and cables of portable apparatus shall be provided with flexible
' metalhc screenmg on all the power and pilot cores.

Provided that the provision of this regulatlon shall not apply to ﬂex1ble
cables attached to any transportable or portable apparatus used in open cast mines
or below ground mines where reeling and unreelmg of such cables is necessary as
,per design features of the equapment

| (7) All flexible metallic screenmg or armouring specified in sub- regulatzon Q)
shall fulfill the requirement specified in clause (iv) of regulatlon 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 of 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 injuzy '

(10)Flexible cables shall not be used with apparatus other than portable or
transportable apparatus. .

.

(11)Where flexible cables are used they ghali be detached or otherwise isolated
from- the source of supply when not in use, and arfangements shall be made 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

" Jeave the machine while it is in operation and shall, before leaving the area in

which such machine is operating, ensure that the supply is disconnected from the

flexible cable which supplies electricity fo the machine and when ‘any such

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

3747 GIN0—32
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Provided that all portable and transportable machines used in underground
mines shall operate on remote control from the concerned switchgear with pilot
core protection. : - ‘

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

(2) All apparatus other than portable and transportable apparatus shall be housed
in a roem, compartment or box so constructed as to protect the contents from
damage eccasioned by falling material or passing traffic. '

(3) Inﬁamni&_ble_ or explosive material shall not be stored in any roomn,
compartment or box containing apparatus, or'in the vicinity of any apparatus.

{4) Incaseofa fault in any circuit, the parf affected shall be made dead without
delay and shall rémain so until the fault has been remedied..

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

{6) ‘Mo lampholder shall have metzi_iiic_conneciidn with the guard or other metal
work of a-portable hand lamp.

(7). The following notices in Hindi and local langudge of the district, so designed
and protected as to be easily legible at 21l times, shall be exhibited at the following
. places, namely:- o '

{1). where electrical apparatus is in use, a notice forbidding undesignated
persons to operate or otherwise interfere with such apparatus; '

“(ii) in the interior or at the surface of the mine where a telephone or other
means of communication is provided, a notice giving full instructions to
person, at the surface of the mine, designated to effect the disconnection of
the supply of electricity to the mine, - - ' : '

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

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

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

(i) all cables shall be conétructed, nstalled, protected, operated and

~maintained in such a manner as to prevent risk of open sparking;

(i) all sig_naling,"telecommunication, remote control and insulation tester
cirenits shall be so constructed, installed, protected, operated and maintained
as to be intrinsically safe; - ‘ - :
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(ii) all apparatus including portable and transportable appafatus_ including
lighting fittings used at any place which lies in-bye of the last ventilation:

connection shall be flame-proof:”

~ Provided that electrically operated or battery operated p.OrtahIe' or

transportable apparatus such as shuttle car, men or material fransporting

equipment of increased safety type’“e” shall be permitted at any place with

suitable monitoring devices for detection of gases, if any;

: (i_v) 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’ S

'(2) At any plage which lies-in émy part of a coal-seam of second and third degree
2assiness — : ‘ ‘

()

(i) all signaling, telecommunication, ‘remote contro] and insulation tester

cireuits shall be so constracted, installed, protected, operated and maintained
as to be intrinsically safe; .

(ii) all cables shall be .constructed; installed, protected, operatéd ami.
maintained in such a mammer as to prevent risk of open sparking; -

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

bye of the last ventilation connection or in any returmn airways shall be flame-"

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

In any oil mine or oil-ficld, at any place within the zone-2 hazardous areas-

" (i) all signaling and telecommunication, remote control and insulation tester

circuits shall'be so constructed, installed, operated, protected and maintained

s to be intrinsically safe;

(ii) all cables shall be so constructed, installed, operated and maintained as to

prevent risk of open sparking;

.(iii) all appai:atus ihcluding_portgble and ﬁansportablé apparatus shall have the

following types of enclosures conforming to the relevant Indian Standards,
namely:- . | L
" (a)  flame-proof enclosure type ‘d’ or

(b) . pressurized enclostire type ‘p’ or

(c) ~ sand filled apparatus type ‘q’ or
© (d)  increased safety enclosure type ‘e’, ‘n’ and ‘o’

(iv) all electric lamps shall be enclosed in increased safety enclostire type ‘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
maintained as to be intrinsically safe; : -

(if) all cables shall be so constructed, installed, operated and maintained as
to prevent nsk of open sparkmg,

(iii) all apparatus including portable and transportable apparatus shall have
the following types of enclosures conformmé to the relevant Indian
Standards, namely:-

(a) flame-proof enclosure type ‘d’. or

(b) - pressurized enclosure type ‘p” or

(c) sand filled apparatus type ‘q’

(1v) all electric lamps shall be enclosed in ﬂame—proof enclosures

(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 %at‘e spraratus

are only to be used with the prior approval of the Inspector

(6) In any coal-seam of degrec second and degree th1rd gassmess or the hazardous
area of oil-mine the supply shall be discontiriued;

(1) imme_diately, if open sparking occurs;

(ii) dufin'g the period required for examination or adjustment of the
apparatus, which shall necessﬂate the exposing of any part liable to ‘open
sparking; .

(iii) the supply shall not be reconnected until the apparatus has ‘been
examined by the electrical supervisor or one of his duly appointed assistants
and until the defect, if any, has been remedied or the necessary adjustment
made; and

~ (iv) a flame safety lamp shall be provided and maintained in a state .of -
continuous illumination near an apparatus, including portable or
transportable apparatus, which remains energised and where the appearance
of the flame of such safety lamps indicates the presence of inflammable gas, -
the supply to all apparatus in the vicinity shall be immediately disconnected
and the incident reported forthwith to an official of the mine and such
apparatus shall be interlocked with the controlling” switch in such a
manner as to disconnect power supply automatically in the event of
percentage of inflammable gas exceeding one and one quarter in that -
parttcular dlstnct :

Provided that where apparatus for automatic detection of the percentage’

of inflammable gas or vapor are employed in addition to the flame safety

lamps, such apparatus shall be approved by the inspector of mines and
maintained in perfect order.
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(7} In any part of a coal-seam of any degree of gassiness or in any hazardous area
of an oil-thine, if the presence of inflammable gas in the general body of air is
found at any time to exceed one and one quarter per cent, the supply of energy
shall be immediately disconnected from all cables and apparatus in the area and
. the supply shall not be reconnected so long as the percentage of inflammable gas
' remams in excess of one and one quarter per cent.

(8) In an oil mine where concentration of mﬂammable gas exceeds twenty
percent of its lowest explosive limit, the supply of electricity shall be cut-off
immediately from all cables and apparatus lying within thirty metres of the
installation and all sources of ignition shall also be removed from the said area and
normal work shall not be resumed unless the area is made gas-free:

Provided that such disconnection shall not apply to intrinsically safe

environmental monitoring scientific instruments.
(9) Any such disconnection or reconnection of the supply shall be noted in the log
sheet which shall be maintained in the form set out in Schedule-XIII and shall be

reported to the inspector of mines,

(10)The pr6v151ons of this regulation shall apply to any metalliferrous mine Which

may be notified by the inspéctor of mines if inflammable gas occurs or if the -

-mspector of mines is of the Oplmon that inflammable gas is likely to oceur in such
mme . .

Explanatton For the purpose of this regulatlon
. (1) the expressmn ‘coal-seam of first degree gassiness coal.-,seam of second

degree gassiness’, ‘coal-seam of third degTee gassiness’ and ‘flame-proof”

_apparatus’ shall have the meanings respectively assigned to them in the Coal
Mines Regulations, 1957. :

(2) The following areas in an otl-mine or 011 ﬁeld shall be known as hazardous
arcas, namely:-

(i) an area of not less than ninety metres around an oil-well wh_efe a
blow-out has occurred or is likely to occur, as may be designated by the
E_ngineer-incharge or the seniormost official present at the site;

{ii) an area within ninety metres of an oil-well which is bemg tested by -

gpen flow;

(iii) an area within fifteen metres of ;

~(a) a producmg well-head or any pomt of open discharge of the |

crude there from or other pomt where emission of hazardous
atmosphere is normally likely to arise or

(b) any wildcat or ﬁ:}gploratlon well—head b@in_g drilled in an area
where abnormal pressure conditions are known to exist; or
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(c) any exploration or interspaced well-head being drilled in the
. area whére abnormal pressure conditions are known to exist;

(iv) any area with_in four and one half metérs 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 niormal and where the system of -
drilling employed includes adequate measures for the prevention in
normal circumstances of emission or accumulation within the area
of a hazardous atmosphere: or - s :

(©) én oil-well which is being tested other than by olé)en flow,

(3) “hazardous atmosphere” means an atmosphere containing any inflammable
gases or vapours in a concentration capable of ignition. - :

(4) “Zone 0.hazardous area” means “an area in which hazardous atmosphere is
- continuously present.” : ‘
Y
(5) *Zone 1 hazardous area” means “an area in which hazardous atmosphere is
likely to-occur under normal operating conditions”. '

(6) “Zone 2 hazardous area” means “an arca in which hazardous atmosphere is .
likely to occur under abnormal operating conditions”. :

111.Sh,o't-ﬁring. = (1) When éhot—ﬁring is in'p'rogress adequate -precauh:'ons. shall be
taken to protect apparatus and conductors, other than those used for shot-firing,
- from injury. ' '

(2) Current from lighting or power circuits shall not be used for firing shots.

(3) The provisions of regulation 107 shall apply in regard to the coveting and
protection of shot-firing cables, and adequate precautions shall be taken to prevent
such cable touching other cables and apparatus. '

112.Signaliug. - Where electrical signaling is used,-

()  adequate precautions shall be taken to prevent signal and telephone wires
coming into contact with other cables and apparatus;

(i) the vbitage used in any one circuit shall not exceed 30 V; -
(i) contact-makers shall be so constructed as to prevent the accidental
closing of the circuit; and ' '

(iv) bare conductors, where used shall be insftalied in suitdble insulators.

~ 113.Haulage. - 'Haulage by electric locomotives on the overhead trolley-wire system,
. at voltage not exceeding 650 V and haulage by storage battery locomotives may

T T s i T T
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be- used with the prior consent in wntmg of the Electrical Inspector, and subject to
such condrtlons as he may impose in the interests of safcty

114.Earthing of neutral pomts - Where the voltage of an alternating current system
exceeds 30 Volts, the neutral or mid-point shall be earthed by connection to an
earthmg system in the manner specrﬁed n regulatron 99.

Provided that when the system concerned is required for b]astmg and '

signaling purposes, the prov1s1ons of this regulation shall not apply.

Provided further that in case of unearrhed neutral system adequate
protection shall be provided with the approval of the Inspector

115.Supervision. - (1)(i) One or more electrical supervisors as directed by . the
Inspector shall be appointed in writing by the owner, agent or manager of a mine
or by the agent or the owner, of one or more wells in an oil field to supervise the

. installation.

(i) The electrical supervisor so appointed shall be thc_person holding a valid
Electrical Supervisor’s Certificate of Competency, covering mining
installation issued under sub-regulation (1) of regulation 29. :

_ (iii) One or more electricians as directed by the Inspector shall be appointed in
writing by the owner, agent or manager of a mine or by the agent or the
owner, of one or more wells in an oil field for compliance with the duties
speciﬁed in this regulation.

(iv) The Electrlman shall be a person holding | hcense under sub-regulation (1)
of regulation 29.

- (v) "For small open cast mines and below ground mines receiving supply- at
voltage not more -than 650 V and not having portable or transportable
apparatus, electrical supervisor and electrician shall be appointed for more
than one mine by the Inspector. '

{2} Every person appointed'to operate, supervise, examine or adjust any apparatus
shall be competent to undertake the work which he is required to carry out as
directed by the Engineer.

(3) The electrical supervisor shall be responsible for the proper performance of
the following duties, by himself or by an electrician appointed under sub-
regulation (1).
(i). thorough examma’non of all apparatus lncludlng the testing of earth
conductors and metallic coverings for contmmty, as often as may be necessary
to prevent danger; :

(i) “examination and testing of all new apparatus ‘and of all apparatus, re-
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) (i) The electrical supervisor or the substitute electrical supervisor appointed
under sub-regulation (4) to replace him shall be personally ~ responmsible for the

~maintenance at the mine or oil-field, of a log-book made up of the daily log
sheets prepared in the form set outin  Schedule- XIIL

(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- XI1I, :

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(i) to (iv), 41(xii), 43, 44(2), 46, 52 to 54, 57 to 61, 65,72,74,78 .
to 91, 102, 107(6), (8) and (10) and 114 . |

-Explanation- Every order aliowing 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. :

AMARIEET SINGH, Secy.

- [ADVT LIV/4/187G/20 10/Exty.]
Schedule-I
- Safety measures for 6peration 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) Thermal Power Stations.- (i) The minimum duration of the training
courses for the operating engineers and supervisors (imechanical, electrical and
instrumentation) shall be as specified in Table I for coal based, diesel engine
based and gas turbine based thermal power plants. The contents of training
courses and on job training, along with respective duration, shall be as specified
~in Part 1L, TIL, IV, V, VI, VI, 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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S . Training Course Coal Base_d- Diesel ~ Gas Turbine.
No. _ Plant - Engine . -~ Based Plant
: - Based Plant .
1.~ Common Mechanical,': -5 Weeks_ 4 Weeks . 4'Y, Weeks
Electrical and Instrumentation R R
Course - : '
2. Common On Job and 12 Weeks 4 Weeks - 8 Weeks
-+ Simulator Training for . o
Mechanical, Electrical and
Instrumentation
3. Spebiai_izéd Course for
Engineers and Supervisors Ny - -
{(a) Mechanical 6 Weeks 2 Weeks 2% Weeks
{(b) Electrical 4 Weeks 4 Weeks 4 Weeks
(c) Imstrumentation 2 Weeks 2 Weeks ) Weeks
4.  Specialized On Job Training
- for '
(@) Mechanical ' 4Weeks  Nil © 4 Weeks
(b)  Electrical e _4' Wéeksi.x Nii 4 Wéelfé.
()  Instrumentation 4 Weeks Nil ) ,4‘Weeks__
Plant visits and 'eVahiatién_ 3 Weeks 3 Weeks - 3 Weeks

TABLE I

Course Duration for Engineers and'Sup'ervi'sorg—' Thermal Power Plants

5.

(if) The minimum duration of the training courses for the Technicians
(mechanical, electrical and instrumentation trades) to- assist the operating
engineers and supervisors shall be as specified in Table II for coal based, diesel
engine based and gas turbihe 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, XII, XIV, XV and XVI of this Schedule,
appropriate ‘to the specialized trade of mechanical or ‘electrical or
instrumentation Engincering. The lectures may.be arranged and trainees may
spend time on observation in the power stations so that they get familiarized
with diffefent 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 manufacturing turbines, - generators, switch gear,

instrumentation and auxiliary equipment. The remaining period will be spent
on in-plant training under close supervision. -

3747 Giro—33
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TABLE IT
Course Duration for Technicians— Thermal Power Plants

-5l Training Course Coal Based Diesel © Gas Turbine

No ¥ ' Plant ~ Engine Based Plant
Based Plant

f.  Common Mechanical, Electrical” 4 Weeks 5Weeks 4 Weeks
_ and Instrumentation Ceurse for S '
Technicians.
2. Specialised Course for
Technicians '
= (a) Mechanical

~ {b) Eiectrical

{c) fnstmmentaﬁeﬁ

2 ‘/z Weeks . 2 Weeks N _2 ‘/z Weéks
2% Weeks 2% Weeks 2% Weeks
2%, Weeks 2% Weeks = 2% Weeks

KN Spcc;ahaed On Job Trammfr fsr

~ Technicians o - !
{a)  Mechanical 16 Weeks 8 Weeks ;16 Weeks .
(&)  Electrical 16 Weeks . 8 Weeks 16 Weeks
{c) - Instrumentation @~ 16 Wecks® 8 Weeks 16 Weeks
4. Plant visits and evaluation 2 Weeks 2Weeks 2 Weeks

{b} Hydro Electric Power Stations.- {i) The minimum duration of the training
courses for the operating engineers and 'supervisors {Mechanical, Electrical and
Instrsmentation) shall be as specified in Table 1II for hydro electric power
stations. The contents of training courses and on job training, along with
respective duration, shall be as specified in Part XVII, XVIII, XIX dnd XX of
this Schedule, appropriate 1o the specialized course in mechanical or electrical
or instrumentation Engineering. The procedure for familiarization visits and in-
plant training shall -be similar to that which has been specified in respect of
thermal power stations. Arrangement -may be made for familiarizing  the
trainees with operation of Hydro Power Stations through Simulator facilities.

TABLE III

Course duration for Engineers and Supervisors ~ hydro power plants

S. - Training Course®  ~~ ~ Duration
1. _Common Mechamcal Electrical and Instrumentat:on 6 Weeks :

7 Course for Engineers and Supervisors.
2. Comumeon On Job and Simulator Training for Mechamcal 7 Weeks -
Electrical and Instrumentation Engmeers and '

Supervisors.
3. Specialised Course for Engmeers and Supervisors
{a) Mechanical ' ' 2 Vs Weeks
{b) Electrical _ 4 Weeks

(c} Instrumentation "2 Weeks

e i e




[ —wvs4] R T T ;. S

29 -

4, Specialised On Job Training for Engineers and

- Supervisors _ _
| (a) Mechanical . B . 3 Weeks
b Eleqtﬁcal o " 4 Weeks
| (c) Instrumentation _- 7 B - - 4. Weeks
5. - Plant visits and evaluation | s . 2 Weeks

(i) The minimum duration of the training courses for the technicians

(mechanical, electrical and instrumentation) to assist the operating engineers
and supervisors shall be as specified in Table IV for hydro power stations. The

contents of training courses and on jc_:b training, along with respective duration,
shall be as specified in Part XXI, XXII, XX and XXIV of this Schedule,:

-appropriate to the specialized ftrade in mechanical or electrical or
instrumentation Engineering. The procedure for. familiarization visits and in-

plant training shall be similar to that which has been specified in respect of . .

thermal power stations, :
o TABLE IV

Course D_uration for Technicians - Hydro:Pdwer Plants

SNo ' Training Course - .Dumation
1. ‘Common Mechanical, Electrical and Instruﬁwntatio_n 3 Weeks
Course for Technicians . _ '

2. Common O Job Training for Mechanical, Electricaland 4 Weeks

Instrumentation for Technicians ' -

3. Specialised.Course for Technicians - .
(a) Mechanical ‘ S 1 Y% Weeks
(b) Electrical > o 2 Weeks
(¢) Instrumentation : -~ . 1Y, Weeks
4. Specialised On Joh Training for Technicians ' .
(a) Mechanical I 4 Weeks
~ (b) Electrical S - : 4 Weeks
~ {c) Instrumentation - 4 Weeks .

5, Plant .Visits' and evaluation = o S 2 Weeks

(d) Sub-stations and switchyards of generafing ‘stations.- Those who are - -

expected to be engaged in the operation and maintenance of substation associated
with the generatyig station, shall be given a training of duration of not less than-
2% months for engineers, and supervisors (mechanical, electrical and

- instramentation) 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 tespective duration shall be
as specified in Part XXV for engineers and supervisors and as specified in Part
XXV1 of this Schedule for technicians to the extent of practical job requirement.in
sub-station associated with the generating station. This shall be followed by visits
and in plant training. Arrangement for Simulator training may also be made.
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I  TABLEV o
Course duration for Engineers and Supervisors — sub-stations associated with
' o generating stations -

-

S:No. ' Training Course " Duration

L Common Mechanical, Electrical and Instramentation 7 6 Weeks
E Course for Engineers and Supervisors.- '

2. Common On Job and Simulator Trainirig for Mechanical, 4 Weeks
' - Electrical and Instrumentation Engineers and Supervisors. '

3. _. Plant visits gnd,evaluation_ : 2 Weeks
' TABLE VI '
Course Dﬁratio_n for Technicians — Substations Asso.cizite(_l with Generating
N Stations : '
S.No. . Training Course - _  Dwration
L 'Common Mechanical, Electrical and Instrumentation 2% Weeks
_ Course for Technicians. : Lo : :
2. Common On Job Training, Industrial visits and evaluation 3 Weeks

(2) Facilities for creation of training institutes.- (2) The Training Institute shall have a
regular building, residentiai and recreation facilities. -

(b) The Tfaiﬁing Institute shall have a full time Principal and_ adequate number
of teaching staff. : . . o ,

(¢) The Training Institute shall have adequate number of. classrooms, seminar
and cornference 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 Traiming Institute shall have facilities for demonstration by static and
working models, simulators, training resource unit supported with Appropriate
teprographic facilities, Audio-visual training aides, Computer Based Training
(CBT) packages, Liquid Crystal Diode (LCD), Slide and Overhead projectors.

(d) The Training Institute shall have a regular tie-up with the Power Stations,
Sub-stations, Load Dispatch- Centres, ‘fransmission and- distribution utilities
including hot line training centres so 4s to provide training in the respective
fields. T - o

(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 qualified
and preferably undergone a specialized training course in the art of imparting
training, ' ' - ' '

(f) The Institute shail have networking of training facilities with the reputed
educational or professional institutes: o

(8) Assessment forms for Engincers and Supefviso_rsand for Technicians to
assist the engineers and supervisors are given at Part XX VII of this Schedule.

-
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PartH

SYLLABUS FOR'ENGINEERS AND SUPERVISORS ENGAGED IN THE
OPERATION ANB MAINTENANCE-OF THE COAL BASED THERMAL

POWER PLANTS

Common course for Electrical, M‘echamcal:and Instrumentation

Item
No.

Particulars

Number
of Hours

1

2

3

I

o

I

v

General Introduction:

i)  World.Power Scenario

(i}  -Growthof Power Industry-in India

(iti) Generation Scenario in India

(iv)  Transmission and Distribution Scenario in Indla

(v)  Role-of Private Power Participants in India

(vi)  Organisation/Power Sector setup

(vii) Introduction to Indian Standard specrﬁcatlons for
- Electrical wmng

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, topography, choice of size of generating units.

Plant layout -in :large .central station including ‘machine
arrangements, equlpments layout, sthchyard and .auxiliary
_ arrangements

Constructional = details and basic prmcrples of large

‘pulverized fuel ‘boiler and auxiliaries
(1) . Water-and steam drums, heaters and tubes.

3

15

(i) Types of furnace and firing arrangement and firing '

- system— Primary, secondary air arrangement, burner
arrangement “and furnace safeguard supervisory
system, bumer- details.

(iii) 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 Gravunetnc feeders (Raw coal
feeders) - -
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(v1) Air preheaters, rotary, tubular and steam air heater

(vii) Dust extraction plant- electrostatw, mechanlcal and -

bottom ash system
. {viii) Soot blowers _ B ,
(ix) Station instrument and- service ~-compressed air
reciprocating 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. _
(xii) Ash disposal system — Dry bottom, wet bottom—
, scrapper feedets and clinker grinders.
VI Construction and workmg principles of Turbine and

auxiliaries,
(i) Principle of operauon heat conversion cycles, types
of turbines.

- (ii) 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

(w) Lubrication system pumps centnfugmg machmes '

coolers, filters, shaft turbine and hftmg gear, Mam
Lol pump, Jacking oﬂ pump, Startmg oil pump, AC-
DC oil pump, Emergency pil pump.
£3] B01ler feed pump, fill pump and auxﬂlary coolmg
' ‘water system aux1hary steam System ‘
(vi)  Low pressure and high pressure feed water heaters,
de-agrators and evaporators, gland steam coolers,
drip, air ventmg and dram system
(vii)  High pressure and low- -pressure by-pass systems
(viii)  Auvtomatic 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 : o
()  Alternators, coolmg arrangements {Hydrogen/air
cooling), -stator water cooling, Hydrogen sealing
system
(ii) Main and pilot excaters, voltage regulators types and
) characteristic, amplifier and magnetic amplifier, static
excitation system, Automatic . Voltage . Regulation
(AVR). :
(iii) Method of grounding.

IX Construction and working principles of fuel handlmg plant
equipments :

10
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Xl

XII

XI1I

3o

(i) Coal Handling Plant :- Wagon Trppler hoppers,
vibratory feeders , screen and comnveyor system
¢rushers, magnetic separators and pulleys, dust
suppressors, dust extractors, stacker re-claimer, r otary

- breakers, Merry-Go= Round syster,

(i) - Fuel oil handling plant — Oil storage tanks; un]oadmg

station oil pumps and heating arrangément

(iii) Coal transportation by ship- Coal transportation by

different types of ships such as gearless ship, geared
ship, seif unloading ships, ship loading and unloading
equipment such as grab type and contlnuous ship
loaders / un-loaders.

(iv) Coal washing and blending’

Constructron and workmg prmmplcs 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

Env1ronmentai Management System

Water Sources and treatmcnt: _

(i) Raw water pumping station, domestic, circlating and
boiler makeup water treatment, River salinity, local
water conditions, water recovery system, their
vardations in different seasons and effects on

~ power station operations.

(ii) Hydrogen generating plant

Fuels :

6] Solid, liquid and gaseous fuels analysrs

(i)  Coal-types and suitability for different kinds of
" boilers-alterations in firing methods due to change of
coal composition.

- General” understandmg of Basic flow diagrams: in power

stations practice :
(i) Coal cycle.

. (i)  Fuel oil cycle.

(i) Air and gas cycle.

(iv)  Fly ash and bottom ash/ slag handling arrangements.

(v} Condensate and feed heating cycle (from condenser
hot well up to economizer). -

(vi) Water and steam cycle (from cconomlzer to turbine
inlet).

(vii) Chemical dosing circuit

_ (viii) Circulating-water cycle.

(ix) Governing oil, turbine oil, generator, Seal oil circuit.

(x) Hydrogen filling in generator and hydrogen gland
sealing of generator. Bearing cooling system.

(xi) Stator water cooling cycle
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XV

XVI

XVII

XVIIL

Direct and closed: cooling water circuits, cooling towers' -

- types and-characteristics.

D.C. and A.C. power supply for auxiliaries, arrangements of

. unit ‘and station boards, station _lighting and- automatic

changeover.

Transformers:© Main transfoxmérs-, ' 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‘solators, current  transformers,  potential
transformers, lightning arresters, grounding,

Indoor and outdoor switchgear: Types - bulk oil; minimum
oil, air blast, vacuum air breaker, g2as bxjeaker'ponstructional
and functional details. '

Working principle basics of Instrumentation and

measurements:  Details of measuring instruments. for A
© 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 meéter, axial shift indicator and
recorder, flue gas analysers, megger - its use for primary.
detection of  faults, data acquisition system, - digital
distributed control, UPS, Unit co-ordinated master control.
Pre-commissioning/ commissioning  activities-Boiler
Hydraulic test, alkali beil out, acid cleaning, TG: Alkali
flushing of regenerative system, acid cleaning of oil pipe-
lines. TG on: barring: gear. Others: Steam-blower, rotor valve
blasting, steam roller synchronizing

Operation, control and supervision

(i)  General boiler start-up procedure.

(i) Operation of boilers under - different loading
conditions, soot blowing, '

(i) Analysis of feed and boiler water, fuel, flue gas at

station laboratory, Power plant chemistry-chemical
operating regime and.control, steam purity

(tv) Banking and preservation of oilers.

(v) - Demonstration wherever possible through simulators
- of various-operating conditions.

(vi) Handling of boiler under failure c'ondifioﬁs, (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 -

XX1v

3747 GIIN0—34
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(vii)

(viii)

failures, fube fallures fire out and furnace explosion
General' start up procedure. for high-pressure multi-

cylinder reheat type turbmes from cold, warm and hot "

conditions.

Handling . of turbine, generator and auxrltary plant '
under failure conditions, such as vacuum failure, low

feed water, condenser levels, excitation - failure,

_ cn‘culatmg water failure, feed water heater high levels,

excessive vibration, water or oil i mgress in generator,
failure of lubricating, sealing oil: circhits and

 emergency conditions such as gnd failure, black
 starting.

(ix)

Altemator-synchromsmg, loadmg, parallel operatmns

- MW and MVAR sharing,

Operation of vents and drains in b011er and turbme

Cont_mls a_nd Protect:on - Sequential operation and interlocks:

(1)
(i)

(iii)

(iv)

v)
(vi)

- (vil)

(viii)
(ix)
x)
(xi)
(xii)
(xii).

@

- Unit pro_tect_ion and interlocks.

Boiler and auxiliaries.
Turbine and auxiliaries.

Combustion control-pressure, fuel, air and feed |
_heating cycle

Feed water and fuel heating cycle controls

Turbine govemmg, speed setting, speed drooﬁ 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. _

Transformér ;protection - differential, ‘overload, earth

faults, high temperature buchholz with types of the' _

relays used.

 LT/HT motor electrical protection- Types of motors

and variable speed drive and  speed controls. _
Various types of pumps and their starting and control.

Steam pressure and temperature control.

Furnace purging.

Various types of valves maps their constructional

* details and application

(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, - sthchyard

safety.

Indian Boiler Rules, Factory Act, EIectr1c1ty Act, 2003,
Central Electnmty Authorlty (Measures relating to Safety

21

I %




THE. GAZE’I‘TE OF INDIA : EXTRAGRD}NARY

and Electnc Supply) Regulations 2010 and other statutory

Regulatlons concerning Power Stations (General outlme),

_Env:ronmental Pollut1on Act/Regulatmns

General plant mamtenance procedure PERT/CPM methods

'Power station records, ‘maintenance: planmng

,Efﬁciency and enwronment plant ‘performance, generation

cost, efficiency- memttmng and optimization, stack emission
monitering awd ambient ait quality. Avallabihty Based tariff,

-CBRC notification on*Tanff

Personnel managem :nt, -duties. and respons1b111t1es labour

laws and iabaur welfare.
;Braad Prmclpies of matenal management and inventory
contm] - : :

7 Total
©n Job Training: -

‘(13 Control room desk: operations::

@ Pfe-start checks,
{iy Protectmn interlocks,
(i) Light up procedures:and routine checks,
(iv)  Steopping and. emergency operations of Boiler,
Turbine, Geneza*or and-their auxiliaries
(v)  Electrical operation . lecation and- off-site plant
© - location .

2. Sm}uiater tmnrngft‘omputer apphcatmns in: operanen and

maintenaﬂee of the plant
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12

145 ¥ Hours
=5 Weeks

10°-Weeks

2 Weeks
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Part HI

SYLLABUS FOR ENGINEERS AND SUPERVISORS EN GAGED IN THE -
OPERATION AND ‘MAINTENANCE OF- THE DIESEL ENGINE BASED.

Comrmion course,fer:Eleettiea 'Meehan-ical_-and Instrumentation

POWER PLAN TS :

“Number

Item Particulars
-~ No. : of Hours
I General Introduction: 3
- (i} . World Power Scenario . -
(i)  Growth.of Power Industry in Ind;a
(it) - Generation Scenario-inIndia -
(i) Transmission and Distribution: Scenarlo in India
(v) . Role of Private Power: Pm‘tlclpants ir India -
(vi)-  Organisation/Power-Sector set: up : '
(vi1). Introduction to Irfdtan Standard spemﬁcattons for Electncal
' -wmng ' o : : :
II  Concept of modern Diesel Power Station, Power Generatlon from 3
Heavy Fuels, Central Station and- Wtility systems, base load and * -
- peaking stations, concept of ‘unit- systems, heat rates, heat balance
of engines and-: genera} prmmples -of" Thermodynamms, enthalpy,
‘enttopy, etc. : '

‘HI  Choice of' iocat:len ‘of large Dlesel Station, Site avallablhty water 2
requirement, fuel, load centers, fransport fa0111t1es air pollutxon B
topography, choice of Slze of generatmg tnits. - S '

IV - Plant layout - iarge Dlesel Station - 1nclud1ng machme 2
arrangemernts; . equrpment layout and sthch yard - and- aux1hary -
- arrangements '
(i)  IC Engmes clasmﬁcatzon based on. 2 Streke, 4 Stroke; SI, 18

Cl, comparisons, difference between CI and" SI,

classification by cylinder arrangements, enging parts’ and .- "
materials used, indicated: ‘thermal efﬁc:lency%, mechanlcal_'

- efficiency %, specific fuel consumption, air fuel rano cal -

value of fuel, etc.

(ii)r Air standard cycles, thennedynamle relatlons parameters

Camc, <ycle, Stirling cycle, Ericsson- eycle, Lenoir cycle, -

Auto cycle Dual cycle, - ‘Diesel cycle, - Atkinson cycle,
Brayton eycIe fuel air cycles, various losses, -effect of

-variables -such as - compressmn ratio,. fiiel Tatio, etc '

difference between real cycle and fuel air cycle; etc.

© (ii)) . Petroleum fuels, introduction and. structures, reﬁning'

_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, catalytlc ﬁnes problems caused by

. heavy fuels.
(ivy  Combustion: - in IC engmes air fuel ratio — delay period
.and factors affecting it — Diesel knock theory and methods

of control, observations of bummg of gases — cold. startmg ‘

, of IC engines and aids.
(v) Super charging objects — cycles — methods — effects of

supercharging on  performance of the engine - -

superchargers — turbo chargmg and methods
(vi) Dual fuel and multifuel ‘engines — combusiion and factors
affecting combustion — characteristics of multi fuel engines

- suitability of various engmes as - multi fuel unit - f

performance of multiple engines.

(vii) Engine - friction and lubrication — lubrication-principles -

bearing lubrication — functions of lubricating system -

" properties of lube oil — additives — class1ﬁcat10n of lube

oils, filters — crank case ventilation.

(viii) Engine cooling — arcas of heat flow — heat transfer -
piston and cylinder temperature’ — quantity of- water.

required - cooling systems — air cooling, water cooling and

comparison, re — cooling of water, radiators , coolmg fans,-

thermostatic control, etc.

{(ix)  Constructional features of engine — crank case - - crank

shaft — main and connecting rod bearings — connecting rod

— piston, crown and rings, cylinder liners, cylinder head — -

- exhaust and inlet valves — fuel injection- pump — injectors —
cam shaft push rods — tappets — rocker arm etc. :

(x) . Performarice ‘and Testing of Engines = — basic.
o measurements — speed — specific lube oil consumption —air
consumption — exhaust smoke — emissions — BHP — FHP -

~ and IHP measurements, de-rating of engines.etc,

(xi)  Air pollution — pollutants — Diesel emissions — smoke and
control — Diesel odour control - companson ‘of Dlesel and

other fueI emlssmns

Construction and Working principles of D.G. plant auxiliaries ;

(i) ~ Heavy fuel oil handling system: — railway siding, package '

“boiler — transfer pumps — storage tanks, dip measurements,’
- temperature and density cotrections, shrinkage - heat

tracing and controls — measurements of fuel parameters

such as viscosity, density, flash point, sulphur content, ash,
water content, acidity, calorific value, carbon residue, pour
point, fire fighting arrangements in the HFO storage-area. -

(i) ~ HFO Purifiers: - function of HFO centrifuge — purification -

< clarification . — principles. of centrifugal. pump. —

- . component parts of separator and separator plant - layout
diagrami of separator plant — sectional view of separator —
operating cycle of - separator plant - recommended
separator. temperatures - sludge removal ., sludge transfer

pump.

18

F7s
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VI

(ii)

(iv)

v}

Common Heavy fuel oil System: --functions of settling
tanks, service tanks — heavy fiiel transfer pump —-heat
tracing of settling and - service tanks and temperature
control.

Diesel Handling system - transpdrtation modes -

measurements ~ storage — fire fighting arrangements efc.,
common diesel oil systems — transfer pump etc.

Common Lube Oil System: - - ftransportation -
" measurements -~ storage measurement of lube " oil

_characteristics such as flash point kinematic viscosity —

2

(vii)

(viii)

(ix)

®)

i)

(xii) -
(xiii)

(xivj_

viscosity index, TBN value, msolubles in Hexane and .
. Toluene. '
- Cooling water Treatment :— Choice of water as refrlgerant

— classification of water — matter present in water —
analysis of water for acids, bases and salts — pH value —
dlsadvantages such as incrustation, sediments — galvanic

~ corrosion — battery effect — influence of chilorides and

sulphites - 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 relief valves - air temperature
control methods. Detaﬂed analysis of smgle fline P&I
dlagram '

Exhaust Gas System; - general flow dlagram — recovery
boiler — exhaust. gas regulating valves - silencer —
expansmn joint, efc.. .
Compressed Air:- classification of compressors — operation
of single and multistage compressors — maintenance

‘problems - detailed analysis of. P&I diagram of plant

common ait and unit controf air compressor systems.
Governor: — governor components — basics of hydraulic

and mechamcal governor — speed droop, governor oil, and.
introduction to eIectromc -governing — companson with

mechanical governor — over speed shut down.

Effluent Treatment Plant: - collection pit —~ decantation pit- N

~ sludge pit — buffer pit — decanter unit — deo:ler unit = fueI

'recovery coalescent filter.

Fuel and lube oil system:-detailed analys1s of P&I diagram
of unit fuel oil system and: lube oil system — viscosity
regulators.

Properties of Steam: — formatlon of steam, defimtlons
connected with steam — steam tables — Mollier diagrams —

-classifications of boiler — waste heat recovery — detailed
analysis of P&I dlagrams of common and umt steam

systems

Various types of iralves, traps, their constractional'detaiis and
- application, ctanes hoist characteristics and controls.

U S —— TS~ S e s S
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VII  Construction and working principles of alternator and excitation 4
systems: , ' " : L
()  Alternator, Cooling Arrangements. S
(i) Static Excitation System, Automatic voltage regulator,
(iii) Method.ofGrounding; - ' -

IX DCandAC power supply for auxiliaries, arrangement of unit and 2

station switchﬁ.cub'icle_s,_ station lighting and automatic change over. -

X . Transformers— : : o
Main transformers, interconnecting' transformers; station/unit
transformers, and neutral ~grounding - transformers, . parallel
operation of transformers; on load and off load tap changing gears.

X1 -Ou't'door switch yard :- Single line diagrams, bus bars, - circuit 3
breakers, isolators, current and potential transformers, lightning
arrestors, , importance of earth mat grounding.. -

XII  Indoor and Outdoor switch gear - S 3
Types - bulk oil, minimum oil, air blast, SF,, and. vacuuin circuit -
breakers, construction:and functional details , o
XHI Working principles and “basics of ‘instrumentation  and -6
measurements : _ _ I ,
Details of measuring instruments for pressure, flow, temperature,
level, vibration, eccentricity, conductivity, pH values, d_i_ffe’rehtial
expansion, current, voltage, frequency, active and reactive power, -
energy, megger - its use, multimeter, data acquisition - system, f
digital distributed control, UPS, programmable logic controller, -
X1V ‘Operation, control and supervision : ‘ R -9
(i) General startup procedure, manual and automatic starting, -
- change overto heavy fuel -~ . R
(ii) - Operation of engine under different loading conditions.
. (i)  Engine safety :- Crank case pressure, mist concentration
' monitor, lube oil , ultra low pressure-and high temperature, - _
Jacket water high  temperature, over speed- ‘tripping;
common electrical faults, turbo charger, lube oil outlet high -
temperature, fuel oil - low ‘pressure, jacket. water low
pressure, engine inlet air high temperature, etc, A
(iv)  Starting and runhing — in, of the engine after overhaul ~ -
' precautions. ' o : I
(v)  Load reduction, normal stopping, and emergency stopping,
' rnsingoperafions. . - , S
(v1)-  Operation and supervision of running DG sets; rinsing.
(vii)  Operating anomaliés — causes and remedies, - R f
* (viii) - Precautions to be taken for Testarting engine after long '
- period of immobilization. L
- (ix)  Altermator , synchronizing, loading , parallel operation,
MW and MVAR o - ' '

T R e e e el s
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XV

XVI
XVl

XVIHI

XIX

XXIII

Controls and - Protection_ - SeQuential' operation and inter locks =
detailed study of logical diagrams of PLC, transformer protection
— differential, over load, earth fault, oil and winding high

temperature, Buchholz relay, ete., LT and HT motor- electrical
protection, types of motors, variable speed drives and controls,

- generator protection ~ under and over voltage, differential, reverse
. power, under excitation, negative phase sequence, earth fault, etc.,

various types of pumps their startmg and conh‘ols neutral shlft
relay, etc.

Fire Fighting and-emulsiﬁer_type of protection.

Genera] Safety precautions, treatment of- electncal or acid or alkah
burns, work permits, first aid, protective clothing, safety m.

movement and storage of materlals switch yard safety.

Indian Boiler Rules, Fac:tory Act, Electricity Act, 200’3,'Ceiltra1 :
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 proeedure PERT/CPM methods
power station records mamtenance plannmg

Efﬁmency and- enwronment plant performance generation cost,
efficiency monltonng and optimization, stack emission monitoring
and ambient air quality, 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 Trainin.g:

" (1) Control Room Desk Operations:

(1)  Prestart Checks.
(ii) Protection-and starting inter loeks :
(iii) Routine checks such as leakages, pressu.re 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 femperatures; - -
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'startmg ﬁrmg sequence.

(iv) Stopping under emergency cond1t1ons of engme

generator and auxiliaries, rinsing operations

(v) On site Electrical operation Iocatzon and off site 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
(ity Compressor and ETP

(i) JW, LO Seal Pumps and drive, chemical dosing system .

(iv) TW, IW level controllers viscosity Regulatlons

(v) = Charge air Regulations, ¢yl. temp.monitor-
(vi) "Engine air modular protection 1ncludmg callbratlon of
inputs and setting of thresholds '

(vir) Starting air control equipment and firing sequence.

(viii) Steam " system level controflers, calibration, ~press

controllers bmler circulating water pumps, condensater

transfer pumps, etc.
(ix) NDT and Welding

PartIV S -\"

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 Tristrumentation

Number of

equipment layout, switchyard and auxiliary arrangements.

‘Item No. Particulars
Hours
1 2 3
I Genera} Introduction: 3
‘(i) - World Power Scenario '
(i)  Growth of Power Industry in India
(iil) - 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 Electrlcal
wiring g
II 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
- . Open and Combined cycles, parameters, heat rates, fuel rates, steam
rates, typical heat balance of gas turbine, waste heat recovery boﬂer
and turbo generator. : '
It 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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A

VII

VIII

X

X1
XII

XIII

XIv

XV

XVI

Constructional details and basw principles of gas turbmes
(i) Air filters

(i) Compressors.

(iii)  Furnace chamber .

(iv) Gas turblne

_Gas Turbine Air Intake inlet air filtration, Exhaust system and

Compressor System, Gas turbine auxiliaries .and govemmg system,
Air compressor and An: drawmg system -

Construction and functlonal teatures of steam turblne -and

" auxiliaries, governing system, oil system control vaives

Construction and workmg prmmples of Alternators and exc1tat10n
systems: '
(i) Alternators, cooling arrangements (hydrogen/alr coohng)
stator water cooling, hydrogen sealing system.
(i) Characteristic amplifier. and magnetic : amplifier, static
_excitation system, Automatic Voltage Regulatmn (AVR)

(ili) Method of grounding.

Fuel handling, storage and supply, fuel 'characteriétic

General understanding of Basic flow dxagrams in power statlon"

practice :
(i) Fuel cycle
(i)  AirCycle =

Direct and closed cooling water 01rcu1ts coohng towers, types and -

characteristics. -

D.C. and A.C. power supply for auxiliaries, arrarigements of -unit -

and station boards, station lighting and automatic changeover.
Transformers: - Main transformers, interconnecting transformers,
station/unit transformers, voltage grounding transformers, type of

connections, paralleling, tap changing gear.

Outdoor switchyard, single line diagrams, busbars, circuit breakers,

isolators, current transformiers, potentlal transformers lightning .

arresters, grounding. -

Indoor and outdoor switch gear: Types - bulk oil, minimum oil, air

blast, SF;, and vacuum cxrcult bteakers constructlon and functlonal
details.

Working principle and basics of Instrumentation and measurements:

. 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 GI/10—35

12




m _ THE GAZETTE OF INDIA : EXTRAORDINARY - [Part HE—Sec. 4]

analyzers, Megger — its use - for primary detection of faults, data
acquisition system, digital distributed control, UPS, Unit -
co-ordinated master control. . o :

Xvil Precommissioning/ Commissioning Activities 4
XVII Operation, control and supervision : 22
(i) General gas turbine start-up procedure, _
{ti) Operation of gas turbine under different loading conditions.
(i) Analysis of water, fuel, at station laboratory.
(iv) Demeonstration wherever possible through simulators of
~ various operating conditions. S .
(v}  Handling of gas/steam turbine under failure conditions (such
- as tripping of turbo-alternator set, failure of supply to
auxiliaries) and under emergency conditions such as grid =~
fuilures, tube failures, fire out, etc. R 7
{vi) General start up ‘procedure for high-pressure turbines from
cold warm and hot conditions. _
{vii). Handling of turbine, generator and auxiliary plant under .
failure conditions, and emergency conditions such as gtid
failure, o o '
- (vii) Alternator-synchronizing, loading, parallel operations, MW
' and MVAR sharing. R . ‘
{ix) Water Treatment and water chemistry, R O System and
- mesied bed, Boiler meter internal treatment -
XX Controls and Protection - Sequential operation and interlocks: o _ 18
{) - Unit protection and interlocks.
(i)  Gas turbine and auxiliaries.
(iii) * Steam Turbine and auxiliaries.
(i) Combustion control-pressure, fuel, air cycle.
(v) Turbine governing, speed setting, speed droop sefting and
* control circuits. _ . '
(vi) Generator  protection, under-voltage,  over-voltage,
differential, reverse power, under-excitation, negative phase
: sequence, earth fault and types of relays used.
- (vil) Importance of sequential inters locks. o B
(viii) Transformer protection - differential, ovetload,, earth faults,
high temperature, Buchholz and types of relays used.
(1x)- LT/HT motor electrical protection '
() 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 contro) including automatic
. detection and alarm system for naphtha fuel handling /
storage, o
(xiii) Furnace purging,
XX Fire-fighting equipment and permanent fire fighting appliances 1

inchuding automatic detection.
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- XXI General safety precautions, treatment of electrical or acid/ alkali - 2
: burn, permit to work, first aid, protective. clothing, safety in
movement and storage of matérials, switchyard safety, safe handling
of naphtha fuel in transport storage and in gas turbines.

XX pndian Boiler Rules, Factory Act, Electricity Act, 2003, Central 4
- Electricity Authority (Measures- relating to Safety and Electric
~ Supply) Regulations, 2010 and other . statutory ‘Regulations
concerning - Power Stations (GeneraI ‘outline), . Environmental
Pollution-Act/Regulations. '

X_XIH General plant maintenance procedure PERT/CPM methods power
- station tecords, maintenance plannmg ' '

XXIV- . Efficiency and environment, plant performance, generation 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

XXV Personnel management, duties and respon51b111t1es labour laws and -2
labour welfare

XXVI  Broad Pnnc;lples of maferial management and ihventory control ' 2

“Total . 140 Hours
' = 4%, Weeks

XXVH  On Job Training: - B _ .+ 7 Weeks

(1) Control room desk operatlons : '
: (i)  Pre- start checks,

(ii}- Protection interlocks ., S

(iii) Light up procedures and routine checks,

(iv) Stopping and emergency operation of Boiler , Turbine,
(v) Generators ‘and their auxiliaries
(vi) On site Electrical operauon locatlon and  off-site p!ant
' Iocatlon :

2. Simu_lator- training/Computer : appiication_ .in operation and 1 Week
maintenagee of the plant :

e e i e T
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Part A%

SPECIALISED SYLLABUS FOR ENGINEERS AND SUPERVISORS
ENGAGED ON THE MECHANICAL SIDE OF THE COAL BASED

THERMAL POWER PLANTS

Item

No.

' .Particulars o o . Number-
s ' ' of Hours

2

3

I

I

Y

VI

VII

Boiler:
Corrosion of boiler and auxiliariés, condenser and feed water

~ heating plant, Scale formation in boﬂer in relation ‘to waisr -

condlnons

Acid cleaning and preservation of boiler, mechamcal removal of
deposits, scaffolding methods, qu1ck-erect scaffolding in' furnace,
ultra—somc thickness survey High pressure water _]et equlpment

Annual boiler and auxﬁlarles overhaul- hydrauhc test, floating of -
safety valves, preventive and breakdown maintenance of boiler
auxiliaries, cufting of tubes and welding, ultrasonic testing and
stress rehevmg

Efficient operation of boilers- interpretation of gas analysis for
proper combustion controis and méthods of reducing other losses.

_ Constructlonal detalls of hydrauhc and other types of couplmgs
" torque converters, servo motor. ‘

Constructional details of various types.of pumps, their drives and

automatic starting, air-conditioning. = Constructional details of -
~ various types of draught fans, their drives and automatic starting.”

Types of wear on fans arid pumps and their effects, detection of
unbalance in fans and pumps, instruments for measuring
vibrations, vibration analysis and dynaiic balancmg procedures,

- noise measurements and ¢onirol. -

. Coal hand]ing planf :

(i)  Sequentia! Operation.

(ii)  Conveyor and conveyor drives.

(i) Tensioning arrangements.

(iv) Maintenance of guide rollers / ldlers
(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.
(vm) Belt jointing methods—vulcanising, mechanical clampmg, etc.

4

6

12

8

3

12




[ ST T1—TTE 4]

RE T TS ¢ SR

277

IX

X1I

X1

XIV

XV

XVI

XVIL.

XVII

(ix) Stacker re—clalmer . - -
(x)  Vibrating feeders, vibrating screens.

- {xi)’ Magnetic separators.

(xii} Coal crushers.

iy Workmg principle and construction of water treatment plant

(i) Water treatment-hardness, pH value, clarifiers, treatment,

phosphate and hydrazine dosing, base exchangers.

© (iii). DG sets and compressors

Annual overhaul and inspection -of ttlrbine and auxiliary plant,
condenser tube cleaning, maintenance of pumps, lubrication
system, tecycling of lubricating oil and selection of lubricant,

condenser tube materials- wear and fear: and effect of local water :

conditions, types of failure, detection, preventive maintenance and
re-tubing of condensers, Maintenance of LP/ HP heaters and de-

~ aerators.

) Maintenance 15ractice — Rigging and slinging, valve

2

grinding methods, high pressure welding heat insulation

" methods, pipe work, alignments, bearing, scraping and
matching practice, rad1ography and stress. relieving methods.
Anti-friction bearings and their installation and lubrication.

Non desttuctive - testing and principles, procedures and

apphcatlon Welding techniques and equipment.

(ii) Lubncatton pnnclples and tﬁen' charactenstlc

Indian Boﬂer ReguIatlons and other statutory Regulatlons

Workshop, types and use of hand tools and tackles, fabncatron of

spares, repairs and maintenance of mechanical equipments such as"

vehicles, tractors, dozers, shunters, cranes and hoists, welding —

modermn techniques and their applications in mamtenance of '
- boilers, turbine and assocrated plant

- Composition, propertles and behavmr of Engmeenng matenals
used in power statlons

Residual life assessment and e;ctension methods -

Mechanical safety rules and pblicics

Mamtenance plannmg and . spares 1nventory, productmty, cost

control.
Simulator Training

Total

On Job Trammg
To be associated with field maintenance Engmecrs in the area of :

. (i) - Pressure parts maintenance

(i) . Rotary equipment maintenance

(ili) Pumps and drive maintenance

(iv) NDT and weldmg

(v). - Turbine and auxﬂlarles maintenance

10

60

175 Hours
=6 Weeks
4 weeks
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SPECIALISED SYLLABUS FOR ENGINEERS AND SUPERVISORS . - ,
ENGAGED ON THE MECHANICAL SIDE OF DIESEL ENGINE BASED

the Plant:

POWER PLANTS
Item Particulars Number
No. . of Hours
1 2 : 3
L Constructional details of hydraullc and other types of couplmgs : 2
forque converters $ervo motor.
I Constructlonal 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 effects, detection of unbalance
in fans and pumps. Instruments for measuring vibrations,
vibration analysis. and dynamic baIancmg procedures, noise
measurements and control. '
II. . Fuel handhng plant Detaﬂed operatlon and mamtenance of fuel 2
stock yard fuel purifiers, heat tracing, transfer pumps settlmg o
and service tank, etc., - :
V. (i) Water Treatment < quahty of water dozing of chemicals 3
: for cooling -water and boiler water. ‘Study and effects of -
* water quality parameters. - -
(i1) Compressors '
Scheduled Overhaul and inspection. of engme and aux1llar1es of. =~ 15

(i)  Scheduled engine maintenance works requu’ed 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 lube oil parameters

(i) Types of failures in the engine, break down maintenance,
carrying out hydraulic tests on cylinder heads, exhaust
valves efc., 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, inlet and N

outlet temperature, operating condition monitoring, types
of fallures and detection, scheduled maintenance works -

S
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such as bowl cleaning, replacemerit of clutch shoes,
vertical and horizontal bearing, de-sludging operation,
starting and  stopping of separators. :

Maintenance practice, valve grinding, lapping, high pressuré

welding, heat insulation methods, pipe work and alignments.
Motor. and pump coupling alignments, bearing, scraping and

- maiching practice, radiography and stress relieving methods,

VIL

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, réconditioning_'of inlet valves, exhaust valve, fuel
pumps, etc., maintenance of boiler circulating and condensate
transfer  pumps, recovery, boiler . backwash, etc.

Workshop, types and use of hand tools and tackleé, fabrication of
spares, repairs and maintenance of mechanical equipment such

‘as fork lifts, cranes, hoists, welding -~ modern techniques and

VIIL

IX

their applications.

Composition, properties and behavior of Engineering materials
used in power stations. . - _ -

Residual life assessment and extension methods, -

Mechanical safety rules and policies.

‘Maintenance planning and spares inventory, productivity, cost

control.
Total |

8

61 Hours
= 2 Weeks
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Part VII

SPECIALIZED SYLLABUS FOR ENGINEERS AND SUPERVISORS
ENGAGED ON THE MECHANICAL SIDE OF THE COMBINED CYCLE GAS
TURBINE BASED POWER PLANTS :

Item No. : : Partlculars . ' Number
- _ _ : '  of Hours

1 . | | 3

" Waste heat recovery boiler: .~ ' '- 6

~ Corrosion of boiler and feed water heatmg p]ant scale
formation in bm]er in relation to water conditions. :

I -Acid cleanmg and preservation of bmler mechamcal removai 3
of deposits, auxiliary coolmg water system, by pass stack and :
its features. -

111 Constructlonal detaﬂs of hydrauhc and  other types of 6
couplings, torque converters, servo motor. : :

v - Constructional details of various types of purnps their dnives 3
 and automatic starting, air-conditioning, various types of
draught fans, their drives and automatic startmg

Vv Types of wear on fan_s and pumps and the1r effects, detection ~ 5
of unbalance in fans and pumps, instruments for measuring
vibrations, vibration analysis -and dynamlc balancing
procedures, noise measurements and control. :

VI (i) Water. trcatment- hardness, pH . value, clarifiers, ]
treatment, phosphate and hydrazine dosing, base '
exchangers. '

“ (i) DG sets and compressors.

VI Power cycle, plpmg, fittings, valves and- thermal insulation, 6
Gas turbine overhaul procedures. '

VI Annual 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.

IX Maintenance practice — Rigging and slinging, valve grinding 10
methods, high pressure welding, heat insulation methods, pipe
work, alignments, bearing, scraping and matching practice,
~ radiography and stress relieving methods. Anti-friction -
bearings.and their installation and lubrication, Non destructive
testing and principles, procedures and apphcatlon Welding
techniques. Alignment methods.
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XV

3747 GIN0—36

Tobe assoclated W1th field mamtenance Engmeers in the area

of

(i}  Pressure parts maintenance

(i1) Rotary equipment maintenance

(tii) - 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.

[ 9rT 11—E% 4]
X Indian Boiler Regulations and other statutory Regulations. 2
XU Workshop, types and use of hand tools and tackles, fabncatlon 6
of spares, repairs and maintenance of mechanical equlpments
2 such as veh1cles tractors, dozers, shunters, cranes and hoists,
welding — modem techniques and their applications in
maintenance of boﬂers turbines and associated plant.
e A
X1 Composition, propetties gnd behavmr of Engmeenng materials 2
used in power stations. ‘
XIII - Residual life assessment and extensmn methods/Mechamcal 3
safety rules and policies
X1V Mamtenance planning and spares 1nvent0ry, productmty cost 6
control. .
Total. 76 Hours
‘ o =24 Weeks
On Job Training: 4 weeks
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Part VII1

SPECIALISED SYLLABUS FOR ENGINEERS AND-SUPERVISORS

ENGAGED ON THE ELECTRICAL SIDE OF COAL, DIESEL ENGINE.AND

GAS TURBINE BASED POWER PLANTS

Item
No.

: -Pamculars_

Number
of Hours

3

_ 1

|

1

LY

xf

Vi

VI

Vil

IX

Maintenance and commissioning of generators, excitation
system, generator-seals,: Generator protectxon- carth f&ult inrotor

and- stator, negative phase -sequence, loss of excitation,
_differential protection, back - up protection, Teverse - power

protection, under-voltage protection, overload protection,

constructional details of the relays used; method of setting and -

the:r testing,. and.over ‘heating of TOtOTS.
Motor ma-intenanc_e

Transformer protection ~  Buchholz relay, over current,

12

differential -and-earth- fault protection; types of; reiays used, their

constructmn, testmg and sethngs

Transformer  commissioning, di—elf;ctnc strength  of - oil,
insulation resistance, tap. changers, ~filiration of oil,  pre-
commissioning - testing.  Tan-Dela 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
contacters.

: Mamtenance of equipments inthe outdoor switchyard, current

transformers, potential transformers and lightning arrestors,
operation and maintenance. Bus differential protection.

Theﬁhography monitoring

Line protection, fault: analysxs bus-bar and local breaker back-up
protectxon (LBB)

VCables ~ control cables, layouts of .equipments at voltage
_ excegding 650V, testing- and maintenance.

Principle of electronic controls and transistorised circuits.

" Pneumatic and di-electric transmitters and receivers, servo-

motors.
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XII

X111

X1V

XV

XVI

Xvi

XVIII

XIX

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-p’ennit procedure

Starting and .control equipments - -of various types of motors,

station battery-care and maintenance,  trickle  charging and

extended charging, operation and maintenance of rectifiers and-

battery chargers, UPS, emergency-power supply

'Econonuc load dlspatch power system control and operation,
 MVAR-control, " voltage Regulation and frequency control, -

capacitors and reactors; istanding schemes, carrier current
equipments, telephones; telemetering.

Station Emergency lighting arrangements.
Simulator Training

7 "T._ota.al_

On JobTralmng (Applmable only for- Engmeers and. Superv1sors '
engaged on Coal and‘Gas Turbine based plants) :
To be associated with field electrical mamtenance m the area of
(i) - HT/LT motors

(i1) Transformer:maintenance

(ili) AC/DC supply systems, station battenes and DG sets
(iv) . Generator/ excitation systems -

(v) Switchyard / sw1tchgear equipment mamtenance

10

i

30

* 119 Hours

;Aa}-Weeks '

- 4 weeks
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PartIX

SPECIALISED SYLLABUS FOR ENGINEERS AND SUPERVISORS
ENGAGED ON THE INSTRUMENTATION SIDE OF COAL, DIESEL
ENGINE AND GAS TURBINE BASED POWER PLANTS

Item - Partlculars Number
No. of Hours
1 2 3
L. Working principles, calibration, control . methods and 4

maintenance aspects of temperature measurement devices: '

. (1) -Resistance thermometers, thermocouples '

(ii) Recorders, indicators .

(iif) Transmitters.

IL Working phnmples calibration, control methods - and 4
maintenance aspects of pressure measurement devices:
. (i) Diaphragm gauges, Bourdon gauges

(ii) Recorders, indicators -

(iii) Transmitters.

111 Working principles, calibration, control methods and 4
maintenance aspects of flow measurement devices:

(i) Positive, semi-positive, rate and differential pressure
flow meters ' '

(ii) Recorders and indicators

(iii) Transmitters.

IV.  Working - principles, calibration, control methods and -4
maintenance aspects of level measurement devices:

(i) Dip-sticks, sight glass, pressure gauge bellows /
diaphragm, float, buoyancy, gas purge, differential -
pressure and capacitance type level measurement
systemn

(i) Recorders and 1ndlcators

(iii) Transmitters.

V. Telemetering and signal conditioning — pneumatic systems, 3
- electrical systems, electronic systems and maintenance

aspects. ' '

VL Basic electronics — Component familiarisation and various 2
" types of circuits, microprocessors '
VII. Turbovisory instruments — their bas1c pnncnples apphcatlon 6

and calibration:

(@)
(i)

Eccentricity and v1brat10n, its interpretation and
measurements, different pick-ups, their location, etc.

Use of vibration instruments and analysis, differential
expansion, measurement and interpretation, different

' pICk -ups, their location, etc., overall thermal expansion
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VIIL. .

IX

XL

XIL

XIILL

XIV.

XV

measurements, axial shift position measurements,
valve position and servo motor position indicators,
. differential metal temperature measurements turbme
stress evaluators

- Actuators:

Operating principles of pneumatic, hydraulic and e]ecmcal
actuators and ‘their control - mechanisms, maintenance,

* inspection and festing aspects.

& Analytical instruments:

Theory and working principles- steam/ water analysers, like
conductivity, pH, Na, NH;, Hydrazine etc., theory and

| ~ working principles of combustion monitoring instruments
such as CO;, Oy, etc 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 — mecham_cal and electrical,
Control _philosophy, Pre-commissioning checks. and
commissioning procedures. '

Instrument air system
Air Supplier, piping and piping 1ayout air punﬁcatlon and

- conditioning, basic theory and working principles of
 pneumatic transmitters and secondary instruments, theory

and working principles of E/P converters and valve
positioners ~

. Control and Instrumentation scheme tracing:

Instrumentation and control scheme of fuel, air, flue gas,

feed water and steam systems including thelr measurements -

(i) Turnace Safeguard Supervisory System (FSSS), plant
équipment protection and interlock system. (not
applicable for DG Plant and Gas Turbine based Plant}

(i) Automatic turbine run-up system (ATRS), analog and

digital controllers. (not applicable for DG Plant)

Data acquisition system/d1g1ta1 dlstnbuted control (DDC)

- . UPS, control room layout

N - ' Total

On Job Training:

{Applicable only for Eng'ineers/Supervisofs engaged on Coal .

and Gas Turbine based plants)

- (i) Control system - basic principles, constructional

features,. -calibration, preventive maintenance and

65 Hours

=2 Weeks

3 weeks -




286

THE GAZETTE OF INDIA : EXTRAORDINARY

[ParT IH-—SEC. 4]

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) Data acquisition system or distributed digital control
systemm — basic. principles, - constructional features,
- calibration, preventive maintenance and trouble -
shooting of digital and analog inputs to DAS and their
“conditioning, I/O and interface, functlomng of alarms,
monitoring formats and logs, sequence of events

1 week . - , g

Part X- ‘
) SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND _
MAINTENANCE OF THE COAL BASED THERMAL POWER PLANTS ' e
Common course for Electrical, Mechanical and Instrumentation
Item Particulars = . Numbers !
. No. ' " of Hours
1 2 3 .
L Power plant familiarisation 6
I Fundamental units and their conversion (mechamcal electrlcal 2
thermo- dynamlc)
HI Engineering drawing an_d practice. 6
Iv. Fuels and combustion, - types of fuels — their properties and 4
testing, requirement of efficient combustion
V. Boiler and boiler h0u§é plant and auxilidries : 16
(1) General description.
{it)  Arrangement of boilers ¢
(iii)  Boiler auxiliaries
(iv)  Boiler instrumentation ,
(v)  Fabrication and assembly of d1fferent parts of b01ler and .
its’ accessorles :
(vi)  High pressure welding in boilers .
(vi1). Arrangement of pulverised - fuel bmler in a modem
thermal power station o
(vni) Operation appreciation (start-up, running and shutdown)
VI Water cbnditioning, pre-treatment and demineralisation, water 4
chemistry.
VIIL Ash handling- electrostatic precipitation and mechamcal dust 2
? collector- functions and description of two types.
Turbine and turbine house auxiliaries. . U 12

VIIL

e ——Te

(i) Fundamental principle of steam turbine

~ (il) Theory and operation of steam turbine

(iii) Governing and protection of turbine
(1v} Operation appreciation (start-up, running and shutdown)
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IX.

XIL

* XIII.

Handling qf turbines and boilers under -emergency conditions.

Condenser and vacuum extraction plant :
‘(i)  Purpose and function :
(iiy Construction of surface condenser and vacuum pumps

Regenerative feed water heating, constructional-details of low
pressure and high pressure feed water heaters, de-aerators and

‘evaporators,

Cooling water systems and cooling towers.

Flow diagrams of basic cycles and scheme: tracmg
(i) Coal handling.

(ii) Steam and condensate

(i) Ash and slag handling

(iv) Station services - domestic water, air conditioning,

ventilation, lfts
(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
- (xJ* Station batteries and battery chargmg equipment

XIV.

XVL -
XVIL
XVIIL

XIX.

XX

(xi) 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

Bearings types, installation and removal procedures and
maintenance of clearances and tolerances, oil seaIs types, their
applications and clearances.

‘Lubrication and cooling principles.

Station instrumentation and controls.

F ire—ﬁghting installations in thermal power station. y
Electric shocks first-aid, a01d burn alkali wounds chlorine gas
poisoning and their treatment.

Duties and tesponsibilitics of operators and plant attendants,
carrying 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 i.e.
generator to Consumer service board. :

16




. THE GAZETTE OF INDIA : EXTRAORDINARY [Pacr 1—Ssc. 4]

XXII Principle and working of alternating current and direct current 2
generators and their parallel operation.

XXIV Principle and working of transformers and their parallel 1
- operation :
XXV. Principle and working of alternating current and direct current 2

motors, their speed characteristics, contr_ols. , -
XXVI.  Storage battery- principle, construction and charging. ' 1

- XXVII  Alternator cooling - different systems of cooling, adﬁantagcs of. 2
- hydrogen cooling over others, hydrogen plant. '

Total 115 Hours
, : =4 Weeks
Part X1

SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND
MA]NTENANCE OF THE DIESEL ENGINE BASED POWER PLANTS

Common course for Electrical, Mechamcal and Instrumentatlon _

Ttem - Particulars Nunib"er
No. , _ of Hours
1 T ' 2 ' 3
I Power plant familiarization. _ : 8
I1. Fundamental units -and their conversmn and rneasurement 4

(mechamcal electrical, thermodynamlc)
IIL ,Englneermg drawing and practice - ]

IV Fuels and combustion, types of fuels — their propertles and 8
testing, requirements of efficient combustion.

V. Diesel Engine and Auxiliaries : , A ' : 24

(1) General description

(ii}  Arrangement of engine

(iii)  Engine auxiliaries - !

(iv)  Assembly of different parts of engine and its accessories -
(v)  Engine instrumentation .

vi) Operatlon appreciation (start up, runnmg and. shut down)

VI Water cond_monmg, pre treatment and demineralization. ' )

VI ’ Effluent treatment, plant functions and description, importance 4
of treatment plant.

VIII  Turbochargers: : 6

i) Fundamental principles of turbocharger--
(ii)  Theory.and opetation of turbocharger
(iii) ~ Monitoring and protection of turbocharger
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X

X1

- (xii)  Station lighting, power supp]y and. dlStl‘IbutIOH boards

Xi
XV

XV

XVI

XVII

- XVII

XX1I

Handling of Eﬁgi_ne under Emérgency conditions.
Fuel oil and lube oil sepafators:

)] Purpose and function

(i1) Operatlon 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. 011)
(i11)  Jacket water cooling system

(iv)  Lube oil system

W) Air intake system

~ (vi)  Engine cooling water system -

(vii)  Exhaust gas system

~(viii) = 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. charging equipments.

switch gear..
Mechanical application — correct use of machines, tools and
tackles, gauges, fits and clearances, tolerances, brazing,
soldering and welding beanngs gears and thread fasteners.

Station mstrumentatlon and controls

Flre fighting installation in D.G. power statxon

Electnc shocks, first aid, acid burns, alkali woundsfchlorme gas
- poisoning and their treatment.

Duties and responsibilities of operators and plant attendants in
carrying out instructions, reporting (o Supervisors, recordlng,.
- reading unusual occurrences, expected behaviour, dlsc:lplme

sincerity, cleanlmess and love for machines.

Safety equlpment and personal cleanliness, cautions and cares:in-

power station working.

- How electricity is generated, transmitted and d;smbuted e
-generator to Consumer service board.

Principle and workmg -of altemating cun:ent and dlrect current
generators and their para‘lel operation

PmnCIple and working of transforrners and their paralle]
operation

Principle and Woi'king of alternating current and direct current
motors, their speed characteristics and control.

‘3747 GI10—37
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XXl ' ' 3
Storage battery- pnm‘,iple construction, boost charging, ﬂoat
charging and importance of DC in DG power plant b :

. 140 Hours

Total =5 Weeks

Part XII -

SYLLABUS- FOR TECHNICIANS ENGAGED IN THE O.PERA.TION AND
MAINTENAN CE OF THE COMBINED CYCLE GAS TURBINE BASED -
POWER PLANTS '

Common course for Electrical, Mechanical and Instrumentation

E Number

Item -Particulars :
No. : g : . - of Hours .
1 I 2 , 3
L Gas P0wer.plant familiarization o . '8
1I. Fundamental units and their conversion (Meohanical _ ‘ 2
electrical, thermo- dynamic)
IT. Engineering drawing and practice. _ o 6
Iv. Fuels and combustion types of fuels — their properties and : 4
testing, requirement of efficient combustion :
V. (as turbine and WHRB =~ , ' 20
(1) General description. ' :
(i1) Arrangement of Gas turbines R
(11i) WHRB (Waste Heat Recovery Boiler) -
(iv)- Instrumentation and Conirol system
(v)-  Fabrication and assembly of different parts of gas
* turbine and its accessories. :
(viy  High pressure welding .
(vii) - Fuel storage and transport arrangement.
(vi) Operation appreciation (start-up, running and
' shutdown)
VI . . Water conditioning, pre-treatment and: demineraiieation. 4
VII.  Steam turbine and tutoine house auxiliaries. 12
(1) Fundamental principle of steam turbine .
(ii)  Theory and operation of steam turbine
(iif)  Arrangement of steam turbine.
(iv)  Governing and protection of turbine. » .
{v) Operation appremanon (start-up, running and
' shutdown) : :
VII.  Handling of gas turbine, steam turbine and WHRB 4
IX. Condenser and vacuum extract1on plant : 3

()

Purpose and function. -
" {i1) Constmctlon of surface condenser and vacuum pumps
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e

XII.

XIIL

XV.

XVI.

XVIL

XVIIL.
XIX.

XX.

XX
XX,

XXII.

XXIV.

Cooling water systems and cooling towers.

Flow diagrams of basm cycles and scheme tracmg

(i) Steam and condensate

(if) Station services, domestic water, air condltlomng,
ventilation, lifts _

(iii) ~ Air services, air COMPIESSOIS, sw1tchgear

(iv) Bearing cooling and genecral service water system

(v) Circulating water system.

(vi) Feed water system

(vii) Fuel oil system
(viii) Station batteries and batiery chargmg eqmpment

(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 mstallahons in thermal power station.

Electric shocks, first aid, acid burn, alkah wounds, chlorme
gas poisoning and their treatment

“Duties and responSIbtlltles of operators and p]ant attendants
- carrying out instructions, reportmg to supervisors, recording

reading unusual occurrences, expected behavior, discipline,
sincerity, cleanliness and love for machines.

Safety of personnel and equipment, cleanlmess cautlon and
care in power Statior working. :

b
How electricity is generated transmltted and dtstrlbuted 1.e.
generator to Consumer service board.

'Fundamental units, conversion and- measurement of

electrical quantities.

Principle and working of alternating current and direct
current génerators and their parallel operation.

Pringiple and working of transformers and their parallel
operation -

Principle and working of alternating current and direct -

current motors, their speed characteristics, controls.

Storage battery- pnnetp}e construction and charging.

Alternator cooling, different systems of cooling, advantages
of hydrogen cooling over others, hydrogen plant.

Total

18

119 Hours
=4 Weeks
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Part XIII

SPECIALISED SYLLABUS FOR TECHNICIANS ENGAGED ON
MECHANICAL SIDE OF THE COAL AND GAS TURBINE BASED POWER

PLANTS
{tem Particulars. Number.
No. 3 of Hours
1 _ 2 3
I Types of bearings, oil seals and their uses. 4
iI. Types of \}al\fes,-safety_valve, suction valve; deliveryvalve, non- 15
return valve, bypass valve, drain valve, air release valve, control
valve, float operated valve, solenoid operated and pneumancally ,
operated valve and their apphcatlons '
L. Efficiency loss in b01ler / turbine cycle C 4
Iv. Interpretation of 'iﬁsti‘ument reading and accurate 10gging€ 2.
V. - Markmg and measurmg, workshop practlce weIdmg and gas 5
- cutting, pipe ﬁttmg methods : '
VI. . Pump maintenance _ 5
VIL-  Shaft alignment methods 4
VII.  Drives maintenance, keys 4
IX. - Insulation types and apphcatwns 2
X. Mechanical safety 4
XI. Vulcanizing 2
XII. Couplings — dlfferent types— rigid, flexible, magnetlc and fluid 3
' couplings. - .
XIIL Clutches - different ty;r)es and uses. 2
XIV. Maintenance of pnéurﬁatic measuring instruments, servomdtors, 4
- - power cylinders and other thermostats, Monistats.
XV.  Maintenance of instruments, recorders, clocks. 4
XVIL  Vibrations — general knowl'edge of their causes, effects,
reme_dies, ‘measure'ment and balancing, ' : 8
Total 72 Hours
) =2 % Weeks.
XVIL.  OnJob Training in above areas with hands on practicals 16 Weeks
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Part XIV

SPECIALISED SYLLABUS FOR TECHNICIANS ENGAGED ON
MECHANICAL SIDE OF THE DIESEL ENGINE BASED POWER PLANTS

tem

Particulars Number
No. of Hours
1 _ 2 - 3
I Types of bearings and their uses: 3
Il Types of valves, safety valve, suction valve, delivery valve, non 57
return valve, bypass valve, drain valve, air release valve, control
valve, float operated valve, solenoid operated and pneumatlcally
operated vaIve and their apphcatlons
m Efficienicy computation in Diesel Engine. 4
IV Interpreting instrument reading and accurate logging; 2 .
V  Marking and measurmg, workshop practlce welding and gas. 4
. cutting, pipe fitting methods
'VI  Pumps maintenance. 4
VII  Shaft alignment methods. 4
. VIII Drives maintenance keys 4
IX Insulation '_cyiaes and applications. 2
X Mechanical safety 4
XI Vﬁicanizing ' 2
XII  Coupling- dlfferent types I'Igld flexible, magnetlc and fluid 2
© couplings.
X Clutches- differ’ent types and uses 2
XIV'  Maintenance of pneumatic. measuring insiruments, servomotors, 4
power cylinders and other thermostats, monostats.
XV  Maintenance ofinstruments recorders, clocks 4
- XVI  Vibration - general know]edge of their causes effects, remed1es 8
' measurement and balancmg ,
: : Total 58 Hours
: =2 Weeks
XVII  Onjob Training in above arcas with hands on practicals

8 Weeks
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Part XV

SPECIALISED SYLI.ABUS FOR TECHNICIANS ENGAGED ON
ELECTRICAL SIDE OF THE COAL, DIESEL ENGINE AND GAS TURBINE

BASED POWER PLAN TS

XVII

Item Particulars Number
No. _ of Hours
1 2 3
1L Alarm systems -- visual and audible. 2
I Isolators, circuit breakers and contactors. 3
I Earthing and neutral groimding, necessity of, methods for, safety 4
rules while handling electrical equ:pments Reading electrical
circuit dzagrams
IV Motor winding and repairs. 4
V . Maintenance of internal telephones and public address systenis. ' 3
VI Meggering and tésting of wiring and cable faults. 3
VII  Maintenance of electrical motors. 3
VIII  Maintenance of electrical switchge_ar's. 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 insertion and
removal, colour code for fuse ratings. :
X Motor starters and their apphcatlons — direct- on—hne star —delta, 5
rotor resxstance contactors and relays
X1 Meggers, avometers, voltmeters, ammeters, watt meters, energy 6 -
meters- general information about their use.
 XII  Maintenance of batteries and rectifiers 3
XIII. Maintenance of transformers and tap changers’ 6
XIV. Laying and Jomtmg of cables of voltage up to 250 V and exceeding 4
250V but not exceeding 650 V.. N
XV.  Panel wiring methods, connections, earthing principles of operation 2
of small dlstnbutlon transformers. '
XVI  Current and potcntial transformers, purpose, connection and use. 2
Various types of drives. 2
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XVII Elementary knowledge of Engiheering materials and their -2
properties. o :
¥ _ " XIX Lubrication and eooling system : 4

Total 74 Hours

=2 % Weeks -

. XX  OnJob Training in above areas with hands on practicals: - :
(i) Technicians engaged on ceal and gas based Power Plants. 16 Weeks

(ii) Technicians engaged on Diesel engine based Power Plants. 8 Weeks
Part XVI "
SPECIALISED SYLLABUS TECHNICIANS ENGAGED ON

INSTRUMENTATION SIDE OF THE COAL, DIESEL ENGINE AND GAS
TURBINE BASED POWER PLANTS -

Item _ - Particulars : Number
No. ~ 5 . " of Hours -
.-’» 1 : , _ 2 S e _ 3
1 Pressure gauges — Bourdon® type gauge, inanometer vacuumn - .. 5

gauge, barometer, principles of operation, absolute pressure, gauge
and vacuum pressure and th?:lr 1nter-re1at10nsh1p, cahbrat]on

I Temperature indicators, mercury thermometers, resistance 4 .
thermometers, thermocouples, pyrometers, gas. thermometers
-temperature alarm, calibration. '

Il  Level gauges - different types - level alarm, calibration. = . 3

IV Flow meters - steam and water, general principles, calibration. 3
P Instrument workshop practice — multi meters, megger

v Electronic circuit diagram study, drilling, soldcting, use of 6

resistance bridge and workshop potentiometer.

VI Electromcs - components oscilloscope, power supply, sngnal - 8
: generator applications, logics and timers. '

VI Tele‘metermg and signal condltlonmg-, transducers; thresholds, .- 12
transmitters and their calibration. ‘ '

\}III Instrument dir control systems ‘, ' .2
_ IX - Actuator maintenance.l | 4
X Analy;ticei instmrhenfs. ' o _ o 3
XL ‘éurnace safeguard. .super'visory instruments, turbovisory . 6

instruments. (Not applicable in case of Diesel engine based power
plants and gas turbine based-power plants.)
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XII Instfument fault ﬁridiﬁg - : : 2

Xl Familiarisation of data acqulsmon system / dlstﬂbuted digital 3
control. : :

XIV  Power supplies and alarm system B - 6

XV ' Safety precautions . ) : |

Total ~ 68 Hours

=2 % Weeks
XVI OnJob Training in above ‘areas with .hands on practicals o
. (i) Technicians engaged on coal and gas based Power Plants; 16 Weeks
" (if)  Technicians engaged on Diesel engine based Power Plants. 8 Weeks

~ Part XVII
SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN THE
OPERATION AND MAINTENANCE OF THE HYDRO ELECTRIC POWER
PLANTS

Common course for Electrical, Mechanlcal and Instrumentation

Item " Particulars Number
No. . _ _ : B : of Hours
1 2 T 3
General Introduction: _ - ‘ 5
(i) World Power Scenario )

(ii)  Growth of Power Industry in India "

(iii)©  Generation Scenario in India

(iv)  Transmissionand Distribution Scenario in India

(v)  Role of Private. Power Participants in India

(vi)  Organisation / Power Sector set up

(vii) Introduction to Indian-Standard. spemﬁcatlons for
Electrical wiring

11 Concept of modem hydro station: - - ;! ' -3
' Types of stations, theirtole in the power systems base load, and

peaking load, run-off-the river, sférage type and pumped storage .

power plants, concept of umt typwal 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 Hydraulic system, reservoir, storage capacity, operat1on of 3
reservoirs, -dams and barrages, intake, surge tank, power
tunnels/channel, fore bay and penstocks, pressure shaf'g, tail race
and tail race tunnel/channel, protectjon against wateg _hammer
and negative pressure in penstocks and suction head. Dewatermg
of water conductor systems. ;

v Plant lay out in hydro stations above 2SMW capacny mcludmg 3
machine arrangement, equipment, switchyard and auxiliary
arrangements. ‘ ' :
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VI Constmctlonal details and working prmmples of -valves -
butterfly, spherical, needle etc:
6] Requirements and principle of operation

(i)  Type and selection criteria of valves and their operatlon '

-. and control.

VII  Constructional details and workmg pnnc:ples of hydro‘

mechanical equipments.

1) Requirements and principle of operation.

(ii) Type and -sclection criteria of hydro mechamcal
' equipments and their operation and control.

VIII . Constructional details and working pnnmples of turbines and
auxiliaries. , '
(i)  Principle of operation, types and characteristics of turbines "
(i)  Choice, ratmg and specifications of turbines
(ii1) Components of turbines and their design -
(iv) Type of govemors - hydraulic and electronic
(v) Guide bearmg and shaft seal arrangements

IX  Working pnnc:lples characteﬂstics and operation of auxiliary
systems. : '
(1) Unit Auxﬂlarles
(i)  Oil pressure units
(i) = HP lubrication system
(iif) Braking and jacking system
(iv) Central grease lubrication system
(v) - Carbon dust collegction system for shp rings, exciters
and brake pads. '
(vi) Cooling water system.

—

s

(2y Common Auxiliaries
(1) EOT cranes and hoists .
(i) Ventilation system
(iif) Air conditioning system
(iv) Compressed air system
(v) Drinking water system
(vi) Sewerage system
(vi) Elevator/lifts
(viit) Dewatering and drainage system ‘
-(ix) Communication systems
X Constructlonal details and workmg prmmples of altemators and
“excitation systems. - '
(i)  Alternators, characteristics and rating, types of winding,
bearing arrangements, cooling arrangements
') Main and pilot exciters, voltage regulators, types-and characteristics,
amplifier and magnetic amplifier, static excuatlon systerm, Automam.
) Voltage Regulation {AVR) '
(i) Methods of groundm_g

] r IR O

e UIRHS
(iv). G‘en‘?érator transformer conneéttions -
GIroe

XI DC dhd AC power supply for auxiliaries, arrangement of unit
auxiliary and station service boards, station lighting and automatic
changeover.  Station batteries and charging methods Standby
and emergency power and lighting systems

3747 G10—38
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XL

X1

XTV

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, - ";grpunding_ o

arrangements..

Indoor and out door switch gear: Types: 'MCB,'jbu'lk -qil,
minimum oil, air blast, vacuum, -SF; breakers, constructional-

- functional details and characteristics.

SF, gas filled EHV switchgear

(i) Working principle and basis of instrumentation ~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. : B '
(ii). - Testing of electrical and mechanical testing equipments

Control and protection — sequential operation and interlocks
(i)  Unit protection and interlocks '
(i)  Turbine and auxiliaries and vibration monitoring

(iii) Turbine governing, speed setting, speed droop setting and

control circuits - ‘
(iv) Generator protection, under voltage, over  voltage,
differential, reverse power, under excitation, negative
phase sequence, earth fault, efc. ' :
(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 o _ :
(viii) Types of motors and variable speed drive and centrol
(ix) Various types of pumps and their starting-control
(x) Annunciation systems ' - ‘
(xi) - On line monitoring devices

Operation control and supervision . A 7
(i)~ General machine start and stop procedure and sequence
(i) Handling of turbine and generator and auxiliaries under
 faiture condition. such as, mechanical "and ‘electrical
auxiliary and governor failure, grid. failure and other
failure . conditions. :

(iif) Alternator- synchronizing, _1odding, paralle] operation, .

active and reactive power s}iaring and frequency control.

.

-t
]

5

12

14

15

i2
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XIX

@ Fire safety procedure
(ii) Fire protection of generator
(iii) - Fire fighting and emulsxﬁet type protecuon

General - safety precautmns, treatment of elec_trlcal or acid/alkali -
" burns, permit to work, first aid, protective gear/ clothing, safety

in - movement and storage of materials, safety aspects of
switchyard. .

Fectory Act, Electricity Act, 2003, Central Electricity Authority -
~ (Measures relating to Safety and Electric Supply) Regulations,

2010, and other statutory Regulations concerning power stations

- (broad outline).

XXII

XXIII

XXV

Erection, testing and commissioning of turbine, generator,
control and instrumentation, switchyard and auxiliary systems,
maintenance procedures, PERT/CPM method, power Statlon
records \r/r}amtenance planning:

Plant performance, generation cost, machme avallablhty and
other commercial aspects

Personnel management, duties and responSIblhtles labour laws
and labour welfare.

Broad = principles of material management, procurement

~ procedure and inventory control.

 Total

On job training:

(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 generating unit in abnormal -

circumstances
(vi) S’lfﬁulator trammg/computer apphcatlon for plants

2. Tire fighting and fire safety procedures during emergency.

10

12

173 Hours

7 Weeks
(6 Weeks)

(I 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

2

3

I .

E

11

Predictive, preventive and emergent mainienance, types of

- failure and detection:

(i) - Periodical maintenance and mspectlon of turbme and
" auxiliaries .

(ii) Maintenance of pumps, valves and pxpe work

~ (iii) Lubrication principles and their characteristics

“(iv) Purification of lubricating il and selection
(v)  Mechanical alignment
(vi) Static and dynamic balancing of machines
(vii) -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 :
(1) Inlet valves
(il Hydro'mechanical gates
(iif} EOT cranes

Predictive, preventive and emergent maintenance of:
1 Ventilation and air conditioning system -
(ii)  Central grease lubricating unit

' (i) Amr COMpressors

IV

(ivy  Lifts
(v)  DGsets
(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 pnnc1ples 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 mechanlcal equipments such as vehicles,

dozers cranes.

Compos1t10n propertles and behavior of Engmeermg matenals
used in power stat1ons

12

12

10

10
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VII  Residual life asseésinent and life extension methods

VIII Mechanical Safety rules and practice

IX

Spares inventory, productivity, cost control.

Total

On Job Training: o

To be associated with field maintenance of ;-

(1) Turbine and auxiliaries like governor, shaft seal, inlet
valve, etc. _ : _ : _

(i)  Common auxiliaries such as cooling water system,
compressed air, ventilation and air conditioning, fire

| fighting, EOT cranes etc. ‘
(ifi) Welding and non destructive testing
(iv)  Work shop procedures

Part XIX

6

4 .

. .
- 74 Hours

=2 ¥ Weeks

3 Wee_ks

‘SPECIALISED SYLLABUS FOR OPERATION AND MAINTENANCE
- ENGINEERS AND SUPERVISORS ENGAGED ON THE ELECTRICAL SIDE -

OF THE HYDRO ELECTRIC POWER PLANT

Item

No.

Particulars

- Number

of Hours

1

2

3

L.

I1.

HI.

v

Predictive, preventive and emergent maintenance and .inspeafgh
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 panels. 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, fiitration of
oil. Tan-Delta resistivity of oil, dissolved gas analysis and other
testing of oil '

‘Transtormer: Protection- Buchholz relay protection, over current
protection, differential protection and earth fault protection, .

types of relays used, their construction, testing and setting.
Commissioning tests. ' -

Circuit breakers’ maintenance, isolators, disconnectors, bus bar )

amangements, charging, synchronizing with thé grid,
disconnecting for repairs, maintenance of switchgear contactors.

15
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V1

Maintenance of equipments in the outdoor and indoor

. switchyard. Operation and maintenance of current transformers,

potential transformers and lighting arrestors. Bus dlfferentlal_

protection, etc; LV, HV and EHV cables and their Jomtlng, and

- testing.

Vil

VI

X

Maintenance of SF, gas filled insulated switch gear.

Station auxﬂlary supply, station battery-care and maintenance,
irickle charging and extended charging, operation. and
maintenance of rectifiers and battery chargers, UPS, emergency
power supply, station groundmg arrangements.

Line protection and fault analy51s.

- PLCC equipments, telemetering, and other latest communication

" . systems like fiber optics, microwave, etc.

X1
XII

XIiI

XIv

XV

Computerized on-line momtormg of power plant(DRs Event
Logger and SCADA) :

Interlocking sequential control circuits, detalls of components

used.
Calibration and testing of various types of instruments,
indjcating/ measuring instruments, recorders and analyzers,

including transducers and RTUs (Remote Transmitting Units)

Statutory Electricity Acts and Rules, perrmt procedure and site
safety rules.

Economic. load dispatch, power system control and operation ,

- MVAR-control, voltage Regulation and frequency control

XVI

Xvll

XVl

islanding schemes, function of RLDC/SLDC

Station emergency lighting arrangements.

R&M and residual life assessments and life extension’ of

equipments
' Total

On Job Training:

. To be associated with field electrical maintenance of

(i) - Generator ahd auxiliaries
(i) Common auxiliary systems

- (i1} 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

~Item
""No.

-Particulars

Number

- of Hours

2

3

1
|

1L

UL

v,

VI

Working principles, calibration, control methods and maintenance

"~ aspects of temperature measurement devices.
(i) . Resistance thermometers; thermocouples

(i)  Recorders, indicators

(iii))  Transmitters
(iv)  Transducers and RTUs.

Working principles, calibration, control methods and maintenance
aspects of pressure measurement devices '
(i) Diaphragm gauge, Bourdon gauge
(i) -Recorders, indicaters .

-(iif)  Transmitters

Working principles, calibration, control methods and maintenance
aspects of flow nieasuremeiit devices:
(i) Positive, seml-posm*ve rate and differential pressure flow
. meters. :
(i) -~ Recorders and'iﬁulcators
(ili) ~“Transmitters.

“ Working principles, calibration, control methods and n'arntenance i

aspects 0f level measurement devices :

(i) ~Pressure gauge bellows/digphragm, float, buoyancy, gas
purge, differential pressure and capacnance type level
* measurement systems :

(ii) Recorders and indicators-

(i) Transmitters

Telemetering and signal conditioning - pneumnatic systems, electrical
systems, elcctronic systems.and maintenance aspects.

Basic electronics — Component famﬂlanzatlon and various types of
c1rcu1ts mxcroprocessors

Turbovisory instruments- their basic principles, application and

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, differential metal temperature

measurements.

5

1z
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VIII Actuators: 6
: Operating pnnc:ples of pneumatic, hydraulic and electncal actuators
and their control mechanisms; maintenance, mspectlon and testmg _
aspects. : '

IX Instrument air system: - 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

: =2 Weeks

XI. On Job tralnmg : _ N
(1) Control system - basic pnnmples construction features, 2 weeks'
calibration, preventive maintenance and trouble sheoting. 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 Acquisition System (DAS) or _dlstnbuted' digital control 2 weeks
system — basic principles, construction features, calibration, '
preventive maintenance and trouble shootmg of digital and analog

inputs fo DAS and their condmomng, IO and interface, functioning

of alarms, momtonng fonnats and logs sequence of events.

Part XXI

_ SYLLABUS FOR TECHNICIANS ENGAGED_ IN THE OPERATION AND
. MAINTENANCE OF THE HYDRO ELECTRIC POWER PLANTS

&

P Common course for Electrical, Mechanical and Instrumentation

" Htem . : ' '. . T ; " Number

No. : , Particulars L of Hours
1 - 2 ] 3
I - Fundariental ‘uffits, conversion of and measuring electrical- 27

quantities. -~ 368 4

I How eclectricity is generated transmitted and dlstrlbuted ke, 2
- generator o Consumer service board.

I Principle and working of alternating current and. direct curent 2
generators motors their speed charactenstlcs, controls.
it

v Prmc1ple and WOrkmg of transformers:. and their parallel 2

operation  cnw. noash wusad THde falas 009 nebikou, '
5,5,.}[{‘3;»:. v watoinotbil goilizog oiout oviek
\% Power plant familiarization R R LA DETET) 6
Vi Turbine and auxiliaries: o o 8

(i) Fundamental principle of turbines and inlet valves
(i) Theory and operation of turbines and inlet valves
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VIII

IX.

X1
XIII
XV

XV

CXVI

(iii} Goveming and protection of turbine ‘

(iv) Operating procedures (start-up, Tunning and shutdown)

(v) _ Various types of faults in generators, turbines and
auxiliaries -analysis thereof.

Generator and auxiliaries: -

. () Fundamental principle and working of generators -
- (if) Excitation system : ' '

(iif) Automatic voltage regulator
(iv) HV,EHV, LT and control cables

" (v)  Generator transformer connection

(vi) _ Protection of generators : _
(vii) Operating procedures (start up, running and shut down)

Engineering drawing and practice '
Handling of turbines under emergency conditions. 7

Power station mechanical auxiliary system- general aspects and |

“basic flow diagrams, etc,

(i) EOT cranes _

(i) Hydro mechanical gates

(iliy OPU =

(iv) Central grease lubricating unit

(v)  HP lubrication system- A

(vi)- Carbon dust collection system : _

(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 ventilation system .

(xi) Air services, air compressors ‘

(xii) Lifts

Mechanical appreciation — correct use of machines, tools and
- tackles, gauges, fits and clearances, tolerances, brazing,

soldering and welding, b_earin’gs, gears and threads, fasteners.

’ ‘Electrical appreciation- correct and Appropriate use of electrical
- tools like Megger, tong testers, multi-meters, insulation testing
_ equipment, earthing and its importance.

Bearings- types, installation and removal procedures and
maintenance, clearance znd tolerances, oil - seals: types,

- applications with clearances.

Lubrication and cooling principles.

‘Station ingirumentation and controls. .

Power station electrical auxiliary system - general aspects and
basic flow diagrams, etc. - '

(i)  Station lighting, power supply and distributionboards

(i) ~ Station batteries and battery charging system

3747 GI10—39
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(iii) Unit and station transformers
(iv) DG sets and.their maintenance

XVIL Electric shocks, first aid, acid burn, alkali wounds, Chlorme gas 3
. ' pmsomng and their treatment. . '
XVII Fire fighting iilstallations in hydro power station 2 |
" XIX  Personnel _safety -gquipment, cleanliness, - caution aﬁd '.cafe in 2 ‘
power station working. Importance of sarthing. '
- XX Dl__ltie's and re'spohsibilities of operatofs and 'plant— a.ttendants,- 3
carrying 01'1t instructions, reporting to. supervisors, recording
readmg, visual - occurrence, expected behavior; dlsmplme '
_sincerity, cleanliness and love for machines ' q
Total 86 Hours .
7 ' © =3 Weeks
XXI | On job Traming in above ateas with hands on practicals 4 weeks a
Part XX11 _
SPECIALISED SYLLABUS FOR TECHNICIANS TO BE ENGAGED ON THE
MECHANICAL SIDE OF TI-[E HYDRO ELECTRIC POWER PLANTS
Item Particulars. . Number
“No. - of Hourst.
1 2 ?
I '- Operation and general aspects of annual mamtenance of turbine 6
and auxiliaries —
(i) Turbine -
(1) Inlet valve
(ii1) Governing system :
(iv) Shaftseal - ‘
n Operatidn ‘and general maintenance of common mechanical 7 6

auxiliaries’

(i)~ Pumps and associated ~pipe work’ such as cooling water

system, fire fighting system, drainage . system dewatermg
system

(i) Adir conditioning and ventilation system

(iif) -Air compressors

(iv) - EOT cranes :

(v) “Hydro mechanical gates

(vi) Turbine and generator bearing

(vii) Lifts

(viii) Fire fighting - system for power house complex and
specifically for equipments like transformers and generators
with knowledge of different fire fighting systems. :
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1 Types of valves- safety valve, suction valve, delivery valve, non- 4
return valve, bypass valve, drain valve, air release valve, control
valve, float operated valve, solenoid operated and pneumatically-
operated valves dnd their applications. -

IV Interpretation of instrument reading and accurate logging . = 2
Y Workshop practice, making of spare parts, welding and ga's cutting, 4
pipe fitting methods, introduction to various tools, tackles and '
practice.
VI Shaft align_inent methods. | _ - - 4
Vil Rubber componenté, their uses and handling. - -2
VII - Maintenance of meash:_ringr instruments such as dial’ gauges, - 4

micrometers, vernier . calipers etc.

IX Couplings-different types, rigid and flexible coupling. . - 2

X " Vibration-general kﬁow_le_dge of the causes, effects, remedies, 4
measurement and balancing. ' :

XI Standard storage practices for spares and materials. : - 2
XII Mechanical safely. S : | 2

Total -~ 42 Hours
=1 Vo Weeks

X On Job Training in above areas with hands on practical. 4 weeks
' Part XXIII - ' '
: SPECIALISED SYLLABUS F_OR-TECHNICIANS TO BE EN_GACED ON THE.
. _ - ELECTRICAL SIDE OF THE HYDRO ELECTRIC POWER PLANTS
_ | Item -Particulars : - Number
No. , of Hours
1 3 . 2 - , : 3
I . Operation and general aspects of annual maintenance of 3

_generators and auxiliaries
(i)  Generator and its dry out
(i) Excitation system
(i) 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 ‘
-(iil) Motor winding and repairs ,
(iv) Understanding of electrical panel wiring
(v} PLCC system :
(vi): EOT crane
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I

< .

v

VI

Xl

X

X1V

XV
XV1
XVII

XVIII

XIX

Operation and mamtenance of transformers including oil

filtration

Out door switch yard equipment such as isolators, circuit
breakers and contactors, earthmg switches, CT CVT,LA

Indoor switch gear system
“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 electrical 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 ratmgs

Motor starters and their applications-- dn’ect—on—lme star delta,
rotor resistance, contactors and relays '
Voltmeters, ammeters, watt meters, energy meters, meggers,
multimeters, tong testers and general information about their use

Laying and 301nt1ng of cables of voltage upto 250V 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 potential transformers, purposes,

" connections and use.

Elementary knowledge of electrical Engmeermg materials and
their properties.

Basxc knowledge of computers and on line monitoring system

Famlhanzatlon with superv1sory controi and data acqulsmon

system.

Total

On job Training in above areas with hands on practicals.

6

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 B Number
P No. L S " of Hours
o : , 2 S 3
I .Familiarization w1th Supervisory control and data acquisition 4
system . :
1L Po_wér supplies and alarm system . 4
I.  Power station_instmmehts, their maintenance and testihg _ 4
(1) Event sequence recorder
. _ - (i) Disturbance fault recorders

(iii) Sequence controllers
(iv} Digital relays

IV Water flow meters and their agblicaﬁbn and maintenance 2
" 7 V' Pressure gauge: Bourdon type gauge, barometer principles of 3
' operation, absolute pressure, vacuum pressure, maintenance of

pressure gaugcs

VI Level 'gauges Different types of level gauges and their =~ 3

application in power house and calibration
vl Temper’ature indicators:  mercury thermometers, resistance 3
thermometers, thermocouples, their use in power house and
calibration
- VII ,Instmment workshop practice: electronic circuit dlagram study, 6

multi-meters, Megger, dnlhng, soldering, use of resmtance
bridge and workshop potentiometer

IX  Electronic components; oscﬂloscope power supply, signal 8
generator applications, logics and timers .

X l‘ Telemetermg and signal- condltlomng, transducers thresholds ' 8
transmitters and thclr calibration

XI Instrument faultﬁnding - o ' - 2
- XII- Safsiy precautions : . ' : B 1

Total 48 Hours
=1 % Weeks

XIIT  On job Training in above areas with hands on practicals. 4 Wee_ks
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Part XXV

_ SYLLABUS FOR ENGINEERS AND SUPERVISORS EN GAGED IN
OPERATION AND MAINTENANCE OF SUB-STATIONS ASSOCIATED

WITH THE GENERATING STATIONS

Common course for Electrical, Mechamcal and Instrumentatlon :

Item Partlculars Number
-No. - of Hours
1 7 : 3
I General Introduction: - 5
(i)  World Power Scenario-
(i) Growth of Power Industry in India
(i) Generation Scenario in India ;e _
(iv) Transmission and Distribution Scenario in India
(v) - Role of Private Power Partlclpants n Indla
(v} Organisation/Power Sector set up
(vii) Introduction to Indian Standard spemﬁcatxons for
~ Electrical wiring
(viii) Energy conservation
. . - = .
Il Layout and location of 66 kV and higher voltage sub-stations. 4
I Main equipments used together with their specifications - 6
' including gas insulated switching systems
v Concept of High Voltage DC Transmission 3
\% Constructlon of hlgh voltage lines, types of towers types of -3
msulators and their electrical and mechamcal characterlstlcs
VI High tension feeders, their load carrying capacities. 3
VII (i) Alternating and direct currénts, relation betweén voltage 29
current, power, reactive power and COmuMOn 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. leferent
vector groups and terminal connection
(iv) Transformer fixtures, e.g., Buchholz relay, on-load and

off-load tap changer, breathers, conservators, bushings
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2

(vi)
(vii)

VI  Breakers:

(i)

(i) Different types of outdoor and indoor breakers, e.g. bulk
oil, ininimum oil and air blast, SF(,— prmmples and their
applications

(iii) Operating ‘mechanism, -manual, spring, hydraulic
pneumatic, motor ' :

(iv) Breaker maintenance, failures and their causes,
Commissioning procedure '

IX Bus bars:

(i) Indoor bus bars, their capacity, forces on them during
short circuit, bus bar mountings and their clearances

(i) Strung znd tmbular $pe bus bars, their current ratings,
supporis, jumpers, clearances.

(iif) Busbar fittings and connectors

(iv). Cables of voltage exceeding 650V, 13 jpes their
maintenance and testing -

X Current aﬂd potential transformers; .
(i) - Types of current and potential transfonners their

working principles, ratings, accuracies.

(ii) ~Functions of current and potential transformers.

(i) Failure of current and potential tracsformers, their

of different types, thermometers, indicators, alarms _
Cooling of transformer and oil, different methods - . of
cooling, importance of oil filtering and -drying-out of
transformers, - di-electric strength of oil, different
varieties of filters and their compai'ison, types of
radiators '

Transfonner tests — failure and causes, maintenance and’

repairs
Parallel operation, Regulation, voltage control, tap
change commissioning tests

Functions of breakers, their action.

causes.

. X1 Isolators:

)

(i)

Tiltmg and rotatmg isolators, with and without arcing
horns, horizontal center break type, tandem isolators,
earthing blades, current rating, breaking a circuit by

-1solator, interlocking with circuit breaker

Maintenance of 1solators

"XII  Lightning protection:

(1)
(11}
(iii)

(iv)

Simple description of lightning Dhenomena surges and
their protection

Construction of lightning arrestors and the prmmples of
their working :
Different types of l1ghtnmg arrestors and ratings
Earthing and location of lightning arrestors.
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(v) Codes and Practices for lightning protection
XIIT - Capacitors ' o 3

XIV  Control Room: a ' 7 10

(i)  Necessity and function of a control board, types of i
boards, instruments of the board.

(ii) 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 ‘

XV Aux111ary supply: - 5
(i)  Current and ampere-hour ratings of batteries, battery :
charging equipment, checking of specific gravity of
electrolyte, maintenance of batteries
(i) Tmportance of direct current supply and its funct10ns
- (ii1). Auxiliary direct current supply
(iv) AC distribution board

XVl Clearances and Compliance 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 sub-stations.

XVII  Earthing: ' - 3

(i) Safety earthing and system earthmo, the method of
earthing e.g., solid earthing, resistance earthing, peterson
coil earthing, earthing of lightning arrestor, impor—taﬁce
and advantages of each type

(ii) Different types of carth electrodes, earthing mats

- recommended values of earth resistance, measurement of

carth resistance

- XVII  Maintenance: Maintenanbe of log sheet and other records.. The - 3
importance of maintenance of good records.

XIX Safety o 10
_ (i) - Safety procedures and procedures for giving ling clear
and taking it back. Maintenance of records of line-clear.
(i) ~ First-aid, artificial respiration and shbck treatment.

XX (i) [Interlocking and sequential operatton of different © 8
equipments.
(i) Protections :- Transfonners, lmes reactors bus bar.
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XX1
XXII -
XX11

XX1v

XXVI

XXV

XXXI

KXXII

XXXIHI

XXXV

Synchronising, charging and discharging of lines of "voltag'e'r 3_7
exceeding 650 V but not exceeding 33 kV. Live line testing.

Calibration and testmg of various types of equlpment 4

: mdlcatmg and measuring equ:pments recorders, analysers.

Handling eme;gency conditions. - ‘ : 3
‘Diagnosing troubles in the plant from instruments and 3
annunciation.

Thermography monitoring, | _ ' 4
Study of carrier system, PLCC - 2
Auxiliary equipménts such as compressors, station lighting, _ 2
ete. : - '

Flre-ﬁghtmg equipment — their- operattons, mamtenance and - 3

refilling, emulsifier, fire wall protectlons '

Personnel management duties and responsibilities, Iabour ' 4
welfare and labour laws -

Power and telecommunication co-ordination committee : 2

(PTCC) guidelines.

Broad - principles of material . management and inyéntofy -3
control

Simulator Training S 30

‘Total 190 Hours

=6 Weeks
On Job Training related to above areas - | : 4 Wéeks. .
Industrial visits and evaluation LT 2 Weeks L

3747 Gl110—40
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Part XXV1

" SYLLABUS FOR TECHNICIANS TO ASSIST ENGINEERS AND

SUPERVISORS IN OPERATION AND MAINTENANCE OF SUB-STATIONS

ASSOCIATED WITH THE GENERATING STATIONS

Common course for Electrical, Mechanical and Instrumentation

Number

Item Particulars
No. of Hours
1 2 3
| General Introduction: 0
(i)  Functions of State Electricity Board/Utility
(i1) Introduction to Eleciricity Act 2003, CEA (Measures
relating to Safety and Electric Supply) Regulations, 2010
(i11) Substation:
' {a) Sub-stations, Selection of site, clearances and-control
room .
(b) - Sub-stations - 33 kV t6 765 kV-
(¢) Selection of voltage level for Sub-station and layouts
I Equipments: 12
(i)  Control/Relay panels and meters '
(il) Swiich gear, Breakers
(ili) Isolators
(ivy Cables- types, construction and jointing "
(v) Power Capacitors |
(vi) Lightning arrestors
(vii) CT, PT and carrier communication.
I Transformers (Power and Distribution): 12
(i)  Types of transformers and parallel operations
(if) 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 (2
(if) ~ Types of circuit breakers
(iii) Maintenance of circuit breakers
(iv) Relays - various types and functlons
(v) . Maintenance of isolators.
-,Storage Batterles
SV Need, Functlons Commissioning an d Maintenance 6
: Cable Jointing: ,
VI Cables-types, selection, cable trenches cable routing and laying, © 3

cable clamping, jointing: and termmatlon of HT, power and
control cables and junction box, etc
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VII

VIII

IX

XI.

Earthing:
Sub-station earthing, equipment earthing and. Consumer earthing
and procedure for improving quality of earth resistance

Safety and fire fighting
(1) Safety
() Basic principle of safety, 1mportance of safety rules and
their observation
(ii) List of Safety equipment, thelr use and maintenance thereof*
(ii1) Permit procedure -
(iv) 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 working.
(2) Fire fighting: ' S
(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, thelr-

periodical maintenance

Duties of staff

Duties of staff a331stmg SHPETVISOTY and operatmg staff and-

maintenance of records

Human Resource Development:

(i)  Personal development and motivation
(iiy Communication skill and its importance
(1ii) Aftitudinal training

. Total _

On job training, industrial visits and evaluation:

(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
(i) 3" visit : 220 kV and 400 kV sub-station

2. Study and practlca]s

(i) Measurement of current, voliage, power energy, freque ey
- and power factor

(if) Testing and connection of over current, and earth fault rel ays

(ili) 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
(viil) Study of line construction materials and hardware
(ix) Demonstration of conductor jointing

(x) Demonstration of cable_jointing. '

75 Hours

=24 Weeké

3 Weeks
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(xi) Study of various type of power fuses, control fuses, kitkat
and homn gaps. : o

(xii) Use of safety equipments and practicals followed for permit
on works ' -

(xiii) First aid and fire fighting drills
(xiv) Energy conservation °

| Part XXVII
ASSESSMENT FORMS (TRAINING PERFORMANCE)

1y ASSESSMENT FORM FOR ENGINEERS AND SUPERVISORS

Name of the Trainee ...... STV Crarenraes
Period : FIOM «..vvresreiosiceseenmnens B0 vevvrareerereraens U (extended period).
WOTKINE I« eveesmveermrentesdniies s rn i s
TR U PP PP T PP P PP VTP LR L LRI AL Rk
DDA .. ..vveesvessessrriesunspansons s sre s
Item = - B Particulars : Marks Marks Remarks
No. : . ; . ) al_lotted _given
1 - : 2 3 4 - 5
1 Punctuality and attendance ' +(5) '
() Is he reluctant to continue on overtime -(D
(i) Is be in the habit of taking Teaves at the () .
. eleventh hour '
(iii) Does he insist on compensatory off
- -(1)

1T Intelligence and grasp:

(i) Does he have full knowledge of the plant.  +(10)
© - and equipment on which he is working and

follows the instructions given to him and
can.execute them properly” :

@) Is he industrious, hard ~working and :
_painstaking _ o

(iii)  Has he shown any special skill of operation ~ +(3)
-in saving plant and equipment in trouble or
emergency : :

Il Temperamentand behaviour:
(i)  Behaviour with superiors/colleagues and . +(5)
subordinates o ,
(i) Capacity to take quick and correct decisions
(iif) Capacity to handle  independent  +(5)
responsibility

1V Any special qualifications- capacity to execute a - +(10)
particular  OF difficult job  economically,
intelligently, resourcefully or with special skill

| e
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'V Judgment of:the candidate by taking viva-voce  +(40).
test or by asking questions verbally . :

Total marks -+100

" The marks may_be given as be]ow:— -'
Excellent |
Very good
Good
_ Averagn

Below average

Special Remarks if any:-

Station Superintendent '

91-100%
71-90%
61-70%
51-60%

Below 51% -

Section-in-charge

(PoWe.r Plant)
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{(II) ASSESSMENT FORM FOR ENGINEERS/SUPERVISORS -

(For use of the Training Department)

(1) Name of the Trainee

..................................................................................

...............................

......---..----....'....-‘.----:-...-...--..--.... ................

.......................................................................................................

.......................................................................................................

........................................................................................................

...................................................................................

-.u..non...----.-...----............-.-.-......--....,..... ...................

(7) Marks secured in penodlcal tests (out of 100):

Test No:- | Date Whritten -

Viva

Onjob.

Project

(8) Percentage of marks securéd-in all ‘the tests:

(9) General Remarks and Recommendations:

Director of the Institute

e e e oo S
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(I11) ASSESSMENT FORM FOR TECHNICIANS TO ASSIST ENGINEERS

~plant)

_ AND SUPERVISORS
Name of the Trainee .........c.coiiviiiiiiiiii s
;q Period : From .......................... 10 JOOTOPRR (extended period)
WOTKIME (1 .. e e et e
s Lo (0) 1 T TP
I 70T 1y 1411311 P U
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' absenting- without prior '
' intimation. ' .
(i) Is he reluctant to contmue on (1)
overtime '
(iii) Is he in the habit of takmg leaves at H
S the eleventh hour . (D)
* (iv) Is he even prepared to take leave (4)
' without wages
(v) Whether he availed’ medica} feave (1)
often : :
11 Inteiligence and grasp: | _
(i) Does he have full knowledge of the +(10)
plant and equipment on which he is '
_ working and follows the instructions
given to him and can execute them
" properly
(i) Is he industrious, hard Vvorkmg and
painstaking ’ +(5)
3 (iii) (a) I1as he shown any special skill
: of operation 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:
(i) * Behaviour with superiors/colleagues +(5)
) (i) Capacity to take quick and correct +(5)
- decisions by himself or.to point out
- the discrepancies 1o ° superiors’
= promptly whilé attending plant and
equipment.
(iii) Capacity to take independent charge
as plant attendants (Name of the +(10)
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TV Any special qualifications: - H10)

(i) Is he suitable for any other plant
- other than the one mentioned above
at TH(iii)
(i) Can he record the readings correctly
(ilif 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

-

;fptal marks +100

The marl;s may be given as below:- '

Excellent | | _- 91- 10.0% |
Verygood o - o T190%
Gogd _ '. . —. '. 6}—76%_
Average o - 7 - - 51_-69%
Below a\-/grage 7 ' - .- Belé_w. 51%

Section-in-charge

‘(Power?PI,a-nt)

~Special Remarks if any:-

Station Superintendent
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| (IV) ASSESSMENT FORM FOR TECHNICIANS TO ASSIST ENGINEERS

(1) Name of the Trainee

AND SUPERVISORS

(For use of the T.raihingrDépafnnent) '

.................................................................................

...................................................................

L R R I A T e

...............................................................................

(7) Marks secured in periodica] tests (out of 100): o

Test

No.

‘Date

Written

TViva [On job

(8) Percentage of marks secured in all the tests:

3747 GI/10—41

(9') General remarks and recommendations: -

Director of the Institute
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[See sub regulatxon (3) of- regulation (7)]

Part I

+(1).'Duration and content of training shall be as specified below:

(i) Engineers and. supervisors = The time allocation and various comnponents of
-, the trammg course for engineers and supervisors who would be engaged on

operatlon and maintenance of transmlsszon system shall be as given in Part Il of
3 thls Schedule

: _'(ii)' Technicians —~*Fhe-time allocation and various- cottiponents of the training'
- coursefor . technicians :who would assist-the engineers and supervxsors in
--operation and - ‘maintenance of transmission system shatl be as: gwen in Part I
~of this Schedulﬂ '

_ (m)'Engmeers, 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 gzven in'Part IV, V.and Viof this'Scedule.

(w) Refresher course - The:'duratimi: and contents of the refresher courses shall

- _bedetermined jointly by the owner of the said system and training institute.

- {v} Visits to factories- As. pari of practical training the trainees may be taken to

factories manufacturing equlpments used -in transmission and distribution
installations.

{vi) Perfom'iance 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 action. for sub-standard performance.

(2). Creation of the Institute:

(i) The existing training institutes established for training of personnel engaged
in operation.and maintenance of generating stations and substations associated
with generating stations can create -additional facilities for training in
transmission and distribution systems.

(i1} Guidelines for such institutes specified under Schedule-I (Item 2) under the
heading “Facilities for Creation of trammg institute” shall also be applicable for
maf:tutes 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 . Schedule-f1 -
Safety. measures for operatlon and maintenance of transmission and distribution -

-
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SYLLABUS FOR:EN GINEERS AND SUPERVISORS FOR OPERATION AND,
MAINTENANCE OF TRANSMISSION SYSTEM -

Item o ‘ -~ Particulars 7 Numbeér
No.. _ ‘ ) __of Hours
1 : 2 -3

'L General Introduction: - — ' _ 6
(i)  World Power Scenario ' :
(1) Growth of Power Indiistry-in India
(iii) GenerationScendtio’ in India:
(iv) Transmission andDistribution Scenario in India .-
(v) Role of Private Power Participants in India-
(vi) Organisation/Power Sectorsetup
- (vii) Introduction to Indian-Standaid specifications for -
Electrical wiring
(viii) Energy Conversati'on'

1L Power Generatlon : : - 18
(i) Typesofgenetation: conventlonal and non-conventional;

- Thermal Power Plant: components/ equipments and their
brief details-and uses; features and characteristics of boiler,
turbine, generator, excitation;’ etc. ‘Brief operatxonal

- aspects; captive power plants**
(ii) Hydre Power Plant: componeiits/ equipments and their
* brief'details; features and ‘characteristics of turbine
generator; excitation, étc. Brief operational aspects
(iii) Gas Power Plant:'concept of open cycle and combined”
cycle; components characteristics of gas turbines, bnef
operational aspects, captive power plants’
{(iv) Nuclear Power Plant: salient features
(v) Non-Conventional Energy : various sources, workmg
 principléjielectricity generation
(vi): Co-generation; optimal mix of different types of
generation, base load and peak load operation

HI Power Transmission: : ' . _ 30
(1) HVAC and HVDC Transmission System - " '
(i)  Brief history of EHV tranismission system in India
(i) . Tower types'A, B, C, D and special towers
(ifi) Conductors/Earthwire =~ and = their accessories, types,
configuration, transposition, selection criteria
(iv)  Insyjstors and hardware fittings: types, - strength; details
(v) Right of way, CEA (Measures relating to Safety and
Electric Supply) Regulations, 2010 and Acts, statutory ’
clearances from other agencies, compensation, etc.
(vi) Surveying, route allgnment ‘profiling, tower spotting
(vii) Benching and soil classification, 3011 investigation and soil
resistivity measurement.
(viii}) Tower desugn and testing, quality checks
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; (1X)

x)

- (xi)

Tower erection hardware andl\’i accessories, fitting
procedures, stringing, clearances, comthissioning '
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
Development of HVDC technology, . economics,
comparison with HVAC systems, principles of HVDC
conversion, HVDC lines, HVDC 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 Transmlssmn 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, indoot/outdoor, etc., general comparison

schemes, single line diagram

(iif)Power Transformers and Reactors

- (a). Types : major components constructlonal detalls

functions
(b) Designand selection, specification and rating -
(c) Bushings, On Load Tap Changers (OLTC),

Buchholz relay, conservator, breather, thermo

syphon filter, indicators, etc. .

(d) Cooling arrangements - methods of cooling, pumps,
fans, radiators, etc:

() Transformer tests -

() Introductlon to relevant Indlan Standards

(iv)Switchgears and Introduction to relevant -,Ir.ldlian

- Standard.
(a) Circuit Breaker: types (MOCB ABCB VCB, SF,),

constructional - details, - layout  arrangement,
connection to bus, design, selection parameters,
ratings/ -specifications, interlocks and mtroductlon to
relevant - Indian Standard .

(b) Isolator: types (Vertical, Horizontal, Pantography
. Breaks, constructional - details, = Earth- switch,
interlocks, design/selection, ratings/specifications
(c) Bus bar types, comstruction, supports, insujators,

connectors, - = jumpers, . safety elearances-,
: design/selection, ratings/specifications
(d) CT/CVT/Lightning Arrestor/Lightning Mast: Types

(ii) General arrangement and layout of switchyard, switching

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 ratmgs/spectﬁcatlons

75
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(f) Meters, Indicators, and Recorders: types and
functional description of all types of meters,
indicators and recorders-Voltmeter, Ammeler,

Frequency Meter, Wattmeter, Energy meter, Event

logger (EL), Disturbance Recorder (DR), Fault

Locator (FL), indicators and knowlcdge of relevant _-

Indian Standard
() 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 schemes, tripping schemes, protection of
transformers/reactors, motors, feeders, generator
. bus, eic. R

~ (v) Grounding: types of grounding, earth testing and

treatment, earth mat design, siep potential, touch
potentials, transfer potentials, neutral grounding factor.

~ (vi)Auxiliary facilities

(a) DG set |

(b} Fire fighting system - types of ﬁré, extinguisher,-

Emulsifier system, deluge system, - fire fighting
system for transformer/reactor, oil storage system,
_ control room, office building, etc. '
(c) Station Battery System
(d) LT supply '
(e) Air Conditioning System

(f) Compressed Air System (service air -system,

instrument air system)

- (vii) Control =~ Room: layout, amangement of

equipments/panels, false ceiling and flooring, fire

safety measures, Air-conditioning, Uninterrupted Power -

Supply (UPS), computer and its peripherals, lighting
/emergency lighting ' ' : '
(viii) Cables: types, control cables, power cables, layout,
‘trench/gallery arrangement, cable ratings, selection, and
. gable termination and jointing. |
(ix)Compensating devices: shypt reactor/capacitor, series

reactor/ capacitor, static var compensators (SVC)
(x)Sub-station  operation: operational - aspects of all
equipments/systems, salient features and parameters,

limiting values, control room operation, local/remote

operation,  operational guidelines/procedures,  and
" synchronisation, grid operation, communication with
RLEC/ SLDC, efc., permit to work, line clear procedure,
maintenance of log books, records , tripping reports, shift
- procedures, monitering, duties /responsibilities of gib-

station - staff; interlocks and sequential operation,

operational problems, operation under emergency, case
studies. P .
(xi) Sub-station Maintenance: ,
(a) Need, philosophy, ' types- routing, preventive,
planned, predictive, break-down, emergency
maintenance, comparisons, life expectancy curves
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(bathtub _curves), tools and tackles, testing
instruments, safety devices, samplmg equipments,
test. kits, visual checks, condition monitoring
techniques, - on-line . maintenance, . daily/weekly/
_ monthlyfquarterly/half yearly/annual maintenance of
different equipmients, planning the maintenance
activities, ' preparation. of maintenance estimates,
budgeting for control, mainteriance récords, 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 station, Project

Evaluation and Review Technique (PERT), Critical Path
Methed (CPM), charts project monitoring, erection, pre-

commissioning checks}'tcsts, _ comm1ssxonmg,
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,
encing/compound,wall. ‘

3. Load Dlspatch and Commumcatron

@

(i)

i)

(iv)

(v)
(vi)
(vii)

Load Dispatch Centres- functions, SLDC/RLDC NLDC,
pre-dispatch, during-dispatch, post dispatch functions
_Supervisory - Control and Data - Acqulsltxon (SCADA)
System, RTU, front end computers, main computers,
visual-display units, mimic boards .

Energy Management System- functions _

Load- forecasting, . generanon . scheduling, load
management, load shedding - ' '

‘Hydro - thermal scheduling

Voltage/frequency control
Reactive Power Management’

18
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Iv.

i

(vii1) Grid Management - problemis/solutions

(ix

(x} -

) Operational co-operation, 1mport/e'<pml ol energy, role of

tariff in system operation
Maintenance, on-line maintenance

(xi) Grid disturbances- case studles

(xi

Co
(N
(1)

i) Software tools

Communication System: types- PLCC, microwave. leased
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.
minercial Aspects And Contracts
Commercial Aspects

Introduction to  commercial aspects of poWer

system/distribution system

(i) Tariff Structure, types, components, methods of wmkmu

out, revenue realization

(iri}) Energy accounting, Availability Based Tariff (ABT), inter-

(iv) Inventory planning and control, bill of materials, purclme '

(v)

utility tariff, commercial disputes-and solutions

procedures, standardization and codification of stores
Resource mobilisation through bonds/ debentures/shares.

(vi). Cost Engineering, costing and control, estimation,

(vi

estimates for prov:dmg service ' (LT/HT) connections,
street lighting. -
i) Electricity Rules and Regulations, Enactment

(vii) Budget types, budgeting procedure, appropriatlon budget

control.

(ix) Accounting, auditing,

(2)

(vi) Contractual obligations/liquidation, guarantee

Contracts
(i) Contract basws termmology

(if) Qualification- requirement, pre-qualification, bids, '

evaluation’ -
(itiy Notice Inviting Tender (NIT), Notice Inviting
Quotation ' "
(tv) Preparation of bid documents, tendering/ bidding
(v) Bid opening, bid evaluation, award of contract,
' monitoring of contract.

/warranty .
(vii) Vendor - qualification, development
(viii) Contractual problems and solutions

(ix) Revised cost estimation, Justlﬁcatlon for cost/hme'

over-run, substituté items
(x) - Handing/taking over procedures closing of eontract
(xi) Legali issues of contracts, arbitration

Management:

(i)  Principles of management leadership, effectlve

24

12

12.
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cornmunication, motlvatlon deciston makmg, strategic
_ management

(i) Management Information System

(iii) Project Management

(iv) Finance Management

(v) Construction Management

(vi) Materials Management
(vii) Total Quality Management

\J8 System Planning and New Technologies:

(1) System Planning
. {i)  Introduction to power system p]annmg requlrements and
methods

(1) Load forecasting and techniques
(iii) Load flow studies for planning

(iv) - Preparation of feasibility report (FR) Detalled Project- ‘

Report (DPR)
(v) Approval/clearance of projects
(2) New Technologies ‘

(i) Latest development. in transmxssxon system “design,
material, component, system tarlff operation,
maintenance

(i) Latest developments in dlstnbutlon system design,
components, meters, system, = tariff, operation,
maintenance '

(tii) Latest developments in power system, commumcatlon
application of computers to power system.

Totql

- . VIL On Job Training:

(1) System Operation (On Job)
(A) Sub-Station (Generating/Grid/Distribution)
(i)  Layout, equipment familiarisation

" (ii) Details, functioning, specification and different’
parameters of switehyard, control room, auxiliary

system equipments

(iii) Shift handing/taking over, logging of parar'_neters,.

. routine checks on equipments/ systems _
(iv) Operational aspects of equipments /systems,
synchronization, grid operation, charging procedure
(v) Line/feeder connections, protectlon schemes, loading
aspects, efc.

(vi)- Salient features and operational aspects of HVDC sub-.

statlon

(B) Load Dispatch and Commumcatlon
(i)- Load Dispatch Centie (NLDC/RLDC/SLDC) set up,
functioning
(ii) Supervisory Control and Data' Acquisition (SCADA)
- and Energy Management System (EMS) functioning
(iii) 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, prevent:ve planned break-down
maintenance of equipments/system
(i) - Transformer, reactor, switchgear, relays, protection
system and auxiliary facilities.
(ii) 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
(i) Line patrolling, - thermovision scaning, hot spots
hardware replacement procedure, T&P.
o . (i) Emergency Restoration System (ERS)
. . (i) Hot Line Maintenance. .
(iv). Industrial visits and evalustion

Part IIT

SYLLABUS FOR TECHNICIANS TO ASSIST ENGINEERS AND
SUPERVISORS IN OPERATION AND MAINTENANCE OF TRA.NSMISSION

| | SYSTEM
Ttem ~ Particulars ' - Number
No. . ’ : ' . ' of Hours"
1 ‘2 = 3
I General introduction: . . _ 6

(i)  Functions of State Electricity Board/Utility , :

_ - (i) Introduction to Electricity Act, 2003, and CEA

e ' - (Measures relating to Safety and Electric Supply)
S - Regulations, 2010.

- I Substation and Equlpments - : 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
T8 Iayouts

: (i1) Equ1pments

oo - (a) Control/relay panels and meters
(b) Switch gear, breakers
(c) Isolators
(d) Cables-types, construction and jointing -
(e). Power capacitors '

(D Lightning arrestors
(g) CT, PT and carrier communication.

3747 GII‘I 0—42 -
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v

VI

VII

VIII

Transformers (Power and Distribution)

(@) Types of transformers and parallel operations
(i) Cooling and drying out of transformers -

(iii) Testing of transformers

"(iv)’ Maintenance of transformers

(v) ~ Protection of transformers
(vi) Failures of fransformers

Circuit Breakers, Isolators and Relays
(i) Principle and construction
(i) - Types of circuit breakers

~ (iii) Maintenance of circuit breakers

(iv) Relays - various types and functions
(v) Maintenance of isolators '

Storage Batteries:

Need, Functions, commissioning and maintenance

Earthing:- : ' 7 L
Qub-station earthing, equipment garthing - and Consumer

‘earthing and procedure for improving quality of earth

resistance

Safety and fire fighting
(1) Safety | |
(i) Basic principle of safety, importance of safety rules
~ and their observation , '
(i) List of safety equipment, their use and maintenance
~ thereof
(iii) Permit procedure . _
(iv) Self permit, permif on phone and procedures.fo be
observed o
(v) Electric shock and safety.

(vi) Causesof accident, precautions to be taken to avoid 7

accidents while working.

(2) Firefighting: . 7 _
(i) Principle and causes of fire, class of fires, ie., A, B,
. Precautions to.be taken to avoid fire
(ii) - Fire fighting equipments, their type and use, their
periodical maintenance - :

,‘Transrhission_ and Distribution (Line-Construction and

Maintenance)
(1) Construction . o _
() Survey of HT, LT Lines and service lines and
cables, crossing such as road, railway, river, etc.
(i) Selection of materials and poles for lines and
handling of materials L
(i) 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 parameters such as
current carrying capacity, etc.,. cables-types and.

_ joints.
(vi) Type. of guarding and clearances, antxchmbmg
devices, danger board, etc. :
(vii) Erection of transformer DP structure
-(viii) Patrolling, line meggering and comm1ssmn1ng of
power lines

(2) Line Maintenance- _
(i) Fuse grading necessrty and its benefits
(if) Patrolling, tree ¢t tng and safe clearances

(iii)Guarding of lines, clearances and maintenance, '

attending to breakdowns. :
(iv)Importance and maintenance .of alr-break sw1tch
dropout fuse set, dist. box etc.
(v) Pre-monsoon mamtenance necessny and procedure
thereof :
(vi)Balancing of load using tong tester

- (3) Service Connection, theft of energy .
(i) Types of service connections (overhead,
underground, High Tension/ Low Tension,- Single
phase, Three phase)

(if) 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.)
(lv)Theft of energy, preventive measures, unauthorized
extensions -

(v) Consumer relations and dealing w1th Consumer -

problems

Duties of staff ,
IX Duties of staff, assisting supervisory an operating staff
' ~and maintenance of records

Human Resource Development

X (i) Personal development and motlvatlon :
(if) Communication skill and its 1mportance
(111)Att1tud1nal training
_ ‘ - Total
XI On Job Training, industrial visits and evaluation:

(1) Study Visits - after introduction
@) .  1%visit :11kV and 33 kV sub-station
() 2" visit : 66 kV and 132 kV sub-station
(i) 3™ visit : 220 kV and 400 kV sub-station

90 Houtrs
=3 Weeks
73 ‘Weeks

31
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%)) Study and practicals

®

Measurement uf current, voltage, power, energy, v
frequency and power factor

(i) - Testing and connection of 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
(viit) 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 ont works -

'_(xm) First aid and fire fighting dnlls

PartIVv

SYLLABUS FOR ENGINEERS ENGAGED IN THE OPERATION AND
MAIN TENAN CE OF SUB-TRANSMISSION AND DISTRIBUTION SYSTEM

Ttem Particalars =~ Number
No. ' . o of Hours
1 . , 2 - - 3
1  Overview of Power Sector Scenario: o ' 3
(i) Growth of Power Industry in India , ' o
(ii) Organisation/ Power Sector set-up in'India
(iii) Electricity Distribution in India _ -
(iv) Private Participation in Distribution -
: (v) Distribution Reforms in India. _ _ :
I  Regulatory Environment — Rules and Regulations: © - ' -3
(i)  Electricity Act,2003 — Provisions relating to electncny
distribution :
(i) Role of Regulatory Commissions -
(ili) CEA(Measures relating to Safety and Electric
" Supply) Regulations, 2010 — Relating to electnc1ty
distribution.
(iv) Energy Conservation Act _
Il  Distribution planning and optimization: 30
(i) Philosophy of distribution planning. - ' '
" (i) Acquaintance with software for dlstnbutxon planmng
- and optimisation.
(iii) Operation of software.
(iv) Data entry formats and report generation.
(v) - Case study. i
IV Sub-transmission and Dlstnbutlon Lines: _ - R
(i)  Supports-towers/ poles: ' -

e B S e

" (a) Types and selection criteria

(b) Surveying and erection
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VI

(11) Line conductor/ cables:
(a) Classification
{b) Selection criteria
(c) Conductor stringing, Jomtmg/ binding, saggmg and
~ tensioning, clipping and jumpering
(d) Earthing arrangements - :

(iii) Cable — types, selection, cable frenches, cable routmg
and laying, cable Jomtlng 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 devxces thermo vision scanmng, hot
spots, etc.

Electnc Sub-Stations (33 kV and below)

(i)

(i) = Type, site selectlon layout and civil Engmeermg
: requirements.
(i) Bus bar arrangement, sub-station equipment, Viz.
‘ transformers, circuit breakers, etc.
(iii) Auxiliary systems, viz. DG set, battery system and
' fire fighting system, etc.
(iv)  Control panel, meters, 1nd1cators and recorders and =
relays, etc. -
(v)  Erection, testing and comrmssmmng of
, equ1pments/ systems
(vi)  Earthing of sub-stations equ1pments and soil testing
(vii) Transformer oil and its testing
(viii) ‘Operation and maintenance of all equlpments,
protective relays and auxiliaries.
.Metermg Requirements: -
(). Type of metering, viz. DT metering, feeder metering
and Consumer metering.
(i) - Regulations on installation of meters and technical
] “standards
(iliy  Meter types, their settings and operatlon testmg and
secaling.
(iv)  Selection of meter and metering equipment
(v)  Familiarity with hardware (CMRI) and software for
meter data download, analysis and detection of meter
tampering
Role of advanced metering system in controllmg

commercial losses

15
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VII

Concept of Losses and Loss Reduction Measures:

(i) Concept of AT& C losses '
(ii) Segregation of losses.
(i) Technical loss reduction measures.

(iv) Reactive power management. A ,
(v) Detection of thefts, tampering, unauthorized loads
(vi) Anti-theft measures and case studies
(vii) Commercial loss reduction measures.

(viii) Penalties under the Act for theft ~and misuse of -

powet. o '
(ix) Energy audit and accounting.
(x) Demand side management.

VI  Reliability Issues, Quality of Power Supply, Customer

IX

X

XJ

B R T

" 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. S o
IT Intervention: : :
(i) . Familiarisation with distribution ~ software
: packages.and latest software tools and use thereof for
billing and revenue realisation, GIS mapping and
Constimer indexing, inventory control, keeping track
of equipments failure rate, quick fault location,
attendance, staff salary, energy accountability and
MIS etc. : oo .
(i) SCADA-RTU, communication and distribution
automation. | ' -
(iii) Customer care and call centres.

Rural Electrification:
(i) Outsourcing of distribution activities, appointment of
' franchisees and self load management by villagers
and Gram Panchayats o
(i) Maintenance of complaint centres and fault removal,
- efc., by village Panchayats etc. '
(iii) Separation of rural and urban supply system
(iv) Fixation of responsibility for energy receipt and
- supply balance. ‘ - .
(v) Rajiv Gandhi Grameen Vidyutikaran Yojana.
(vi) Distributed generation.
Project Management: Contracts:
(i) Contract basics and terminology
(ii) Qualification — requirement, pre-qualification
(iii) Bids -~ Technical and Commercial

9

12

2N
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X1

X1

X1V

(iv) - Vendors — qualification, development
(v) Notice Inviting Tenders(NIT)/ Notice Inviting
Quotations(NIQ)}- '
(vi) Preparatlon of Bid Documents, tendermg/ bidding
(vii) Bid opening and evaluation, Award of contracts, .
monitoring of contracts :
(viii) Contractual obligations/ hquldatlon guarantee/
' warranty
(ix) Contractual problems and solutions
(x) 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
(ii) Impact of different types of disasters
(iii) Trigger mechanism and warning system
(iv)Check list and preparedness toaddress disasters.
(v) First aid techniques. '
Electrical Safety Aspects:
(i)  Basic principles of safety, importance of safety rules
and their observance.
(i)  List of safety equipment, their use and mainienance
- thereof.
{iii) Permit prosedure - self permit, penmt on phone and
- procedures to be observed. :
(iv)  Electiic shock, safety and procedure for recovery/
* resuscitation.
(v)  Causes of accidents, safe working procedures to -
avoid accidents,

(v} Principle and causes of fire, and precauuons to be’

taken to avoid fires. _
Field Visits and on-job training: - :
© (i) Familiarisation with layout of sub-stations and
equipments
(il) Operational aspects of equipments/ sysiems and -
' 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 to-the timely recording.
(ix) Familiarisation with IT tools. .- .+ .=

e Total’

66

195 Hours
=6Y% Weeks
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PartVv
SYLLABUS FOR SUPERVISORS ENGAGED IN THE OPERATION AND
MAINTENANCE OF SUB-TRANSMISSION AND DISTRIBUTION SYSTEM
Item Particulars L " Number of
No. , ' Hours

1 -2 L - : 3

I Overview of Power Sector Scenario - 3
(1)  Growth of Power Industry in India. '

- (i) Organisation/ Power Sector set-up in India.
(iii) Electricity Distribution in India =
(iv)  Private Participation in Distribution.
(v) Distribution Reforms in India.

II  Distribution Planning and Optimisation: - S 6
(i) Philosophy of distribution: planning. =~ '
(ii) Acquaintance with software for distribution planning and

optimisation. ' - :

(ii1) Operation of software. .
(iv) Data entry formats and report generation.
(v)  Casc study. ‘

Il 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, Jomtlng/ bmdmg, saggmg and
tensioning, clipping and jumpering -
(d) Earthing arrangements - :
(il Cables - types, selection, cable trenches, cable routzng
- and laying, cable Jomtlng and junction box
(iv) Earth wire/ neutral wire, guarding, etc. : F
(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 — desi gn and layout methods.. ,
(viii) Statutory clearances, viz.  environment and forest
local bodies, railway and telegraph crossings, river
crossings, clearances under Safety and Electric Supply - =
“Regulations/Acts. o
(ix) 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
devices, Thermo vision scanning, hot spots, etc.

A
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o VII

VI
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Electric Sub-Stations- (33 kV and'below): .~ -
() Type, site selecnon layout and ‘ol li‘sEngmeenng
'~ requirements, : o

(ii)‘ Bus bar arrangement,. sub-statwn equipment, viz.

transformers, circuit breakers, etc.

(iii) Auxiliary systems, viz: DG set; batiery: system and ﬁre

fighting system,. etc.
(iv). Control'panel, meters, indicators: and recorders and
: relays, etc. Coen AN
(v) Erection, testing and: comrmssmmng ef
- equipments/systems

_ {vi) Earthing of sub-stations-equipments: and soll testmg

(vii) Transformer oil and its testing.

(viit) Operation.and maintenance of all: equipments, protectlve v

relays and auxiliaries..

Metering: Requlrements
(i) Type of metering,. viz. DT metermg, feeder rnetenng and R

Consumer metering. -

-(ii) Regulationsion: 1nstaHatlorr of meters: and techmcal

standards

'(111) Meter types ‘theit settmgs and operatlon, testmg and

- sealing.

Concept of Eosses: and Less Reducnen Measures
(iy Conceptof AT&C losses
(i) Segregationof: losses: : :
(iii) Technical lossreduction measures. -~ - - =
(iv) Reactive pewer management.
(v) Detection of thefts, tampering, unauthorized: Ioads
(vi) Anti-theft measures and:case-studies -~
(vii) Commercial foss reduction measures. '
(v111) Penalties under the Act for theft‘ and misuse. of

POWeT. e

(ix) Energy audit and’ aecounnng

(%) Demand s1de management

Reliability Issues Quallty of Pewer Supply, Customer L

Awareness and Satisfaction:
(i) Reliability quality of power supply and rehablhty
indices.

(ii) Causes and cures for breakdowns trxppmg and vaitage =

- and frequency fluctuation.
(iii)  Creating customer: awareness o
(iv)  Prompt attendance to faults. -

(v)  Overview of the Electnclty SuppIy codes of Regulatery FRRE

Commissions.

IT Intervention:

(i) Familiarisation with distribution softwate packages and

latest software tools and use thereof for billing and

'
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' attendance staff salary, Energy accountablhty and |

(i)

(iif)
(iv)

revenue realisation, GIS mapping and Consumer
indexing, Inventory control, keeping track of
equipments failure rate, quick fault location,

"MIS, etc.

SCADA - RTU, communlcatlon and dlstnbutlon o

automation. .
Customer care and call centres.
Enterprise resource planning-
(2) Maintenance Management -
{b) Asset Management
(c) Training-Management

_(d) Financial Accounting
(e) Material Management
(f) Outage Management
(g) Time Management

Al

X Rural E}ectnﬁcatmn

X1

(@)

(i)
(iii)
(iv),

(v)
(VD).

Outsourcing of distribution actlvmes appomtment of
franchisees and self load management by villagers 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 YQ] ana.
Distributed generatlon

Project Management Contracts:

(1)

(i)

(iii)
(iv).

-

(v1)
(vii)

(viii) Contractual obhgatlons/ 11qu1dat10n guarantee/ warranty

(ix)
(x)

(xi)
(xii)

- (xii1)

‘Contract basics and terminology

-Qualification — requirement, pre—quahﬁcatlon
Bids - technical and commercial .

‘Vendors — qualification, development

Notice Inviting Tenders(NIT)/ Notice Inviting
Quotations(NIQ) -

Preparatlon of bid documents, tendenng/ b1dd1ng
Bid opening and evaluation,. award of contracts,
monitoring of contracts-

Contractual problems and solutions -
Revision of cost estimates, ]ustlﬁcatlon of cost/ time
overrun and substitute items

Handhng/taklng over procedures, closmg of contracts N

Legal issues of contracts and arbitration
CVC Guidelines. : '

Disaster Manaigement:

()
(i)

- Institutional set-up for disaster management
Impact of different types of disasters

Y
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(iii) Trigger mechanism and warning system -
(iv) Check list and preparedness to address disasters.
(v} - Fn'st aid techmques :
X1 Elecmcal Safety Aspects o /6. T
(i) Basic principles of safety, Importance of safety rules
' ~ and their observance. .
(i) . List of safety equ1pment their use and mamtenance
thereof. :
(iii) Permit procedure— seIf perrmt permlt on phone and
- procedures to be observed. -
(iv) Electric shock, safety and procedure for recovery/ -
resuscitation.
(v) Causes of accidents, safe workmg procedures fo avmd e
accidents.
(vi) Principle and causes of fire, and precautlons to be taken S
to avoid ﬁres o
XII  Field Visits and On—Job' Training: =~ -~ ST 60
(i) - Familiarisation with layout of sub~Statlons and Do
equipments : :
(ii)  Operational aspects of equipments/ 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
(vii) Testing lab facilities, testing and comnussxonmg -
(viii) Maintenance of Log Books/ history records and
adherence to the timely recording. '
+(ix)

Famll;snzatlon with IT tools. 3 R

" Total = 120'Hours '
- =4 Weeks
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()  Type,site:selection, layout: andrchBngmf.enng

- requirements.

. Particulars Number
Ne. - ofHours
1  Overview.of PowerSectorScenario: 3

D ‘Growth-efPowerindustryinindia.. L :

(i) ‘Organisation/Power Sector: setup- in Indla

iti) ‘Electricity Distribution:inindia. _

£iv) PrivateParticipation in Distribution.

4v) DistributionReformsinIndia., -

H  -Sub-transmission-and Bistribution:Lines: . 9
' @) Surveyfor linesatvoltagempto 250V, lines:at: voltage -
«dbove:650 Volts'but Jessthan 33KV -and for:service lines
-andcdbles:andoressingssuch-as:road, railway, Tiver: and
gther;power-anditelecomilines. -

(i) ‘Selection:of Jine:materials:and: towers/- pales and: safe
‘handlingofithessame. .= -

i(iii) . ‘Brectionoftowers/: peles —size: of plt cencretmg and

- .pole!towercal;grmlent ®te... :

(i) Line Coniluctors —types,: selection: criteria, ccmducter

stringing, joinfing/binding, sagginganitensioning, .
~ clippingzmdjjumpering-and-earthing arrangements, .

{v) Types:of: stays, iitsmrarking, graum;g, stay: msu!atar, .
‘binding, ©tc. -

{vi) -Cable— types,*selentmn, cabteltrenches, cabl&routmg

' .and:laying,cdblejointing and;junction:bex, ete. .- . .

ivii). Types of guarding:and:clearances; earth wire/ neuh:al o
wire,anti+«climbing devices and: danger boards.and: their ‘

: “erection.
. Aviii)-Selection -and ‘fixing of «control devices, viz.. ‘Gang
- :“Opérating Switches, fuses, Tsolators and earthing
-switches, lightning arrestors,. and-distribution‘box, €tc.

{ix) ‘Installation:ef-servicelines.

{x) Street: hghtmg layout:methods.

{xi) ‘Line:meggering-and:commissioning-of: dlsmbuuon lines. -

«(xii) Line:patrolling,iinspection,periodicity,’ -work permit, line
.clear-ant:authotisation, treercutting andsafeclearances,
erectionwfitemporary:catth, attendmg to:breakdowns.and

restoration-of supply.

(xii) ‘Maintenance T&P:and: safetsye:&ames, ‘Therme vision
-scanning, ‘hot-spots,etc. .

(x1v) Hot:linermairitenance.

.. Blectric-Sub-Stations ((33kV.andbelow): 9




i

[umm—eueﬂ T ur{aaﬂm ST

Q) Bus bar. arrangement ‘sub-station- equrpment viz.
" transformers, circuit breakers, isolator, 11ghtn1ng
- .. arrestors, CTs, PTsand power capacitors, etc.,
@iii) Types of transformers, their erection and parallel
, . operation, testing, mainténance;, protectlon and. fa1lure
(iv)  Auxiliary systems, viz. DG set, battery system and
fire ﬁghtmg gystem, etc. —need, funcuons '
commissioning and maintenance.

(v) - Control panels, meters, indicators, recorders and relays

etc. — operatlon, maintenance and recording readings, -

' etc.

(vi)  Control and power cables types, laymg of and
jointing. '

(vii) Installation, operatron and mamtenance of all -
equipments.

-(viii) Cooling and drying out of transformers transforrner
--@il and its testing.
(ix) FErection of DP structure for: transformer . s
(x) High Voltage Distribution System (HVDS) erect1on
- and connecting the Consumers.
(xi) = Sub-station earthing, equipment earthing’ and

- Consumer’s earthing, and use of Megger and procedure

and materials for improving quality of earth resistance.’
(xii) Fire ﬁghtmg equipment; theirtype, use and' perlodrcal

mamtenance mdlcators and recorders and relays etc b T

V. Metering Reqmrements ‘ S e
(i). Type of metering, viz. DT metermg, feeder metenng
and Consumer metering.
(i) Regulations on 1nsta11at10n of meters and techmeal
standards R

- (i) = Meter types, their settmgs and operat1on, testmg and :

sealing. - o
(iv) Computensed brlhng

V . Concept of" Losses and. Loss Reductwn Measures
- () Concept of AT&C losses. ' .
(i) . Detection of thefts, tampering, unauthonzed loads.
(iii-) " Anti-theft measures- and case studies.

VI -‘Rehabrlrty issues, Quality of Power Supply, Customer
Awareness and Satisfaction:
(i)  Introduction to reliability and quahty of power supply
(i) = Causes and cures for breakdowns, tnppmg and voltage
and frequency: fluctuation, - e
(iii) Prompt attentionto faults and customer care.

VVII; : 'Elect_ncal Safety Aspects : ' :
~ . (@) Basicprinciplesof safety, 1mportance of safety rules
ancl their observance. - -
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(ii). Listof safety equrpment therr use and maintenance -
thereof.

(ili) Permit procedure— self perrmt permlt on phone and .
- procedures to be observed.

(iv)  Electric shock, safety and procedure for recovery/ 4 ' -
_resuscitation. :
(v)  Causes of accidents, safe working procedures to av01d
accidents. :

(vi)  Principle and causes of fire, and precautions to be taken
' to avoid fires.

VI Rural Blectrification: | | 3
(i) Separation of rural and urban supply systems i -
(i)  Rajiv Gandhi Grameen Vidyutikaran Yojana.

IX Disaster Management: o o -
)] Impact of different types of disasters. T
(i)  Check list and preparedness to address disasters.

(if) First aid techniques. B , o ' x
- X Freld VlSltS and On Job Tramlng I
- (i) - - Familiarisation with Iayout of sub-stations and : '
equipments. .
(i) - Operational aspects of equlpments/ systems and -
synchronization.

(iii)  Line/ feeder connections, protectlon 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 cormmssxomng
(viii) Safety aspects and safety drill. -
(ix)  Hot line maintenance.
(x) Maintenance of LogBooks/ histoty records and B
adherence to the timely recording. : S - ot
(xi) Famlharrsatron with Tools and Plants (T&P ) ' '
(xii) Familiarisation with IT tools.

. _’I‘otal_ - 108 Hours
. =4 Weeks
- . ', Schedule-HI

Handling of electric supply lines and a'pparatus.'&‘- ' - ' : .
{See sub-regulation (3) of regulation (19)] -

Precautlons 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 planmng and- prlor 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 responmblhty
of each team member fixed.

(6) Before going to the work site all equlpment and tools shall be 1nspected and
checked for correct operation.

(7) Auto re-closure shall be in "OFF’ pos1t1011 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 assemblies 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 hotline team shalI be 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

’I‘ools normally requnred for hot line mamtenance operation :

The following tools conformlng to relevant Indian Standard or equ1valent spemﬁcatlons :
shall be used in on-line working. :

' (1) Wire tongs -
(2) Wire tongs saddle .
(3) Tiesticks .
(4) Strain link sticks -
(5) Roller link sticks
(6) Suspension link sticks
(7y Auxiliary arms
(8) Strain carrier
(9)  Ginpoles ,
(10) Cum-a-along clamp -
" (11) Safety equipment like conductor guards, X-arm guards intsulator covers hand
‘gloves etc. ' . ,
. {12) Het sticks
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L Safe Workmg Dlstanc

" The fol_l_pwing_safe beking.di_s-tar_lc::e‘..s:-srh_al_i be observed -

Date of Last inspection

1. Consumer No. . .

- | Phase to Phase - . | Safe Clearance .| -
1kV : Meter

It 1061
133 | 071

66 .::: 0.91 L
4110 1.02.
1132 S 1.07
:2200- - 1.52. .. .

400 213 _

- | - L :S(.:hédu-le-IV:
Forms of Inspectlon Report : N
[See sub-regulatmn (3)of regulatmn (30)]
FORM:I..
(Installatlons of voltage up-4 to and mcludmg 250V)
Report No. T

_ Date: of Inspecuon

2. Voltage and system of supply

(i) Volts

(i)  No.ofPhases
L) ACDC .
Type of wiring

3

4, Name of the consumer or owner
.5, Address of the consumer or owner

6 Location of the premises

7 Particulars of the installations:

@ () Light

(i)  Fan Points .
(i)  Plug Points

- Number . Connected Load in KW -
Points C T

State type of wiring whether casmg capping, lead covered of teak wood batten
_ concealed conduit, Tough Rubber Sheathed and any other type ' '
(b  Other equlpments (complete detalls to be fumlshed)

@

(i)

Total connected load“in Kw

Maximum current demand in Amps

(on the basis of total

)

connected foad) -

(c) Generators details i.e. Make, S. No, KVA rating and Voltage:

(ii)
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" General conditions of the installation:

SL. | Regulation

No. | Nos.

Requirements -

/| Report

8. | Regulation-
12

() Is/Are there any visible sign(s) of

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 'wiring.

(iv) Whether any unauthonsed temporary
installation exist? '

(v) State if sockets are controlled by individual
‘switches. _

(vi) Any other defect or condition which may
be a source of danger. If yes give details.

Yes/No

Satisféctory/N ot
.Satisfactory

| Satisfactory/Not

Satisfactory
Yes/No

Yes/No

Yes/No

9. | 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

iO.' Regulation-
|14

-Whether = suitable cut-outs provided by the

supplier at the consumer’s premises are within
enclosed fire proof receptacle?

Yes/No N

11. | Regulation-
15

(i) State if switches are prov1ded on live
conductors. :

(ii) State if indication of a permanent nature is
provided as per Regulation so as to

distinguish neutral conduqtor from the live |

~ conductor.
(iii) Whether & direct line is prov1ded on the
neutral in the case of single phase double
pole iron clad switches instead of fuse ?

YesM™No

Yes/No

Yes/No

.' 12 Regulation-.

|16

(i) State if carthed termmal is provided by the
supplier.

(i) Have three pin plugs been provided for
plug points ? - '

(iii) General visible: condmon of the earthxng'
' .| Satisfactory

arrangement.

Yesto
Yes/No ,

Satisfactory/N ot

13. | Regulation- _

17

Are the live parts in accessible position 7

Yes/No

4. 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
are provided near- the
commencement of supply.'

(ii) State if the wiring is divided in suitable
nuimber of circuits and each such 01rcu1t is
protected by suitable cut out.

point  of

| 3747 GIM0—44




346

THE GAZETTE OF INDiA : EXTRAORDINARY

I T

- [Parr TII—SkEc. 4]

(111) State if supply fo each motor or apparatus
is controlled by suitable linked switch.

Yes/No |

16.

Regulation-
a1

(i) Have the frames of every generator,
. stationary motor and so far as practicable

~ portable motor and the mietallic parts (not |

intended as conductors) of "all other
apparatus used for regulating® or
controlling electricity been earthed by two
separate and distinct connections with
earth ? o

(ii) Is the earth wire free from mechanical
damage ? '

(ili) In the case of conduit, 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

Yes/No

Yeé;’No_

17.

: Ovérhead
Lines '

(i)

(i) State 1f the cons mer has any overhead
lines, ‘ 7

Does the overhead line near the premises
of consumer meets the requirement of
regulation 58, 60 and 617 If not, give
details. -

(i) Is guardmg prov1ded for overhead lines

“at'road crossings?

| (iv) Any other remarks.

Yes/No- |

Yes/No

Yes/No

Date :

Signature of the Inspecting Officer/

Name

Designation .

File No.

Copy forwarded to Chief Electrical Inspector for ...........ooee.. e

. Not applicable to isolated wall tubes or to brackets, electroliers, switches, ceiling fans
and such other fittings (other than portable hand lamps-and transportable apparatus)
unless provided with earth terminal.
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Report No.
. Date of last Inspection

~ FORMII

(Installations of voltage level more than 250V up to and including 650V) |

Date of Inspection

1. Consumer No.

2." Voltage and system of supply:

placed by the supplier or owner of the
premises. If not satisfactory give details.

(1) Volts (ii) No. of Phases (i) - AC/DC
3.. Name of the consumer or owner
-4, Address of the consumer or owner
5. Location of the premises
6. Particulars of the installations
(8  Motors: ' ' b
| Make | No. |HP. | Amps. | Voltage
) L -
i)
b (_)ther'equipment (complete details to be furnished): .
§)) L - _ :
(if) '
Total connected load h.p./KVA B
(). Generators details i.e. Make, S. No, KVA rating and Voltage:
@ '
(i)
General condition of the installation: »
SL - | Regulation Requirements Report
No. | Nos. S - .
7. Regulation-3 | Is the register of designated persons properly | Yes/No
_ made and kept up to date duly attested ? » o
8. Regulation- (i) Is/Are there -any visible sign(s) of | Yes/No .
12 overloading ‘in Ttespect of any apparatus | "
- wiring? . :
(i) Whether any unauthorised temporary | Yes/No
~ installation exist?. , o
(iif) Are the electric supply lines and apparatus | Yes/No
so installed, protected, worked -and|
maintained as to prevent danger ? B
(iv) Any other general remarks. -
9. |Regulation- | Give report on condition of service lines, | Saf
13 ' cables, wires, apparatus and such other fittings | S

e T T e g
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10.

‘Regulation-

14

Whether suitable cut-outs provided by the
supplier at the consumer’s premises are within
enclosed fire proof receptacle?

Yes/No

INTHE

Regulation-
15

(i) Whether switches are provided on live
conductors?.

(ii) Whether indication of a perrnanent nature
-is provided as per Regulation so as to

distinguish neutral conductor from the live |

conductor?.

(iii) Whether a direct line is pr0v1ded on the
neutral in the case of single phase double
pole iron clad switches instead of fuse ?

Yes/No

Yes/No.

Yés/Nd

12.

Regulation-

16

(i) Whether earthed terminal is. prov1ded by

| (ii) General visible condition of the earthmg

the supplier?.

arrangement.

Yes/No

Satisfactory/Not
Satisfactory

13.

Regulation-
17

(i) ~Are Dbare building
" inaccessible? :
(ii) Whether readily accessible switches have.

been provided for rendering them  dead ?

conductors in

Yes/No

Yes/No

14,

'Reg‘ulation-'
18

| Whether “Danger Notice” in Hindi and the
local language of the district and of a design as
is - affixed |

per relevant Indian Standard
pennanently in conspicuous position?.

Yes/No

15.

Re gulation-
19

(i) Whether 1nsulat1ng floor or mats conformmg
to IS-15652:2006 have been provided?
(i) - Whether identification of panel has been’
“provided on the front and the rear of the

panel?

Yes/No

Yes/No

1 16.

Regulation-

21

| transportable equipment covered under - the |

- | adequately protected from mechanical injury?.

Whether flexible cables used for portable or

Regulation, are heavily insulated - and |

Ye_s/No

17.

Regulation-
22

| State the condition of metallic coverings

provided for various conductors.

Satiéfactory/N‘ot
Satisfactory

18.

Regulation-
24

 operating  at

Whether the circuits or apparatus intended for
_ different - voltage(s) are
distinguishable by means of indication(s) of
permanent nature?.

Yes/No

19.

Regulation-

26

‘becoming accidentally charged to any voltage
.| beyond the limits of voltage for which 1t/they

Whether all circuits and apparatus are so
arranged that there is no danger of any part(s)

is/are intended ?

Yes/No .

1 20.

Regulation-
27

(i) In the case of generating stations, whether

~ fire-buckets filled with clean dry sand

have been conspicuously marked and kept

'in convenient situations in addition to fire-

~ extinguishers suitable for dealing with
electric fires ? '

Yes/No




e

[wm i—wvE 4] -

T T TG ST

349

(i1) ththcr 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?

, Yest 0

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” 7.
(ii) Are the designated persons able to apply
instructions for resuscitation of persons
suffering from electric shock ?

Yes/No

Yos/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 complctely isolate the
supply ?

(i) Whether every distinct circuit is protected

against excess electricity by means of a

suitable circuit breaker or cut-out 7 .
(iii) Whether suitable linked switch or circuit

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

ch/N o]

24,

Regulation- .

37

(i) Whether clear space of 100 em is prov1ded.

. in front of the main swiichboard?.

(ii) Whether the space behind the switchboard

exceeds 75 ¢m in width or is Iess than 20
cm?.

(iii) In case the clear space behind the
switchboard excccds 75 cm. state whether

a passage way from either end of the

switchboard to a height of 1.80 metres is
provided.

_Yes/No_ 7

Yes/No

Yes/No

25.

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

‘and any other apparatus used for

Yes/No

Yes/No
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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 metalhc
coverings containing or protectmg 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. '

(ii) Does the overhead line near the premises
of consumer meets the requirement of

" regulations 58, 60 and 617 If not, give

details.

(iif) Is guarding provided 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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- FORM Il
( Installations of voltage excéeding 650V )

Report No. - Date of Inspection _
3 Date of Last inspection _ ‘ ' N
- SL | Regulation Requirements ' "I Report .
¢ ‘ No. i Nos

1. Regulation-3 | Is the register of the designated persons | Yes/No
properly made and kept up to date duly

' : attested? . ‘
2. | Regulation-- | (i) Is/Are there any visible sigh(s) of | Yes/No
12 | overloading in respect of any apparatus?

(i) Whether any unauthorised temporary | Yes/No

- installation exist?
(iii) Whether the motors and -comntrolling | Yes/No

| - equipment are being over hauled '
. pertodically and record. kept of the same in
aregister? :

(iv) Whether the transformer oil samples are | Yes/No
being tested periodically and results
recorded in a register?

(v)  Whether suitable lightning arrestors have | Yes/No
been provided near the transformers for |

, protection against lightning?

(vi) Whether earth = tesistance is. being | Yes/No -

- measured periodically and results recorded .
‘ in a register?
| (vii}) Any other defect or condition which may | Yes/No
be a source of danger. If Yes' please
explain? _
| (viii) Whether operation and mamtenance Yes/No
data has been clarified, categorized and

: 7 _ computerized for prompt and easy

* A retrieval?

o ' ' (ix) Whether predictive maintenance is being | Yes/No

7 , , ‘performed for  installation - of voltage

z _ exceeding 650V?

' (x) Whether residual life assessment and life | Yes/No
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 | Yes/No
factory-done for equipments. Deficiencies and :
Discrepancies in above test report and results,
if any, shall be reported?

(x_l_l) Are there deficiencies in .construction with Yes/No
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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 live
conductors?. . - ,

(ii) 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 provided on the
neutral in the case of single phase double
pole iron clad switches instead of fuse 7

Yes/No

Yes/No

Yes/No

.Regulétion—_

16

Whether earthed terminal is provided by
- the supplier?. :

General visible condition of the earthing

arrangement. o

®

Yes/No

Satisfactory/Not
Satisfactory

17

Regulation-

(i)

(i) Are bare conductors in bui_ldiﬁg
- . inaccessible?

(i) Whether readily accessible switches have

been provided for rendering them dead? -

Yes/No

Yes/No

Regulation-
18

| Whether “Danger Notice” in Hindi and the
| local language of the district and of a design as
per relevant Indian - Standard is ‘affixed

permanently in conspicuous position?.

Yes/No :

Regulation-
19

(i)

(i) Whether the practice of working on live
‘lines and apparatus is adopted ? If so, have
‘the safety measure been adopted as per
Schedule-II1 ? .

Whether insulating floor . or mats
conforming to IS-15652:2006 ‘have been
provided? o
14, (iii) Whether identification of panel has

been provided on the front and the rear of
the panel? B '

Yes/No

Yes/No

Yes/N 6 :

10.

Regulation-
21

Whether flexible cables used for portable or

transportable équipment covered under the
and |

Regulation, are heavily insulated
adequately protected from mechanical injury?..

Yes/No

1.

‘Regulation-

22

State -the condition of metallic coverings

-provided for various conductors.

Satisfacto;y/N ot
Satisfactory

12.

Regulation-
24

Whether the circuits or apparatus intended for
operating at  different voltage(s)
distinguishable by means of indication(s) of
permanent nature?.

are .

Yes/No
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Regulation-
26

‘Whether all circuits 'and-'apparatu's 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 - 1t/they
is/are intended ? ?

“Yes/No

14,

{1 Regulation-

27

(i) In the case of .gen'erating' stations - and
enclosed sub stations, whether fire-buckets
filled with clean dry. sand have - been

‘congpicuously - marked and kept in
convenient situations in' addition to: fire-
extinguishers suitable for dealing - with |-

eleciric fires 7

(ii) Whether First Aid B._o_xes- 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.

15.

28

Regulatlon— '

(1') Whether instructions-in: English or. Hrndr

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

16.

Regulation-

34

Leakage on premises:.

State insulation resistance between conductors '

and earth in Mega Ohms. - - —

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? .. '

(i) 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 c1rcu1t is protected

against excess electnmty by means of a

suitable circuit breaker or cut-out‘7
(iv) Whether linked switch or circuit breaker or
‘emergency (ripping ‘device is' provided

near the motor or other apparatus  at|

voltage exceeding 650V but-not exceeding
33kV for- controlling suppiy to the motor
~or apparatus?

-| (v). Whether adequate precautions are taken-to
~ ensure that no live parts are so exposed as-

Yes/No

'Yes/No

-Yes/No

Yes/No

Yes/No

3747 GI/10—45

to cause danger?

1 b ——
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13.

-Regulation-

37

(i) Whether cliear space of 100 cm is provided.

in front of the main switchboard?.

(ii) Whether the space behind the switchboard

- exceeds 75 cm 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 meters is |

provided.

Yes/No

Yes/No

Yes/N 0

19.

. Regulaﬁon-

44 -

(i) Whether all éonductors and apparatus
including  live parts thereof are
inaccessible?

| (i) 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 be made dead in sections |

for carrying out work thercon?

Yes/No

Yes/No

Yes/No
Yes/No
Yesté '

Yes/No

20.

Re gulation-

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 metallic parts not

intended as conductors of all transformers

and any other - apparatus used for

regulatmg or controlling electricity and all

electricity consuming. apparatus at voltage

exceeding 650V but not exceeding 33kV

been carthed by two separate and distinct
_connections with earth ?

| (i) Isthe carth w1re free from. any mechamcal

damage ?

'(1ii) Has the neutral point at the transformer and
‘generator been earthed by two separate
“and distinct connectlons with earth?

(1v) Have ‘the metal casmgs or metallic

o covermgs containing or “protecting any

Yes/No -

Yes/Nc

Yes/No -

Yestol

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. 7

Regulation-
49

Is the outdoor. (except pole type) sub-station
efﬁmently protected by fencmg not less than
1.8 metres in height?

73

Regulo.tion-

50

(i) * 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/No

24,

Regulation-
51

Hos

suitable provision been made for
immediate and automatic or manual discharge
of every static condenser on d1sconnect1on of

suppty ?

Yes/MNo

25

OQverheéad
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

| (ilf) On the basis of maximum sag, Whether
vertical cleararices where the line of

‘voltage exceeding 650V passes above or
adjacent to any building or part of a
building are as per regulation 617 ,
(iv) On the basis of maximum deflection due
to wind pressure,

and any -part of such buﬂdmg are as per
regulation 617 _

(v) Where conductors forming parts of system
at different voltages are erected- on the
same supports, whether adequate provision

- has been made as per regulation 62 to
guard agéinst 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 ctoss or are in

proximity to each other whether they have

whether horizontal | -
~ clearances between the nearest conductor

Size of

Conductor ---

Yes/No

Yes/No
Yes/No |

Yes/No

_Yes/Np ;
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. each other as per regulation 69?
(vii) Has. every -guard wire. been properly

carthed. as per regulation 70 at each point-

_at -which ' its electrical continuity - is
broken?

(viii)(a) Whether metal supports of overhead.
lines and metallic fittings attached thereto
are permanently earthed as per regulation

72?7

(b). Has each- stay-w1re (except in .case

where an insulator hias been placed in it at

a height not less than 3 ‘meters from the
ground) been: earthed as per regulatlon_

722

(1x)(a) Whethet overhead Ime is - suitably.
protected with'a device for rendering the |

line electrically harmless.in case 1t breaks
. as:perregulation 737
- (b)-Whether anti-climbing devices have
been. provided at each: support as per
‘regulation 737 .
(x) (2) Has:the. owner of overhead hnes adopted
efficient-means for diverting to earth any
" eleetrical :surges due to lightning in every

-ovethead line which is so exposed as to be -
liable -to..injury . from lightning as per ,

-regulation 74? -

(b). Whether carth lead from the lightning

arrestors, is .connected to a separate earth
electrode. as per regulation 74?

(x1) Whether unused. overhead lines are
maintained in a safe mechanical condition |-

as per regulation 757

(xii) Whether statutory clearancés from

Authorities - e . Forest
Department/Railways/ PTCCfDefence
(AHQ)/Civil: Aviation have been taken as
per Indian standard, If - yes, enclose copies
of .the.same.

been suitably protected to guard against
possibility of their coming in contact with

Yes/No

Yes/No

Yes/No

Yes/No '

Yes/No'

Yes/No

Yes/No .

Yes/No

Yes/No

Date :

Copy forwarded to-Chief Eiecﬁcél'-hspecfor for ..ooovviiinenn - '

] :(xii) Any-other remafks.

S.ignature.of the Inspecting Officer/

Name

. Designation

- - File No.
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T

consumer

_ _ Schedule-V
Form for obtalmng results durmg inspection: by supplier: at each supply pomt 10

[See sub-regulatlon (2) of regulatlon (31)]

. L Name and address of the consumer
2. - Details of installation _
3. -Short ¢ircuit fault level of the installation ' _
4, Date-of commissioning of installation (in. case-of additional: supply or
reconnection) o - S
5. Results of tests conducted:
|'S1 | Equipment Test Conducted - Test Results- -|{ Remarks
No : = T
3 | Linked Switch | (i) Mechanical operation. - | 'Smooth/troublesome:
| withfuse(s) = | (ii) Rating of fuse semmmemem . A,
- (iii) Contact of blades - ‘Full/Partial -
1 a | Isolator i) - Mechanical-operation {-OK/not-OK:
ii) Remote operation. -QK/mot:OK
iii) 'Local operation . - " |‘OK/notOK .
iv) Measurement of contact . . -
, resistance rmmmmmmmnmmnmticro: Ghm -
1.v)  Interlocking with:earth:switch' - | OK/not:OK:
vi) Interlockingwith- CB - OK/not:0K -
vii) IRValues : S S—— M Ohm
'Ph—Ph Ph-E
Open condition- - -
Closed condition - -
2 - | Circuit (1) Rating of Circuit. Breakcr
" | Breaker (a) Type : | .
{ SLNo, —----- (b) Voltage. _ kV. '
' - (c) Normal Current Amps
(d) Rupturing capaczty . : KA
(2) IRValues ' mmemm M Ohm
: Ph-Ph- ‘Ph-E -
Open condition - ' -
‘Close condition —-— ---
(3) Contact Resistance : memmeneseme-micro-ohm<”
(4) Mechanical operation: | Instant smoothy/time
I : -gap( Sec)
{(5) -Remote operation: OK/mnot:0K:
(6) Local-operation: |‘OK/niotOK .
(7) Interlocking v-thIsolator: OKmot DK
(8) 'Interlockingwith=earth-switch .. |'OK/mot:OK
Cirouit (9) Alarm and Trip for OK/not: OK
‘Breaker OTI/WTL/Buchholz/PRV 1.
Control . (10) Earth Fault Relay : - | OKfmot: OK
Circuits (11) Over current Relay : 1-OK/riot QK.
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(12) Under Voltage Relay: | OK/not OK
- | (13) SF6 pressure alarm and tnp ‘OK/mot 0K . - 3
| operation test '
3 | Transformer . | (A) Insulation Resistance Values: o
S1L. No, ---- 1. HTtoLT: = | ===e<=sbemeees M ohm
' 2. HT toEarth: | =====wepemmee- M ohm .
3, LTtoEBarth: = =~ | s=--m-seemee- M ohm
(B) Break down Voltage Test | ‘
Oil Sample -I(Top) | =seewem—emms kV
Oil Sample ~ II (Bottom) | -==-esseeeeees kV
(C) Vector Group Test: OK/not OK.
(D) Polarity Tests:- OK/not.OK
| (E) Magnetizing Balance: OK/mot OK: -
(F) Tan Delta Test ( as per capacity) | OK/not OK
(G) Oil level in conservator Tank: OK/not OK
| (H) Oil level in breather cup: "‘OK/not OK
(I) OTU/WTI settings : A/T----°C A/T---C
(1) OTI/WTI alarm and trip OK/not OK -
operation | OK/not OK
(K) Operation of Buchholz relay : |- OK/not OK
(L) Operation of PRV OK/not OK |
(M) Oilleakage . OK/not OK
| (N) Interlock of door switch for dry -
transformer o
(O) Clearances for memmmmm-C1IS
Side clearance: ] = Meters
Between two Transformers:(P) Body | ---------- Ohm
earth resistance. Nj---Ohm
Neutral earth resistance N;---Ohm
4 | DG Set (A) Interlockmg with other Supply OK/not OK
S1. Nos. for Sources: _
1. Alternator: | (B) Bodyearth resistance. | - --me Ohm
2. Engine: Neutral earth resistance Nj---Ohm
: Nj---Ohm
5 | Cables (A) Insulation Resistance Values: -
Size: 8q. mm 1. Ph-Ph: . | M Ohm
' 2. Ph—Earth: = | lememeees M Ohm
3. Ph- Earth + other Ph: e M Ohm
(B) Bending Radius: | OK/not OK.
‘6 | Earthing: . A) Metal and Size of | CWAVGI - Sq. mm |,
' ‘ *Earth Strips: ' - -
B) Type of Barthings: . Yes/No
(1) Plate Earthing: Yes/No
(2) Pipe Earthing: Yes/No
(3) Counter poise Earthmg
(9] Value’__s of Earth re'51stanc_:es of | Nj~---ohm N ----ohm

W,
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~ earth electrodes for (R) ---ohm (Y) ---ohm
(1) Reactor Neutral:. (B) ----ohm
(2) LAs: S—) 17
- —)
(3). Structure: _,
(4) Frames/Bodies of | —-=-omue ohm
Equipment: -
(5) Motors :
7 |Potential | (i) Ratiotest OK/not OK
Transformer | (ii)  Polarity test OK/not OK
(i) BDVofoil | s kV
(iv) IR test (R) P-E-------M Ohm
(Y) P-E------- M Ohm
' : : ' (B) P-E-------M Ohm
8. |-Current (i) Ratio test OK/not OK
Transformer | (ii)}* Polarity-test - OK/not 10)'4
(iii) BDV of oil [ —. kV
(iv) IR'test (R) P-Eenneemv M Ohm
(Y) P-E-------M Ohm
. (B) P-E-------M Ohm
0. | Transmission | (i) Physical condition of : OK/not OK
line : conductor/tower
(i)  Check of tower accessories OK/not OK
(iii)  Tower footing resistance oo Ohm x
(iv) -Conductor continuity test OK/not OK -
(v)  Check of ground clearance. | OK/not OK
(vi) ~ Check of electrical clearance | OK/not OK
~ along the route
‘General Observations : _ _ )
SLNo. Item Observations
1. | Check of required phase to phase phase to ground and } o '
sectlonal clearance. , ‘
2. Check of equipment lay out and over all instailation -
' details. : :
3. - | Test of resistance of earth mat or earth electrodes as
' appiicable : :
4. Check of consumer’s pre—comnnssmmng test reports
" |-of individual equipment. .
5. Check of manufacturer s routme/type test reports of
1 individual equ1pment
6. Whether Inspector’s approval if applicable is obtained?
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Whether owner's self certification about compliance
| with the Regulations is obtained?

"[ General observation-and views (spemﬁc deviation from
| the requirements of the: Regulations shall beclearly

brought out)

(1)

(2)-
@
(5

©)

- Name; Signature and Seal of the Authority’

Schedule-YI

- Form for notice in- respect-off failure.of supply

[Seéz_sub.-*-rggulation (3).=of'-regnlation 39

Name and: address of the suppher
Date:and time of failure of supply
Areas-affected due to failure

- Causes of failure
Probable:time for-restoration of supply

Additional lnfonnatlon ifany

Date :

,'-‘"'I(Name-, Signature, Designation

Plaqe:,.

‘Time;

‘and Se_gl of Authoity)
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Schedule-VII

Minimum safety working clearances where electricity .at voltage exceeding 650 A4

is supplied, converted, transformed or used
[See sub-regulation (2)(iii) of regulation (44)] ..

'Hi’gﬁes‘t' Systeme Voltage (kV). Safety Working Clearance (Metres) |

i2 o 2.6
36 2.8
725 . S ¥
145 - | 3.7
245 . - '. 43
420 | 64
800 . 10.3

- (1) The above values are valid for altitude not eXceeding 1'000 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 'WOrking clearances are based on an insulation height of

2.44 m which is the height of lowest point on the insulator, where it meels the

~ earthed metal, from the ground;

(3) “Safety Working Clearance” is. the minimum clearance to be maintaiﬁed in
air between the live part of the equipment on one hand and earth or another piece
of equipment or conductor on which it is necessary to carry out the work, on the

- other; - '

- (4) The “Highest Systemn Voltage” is defined as the highest rms phase to 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 GI110—46 ' ' N

361 .
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Schedule-VII

Mlmmum safety clearances to be maintained for bare conductors or live parts of
any apparatus in out-door sub-stations, excluding overhead lines of HVDC'
lstallatlons :

[See sub:regulation (5) of reglllatlon 44)]

" [S.No. [ DC Voltage (kV) | Pole to Barth Clearance . Ground Clearance
' _ . ' (Metrcs)' - - (Metres)
T 100 kV ) 117 455
2. 200KV 180 | 565

3. 300KV 245 6.75
Z. 00KV, | 304 | - 800
5. 5006V | 365 9.00
6. 0KV 398 I BT
7 §00KV S R — 11z

(1) The above ground clearances are not apphcable to equ1pment that are housed
within fence or a building and where access is prevented under energlsed conchtlon
'through a smtable safety interlocking scheme : - IR

(2) The above pole to earth clearances - are for conductor—structure electrode :
conﬁguratmn using gap factor k equal to 1.35. :

3) It is recogmsed that within a substauon many 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 particular electrede

conﬁgm'atlon subj ected to the minimum ground clearance : T

@ Clearance shall be provided for electrical apparatus so that. sufﬁc1ent space is
available for easy operation and maintenance without any hazard to the operating and
maintenance personnel working near the equipment and for ensuring adequate
ventilation. : '
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(1
@
3)

-4
)
(6)
(7
(8)
)
(10)

Schedule-IX

Form for reporting failure of Transformers or Reactors of ratmg
20 MVA!MVAR and above x

: [See sub-regulatlon (8) of regulatlon (46)] .

Type of Equipment (Transformer or Reactor)

Capacity (MVA/MVAR) _

Location (Address) o , ~
Owner and address of owner o

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 Maﬁager/Executiye '
Engineer of the installation)
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Schedule-x

: : Ground, Vertical and Horlzontal clearances
[See sub-regulatlon (6) of regulation 58, sub-regulatlon {5) oj‘ regulatlon (60) and
- sub-regulation (5) of regulation 61] -

U
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- GCL: Clearances as per Regulation 59
VCL: Clearances as per Regulation 60 & 61 7
HCL: Clearances as per Regulation 60 & 61 -
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Schedule-XI
FORM OF ANNUAL RETURN FOR MINES
[See sub-regulation (1) of regulation (95)]
This form must be correctly filled up by the -ow;nér, agent, marager or engineer
and sent 1o the Inspector not later than the first day of February every year. '
Part A p _
Year ending 20
Situation of Mine - Distiet
“Postal address of Mine '

Name and address of owner _ _
Name of agent - ‘ . o K

 Name of manager

Name of engineer
Name of Electrical Supervisor ‘
' Part B

(1)  System of supply (whether direct.current or alternating current)
Voltage of supply ; . '
Periodicity (if alternating current)

Source.of supply.

) (2) - Voltage at which electricity is used for :-

Uighting
Power
(3) Particulars of Motor etc. |
o L " POWER.

(a) -On Surface

‘Type of Motor (H.P./K.W.) | Type of control gear Location | Purpose for whichused .
| / apparatus.and voltage ' ' _ :

@by In Mine

[Type  of  Motor | Type of | Location | Purpose for | Ventilation | Percentage.
| (HP/KW.) . /]contrel | - |whichused | .
apparatus and voltage '| gear - - , _ - | orwvapour

inflammable gas:

of |

" LIGHTING

-Type —d.félight':ﬁttiﬁg"' T  Wattage | Location Percentage of inflammable
, A ' { gas-or vapor '

e
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' ‘Schedule-XII

FORM OF_ANNUAL RETURN FOR OIL-FIELDS
[See sub-regulation (I) of regulation 95)]

This form must be correctly ﬁwllecrl 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 Oil-field ' - . State B '

Name of Oil-field ' ' - District

Postal address of Oil-field '

Name and address of owner

Name of agent

Name of manager

Name of engineer

Name of Electrical Supervisor
: ' PartB

' (I) System of supply (whether dlrect current or alternatlng current})

Voltage of supply
Periodicity (if alternatmg current)
Source of supply. .

(2) Voltage at which electnc1ty is used. for -

. Lighting

Power- :

(3) Particulars of Motor etc. in use on the field :-

\ A (a) On wells N §
No. or other identifying Drilling or | Typeand HP - | No. of lamps | Other electrical
Mark of well pumpmg of motor and type - appliances

| 1 2 | 3 4 5
o - (b) Not on wells T
" | Type and H.P of motor Purpose for which used | Identifying mark on map
R | : . 2 : - 3

(4)  Other electrical appliances, not including in itém3, in use on the ﬁ'éld.

Appliances Typé and size in KW.. Purpose for which used - Identlfymg mark on map
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. . _Schedule-XIII

LOG SHEET FOR MINES AND OIL-FIELDS

[See sub-regulation (‘9)‘_701‘ regulation (110), clause (a) and (b)-of sub-regulation (5) of

‘Daily Log sheet for
{I) Name of Electrical Supervisor
(2)  Report as to:- - . _

(a) Condition of the insulation of the system.

(b}  Specified defects of insulation (particulars of each failure of apparatus
should be given). -

(c) Accidents or dangerous occurrence (i'ncluding any cases of electric shock
and any cases of open sparking in apparatus in use in .places. where
regulation 110 applies. ~ '

' (d)  Disconnection and reconnection of supply as required by sub-regulation .
- _ (9) of regulation 110. ' _ _
(e) Examination of earth fault detectors. or recorders as provided by sub-
regulation (3) of regulation 100. - ' E
(D Examimations of apparatus as provided by Regulation 115.
@ Routine examinations as required by clause (a) of sub-regulation -
(5) of regulation 115. . ' _
(i)  Special examination* as required by clause (b) of sub-regulation
- (8)of regulation 115. . '
(3)  Remarks:- '
Signed
Examined by 7
‘Electrical SuperVisor: ,
.. Engineer:
Manager.

regulation (115)] . :

*State which apparatus has been examined or tested and result. .

NOTE:’._-This log sheet should be: filled in as completely as possible. 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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