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

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

Chapter |

1. 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 publication in the Official
Gazette

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

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

(b) "accessible™ means within physical reach without the use of any appliance or
special effort;

(c) "Ampere" means a unit of electric current and is a constant current which,
flowing in two parallel straight conductors of infinite length of negligible cross
section and placed at a distance of one meter apart in a vacuum will produce a
force of 2x107 Newton per meter length between the conductors;

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

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

(f) "Cable" means a length of insulated single conductor (solid or stranded) or of
two or more such conductors 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 system or a branch of a system;

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

(i) "Concentric cable" means a composite cable comprising an inner conductor
which is insulated and one or more outer conductors which are insulated from
one another and are disposed over the insulation of and more or less around,
the inner conductor;

(J) "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 metallic tubing or mechanically strong and
tire resisting non-metallic tubing into which a cable or cables may be drawn
for the purpose of affording it or them mechanical protection

() "connected load" means the sum of the ratings of the electricity consuming
apparatus connected to a consumer’s installation;
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(m) "covered, with insulating material” means adequately covered with insulating
material of such quality and thickness as to prevent danger

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

(o) "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 tire or explosion,
attendant upon the generation, “transmission, transformation, 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 carrying parts when these
parts are not live

(g) "designated person™ means a person designated under regulation 3;

(r) “earthed" or "connected with earth” means connected with the general mass of
earth in such manner as to ensure at all times an immediate discharge of
electricity without danger;

(s) "earthing system" means an electrical system in which all the conductors and
appliances are earthed,

(t) "enclosed sub station™ means any premises or enclosure or part thereof being
large enough to admit the 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 premises or enclosure or part there being
large enough to admit the entrance of a person after the apparatus therein is in
position, containing apparatus -for switching, controlling or otherwise
regulating electricity at or exceeding 650V 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 vapor 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 vapor in which it is designed to be used, through any joints
or other structural openings in the enclosure

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

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

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

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

(zb) “installation™ means any composite electrical unit used for the purpose of
generating, transforming, transmitting, converting, distributing or utilizing
electricity;

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

(zd) “increased safety type ‘e’ " means a-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 nominal service;

(ze) “lightning arrestor” means a device which has the property of diverting to
earth any electrical surge of excessively high amplitude applied to its
terminals and is capable of interrupting flow current if present and restoring
itself thereafter to its original operating conditions

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

(zg) "live" means electrically charged;

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

(zi) "meter" means a device suitable for measuring, indicating and recording
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 (VT) or Capacitor Voltage
Transformer (CVT) with necessary wiring and accessories

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

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

(z) *“occupier” means the owner or person in occupation of the premises 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 pf adequate
provisions for preventing the ignition of" inflammable gas external to the
apparatus would ignite such inflammable gas

(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 juridical person which
owns or operates or maintains Electric Plants and Lines;
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(zg) "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;

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

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

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

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

(zx) “street box" means a totally enclosed structure, either above or below ground
containing apparatus for transforming, switching, controlling or otherwise
regulating electricity;

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

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

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

(zzb) "switchgear" shall denote switches, circuit breakers, cut-outs and other
apparatus used for the operation, regulation and control of circuits;

(zzc) "system™ means an electrical system in which all the conductors and apparatus
are electrically connected to a common source of electric supply;

(zzd) "transportable apparatus" means apparatus which is operated in a fixed
position but which is so designed as to be capable of being moved readily
from one place to another;

(zze) "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;

(zzf) "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;

(zzg) "watt" is a unit of active power and "MW" means megawatt and is equal to
106 watts;

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

Act shall have the meanings respectively assigned to them in the Act.
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Chapter 11

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

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

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

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

(i) he possesses a certificate of competency or electrical work permit, issued by
the Appropriate Government
(if) his name is entered in the register referred to in sub regulation (2)

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

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

(2) If on inspection, the 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.

5. Electrical Safety Officer:-

(1) All suppliers of electricity including generating companies, transmission
companies and distribution companies shall designate an Electrical Safety Officer
for ensuring observance of safety measures specified under these regulations in
their organisation for construction, operation and maintenance of power stations,
sub-stations, transmission and distribution lines.

(2) The Electrical Safety Officer shall be an Electrical Engineering degree holder with
at least ten years of experience in operation and maintenance of electricity plants
or an Electrical Engineering Diploma holder with at least fifteen years of
experience in operation and maintenance of electric plant.
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(3) The Electrical Safety Officer designated under sub-regulation (1) shall ensure
periodic inspection of such installations, get them tested and keep a record thereof
and such records shall be made available to the Electrical Inspector if and when
required.

(4) For every factory registered under Factory Act, 1948, where more than 250kW of
electrical load is connected, the management of the factory shall designate a person
having qualification specified in sub-regulation (2), for ensuring the observance of
the safety provisions laid under the Act and the regulations made there under, 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.

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

(1) Engineers and supervisors appointed to operate or under take maintenance of any
part or whole of a thermal power generating station and a hydro power plant
together with the associated sub-station shall hold 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 State Government.

(3) Engineers, supervisors and Technicians engaged for operation and maintenance of
electric plants should have successfully undergone the type of training as specified
in Schedule-1 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.

(4) The owner of every thermal power generating station and hydro power plant
together with their associated substation shall arrange for training of personnel
engaged in the operation and maintenance of his generating station along with
associated sub-station in his own institute or any other institute recognized by the
Central Government or the State Government provided that separate training shall
be given to the persons engaged in operation and maintenance of thermal power
stations and hydro power stations including associated sub-stations.

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

(1) Engineers or supervisors engaged in operation and maintenance of transmission
and distribution systems shall hold diploma in electrical, mechanical, electronics
and instrumentation engineering from a recognized institute or university.
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(2) The Technicians to assist engineers or supervisors shall possess a certificate in
appropriate trade, preferably with a two years course from a Industrial Training
institute recognized by the Central Government or State Government.

(3) Engineers, supervisors and Technicians engaged for operation and maintenance of
transmission and distribution systems electric plants should have successfully
undergone the type of training as specified in Schedule-11

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

(4) Owner of every transmission or distribution system shall arrange for training of
their personal 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.

8. Keeping of records and inspection there of: -

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

9. Deposit of maps: -
When a license 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.

10. Deposit of printed copies: -

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

(2) Every such licensee shall, within the aforesaid period of thirty days, supply free of
charge one copy of the license along with the relevant maps to every local
authority within the area of supply and shall also make necessary arrangement for
the sale of printed 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.
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11. Plan for area of supply to be made and kept open for inspection:-

(1) The licensee shall, after commencing to supply electricity, forthwith cause a plan,
to be made in electronic form, of the area of supply, and shall cause to be marked
thereon the alignment and in the case of " underground works, the approximate
depth below the surface of all the existing electric supply lines, street distributing
boxes and other works, and shall once in every year cause that plan to be duly
corrected so as to show the electric supply lines, street distributing boxes and other
works for the time being in position and shall also, if so required by an Electrical
Inspector, cause to be made sections showing 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 require.

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

(3) Every plan and section so made or corrected, or a copy thereof marked with the
date when it was made or corrected, shall be kept by the licensee at his principal
office or place of business within the area of supply, and shall at all reasonable
times be open to the inspection of all applicants, and copies thereof shall be
supplied.

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

(4) Global Positioning System (GPS) mapping or mapping through 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
sections shall be compatible to the Global Positioning System mapping or mapping
through any other latest technology.

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

(6) The copies of plans and sections under this regulation shall be supplied by the
licensee to every applicant on the payment of such fee as the Appropriate
Commission may, by regulation, specify.
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Chapter 111
General safety requirements

12. General safety requirements, pertaining to construction, installation, protection,
operation and maintenance of electric supply lines apparatus: -

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

property.

(2) Save as otherwise 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 inconsistency, the
provisions of these regulations shall prevail.

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

(4) All electrical equipment shall be installed above the Mean Sea level (MSL) as
declared by local Municipal Authorities and where such equipment is to be
installed in the basement, consumer shall ensure that the design of the basement
should be such that there is no seepage or leakage or logging of water in the
basement.

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

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

(2) Service lines placed by the supplier 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 electrical,
mechanical, chemical or other injury to the insulation.

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

(4) The consumer shall also ensure that the installation under his control is, maintained
in a safe condition.
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14. Switchgear on consumer’s premises: -

(1) The supplier shall provide a suitable switchgear in each conductor of every service
line other than an earthed or earthed neutral conductor or the earthed external
conductor of a concentric cable within a consumer’s premises, in an accessible
position and such switchgear shall be contained 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 provided with an independent
switchgear at the point of rigid junction to the common service.

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

15. Identification of earthed and earthed neutral conductors and position of switches
and switchgear therein: -
Where the conductors include an 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: -

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

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

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

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

(if) 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
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Provided that the above requirement 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 maintain on the consumer’s premises for the
consumer’s use, a suitable earthed terminal in an accessible position at or near the
point of commencement of supply.

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

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

consumer’s earthing arrangement is 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 consumer the cost of installation on the basis
of schedule of charges published by him in advance and where such schedule of
charges is not published, the procedure laid down, in regulation 63 shall apply.
Explanation: - For the purposes of sub-regulation (1), the expression "point of
commencement of supply of electricity” shall mean the point at the incoming
terminal of the switchgear installed by the consumer.

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

(@) ensure that they are inaccessible;

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

(c) take such other safety measures as are specified in the relevant Indian
Standards.
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18. Danger Notices: -
The owner of every installation of voltage exceeding 250V shall affix permanently in
a conspicuous position a danger notice in Hindi or English and the local language of
the District, with a sign of skull and bones of a design as per IS -2551 on-

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

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

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

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

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

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

19. Handling of electric supply lines and apparatus: -

(1) Before any conductor or apparatus is 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 danger there from,
and to prevent any conductor or apparatus from being accidentally or inadvertently
electrically charged when persons are working thereon.

(2) Every person who is working on an electric supply line or apparatus or both shall
be provided with tools and devices such as gloves, rubber shoes, safety belts,
ladders, earthing devices, helmets, line testers, hand lines and the like for
protecting him from 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 precautions given in Schedule-I11.
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(4) Every telecommunication line on supports carrying a line of voltage exceeding
650V but not exceeding 33KV shall, for the purpose of working thereon, be
deemed to be a line of voltage exceeding 650V.

(5) All non-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 shall be provided in front of the panels for the safety of
operating personnel.

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

Supply to vehicles and cranes: -

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

Cables for portable or transportable apparatus: -

(1) Flexible cables shall not be used for portable or transportable motors, generators,
transformers, rectifiers, electric drills, electric sprayers, welding sets or any other
portable or transportable apparatus unless they are heavily insulated and
adequately protected from mechanical injury.

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

(3) The cables shall be three core type and four core type for portable and
transportable apparatus working on single phase and three phase supply
respectively and the wire meant to be used for ground connection shall be easily
identifiable.

Cables protected by bituminous materials: -

(1) Where the supplier or the owner has brought into use an electric 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,-

(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 street box so as to prevent any flow of gas to or from the street
box, and;
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(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
recorded 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
protected in situ by any composition or material known to be liable to produce
noxious or explosive gases on excessive heating.

23. Street boxes: -

(1) Street boxes shall not contain gas pipes, and precautions shall be taken to prevent,
as far as reasonably possible, any influx of water or gas.

(2) Where electric supply lines forming part of different systems pass through the
same street box, they shall be readily distinguishable from one another and all
electric supply lines of voltage exceeding 650V 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.

(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
neighborhood 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-

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

(ii) for the prevention of danger from sparking.

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

24. Distinction of different circuits: -

The owner of every generating station, sub-station, junction-box or pillar in which

there are any circuits or apparatus, whether intended for operation at different voltages

or at the same voltage, shall ensure by means of indication of a permanent nature that
the respective circuits are readily distinguishable from one another.

Click Here To Go Back To Index

18




19

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

The owner of every installation including sub-station, double pole structure, four
pole structure or any other structure having more than one feed, shall ensure by
means of indication of permanent nature, that the installation is readily
distinguishable from other installations.

26. Accidental charging: -

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

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

27. Provisions applicable to protective equipment.-

(1) Fire buckets filled with clean dry sand and ready for immediate use for
extinguishing fires in addition to fire extinguishers suitable for dealing with fires,
shall be conspicuously marked and kept in all generating stations, enclosed sub-
stations and switching-stations in convenient location

(2) The fire extinguishers shall be tested for satisfactory operation as per relevant
Indian Standard at least once a year and record of such tests shall be maintained.

(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 shall, except, in the case of
unattended sub-stations and switching stations, be kept in charge of responsible
persons' who are trained in first-aid treatment and one of such persons shall be
available during working hours.

(4) Two or more gas masks shall be provided conspicuously and installed and
maintained at accessible places in every generating station with capacity of 5 MW
and above and enclosed sub-station, with transformation capacity of 5 MVA and
above for use in the event of fire or smoke;

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

Provided further that adequate number of gas masks shall be provided by the

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

(1) Instructions, in English or Hindi and 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 conspicuous place
in every generating station, enclosed sub-station, enclosed switching station, mines
and in every factory as defined in clause (m) of section 2 of the Factory Act, 1948
(63 of 1948) in which electricity is used and in such other premises where
electricity is used as the. Electrical Inspector may, by notice in writing served on
the owner, direct.

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

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

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

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

Provided 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 Government and in other cases the State Government, may, by notification
in the Official Gazette, exempt on such conditions as it may impose, any such
work described therein either generally or in the case of any specified class of
consumers, suppliers, owners or occupiers.

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

30. Periodical inspection and testing of Installations: -

(1) Where an installation is already connected to the supply system of the supplier or
trader, every such installation shall be periodically inspected and tested at intervals
not exceeding five years either by the Electrical Inspector 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
installation in mines, oilfields and railways, by the Central Government.
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(2) The periodical inspection and testing of installations of voltage above 650 V
belonging to the supplier, shall also be carried out at intervals not exceeding five
years by the Electrical Inspector,

(3) Where the supplier is directed by the Central or the State Government, 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, 1l and Il as specified in
Schedule-1V and shall submit a copy of such report to the Electrical Inspector,

(4) The Electrical Inspector may, on receipt 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 rectified as per report,

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

Provided that the installation shall not be disconnected in case an appeal is
made under sub-rule (1) of rule (8) of "Qualifications, Powers and Functions of
Chief Electrical Inspector and Electrical Inspectors issued by Central Government
vide GSR 481 (E).dated 17.08.2006 and the appellate authority has stayed the
orders of disconnection.

Testing of consumer’s installation: -

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

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

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

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 176 and
sub-section () of section 162 of the Act.
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Chapter IV
General conditions relating to supply and use of electricity

33. Precautions against leakage before connection: -

1) The supplier shall not connect with his works the installation or apparatus on the
premises of any applicant for supply unless he is reasonably satisfied that the
connection will not at the time of making the connection cause a leakage from that
installation or apparatus of a magnitude detrimental to safety which shall be
checked by measuring the installation resistance as under,-

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

(if) on application of 500 V DC between each live conductor and earth 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,;

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

(2) If the supplier declines to make a connection under the provisions of sub-
regulation (1) he shall convey to the applicant, the reasons in writing for so
declining.

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 he desires to inspect and test the
consumer's installation.

(2) If on such notice being given the consumer 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
supply of electricity to the installation but only after giving to the consumer forty
eight hours notice in writing of disconnection of supply and shall not recommence
the supply until he or the Electrical Inspector is satisfied that the cause of the
leakage has been removed.

35. Supply and use of electricity:-

(1) The electricity shall not be supplied, transformed, converted, inverted or used or
continued to be supplied, transformed, converted, inverted or used unless the
conditions contained in sub-regulations (2) to (8) are complied with.
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(2) The following controls of requisite capacity to carry and break the current shall be
placed as near as possible after the point of commencement of supply so as to be
readily accessible and capable of being easily operated to completely isolate the
supply to the installation, such equipment being in addition to any equipment
installed for controlling individual circuits or apparatus, namely: -

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

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

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

(iv) a circuit breaker by a consumer of voltage exceeding 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 breaker
near the point of commencement of supply shall be considered sufficient.

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

on primary side for transformers a linked switch with fuse or circuit breaker of
adequate capacity:

Provided that the linked switch on the primary side of the
transformer may be of such capacity as to carry the: full load current and to
break only the magnetising current of the transformer:

Provided further that for all transformers:

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

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

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

(i) in respect of all transformers installed in or after the year 2000, on the
secondary side of all transformers a circuit breaker of adequate rating shall be

installed:
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Provided that for suppliers transformers of capacity below 1000 KVA,
a linked switch with fuse or circuit breaker of adequate rating shall be
installed on secondary side.

(4) Except in the case 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 capacity 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
without danger.

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

(6) All insulating materials shall be chosen with special regard to the circumstances of
their proposed use and their mechanical strength shall be sufficient for their
purpose and so far as is practicable of such a character or so protected as to
maintain adequately their insulating property under all working conditions in
respect of temperature and moisture; and

(7) Adequate precautions shall be taken to ensure that no live parts are so exposed as
to cause danger.

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

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

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

(2) Before making an application for commencement of supply or recommencement of
supply after an installation has been disconnected for a period of six months or
more, the owner or occupier of a multi-storied building shall give not less than
thirty days notice in writing to the Electrical Inspector specify therein the
particulars of installation and the supply of electricity shall not be commenced or
recommenced within-this period, without the approval in writing of the Electrical

Inspector.
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(3) The supplier or owner of the installation shall provide at the point of
commencement of supply; a suitable isolating device with cut-out or breaker to
operate on all phases except neutral in the 3-phase, 4-wire circuit and fixed in a
conspicuous position at not more than 1.70 meters above the ground so as to
completely isolate the supply to the building in case of emergency.

(4) The owner or occupier of a multi-storied building shall ensure 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 other service pipes and cables shall be taken along the ducts provided for
laying power cables and all ducts provided for power cables and other services
shall be provided with fire barrier at each floor crossing.

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

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

(i) all conductors, other than those of overhead lines, shall be completely
enclosed in mechanically strong metal casing or metallic covering which is
electrically and mechanically 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:

Provided that non-metallic conduits conforming to the relevant Indian
Standard Specifications may be used for installations of voltage not exceeding
650 V

(ii) all metal works, enclosing, supporting or associated with the installation, other
than that designed to serve as a conductor shall be connected with an earthing
system as per standards laid down in the Indian Standards in this regard and
the provisions of regulation 41.

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

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

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

(c) if the space behind the switchboard exceeds seventy five centimeters in
width, there shall be a passage way from either end of the switchboard,
clear to a height of 1.8 meters.
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(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, totally enclosed or any other suitable type of electrical
fittings depending upon the hazardous zones as per the relevant Indian
Standard
Specifications.

(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 regulations.

(vi) Where a supplier proposes to supply or use electricity at or to recommence
supply of voltage exceeding 250 V but not exceeding 650 V after it has been
discontinued for a period of six months, he shall, before connecting or
reconnecting the supply, give notice in writing of such intention to the
Electrical Inspector.

(vii) If at any time after connecting the supply, the 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 to rectify such defects in a
reasonable time and if the consumer fails to rectify such defects pointed out,
he may discontinue the supply after giving the consumer a reasonable
opportunity 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 rectified by the consumer to the satisfaction of the supplier.

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

(1) If any applicant for a supply or a consumer is dissatisfied with the action of the

supplier in declining to commence, to continue or to recommence the supply of
electricity to his premises on the grounds that the installation is defective or is
likely to be dangerous, he may appeal to the Electrical Inspector to test the
installation and the supplier shall not, if the Electrical Inspector intimates that the
installation is free from the defect or danger complained of, refuse supply to the
consumer on the grounds aforesaid, and shall, within twenty four hours after the
receipt of such, intimation from the Electrical Inspector, commence, continue or
recommence the supply of electricity.

(2) Any test for which application has been made under sub regulation (1) shall be

carried out within seven days after the receipt of such application.
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39. Precautions against failure of supply and notice of failures: -

(1) The layout of the electric supply 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 portion of the
system affected by any failure of supply.

(2) The supplier shall take all reasonable precautions to avoid any accidental
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 maintenance of any works.

(3) The supplier shall 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 notified
to him, and such notice shall be sent by the earliest mode of communication after
the failure occurs or after the failure becomes known to the supplier and shall be in
the Form given in Schedule-V1.

(4) For the purpose of testing or for any other purpose connected with the efficient
working of the suppliers installations, the supply of electricity may be discontinued
by the supplier for such period as may be necessary, subject to not less than twenty
four hours notice being given by the supplier to all consumers likely to be affected
by such discontinuance:

Provided that no such notice shall be given in cases of emergency
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Chapter V

Safety provisions for electrical installations and apparatus of voltage not exceeding
650 volts

40. Test for resistance of insulation: -

(1) Where any electric supply line 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 or the
owner has applied the test prescribed under regulation 33.

(2) The provision under sub-regulation (1) shall not apply to overhead lines except
overhead insulated cables, unless the Electrical Inspector otherwise directs in any
particular case.

41. Connection with earth: -

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

(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 earth electrodes or such large
number as may be necessary to bring the earth resistance to a satisfactory
value both at the generating station and at the sub-station.

(ii) the earth electrodes so provided, shall be inter-connected to reduce earth
resistance.

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

(iv) in the case of a system 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 connection with earth may include a link by means of which the
connection may be temporarily interrupted for the purpose of testing or for
locating fault.

(vi) in a direct current three wire system, the middle conductor shall be earthed at
the generating station only and the current from the middle conductor to earth
shall be continuously recorded by means of a recording ammeter, and if at any
time the current exceeds one-thousandth part of the maximum supply current,
immediate steps shall be taken to improve the insulation of the system.

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

(ix) in the case of an alternating current system, there shall not be inserted in the,
connection with earth any impedance, other than that required solely for the
operation of switchgear or instruments, cut-out or circuit breaker, and the
result of any test made to ascertain whether the current, if any, passing through
the connection with earth is normal, shall be duly recorded by the supplier.

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

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

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

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

(xiii) neutral point of every generator and transformer shall be earthed by
connecting it to the earthing system by not less than two separate and distinct
connections.

(xiv) all metal casing or metallic coverings containing or protecting any electric
supply line or apparatus shall be connected with earth and shall be so joined
and connected across all junction boxes and other openings as to make good
mechanical and electrical connection throughout their whole length:

Provided that conditions mentioned in this regulation 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 fittings,, other than portable hand lamps and portable and
transportable apparatus, unless provided with earth terminal and to class-11
apparatus and appliances:

Provided further that where the supply voltage is not exceeding 250
V and where the installations are either new or renovated, all plug sockets
shall be of the three pin type, and the third pin shall be permanently and
efficiently earthed.

(xv) All earthing systems shall, -
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(a) consist of equipotential bonding conductors capable of carrying the
prospective earth fault current and a group of pipes, rods and plate
electrodes for dissipating the current to the general mass of earth without
exceeding the allowable temperature limits as per relevant Indian
Standards in order to maintain all non-current carrying metal works
reasonably at earth potential and to avoid dangerous contact potentials
being developed on such metal works;

(b) limit earth resistance sufficiently low to permit adequate fault current for
the operation of protective devices in time and to reduce neutral shifting;

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

(xvi) all earthing 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.

(xvii) a record of every earth test made and the result thereof shall be kept by the
supplier for a period of not less than two years after the day of testing and
shall be available to the Electrical Inspector when required.

Explanation: - The expression "Class-11 apparatus and appliance™ shall have
the same meaning as is assigned to it in the relevant Indian Standards.

42. Earth leakage protective device: -

The supply of electricity to every electrical installation other than voltage not
exceeding 250 V below 5 kW and those installations of voltage not exceeding 250 V
which do not attract provisions of section 54 of the Act, shall be controlled by an
earth leakage protective device so as to disconnect the supply instantly on the
occurrence of earth fault or leakage of current:

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 transformers and conforming to regulation 73.

Click Here To Go Back To Index

30




31

Chapter VI

Safety provisions for electrical installations and apparatus of voltage exceeding 650
volts

43. Approval by Electrical Inspector: -

(1) Voltage 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 notification to be issued by
the Appropriate Government, under clause (x) of sub-section (2) of section 176,
and sub-section (1) of section 162 of the Act.

(2) Before making an application to the Electrical Inspector for permission to
commence or recommence supply after an installation has been disconnected for
six months and above at voltage exceeding 650 V to any person, the supplier shall
ensure that electric supply lines or apparatus of voltage exceeding 650 V belonging
to him are placed in position, properly joined and duly completed and examined
and the supply of electricity shall not be commenced by the supplier for
installations of voltage needing inspection under these regulations unless the
provisions of regulations 12 to 29, 33 to 35, 44 to 51 and 55 to 77 have been
complied with and the approval in writing of the Electrical Inspector has been
obtained by him:

Provided that the supplier may energise the aforesaid electric supply lines
or apparatus for the purpose of tests specified in regulation 46

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

Provided that an Electrical 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 particular apparatus in place of the tests required by this
regulation

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

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

(1) The Electrical Inspector shall not authorise the supplier to commence supply or
where the supply has been discontinued for a period of six months and above, to
recommence the supply at voltage exceeding 650 V to any consumer unless-

(i) all conductors and apparatus situated on the premises of the consumer are so
placed as to be inaccessible except to a designated person and all operations in
connection with the said conductors and apparatus are carried out by a
designated person;
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(ii) the consumer has provided and agrees to maintain a separate building or a
locked weather proof and fire proof enclosure of agreed design and location, to
which the supplier at all times shall have access for the purpose of housing his
apparatus and metering equipment, or where the provision for a separate
building or enclosure is impracticable the consumer has segregated the
aforesaid apparatus of the supplier from any other part of his
own apparatus:

Provided that such segregation shall be by the provision of fire proof walls,
if the Electrical Inspector considers it to be necessary:

Provided further that in the case of an outdoor installation the consumer
shall suitably segregate the aforesaid apparatus belonging to the supplier
from his own;

(iii) all pole type sub-stations are constructed and maintained in accordance with
regulation 50.

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

(i) he shall maintain safety clearances for electrical apparatus as per Bureau of
Indian Standard specification so that sufficient 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;

(ii) he shall not allow any encroachment below such installation:

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

(iii) the minimum safety working clearances specified in Schedule-V11 shall be
maintained for the bare conductors or live parts of any apparatus in outdoor
sub-stations excluding overhead lines of installations of voltage exceeding 650
V;

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

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

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

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

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

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

(b) provisions shall be made for suitable oil soak pit 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 resulting from the ignition of the oil from any cause and
adequate provision shall be made for extinguishing any fire which may
occur,;

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

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

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

(viit) without prejudice to the above measures, he shall take adequate fire
protection arrangement for quenching the fire in the apparatus;

(ix) he shall ensure that the transformers of 10 MVA and above rating or in case
of oil filled transformers with oil-capacity of more than 2000 litters are
provided with fire fighting system as per IS - 3034: 1993 or with Nitrogen
Injection Fire Protection system;

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

(@) the room shall necessarily 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 shall be affixed on outer side of the door;
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(c) acurb (sill) of a suitable height shall be provided 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 lined with fire bricks;

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

(f) Fire Retardant Low Smoke (FRLS) cable of two hours rating shall be used.

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

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

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

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

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

(4) The equipment used for protection and switching shall be adequately co-ordinated
with the protected apparatus to ensure safe operation and to maintain the stability
of the inter-connected units of the power system.

(5) The minimum clearances specified in Schedule-VI11I shall be maintained for bare
conductors or live parts of any apparatus in outdoor sub-stations, excluding
overhead lines of High Voltage Direct Current installations.

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

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

(i) isolators and the controlling circuit breakers shall be interlocked so that the
isolators cannot be operated unless the corresponding breaker is in open

position;
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(i1) isolators and the corresponding earthing switches shall be inter- locked so that
no earthing switch can be closed unless and until the corresponding isolator is
in open position;

(iii) where two or more supplies are not intended to be operated in parallel, the
respective circuit breakers or linked switches controlling the supplies shall be
inter-locked to prevent possibility of any inadvertent paralleling or feedback;

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

(v) all gates or doors which give access to live parts of an installation shall be
inter-locked in such a way that these cannot be opened unless the live parts are
made dead and proper discharging and earthing of these parts should be
ensured before any person comes in close proximity of such parts;

(vi) where two or more generators operate-t in parallel and neutral switching is
adopted, inter-lock shall be provided to ensure that generator breaker cannot
be closed unless one of the neutrals is connected to the earthing system.

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

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

(i) earth fault or earth leakage protection to disconnect the supply automatically if
the earth fault current exceeds the limit of current for keeping the contact
potential within the reasonable values;

(iii) gas pressure type and winding and oil temperature protection to give alarm and
tripping shall be provided on all transformers of ratings 1000 kVA and above;

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

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

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

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

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

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

46. Testing, Operation and Maintenance: -

(1) Before approval is accorded by the Electrical Inspector under regulation 43 the
manufacturer's test certificates shall, if required, be produced for all the routine
tests as required under the relevant Indian Standards.

(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 or supply line
are subjected to the relevant tests as per code of practice of Bureau of Indian
Standards.

(4) Notwithstanding the provisions of this regulation, the Electrical Inspector may
require certain tests to be carried out before or after charging the installations.

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

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

(7) It shall be the responsibility of the owner of all installations 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.
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(8) Failures of transformers and reactors of 20 MVVA or MVAR and higher capacity
shall be reported by the consumer and the suppliers of electricity, within forty eight
hours of the occurrence of the failure, to the Central Electricity Authority and the
reasons for failure and measures to be taken to avoid recurrence of failure shall be
sent to the Central Electricity Authority within one month of the occurrence in the
format given in Schedule-IX.

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

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

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

Explanation- For the purpose of this regulation;

(@) in the case of thermoplastic insulated and sheathed cables with metallic armour
the metallic wire or tape armour, shall be considered as metal sheathing,

(b) where an electric supply line as aforesaid has concentric cables and the
external conductor is insulated from an outer metal sheathing and connected
with earth, the external conductor may be regarded as the metal sheathing for
the purposes of this regulation provided that the foregoing provisions as to
conductivity are complied with.

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

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

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

(i) limit the ground potential rise to tolerable values so as to prevent danger due to
transfer  of potential through ground, earth wires, cable sheath, fences, pipe
lines, etc.;

(iii) maintain the resistance of the earth connection to such a value as to make
operationlof the protective device effective;
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(2) In the case of star connected system with earthed neutrals or delta connected
system with earthed artificial neutral point,-

(i) the neutral point of every generator and transformer shall be earthed by
connecting it to the earthing system not by less than two separate and distinct
connections:

Provided, that the neutral point of a generator may be connected to
the, earthing system through an impedance to limit the fault current to
the earth:

Provided further that in the case of multi-machine systems neutral
switching may be resorted to, for limiting the injurious effect of
harmonic current circulation in the system;

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

(iii) in case of the delta connected system the neutral point shall be obtained by the
insertion of a grounding transformer and current limiting resistance or
impedance wherever considered necessary at the commencement of such a
system.

(3) 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, if system design so warrants integrated into common earthing grid provided the
resistance to earth of combined mat does not cause the step and touch potential to
exceed its permissible values.

(4) Single phase systems of voltage exceeding 650 V shall be effectively earthed.

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

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

(7) Where the earthing lead and earth connection are used only in connection with
earthing guards erected under overhead lines of voltage exceeding 650 V where
they cross a telecommunication line or a railway line, and where such lines are
equipped with earth leakage, the earth resistance shall not exceed twenty five ohms
and the project authorities shall obtain No Objection Certificate (NOC) from
Railway Authorities and Power and Telecommunication Co-ordination Committee
before energisation of the facilities.
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(8) Every earthing system belonging to either the supplier or the consumer shall be
tested for its resistance to earth on a dry day during dry season not less than once a
year and records of such tests shall be maintained and produced, if so required,
before the Electrical Inspector.

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

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

(i) substations and switching stations shall preferably be erected above ground,
but where necessarily constructed; underground due provisions for ventilation
and drainage shall be made and any space housing switchgear shall not be
used for storage of any materials especially inflammable and combustible
materials or refuse;

(i1) outdoor sub-stations except pole type sub-stations and outdoor switching
stations shall, unless the apparatus is completely enclosed in a metal covering
connected with earth, the said apparatus also being connected with the system
by armoured cables, be efficiently protected by fencing not less than 1.8
metres in height or other means so as to prevent access to the electric supply
lines arid apparatus therein by an undesignated person and the fencing of such
area shall be earthed efficiently;

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

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

50. Pole type sub-stations: -

Where platform type construction is used for a 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 said platform and if the hand rail is of metal it shall be
connected with earth;

Provided that in the case of pole type sub-station on wooden supports and
wooden platform the metal hand-rail shall not be connected with earth,

51. Condensers: -

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

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

(i)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

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,;

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,;

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 to limit, as far as possible, the
spreading of fire;

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

where the conductors of the primary circuit are not in metallic connection
with the supply conductors, one phase of such primary circuit shall be
permanently earthed at the motor generator or converter, 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;

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

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;

an interior installation shall be provided with suitable adjacent means for
disconnecting all phases of the supply except the "neutral” in a 3-phase, 4-
wire circuit;

for installations on the exterior of a building a. suitable emergency fire-proof
linked switch to operate on all phases except the neutral in a 3-phase, 4-wire

circuit shall be provided and fixed in a conspicuous position at not more than
1.70 meters above the ground,;
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(x)  aspecial "caution” notice shall be affixed in a conspicuous place on 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;

(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 does not
exceed 250 V;

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

(xiii) before using the static condensers or any interrupting device on the voltage
exceeding 650 V, 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

53. 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 with the
following conditions, namely:-

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

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

(iv) the supplier or owner shall serve a notice in writing on the telegraph-authority
at least seven days prior to the date on which such supply of electricity is to be
afforded specifying the location of every point, including the earth connection
of the electrode boiler, at which the system is connected with earth.
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The owner or user of any electrode boiler of voltage exceeding 650 V shall not
bring the same into use without giving the Electrical Inspector not less than
fourteen days notice in writing of his intention so to do.

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

1)

()

Any person, who proposes to use or who is using electricity for the purpose of
operating an X-ray or similar high-frequency installation, other than portable units
or shock-proof self contained and stationary units shall comply the following
conditions, namely:-

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

(i1) where generators operating at 300 kV peak or more are used, such generators
shall be installed in rooms separate from those containing the other equipment
and any step-up transformer employed shall be so installed and protected as to
prevent danger;

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

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

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

Provided that earth leakage circuit breaker of sufficient rating shall be
provided on the side wherein voltage does not exceed 250 V to detect the
leakage in such X-ray installations.

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

(i) in the case of non-shock proof equipment, overhead conductors of voltage
exceeding 650 V but not exceeding 33 kV, unless suitably guarded against
personal contact, shall be adequately spaced and high voltage leads on tilting
tables and fluoroscopes shall be adequately insulated or so ; surrounded by
barriers as to prevent inadvertent contact;
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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:-

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

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

(iii) if more than one piece of apparatus be operated from the same source of
voltage exceeding 650 V, each shall be provided with a switch of voltage
exceeding 650 V to give independent control;

(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 insulation;

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

(vi) except in 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.

3)

(i) all non-current carrying metal parts of tube stands, fluoroscopes 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;

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

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

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

Click Here To Go Back To Index

43




44

Chapter VII
Safety requirements for overhead lines, underground cables and generating stations

55. Material and strength:-

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

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

56. Joints.-

(1) No conductor of an overhead line shall have more than one joint in a span and
joints between conductors of overhead lines shall be mechanically and 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.

57. Maximum stresses and factors of safety.-

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

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

(1) for metal supports 1.5

(i) for mechanically processed concrete 2.0
supports

(iii) | for hand-moulded concrete supports 2.5

(iv) | for wood supports 3.0

(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 point 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 shall

not be less than one-fourth of the strength required in the direction transverse to the
line.

Click Here To Go Back To Index

44




45

(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:-

(i) Initial unloaded tension ... 35 per cent
(i) 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 calculating the factors of safety in sub-regulation (2), the
following conditions shall be observed, namely:-

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

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

(iii) the maximum and minimum temperatures 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.

58. Clearance above ground of the lowest conductor of overhead 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 - 5.8 meters
Volts

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

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

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

not exceeding 33 kV

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

() for lines of voltage up to and including

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

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

Volts - 5.2 metres

but not exceeding 33 kV

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

Provided that the minimum clearance along or across any street shall not be less
than 6.1 metres.

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

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

2 200 kV 7.3

3 300 kV 8.5

4 400 kV 9.4

5 500 kV 10.6

6 600 kV 11.8

7 800 kV 13.9

(6) Ground clearances shall be as specified in schedule-X.

59. Clearance between conductors and trolley wires.-

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

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

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

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

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

(2) In any case of a crossing specified in sub-regulation (1), whoever lays his line later
in time, shall provide the clearance between his own line and the line which will be
crossed in accordance with the provisions of the said sub-regulation:

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

able to provide adequate clearance, he shall bear the cost for modification
of the upper line so as to comply with this sub-regulation.

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

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

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

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

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

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

(if)  for pitched roof-

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

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

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

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

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

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

(i)  for lines of voltages exceeding 650

Volts up to and including 33,000 - 3.7 metres
Volts
(if) for lines of voltages exceeding 33 kV - 3.7 metres plus 0.30 metre

for every additional 33,000
Volts or part thereof.

(3) The horizontal clearance between the nearest conductor and any part of such
building shall, on the basis of maximum deflection due to wind pressure, be not
less than-

(i)  for lines of voltages exceeding 650 V

up to and including 11,000 Volts - 1.2 metres
(if)  for lines of voltages exceeding 11,000
V  and up to and including 33,000 - 2.0 metres

Vv
(iii) for lines of voltages exceeding 33 kV

2.0 metres plus 0. 3metre
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:

SI.LNo |DC Voltage (kV) |[Vertical Clearance |Horizontal
(mtrs.) Clearance (mitrs.)
1. 100 kV 4.6 2.9
2. 200 kV 5.8 4.1
3. 300 kV 7.0 5.3
4. 400 kV 7.9 6.2
o. 500 kV 9.1 7.4
6. 600 kV 10.3 8.6
7. 800 kV 12.4 10.7
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(5) Vertical and horizontal clearances shall be as specified in schedule-X.

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

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.

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

(1) If atany 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 type of work
whether permanent or temporary or to make in or upon any building, or structure
or flood bank or road, any, permanent or temporary addition or alteration, he and
the contractor whom he employs to carry out the erection, addition or alteration,
shall give intimation in writing of his intention to do so, to the supplier or owner
and to the Electrical Inspector and shall furnish therewith a scale drawing showing
the proposed building, structure, flood bank, road or any addition or alteration and
scaffolding thereof required during the construction.

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

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

(if) whether it is technically feasible;
(iii) 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 expenditure likely to be incurred to so alter the
overhead line and require him to deposit, within thirty days of the receipt of
the" notice, with the supplier or owner, the
amount of the estimated cost.

(3) thereof shall If such person disputes the cost of alteration of the overhead line

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

(i) the cost of material used on the alteration after crediting the depreciated"
cost of the material which shall be available from the existing line;

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

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

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

(6) No work upon such building, structure, flood bank, road and addition or alteration
thereto shall be commenced or continued until the Electrical Inspector has certified
that the provisions of regulation 58, 60 and 61 should not be contravened either
during or after the aforesaid construction:

Provided, that the Electrical Inspector may, if he is satisfied that the overhead
line has been so guarded as to secure the protection of persons or property from
injury, certify that the work may be executed prior to the alteration of the
overhead line or in the case of temporary addition or alteration, without
alteration of the overhead line.

(7) The supplier or 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.

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

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

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

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

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

(4) 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
regulations 57.

(5) 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-station or
electric supply lines or tower structures and in case of mining lease hold area,
without the written permission of the Inspector of Mines.

(6) No cutting of soil within ten meters from the tower structure of 132 kV and above
voltage level shall be permitted without the written permission of the owner of
tower structure.

(1) No person shall construct brick kiln or other polluting units near the installations or
transmission lines of 220 kV and above within a distance of 500 metres.

Routes proximity to aerodromes. —

Overhead lines shall not 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 conductors of voltage not
exceeding 650 V when erected in, over, along or across any street, the interval
shall not, without the consent in writing of the Electrical Inspector, exceed 65
metres.

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

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

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

(3) Where a telecommunication line is erected on supports carrying a power line of
voltage exceeding 650 V, arrangement shall be made to safeguard any person

against injury resulting from contact, leakage or induction between such power and
telecommunication lines.
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69. 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, namely:-

(i)

(i)

(iii)

(iv)

v)

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;

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

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;

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

(Minimum clearances in metres between lines crossing each other)

SI. [Nominal |11-66 kV |110-132 220 kV 400 kV 800 kV
No |System kv
Voltage
1. |Lowand |2.44 3.05 4.58 5.49 7.94
Medium
2. |11-66 KV [2.44 3.05 4.58 5.49 7.94
3. [110-132 |3.05 3.05 4.58 5.49 7.94
kV
4. 220 kV 4.58 4.58 4.58 5.49 7.94
5. 1400 kV 5.49 5.49 5.49 5.49 7.94
6: 1800 kV 7.94 7.94 7.94 7.94 7:94

Provided that no guarding are required when line of voltage exceeding 33
KV crosses over another line of 250 V and above voltage or a road or a
tram subject to the condition that adequate clearances are provided
between the lowest conductor of the line of voltage exceeding 33 kV and
the top most conductor of the overhead line crossing underneath the line
of voltage exceeding 33 kV and the clearances as stipulated in regulation
58 from the topmost surface of the road maintained;

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

S| No. |System 100 kV  |200kV |300kV |400kV |500kV [600 kV DC
Voltage DC DC DC DC DC
AC/DC
1. Low and 3.05 4.71 5.32 6.04 6.79 7.54
Medium AC
2. 11-66W AC 3.05 4.71 5.32 6.04 6.79 7.54
3. 110-132 kV 3.05 471 5.32 6.04 6.79 7.54
AC
4, 220 kV AC 4.58 4,71 5.32 6.04 6.79 7.54
5. 200 kV DC 4.71 4.71 5.32 6.04 6.79 7.54
6. 300 kV AC 5.32 5.32 5.32 6.04 6.79 7.54
7. 400 kv AC 5.49 5.49 5.49 6.04 6.79 7.54
8. 400 kv DC 6.04 6.04 6.04 6.04 6.79 7.54
9. 500 kV DC 6.79 6.79 6.79 6.79 6.79 7.54
10. 600 kV DC 7.54 7.54 7.54 7.54 7.54 7.54
11. 800kVDC 7.94 7.94 7.94 7.94 7.94 7.94

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

(vii) inall cases referred to in this regulation the expenses of providing the guarding
arrangements or protective devices shall be borne by the person whose line was last
erected;

(viii) where two lines cross, the crossing 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 maintenance.
70. Guarding. -
(1) Where guarding is required under these regulations the following shall be observed,
namely:-

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

(ii) every guard-wire shall have an actual breaking strength of not less than 635 kg and. if
made of iron or steel, shall be galvanised;

(iii) every guard-wire or cross-connected systems of guard-wires shall have sufficient

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

(i)

(i)

(iii)

(iv)

(v)

(vi)

where there is only one trolley-wire, two guard wires shall be erected
as in DIAGRAM-A,;

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

where there are two trolley wires and the distance between them
exceeds 40cms but does not exceed 1.2 metres, three guard-wires shall
be erected as in DIAGRAM-C,;

where there are two trolley-wires and the distance between them
exceeds 1.2 metres, each trolley-wire shall be separately guarded as in
DIAGRAM-D;

the rise of trolley boom shall be so limited that when the trolley leaves
the trolley-wire, it shall not foul the guard-wires; and

where a telegraph-line, is liable to fall or be blown down upon an arm,
stay-wire or span-wire and so slide-down upon a trolley-wire, guard
hooks shall be provided to prevent such sliding.

DIAGRAM-A
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Q
g
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DIAGRAM-B
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DIAGRAM-D
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71. Service lines from overhead lines. —

No service-line of tapping shall be taken off an overhead line except at a point of
support:

Provided that the number of tapping 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 pre-stressed 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 fastening
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 efficiently earthed.

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

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

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

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

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

Explanation,- For the purpose of this regulation, 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 easily
climbed upon.

74. Protection against lightning.-

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

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

75. Unused overhead lines. —
Where an overhead line ceases to be used as an electric supply line:

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

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

76. Laying of cables. -

(1) No underground power cable of voltage 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 exceeding 33 kV.
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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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Chapter VIII
Safety requirements for Electric Traction

78. Application of chapter.-

79.

80.

81.

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

Provided that nothing in this chapter shall apply to electricity used for the
public carriage of passengers, animals or goods on, or for- the lighting or
ventilation of the rolling stock of any railway or tramway subject to the
provisions of the Railways Act, 1989 (24 of 1989).

(2) In this chapter the conductor used for 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
responsible for the observance of regulations 79 to 92. Before an application is
made by the owner of an installation of voltage exceeding 650 V to the Electrical
Inspector for permission to commence or recommence supply after such
installation has been disconnected for six months

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

(5) The supply of electricity shall not be commenced by the supplier unless and until
the Electrical Inspector is satisfied that the provisions of regulations 44 to 50 and
regulation 79 to 92 have been complied with and the approval in writing of the
Electrical Inspector has been obtained by him.

Voltage of supply to vehicle. —

No person shall supply electricity to any trolley wire or other conductor at voltage
exceeding 650 V used in direct electrical and mechanical connection with any vehicle,
except with the written approval of the Central Government or the State Government,
as the case may be, and subject to such conditions as the State Government may think
reasonable to impose.

Insulation of lines. —

Every line shall be insulated throughout and a line may consist of either bare
conductors supported on structures through insulators or insulated cable.

Insulation of returns.-

(1) Where any rails on which cars run, or any conductors laid between or within 0.9
metre of such rails, form any part of a return, such part may be un-insulated and all
other returns or parts of a return, shall be insulated, unless they are of such
conductivity as to secure the conditions required by sub-regulations (2) and (3) of
regulation 82.
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(2) Where any part of a return is un-insulated, it shall be connected with the negative
or neutral of the system.

Proximity to metallic pipes.-

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

(2) Where the return is partly or entirely un-insulated, the owner shall, in the
construction and maintenance of his system, adopt such means for reducing the
difference produced by the current between the potential of the un-insulated. return
at any one point and the potential of the un-insulated return at any other point as to
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 expenses of, and incidental to, carrying out of the test shall
be borne by the owner of the pipe, structure or substance.

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

(5) The petroleum sidings installation earth shall be connected to the un-insulated
return to make it equi-potential and pipelines in the vicinity of the track should be
properly earthed.

Difference of potential on return.-

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

Leakage on conduit system.-
Where both the line and the return are placed within a conduit, the following

conditions shall be fulfilled in the construction and maintenance of the system,
namely:-
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(i) where the rails are used to form any part of the return, they shall be electrically
connected at distances not exceeding 30 metres apart with the conduit by
means of copper strips having a cross-sectional area of at least 0.40 sg. cm. or
by other means of equal conductivity and where the return is wholly insulated
and contained within the conduit, the latter shall be connected with earth at the
generating station or sub-station through an instrument suitable for the
indication of any contactor-partial contact of either the line or the return with
the conduit; and

(i) 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
0.6 ampere per km of single tramway track; transmission and use of electricity
shall be suspended unless the leakage is stopped within twenty four hours.

85. Leakage on system other than conduit system. —

Where both the line and the return are not placed within a conduit, the leakage current
shall be ascertained daily before or after the hours of running, when the line is fully
charged and if at any time it is found to exceed 0.3 ampere per km. of single tramway
track, the transmission and use of electricity shall be suspended unless the leakage is
stopped within twenty four hours.

86. Passengers not to have access to electric circuit.-

Precautions to the satisfaction of an Electrical Inspector shall be taken by the owner of
every vehicle to prevent, -

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

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

87. Isolation of sections. -

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

88. Minimum size and strength of trolley wire. —

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

89. Height of trolley wire and length of span. —

A trolley wire or a traction feeder on the same supports as a trolley wire shall, at no
place be, at a height from the surface of the street of less than 5.2 metres except,
where it passes under a bridge or other fixed structure, or through or along a tunnel or
mineshaft or the like in which case it shall be suspended to the satisfaction of an
Electrical Inspector.
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90. Earthing of guard wires.-
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 Central Government or of any officer
authorised by it in this behalf.

92. Records.-

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

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

(ii) occasional records showing -
(@) every test made under sub-regulation (2) and (3) of regulation 82
(b) every stoppage of leakage, together with the time occupied; and

(c) particulars of any abnormal occurrence affecting the electrical working of
the system.

(2) The records so kept under sub-regulation (1) shall be open to examination by
Electrical Inspector.
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Chapter IX
Safety requirements for mines and oil fields

93. Application of chapter-.-

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

94. Responsibility for observance. —

(1) It shall be the duty of every person in 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 regulations in this chapter and it shall be the duty of all
persons employed to conduct their work in accordance with these regulations.

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

Explanation - For the purposes of this regulation, the word "Engineer" shall

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

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

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

95. Notices. —

(1) On or before the first day of February in every year, in respect of every mine or
oil-field, returns giving the size and 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
regulation 94 in the form set out in Schedule-XI or Schedule-XII whichever is
applicable.

(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
installation in a mine or oil-field giving details of apparatus installed and its
location:

Provided that in case of any additions or alterations to an existing
installation of voltage not exceeding 650 V, immediate notice in writing
shall be sent to the inspector of mines before such additions or alterations
are brought into use.

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

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

(2) A similar plan on the scale not less than 25 cm. to a km. (1:4000) shall be kept by
the manager or owner of one or more wells in any oil-field,

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

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

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

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

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

(3) Fire extinguishing appliances of adequate capacity and of an approved 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 clearance above ground of the lowest conductor of
over head lines or over head cables where dumpers or trackless vehicles are being
operated shall not be less than twelve meters in height from the ground across the
road where dumpers or trackless vehicles cross.

98. Isolation and fixing of transformer and switchgear .-

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

(2) Unless the apparatus is so constructed, protected and worked as to obviate the risk
of fire, no inflammable material shall be used in the construction of any room,
compartment or box containing apparatus, or in the construction of any of the
fittings therein and each such room, compartment or box shall be substantially
constructed and shall be kept dry and illuminated and efficient ventilation shall be
provided for all apparatus installed therein.
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(3) All 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
obstruction and free from danger, so far as circumstances permit.

99. Method of earthing. —

Where earthing is necessary in a mine it shall be carried out by connection to an
earthing system at the surface of the mine and in a manner approved by the inspector
of mines.

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

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

(2) The operation of the switchgear and the relays shall be recorded daily at the
generating station, sub-station or switch station in a register kept for the purpose.

(3) The 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 result thereof shall be recorded in a separate register kept for the purpose.

101.Earthing metals: -

(1) All metallic sheaths, coverings, handles, joint boxes, switchgear frames,
instrument covers, switch and fuse covers of boxes, all lamp holders, unless
efficiently 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 earthing system in the
manner specified in regulation 99.

(2) Where cables are provided with a metallic covering constructed and installed in
accordance with clause (d) of regulation 106, such metallic covering may be used
as a means of connection to the earthing system.

(3) All conductors, of an earthing system shall have conductivity, at all parts and all
joints, at least equal to fifty per cent of that of the largest conductor used solely to
supply the apparatus, a part of which desired to be earthed:

Provided that no conductor of an earthing system shall have a cross-
sectional area, less than 0.15 sg. 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 earth core is not less than that of the largest of the live
conductors in the cable.
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(4) All joints in earth conductors and all joints in the metallic covering of cables shall
be properly soldered or otherwise efficiently made.

(5) No switch, fuse or circuit-breaker shall be inserted in any earth conductor.
(6) This regulation shall not apply, except in the case of portable apparatus, to any

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

102.Voltage limits. —

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

(i) where hand-held portable apparatus is used, the voltage shall not
exceed 125V,

(if) where electric lighting is used,-

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

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

(iii) where portable hand-lamps are used in underground working of mine,
the voltage shall not exceed 30 V;

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

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

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

104.Switchgear and terminals.-

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

(i) all parts shall be of mechanical strength sufficient to resist rough usage;
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(i) all conductors and contact areas shall be of adequate current-carrying capacity
and all joints in conductors shall be properly soldered or otherwise efficiently
made;

(iii) the lodgement of any matter likely to diminish the insulation or affect the
working of any switchgear shall be prevented,;

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

(V) where there may be risk of igniting gas, coal-dust, oil or other inflammable
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-circuit without
danger.

105.Disconnection of supply. —

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

(2) At any time, when any cable or overhead line supplying electricity to the mine
from the aforesaid switchgear is live, a person designated to operate the said
switchgears shall be available within easy reach thereof;

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

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

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

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

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

106.Cables. —

All cables, other than flexible cables for portable or transportable apparatus, shall
fulfill the following requirements, namely:-

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

frequent intervals and in such a manner as to prevent damage to such
cables;

(i) (a) except as provided in clause (iii) no cables other than concentric
cables or single core or two core or multi core cables protected by a
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 relevant standard of the Bureau of Indian
Standards;

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

consecutive bonds is not greater than thirty metres measured along
either cable;

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

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

(c) efficiently protected against corrosion where necessary;

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

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

(v) cables and conductors where connected to motors, transformers,
switchgear and  other apparatus, shall be installed so that,-

(@) they are mechanically protected by securely attaching the metallic
covering to the apparatus; and

(b) the insulating material at each cable end is efficiently sealed so as to
prevent the diminution of its insulating properties;

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

properly
constructed glands or bushes shall be provided;

(vii) unarmoured cables or conductors shall be conveyed either in
metallic pipes
or metal casings or suspended from efficient insulators by means of
non-conducting materials which will not cut the covering and which
will prevent contact with any timbering or metal work and if separate
insulated conductors are used, they shall be installed at least 3.75 cm.
apart and shall not be brought together except at lamps, switches and
fittings.

107.Flexible cables.-

(1) Flexible cables for portable of transportable apparatus shall be two core or multi
core, unless required for electric welding, and shall be covere4 with insulating
material which shall be efficiently protected from mechanical injury.

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

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

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

Provided further that, where there are space limitations multiple onboard
motors and equipment for transportable or portable machines-, direct entry

flexible cable with elastomeric sealing rings, compression gland, packing gland
or sealing box which does not alter the flame proof property may be permitted
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axial height of twenty, millimeter for circular cables of diameter not greater
than twenty millimeter and twenty five millimeter for circular cables of
diameter greater than twenty millimeter.

(4) Atevery point where flexible cables are joined to main cables, a circuit breaker
shall be provided which is capable of automatically disconnecting the supply from
such flexible cables. Every flexible cable attached to a portable or transportable
machine shall be examined periodically by the person designated to operate the
machine, and if such cable is used underground, it shall be examined at least once
in each shift by

(5) such person and if such cable is found to be damaged or defective, it shall
forthwith be replaced by a cable in good condition.

(6) If the voltage of the circuit exceeds 250 V, all flexible cables attached to any
transportable apparatus shall be provided with flexible metallic screening or pliable
armouring and cables of portable apparatus shall be provided with flexible metallic
screening on all the power and pilot cores.

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

(7) All flexible metallic screening or armouring specified in sub-regulation (6) shall
fulfill the requirement specified in clause (iv) of regulation 106.

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

(8) Flexible cable exceeding hundred metres in length shall not be used with any
portable or transportable apparatus:

Provided that such flexible cable when used with coal cutting machines or
cutter or loader or armoured face conveyor for long wall operation, or with
shuttle cars or load haul dumper or cutter loader or all alike equipment for
development and de-pillaring operation shall not exceed two hundred fifty
metres in length:

Provided further that the aforesaid cable in case of an open cast mine when
used with electrically operated heavy earth moving machinery 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 injury.

(10) Flexible cables shall not be used with apparatus other than portable or
transportable apparatus. —
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(11) Where flexible cables are used they shall be detached or otherwise isolated from
the source of supply when not in use, and arrangements shall be made to prevent
the energising of such cables by undesignated persons.

108.Portable and transportable machines. -

The person designated to operate an electrically driven coal-cutter, or other portable
or transportable machine, shall not leave the machine while it is in operation and shall,
before leaving the area in which such machine is operating, ensure that the supply is
disconnected from the flexible cable which supplies electricity to the machine and
when any such machine is in operation, steps shall be taken to ensure that the flexible
cable is not dragged along by the machine:

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
room, compartment or box so constructed as to protect the contents from damage
occasioned by failing material or passing traffic.

(3) Inflammable or explosive material shall not be stored in any room, compartment or
box containing apparatus, or in the vicinity of any apparatus,

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

(5) While lamps are being changed the supply shall be disconnected.

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

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

(i) where electrical apparatus is in use, a notice forbidding undesignated persons
to operate or otherwise interfere with such apparatus;

(i) 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, including portable and transportable apparatus, shall be operated
only by those persons who are designated for the purpose.
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(9) Where a plug-and-socket-coupling other 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 any part of a coal-seam of the first degree gassiness -

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

(ii) all signaling, telecommunication, remote control and insulation tester circuits
shall be so constructed, installed, protected, operated and maintained as to be
intrinsically safe;

(iii) all apparatus including portable and transportable apparatus 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 portable or
transportable apparatus such as shuttle car, men or material transporting
equipment of increased safety type "e" shall be permitted at any place with
suitable monitoring devices for detection of gases, if any;

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

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

(i) all signaling, telecommunication, remote control and insulation tester circuits
shall be so constructed, installed, protected, operated and maintained as to be
intrinsically safe;

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

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

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

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

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

(iii) all apparatus including portable and transportable apparatus shall have the
following types of enclosures conforming to the relevant Indian Standards,
namely:-

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

(b)  pressurized enclosure type 'p' or

(c)  sand filled apparatus type 'q' or

(d) increased safety enclosure type 'e', 'n" and ‘0’

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

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

(i) all signaling and telecommunication, remote control and insulation tester
circuits shall be so constructed, installed, operated, protected and maintained
as to be intrinsically safe;

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

(iii) all apparatus including portable and transportable apparatus shall have the
following types of enclosures conforming to the relevant Indian Standards,
namely: -

(@)  flame-proof enclosure type 'd or
(b)  pressurized enclosure type 'p’ or
(c)  sand filled apparatus type ‘q'
(iv) all electric lamps shall be enclosed in flame-proof enclosures.
(5) In any oil mine at any place within zone-0 hazardous area no electrical equipment
shall be used and where it is not practicable, intrinsically safe apparatus are only to

be used with the prior approval of the Inspector.

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

(i) immediately, if open sparking occurs;

(i) during the period required for examination or adjustment of the apparatus,
which shall necessitate the exposing of any part liable to open sparking;
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(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 particular district:

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

In any part of a coal-seam of any degree of gassiness or in any hazardous area of
an oil-mine, 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
remains in excess of one and one quarter per cent.

In an oil mine where concentration of inflammable 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

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-XI1I and shall be
reported to the inspector of mines,

(10) The provisions of this regulation shall apply to any metalliferrous mine which

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

Explanation - For the purpose of this regulation;
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(1) the expression 'coal-seam of first degree gassiness', ‘coal-seam of second
degree gassinessl, 'coal-seam of third degree gassiness' and flameproof
apparatus’ shall have the meanings respectively assigned to them in the Coal
Mines Regulations, 1957.

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

(if) an area within ninety metres of an oil-well which is being tested by open
flow;

(iii) an area within fifteen metres of:

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

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

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

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

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

(b)exploration or interspaced well-head being drilled in an area where
the pressure conditions are normal and where the system of drilling
employed includes adequate measures for the prevention in normal

circumstances of emission or accumulation within the area of a
hazardous atmosphere; or

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

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

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

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

111.Shot-firing. —

(1) When shot-firing is in progress adequate precautions shall be taken to protect
apparatus and conductors, other than those used for shot-firing, from injury.

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

protection of shot-firing cables, and adequate precautions shall be taken to prevent
such cable touching other cables and apparatus.

112.Signalling. —

Where electrical signalling is used,-

(i) adequate precautions shall be taken to prevent signal and telephone wires
coming into contact with other cables and apparatus;

(i) the voltage used in any one circuit shall not exceed 30 V;
(iii) contact-makers shall be so constructed as to prevent the accidental closing of
the circuit; and
(iv) bare conductors, where used shall be installed in suitable 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 be used with
the prior consent in writing of the Electrical Inspector, and subject to such
conditions as he may impose in the interests of safety.
114.Earthing of neutral points. —
Where the voltage of an alternating current system exceeds 30 Volts, the neutral or
mid-point shall be earthed by connection to an earthing system in the manner
specified in regulation 99.

Provided that when the system concerned is required for blasting, and
signalling purposes, the provisions of this regulation shall not apply.

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

(1) (1) One or more electrical supervisors as directed by the Inspector shall be
appointed in writing by the owner, agent or manager of a mine or by the agent or
the owner, of one or more wells in an oil field to supervise the installation.

(i1) The electrical supervisor so appointed shall be the person holding a valid
Electrical Supervisor's Certificate of Competency, covering mining installation
issued under sub-regulation (1) of regulation 29.

(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 Electrician shall be a person holding license 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 examination of all apparatus, including the testing of earth
conductors and metallic coverings for continuity, as often as may be
necessary to prevent danger;

(ii) 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 position.

(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.

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

(i) 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.
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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(1) to (iv), 41(xii), 43, 44(2), 46, 52 to 54, 57 to 61, 65, 72, 74, 78 to
91,102,107(6), (8) and (10) and 114

Explanation- Every order allowing the deviations by the Electrical Inspector
or the Inspector of Mines under sub-regulation (2) shall be placed before the
Central or State Government which may disallow or revise such deviations.
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(5) (i) The electrical supervisor or the substitute electrical supervisor appointed
under sub-regulation (4) to replace him shall be personally responsible for the
maintenance at the mine or oil-field, of a log-book made up of the daily log
sheets prepared in the form set outin  Schedule- X1IL :

(ii) The results of ail 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- X111, ' . - S

Chapter X

Miscellaneous

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

(2)The Electrical Inspector or the inspector of mines may, by order in writing,

- allow deviations in respect of matters referred in regulations 12 to 17, 28, 35(2)(3)
and (5), 36(3), 37(i) to (iv), 41(xii), 43, 44(2), 46, 52 to 54, 57 t0 61, 65, 72, 74,78 .
to 91, 102, 107(6), (8) and (10) and 114 : :

-Explanation- Every order allowing the deviations by the Electrical Inspector or the
Inspector of Mines under sub-regulation (2) shall be placed before the Central or
State Government which may disallow or revise such deviations. :

AMARIJEET SINGH, Secy.

- [ADVTIII4/187G/20 10/Exty.]
‘Schedule-1
- Safety measures for operation and maintenance of electrical plants

[See sub-regulation (3) of regulation (6})] '

Partl -

(1) Duration and content of training shall be as specified below:-

(2) Thermal Power Stations.- (i} The minimum duration of the training
courses for the operating engineers and supervisors (mechanical, electrical and
instrumentation) shall be as specified in Table I for coal based, diesel engine
based and gas turbine based thermal power plants. The contents of training
courses and on job training, along with respective duration, shall be as specified
~in Part IL, 111, IV, V, VI, VII, VIII and IX of this Schedule, appropriate to the
specialized course in mechanical or electrical or instrumentation Engineering.
Trainees should spend time on observing different functions of Thermal Power
Plant along with its operation. After the lecture course is completed the trainees
should be taken on visits to a few modemn power stations and factories
manufacturing turbines, generators, switch gear, instrumentation and auxiliary
equipment. The remaining period will be spent on in-plant training where the
candidates will be given an opportunity to operate or maintain the machinery
by themselves under close supervision of the regular operating staff as well as
the training supervisors. Arrangements shall be made for familiarizing the
trainees with the operation of power stations through simulator facilities.
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2. Common On Job and 12 Weeks 4 Weeks -

TABLE I

Course Duration for Engineers and'Supervi's'or-s?— Thermal Power Plants

s, Training Course Coal Based Diesel ~ Gas Turbine.
No. ' Plant Engine . = Based Plant
B _ Based Plant ,
1. = Common Mechanical, 5Weeks 4 Weeks 4% Weeks
Electrical and Instrumentation R o
Course :

-

Simulator Training for
Mechanical, Electrical and
Instrumentation

3. Specialized Course for -

5.

Engineers and Supervisors _ S -
(a) Mechanical 6 Weeks 2 Weeks 2Ys Weeks

(b) Electrical 4 Weeks 4 Weeks 4 Weeks
(¢) Instrumentation 2 Weeks 2 Weeks 2 Weeks

4. Specialized On Job Training

for _

(@ Mochamical 4Weeks  Nil 4 Weeks
®)  Electrioal 4 Weeks . Ni - 4 Weels
(¢)  Instrumentation 4:Weeks - Nil _ 4-Week_s;

Plant visits and 'cv'aluation_r 3 Weeks 3 Weei.(s.;. 3 Weeks

(ii} The minimum duration of the training courses for the Technicians
(mechanical, electrical and instrumentation trades) to- assist the operating
engineers and supervisors shall be ag specified in Table II for coal based, diesel
engine based and gas turbine based thermal power plants. The contents of
training courses and on job training, along with respective duration, shall be as
specified in Part X, XI, XII, XM, XIV, XV and XVI of this Schedule,
appropriate to the specialized trade of mechanical or ‘electrical or
instrumentation Engineering. The lectures may be arranged and trainees may
spend time on observation in the power stations so that they get familiarized
with diffetent sections of the power station.  After. the lecture course is
completed the trainees shall be taken on visits to study a few modern power
_stations and factories manufacturing turbines, - generators, switch gear,
instrumentation and auxiliary equipment. The remaining period will be spent
on in-plant training under close supervision, ' o

3747 GiN0—33
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TABLE IT
Course Ddration for Technicians— Thermal Power Plants

Sl Training Course Coal Based  Diesel * Gas Turbine

No - ' Plant " Engine Based Plant
Based Plant :

I.  Common Mechanical, Electrical- 4 Weeks 5Weeks 4 Weeks
~ and Instrumentation Course for o '
Technicians,
2. Specialised Course for
Technicians
= {a) Mechanical

{b) Electrical
ic) Ens&mmentaiion

2 Weeks . 2 Weeks o 2% Weeks
2% Weeks 2% Weeks 2 Y, Weeks
2Y% Weeks 2% Weeks 2% Weeks

3. Specialised On Job Trammfr fﬁr

Technicians T '
{a)  Mechanical 16 Weeks 8 Weeks ;16 Weeks .
{b)  Tlectrical 16 Weeks - 8 Weeks 16 Weeks
(c} - Instrumentation 16 Weeks 8 Weeks 16 Weeks
4. Plent visits and evaluation 2 Weeks 2 Weeks 2 Weeks

_ (b} Hydro Electric Power Stations.~ (i) The minimum duration of the training
courses for the operating engineers and 'supervisors {Mechanical, Electrical and
Instrumentation) shall be as specified in Table III for hydro electric power
stations. The contents of training courses and oh job training, along with
respective duration, shall be as specified in Part XVII, XVIII, XIX and XX of
this Schedule, appropriate to the specialized course in mechanical or elecirical
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 II1

Course duration for Engineers and Supervisors ~ hydro power plants

S. Training Course  ~~ Duration
No : - :
‘1. Common Mechanical, Electrical and Instrumentation 6 Weeks :

_ Course for Engineers and Supervisors.
2. Common On Job and Simulator Training for Mechamcal 7 Weeks
Electrical and Instrumentation Engmeers and '

Supervisors.
3. Specialised Course for Engmeers and Supervisors
(a) Mechanical ' 2V Weeks
{b) FElectrical _ 4 Weeks

(¢} Instrumentation 2 Weeks
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4, Specialised On Job Training for Engineers and

' SupervisorS- 7 7
| (a) Mechanical _ o 3 Weeks
(b)  EBlectrical - - 4 Weeks
. (c) Instrumentation _ S -4 Weeks
5. - Plant.visits and cvalua_ti_b_n | L 2 Weeks

(ii) The minimum duration of the training courses for the technicians
(mechanical, electrical and instrumentation) to assist the operating engingers
and supervisors shall be as specified in Table IV for hydro power stations. The
contents of training courses and on job training, along with respective duration,
shall be as specified in:Part XXI, XXII, XXII and XXIV of this Schedule, -
appropriate to the specialized trade 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, B S

' TABLE IV

Course Duration for Technicians - Hydm‘-,waer Plangs

SNo ™ ' Training Course , ©° . Duration
1. .Common Mechanical, Electrical and Instrumentation .« 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 ‘ : ) 1 Weeks
(b) Electrical - o 2 Weeks
(c). Instrumentation S © . 1% Weeks
4. Specialised On Joh Training for Technicians ‘
(a) Mechanical R . 4 Weeks
(b) Electrical o - © 4 Weeks
~ {c) Instrumentation ‘ 4 Weeks -

5 Plant visits and evaluation = ) , 2 Weeks

(d) Sub-stations and switchyards of generating stations.- Those who are.
expected to be engaged in the operation and maintenance of substation associated
with the generatijig station, shall be given a training of duration of not less than
2% months for engineers and supervisors (mechanical, electrical and

- instrumentation) and 1'% months for technicians (mechanical, electrical and

 instrumentation trades). . The minimum duration of the training courses for the '
operating engineers and supervisors shall be' as specified in Table V for.
substations associated with ‘generating stations. The minimum duration of the
trajning courses for the technicians shall be as specified in Table VI. The contents
of the training course and on job training, along with respective duration shall-be
as specified in Part XXV for engineers and supervisors and as specified in Part
XXVI of this Schedule for technicians to the extent of practical job requirement.in
sub-station associated with the generating station. This shall be followed by visits
and in plant training. Arrangement for Simulator traifiing may also be made.
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o - TABLE YV _ _
Course duration for Engineers and Supervisors — sub-stations associated with
' generating stations :

-

SNo. Training Course " Duration

L Commbn Mechanical, Electrical and Instrumentation ~ ~ 6 Weeks
o Course for Engineers and Supervisors.- '

2. Common On Job and Simulator Training for Mechanical, 4 Weeks
Electrical and Instrumentation Engineers and -Supervisors. '

3. ~ Plant visits and evaluation : 7 2 Weeks
' TABLE VI
Course Duration for Technicians — Substations Associated with Generating
N Stations : :
S.No. ' Training Course  Duration
1. Common Mechanical, Electrical and Instrumentation 2% Weeks
Course for Technicians. ' S :
2 Common On Job Training, Industrial visits and evaluation 3 Weeks

(2) Facilities for creation of training institutes.- (a) The Training Institute shall have a
regular building, residential and recreation facilities.

(b) The Tfaiﬁing Institute shall have a full time Pﬁncipal and adequate number
of teaching staff. : . : . S :

(¢} The Training Institute shall have adequate number of classrooms, seminar
and coriference 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 demenstration by static and
weorking 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, trarismission and- distribution utilities
including hot line training cenires so as to provide training in the respective
fields. S o

(¢) 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 Ttaining Institute shall be properly qualified
and preferably undergone a specialized training course in the art of imparting
training. o '

(f) The Institute shall have networking of training facilities with the reputed
educational or professional institutes: L '

(8) Assessment forms for Engineers and Supervisors and for Technicians to
assist the engineers and supervisors are given at Part XXVII of this Schedule.

P
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Part

SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN THE
OPERATION ANB MAINTENANCE- OF THE COAL BASED THERMAL

POWER PLANTS

Common course for Electrical, Mechamcai,and Instrumentation

Hem
No.’

Patticulars

Number
of Hours

1

2

3

1

I

1II

v

(General Introduction:

i)  World Power Scenario

(ii}  -Growthof Power Industryin India

(iti) Generation Scenarioin Tndia

(iv)  Transmission and Distribution Scenario in India

(v)  Role-of Private PowerParticipants.in India

(vi) = Organisation/Power Sector set up

(vii) Imtroduction to Indian Standard spemﬁcatlons for
Electrical wmng

Ccmcept ‘of modern thermal station : Power generation from
coal, . Central Station and utility systems, base load and
peaking stations, concept of unit system, typical thermal
cycles, parameters, heat rates, fuel rates, steam rates, typical
heat balance of boiler, turbine and generator.

Choice of location-of large thermal station : Site availability, .

water-requirements, fuel, load centres, transport facilities, air

- pollution, topagraphy, choiceof size of generating units.

_ arrangements

Plant layout ‘in Jlarge .central station including machine
arrangements, equlpments layout, switchyard and auxiliary

Constructional = details and basic prmc1ples of Iarger

pulverized-fuel ‘boiler.and auxitiaries
(i) . Water and steam drums, heaters and tubes.

(i)  Types -of furnace and firing arrangement -and firing

. system— Primary, secondary air arrangement, burner

arrangement “and furnace .safeguard supervisory
system,’ bumer details.

(i1) Econemizers, primary, secondary, super heaters pre

" ’heaters and- temperatures :

(iv) Forced draught, ‘Induced draught, Primary Air
exhauster, scanner .and igniter air fans, and gas re-
circulation fans, compressors, seal air fan,

(v) Types of coal mills, (ball/races, ball tube, bowl rolier)
stoker,; coal fecders Gravunetnc feeders (Raw coal
feeders) - :

3

15
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VI

Vil

-VIII

IX

(v) |

(vii)

(viii)

(ix)

(x)
(xi)

Air preheaters, rotary, tubular and steam air heater

Dust extraction plant- electrostanc, mechamcal and -

bottom ash system = - -
Soot blowers :
Station instrument and

service ' compressed air

reciprocating and rotary compressors.

Feed regulating station

Boiler mountings, drum
valves, stop valves, start-up devices,
chemical dosing, continuous blow down, air.vents and

level indicators , safety

- drdin system, critical piping supports and hangers

(xii)

(xiit)

Refractories and laggings as used in modern . power
stations. _
Ash disposal system — Dry bottom, wet bottom-
scrapper feeders and clinker grinders.

Construction and workmg principles of Turbine and

auxiliaries,
(i) Principle of operauon heat conversion cycles types
of turbines.
- (i) Casing steam chests, wheel bladmg, nozzles
-~ diaphragms, control valves, glands, flanges and HT
bolt heating, bearings, governing system.
(iii) - Condenset, vacuum pump, sleam . ejectors,
circulating water pumps
{iv) Lubrication system pumps centnfugmg machines,
' coolers, filters, shaft turbine and lifting gear, Main
oil pump, Jacking o1l pump, Star’tmg oil pump, AC-
DC oil pump, Emergency oil pump.
(v) Borler feed pump, fill pump and auxrlrary coolrng
' ‘water system auxrhary steam system. "
(vi)  Low pressure and high pressure feed water heaters,
de-aerators and evaporators, gland steam coolers,
drip, air ventmg and dram system
(vi)  High pressure and low-pressure by-pass systems.
(viii)  Antomatic turbine run-up system

Various types of valves, traps, their corstructional details
and application. Cranes, hoists- characteristics and controls .
Construction and working. principles of “alternaters. and

)

(i)

(ii)

excitation systems : :
Alternators, cooling. arrangements  (Hydrogen/air
cooling), -stator water cooling, Hydrogen sealing
system

Main and pilot exciters, voltage regulators, types and
characteristic, amplifier and magnetic amplifier, static
excitation system, Automatic. Voltage = Regulation
(AVR). _
Method of grounding.

Construction and working principles of fuel harrdling plant
equipments :

sampling,.

10
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X1

XII

X111

(i) Coal Handling Plant :- Wagon Tippler hoppers,
vibratory feeders , screen and conveyor system
crushers, magnetic separators and pulleys, dust
suppressors, dust extractors, stacker re-claimer, rotary
breakers, Merry-Go=Round systern,

(ii) - Fuel oil handling plant — Oil storage tanks, uniloading
station oil pumps and heating arrangément

(ili) Coal transportation by ship- Coal fransportation by

different types of .ships such as gearless ship, geated
ship, self unloading ships, ship loading and unloading
‘equipment such as grab type and continuous ship
loaders / un-loaders.

(iv}) Coal washing and blending

Construct:on and working pnnc1ples 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 Systemt

Water Sources and treatment
(i) Raw water pumpmg station, domestic, circulating and
boiler makeup water treatment, River salinity, local
water conditions, water . recovery system, their
variations in different seasons and effects on
. power station operations.
(ii) Hydrogen generating plant

Fuels : :
() Solid, liquid and gaseous fuels ana1y51s
(i)  Coal-types and suitability for different kinds of

5 boilers-alterations in firing methods due to change of

coal composition.

General understanding of Basic flow diagrams in power

stations practice :
(i)~ Coal cycle. .

- (i) Fuel oil cycle.

(iii) Air and gas cycle. :

(iv)  Fly ash and bottom ash/ slag handlmg arrangernents.

(v) Condensate and feed heating cycle (from condenser
hot well up to economizer).

{(vi) Water and steam cycle (from economlzer to turbine
inlet).

(vil) Chemical dosing circuit

. (vili} Circulating watér cycle.

(ix) Goveming oil, turbine oil, generator, Seal oil circuit.

(x) Hydrogen filling in generator and liydrogen gland
sealing of generator. Bearing cooling system.

{(xi) Stator water cooling cycle
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XV

XVI

XVIL

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. ‘ :

Tfansformeré: - Main Uansformérs,' : intcrconnecting
transformers; station/unit transformers, voltage grounding

transformers, type of connections, paralleling, tap changing 7

gear.

Outdoor switchyard- single line diagrams bus bars, circuit
breakers, iSolators, current  transformers,  potential
transformers, lightning arresters, grounding.

Indoor and outdoor switchgear: Types - bulk oil; minimum
oil, air blast, vacuum air breaker, gas breaker constructional
and-functional details.

Working - principle " basicss of Instrumentation and

measurements:. Details of measuring instruments. for ;

pressure, flow, temperature, level, draught, vibration,
eccentricity,. conductivity, pH value,. differential expansion,
oxygen: analyser, voltage, current, active  power,. reactive
power,- frequency, energy, winding temperature. - Auto-
controllers, hydrogeri purity meter, axial shift indicator and
recorder, flue gas analysers, megger - its use for primary.
detection of  faults, data acquisition system, digital
distributed control, UPS, Unit co-ordinated master control.
Pre-commissioning/ commissioning  activities-Boiler
Hydraulic test, alkali beil out, acid cleaning, TG: Alkali
flushing of regenerative system, acid cleaning of oil pipe-
lines. TG on barring gear. Others: Steamr blower, rotor valve
blasting, steam roller synchronizing :

Operation, control and supervision

(1) General boiler start-up procedure.

(i) Operation of boilers under different loading
conditions, soot blowing,

(iii) Analysis of feed and boiler water, fuel, flue gas at

station laboratory, Power plant chemistry-chemical
operating regime and control, steam purity
(v} Banking and preservation of oilers. :
(v) - Demonstration wherever possible through: simulators
" of various operating conditions.

(vi) Handling of boiler under failure condiﬁons, (such as

tripping of turbo-alternator set, high/ low drum levels,
flame.failure, failure of supply to-auxiliaries)
‘and under emergenicy conditions. such as grid

12

12
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XXl

- XXII -

XXV

3747 GIN0—34

(vii)

(viii)

failures, tube fallures fire-out and furnace explosmn
General start up procedure for high-pressure multi-

cylinder reheat type turbines from cold warm and hot "

conditions.
Handling - of turbine, generator and aux111ary plant

under failure conditions, such as vacuum failure, low

feed water, condenser levels, excitation * failure,

_ c1rcu]at1ng water failure, feed water heater high levels, L

excessive vibration, water or oil i ingress in _generator,
failure of lubricating, ‘sealing “oil © circuits ~ and

~ emergency conditions such as grid- failure, black
~ starting.

- (ix)

®

Altemator-synchromsmg, Ioadmg, parallel operatmns T

MW and MVAR sharing.
Operation of vents and drains in boiler and turbme

Contrdls and Protection - Sequential operation and interlocks:

(i)
(i)
(il
(iv)
)
(vi)

(vi)

(viii)
(ix)
(x)
(xi)
(xii)
(xiii)

@

. Unit protection and interlocks.

Boiler and auxiliaries,
Turbine and auxiliaries.

Combustion control-pressure, fuel, air and feed . |
heating cycle. -

Feed water and fuel heating cycle controls
Turbine goverrung, speed setting, speed droop setting
and control circuits.

Generator protection - under—voitage over-voltage,
differential reverse power, under-excitation, negative
phase sequence, earth fault with types of the relays
used, Back up impedarice, frequency relay, pole
slipping and over current relays

Importance of sequential interlocks. )
Transformer protection - differential, overload, earth

faults, high temperature, buchholz with types of the 7

relays used.

LT/HT motor electrical protection- Types of motors
and variable speed drive and  speed controls.

Various types of pumps and their starting and control.
Steam pressure and temperature control.

Furmnace purging,

Various types of valves, maps, their constructional

* details and application

i)

Fire-fighting and emulsifier type protection.

General safety precautions, treatment of electrical of acid or
alkali burn, permit to work, first aid, protective clothmg,
safefy in movement and storage of materials," sthchyard

safety.

Indian Boiler Rules, Factory Act, Electricity Act, 2003,
Central Elecmmty Authority (Measures relating to Safety

21

1%
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and Electric Supply) Régulations, 2010 and _ot_her statutory |

Regulations conceming Power Stations (General outline);

;En-vironmental Pollution_AcﬁRegﬁlations. -

General plant. maintel}‘a'nce _prdcgdure, PER.T/CPM methods,

Power station records, maintenance planning.

Efficiency and enviromment, . plant ‘performance, generation

cost, efficiency menitoring and optimization, stack emission
monitering and ambient ait quality. Availability Based tariff,

.CERC-netiﬁcatiqn- o Tariff,

Personnel management, - duties. and Tesponsibilities, labour

Jaws and abour welfare, -

‘Broad Principles of material management and inventory

control o S '
 Total

@nJob Traiaing:_ -

() Control room desk-operations :

{1}  Pre-startchecks,
{1} Protection interlocks, o
(i) Lightup procedures.and routine checks,
(iv)  Stepping and -emmergency operations of Boiler,
Turbine, Generator and-their auxiliaries - 7
{v) Electrical operation location and off-site plant
" location '

2. Simulator training/Computer applications in  operation and

maintenance of the plant

12

145 % Hours

=5 Weeks

10 Weeks

2 Weeks
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Part oI

SYLLABUS FOR ENGINEERS AND SUPERVISORS EN GAGED IN THE -

Common course for: Eleetnca Mechamca} and Instrumentation

- POWER PLANTS :

OPERATION AND ‘MAINTENANCE OF THE DIESEL ENGINE BASED

“Number

Item Par-ticularsi )
No. : of Hours
S 1 : ¥ 2 3

I - General Introduction: 3

(i) = WorldPower Scenario . = h
(i) Growth.of Power.Industry in India -
(iii) - Generation Scenario inIndia
(iv) - Transmission and Distribution: Seenario-in Indja
{v)  Role of Private Power Participants in Indra T
© (vi)- Organisation/Power:Sector set: up - ' o
(vii) Introductlon to Irtdt»an Standard spec1ﬁcatlons for Electneal
' --wmng ' : :

I Concept of modern Dresel Power Station, Power Generatlon from 3
Heavy Fuels, Centtal Station and- Wtility - systems, base load and = .
peaking stations, concept of unit- systems, heat rates, heat balance
of engines and genera} prmclples of- Thennodynamms, enthalpy,

‘entropy, ete. '

I Choice of Iocatlen of large Dlese] Station, Site avarlabrhty water 2
requirement, fuel; load centers, transport facrhtles, air pollutron
topography, choice of srze of generatmg units. . - '

IV . Plant layout i large Dlesel Stat1on 1ncIud1ng machme 2
‘arrangements, . equfpment layout and swztch yard -and auxrhary o

: arrangements )
vV (@  IC Engmes, classrﬁcatlon based on 2 Stroke, 4 Stroke, SI, -~ 18

Cl, comparisons, difference between CI and~ SI,

classification -by cylinder arrangements, engine parts and- .-~

materials used, indicated thermal efficiency%, mechanical
- efficiency %, specific fuel consumption, air fuel ratro cal _

value of fuel, ete.

'(ii} Air standard cycles, thermodynamlc relatzons parameters,r 7
- Camgjcycle, Stirling cycle, Ericsson cycle; Lenoir cycle,

Auto cycle Dual cycle, - Diesel cycle, - Atkinson cycle,
Brayton cycIe fuel - air cycles, .various- losses; effect of
-variables -such as - compressmn ratio,. fuel ‘tatio, ‘etc.,
difference between real cycle and fuel air cycle, etc.

©-(iii)  Petroleum fuels, introduction and structures, reﬁmng

_processes and products, -Diesel fuels, octane ‘mimber,

- cetane number, calorific value, viscosity; flash point, pour
. point, sulphur content, ash_content, asphaltens, water and
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VI

“sediment content, catalytic ﬁnes problems caused by

_ heavy fuels.
(iv)  Combustion: - in IC engmes air fuel ratio — delay period
-and factors affecting it — Diesel knock theory and methods

~ of control, observations of burmng of gases — cold: starting

_ of IC engines and aids.
V) Super charging objects cycles — methods — ‘effects of
' supercharging on performance. of the engine -
superchargers — turbo charging and methods '

(vi) -Dual fuel and multifuel engines — combusion and factors:

affecting combustion — characteristics of multi fuel engines

- — suitability of various engmes as multi fuel unit -

performance of multiple engines.

(vii} Engine ~ friction and lubrication — lubrication pnnmples -
bearing lubrication — functions of libricating system — .
“ properties of lube oil — additives — clasmﬁcatmn of lube

oils, filters — crank case ventilation.

(viii) Engine cooling — areas of heat flow — heat transfer -

piston’ and cylinder temperature — quantity of water
required — cooling systems — air cooling, water cooling and
comparison, ‘re — cooling of water, radiators , coolmg fans,
thermostatic control, etc.

{ix) Constructional features of engine — crank case - -crank

shaft — main and connecting rod bearings — connect_mg rod

— piston, crown and rings, cylinder liners, cylinder head —

exhaust and inlet valves — fuel injection pump — injectors —
cam shaft push rods — tappets — rocker arm etc. :
(x) - Performance -and Testing of Engines . — basic

meastirements — speed — specific lube oil consumption - air

consumption - exhaust smoke — emissions — BHP — FHP
-and IHP measurements, de-rating of engines.etc,

(xi)  Adir pollution — pollutants — Diesel emissions — stnok'e 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 corrections, shrinkage - heat -
tracing and controls — measurements of fuel parameters

such as viscosity, density, flash point, sulphur 'contént,_ 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
diagram of separator plant — sectional view of separator —
operating: cycle of -separator plant — recommended

~ separator. temperatures — sludge removal sludge transfer
pump. '

[Pakr I—Sec. 4]
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VI

(iii)

(iv)

v)

Common Heavy fuel oil System: - functions of settling
tanks, service tanks - heavy fuel transfer pump — heat
tracing of settling and “service tanks .and temperature
control.

Diesel Handling system: - transpdrtation mbdes -
measurements - storage — fire fighting arrangements etc.,
common diesel oil systems — transfer pump etc,

Common Lube Oil System: - - transportation -
" measurements - storage measurement of Iube oil

characteristics such as flash point” kinematic viscosity —

o)

(vii)

(viti)

(ix)

®

(xi)

(xif)
(xiii)

(xiv)

viscosity index, TBN value, mso]ubles in Hexane and.
. Toluene.

Cooling water Treatment :— Choice of water as refngerant
— classification of water — matter present in water —
analysis of water for acids, bases and salts — pH value —
disadvantages such as incrustation, sediments — galvanic
corrosion — battery effect — influence of chlorides and
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 Detalled analysis of single line P&I
dlagram

Exhaust Gas System; - general flow diagram — recovery
boiler. — exhaust. gas regulatmg valves - silencer —
expansron joint, efc.. s
Compressed Air:- ¢classification of compressors ~ operation
of single and multistage compressors — maintenance

‘problems - detailed analysis of. P&l diagram of pla_nt

common air and unit control air compressor systems. =
Governor: — governor components.— basics of hydraulic
and mechanical governor — speed droop, governor oil, and

introduction to electronic governing - comparison with -

mechanical govemnor — over speed shut down.

Effluent Treatment Plant: - collection pit — decantation pit- '

- sludge pit — buffer pit — decanter unit — deorler unit = fuel
recovery coalescent filter,

Fuel and lube oil system:-detailed ana}ys1s of P&I diagram
of unit fuel oil system and lube oil system - viscosity

- regulators.

Properties of Steam: — fonnatlon of steam, definitions
connected with steam — steam tables — Mollier diagrams —

-classifications of boiler — waste heat recovery — detailed

analysis of- P&I dlagrams of common and" umt steam
systems

Various types of valves, traps, their constructional details and

application, cranes hoist characteristics and controls.

e T
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VIII

IX

X1

X

XIV

Construction and working principles of alternator and excitation
systems: : ' " ' T
(i) Alternator, Cooling Arrangements, S

(i) Static Excitation Systeni, Automatic voltage regulator,
(iif) Method of Grounding; . '

DC and A.C power supply for auxiliaries, ar'fangément‘of unit and

station switch ‘cubicle_s,_ station lighting and automatic change over. -

Transformers —

‘Main transformers, interconnecting transformers, station/unit

transformers, and neutral grounding transformers, parallel

operation of transfonneljs-, on load and off load tap changing gears.

lOut'door switch yard :- Single line diagrams, bus’ bars, - circuit

breakers, isolators, current and potential transformers, lightning
arrestors, , importance of earth mat grounding.. -

Indoor and Outdoor"switch gear - e
Types - bulk oil, minimum oil, ajr blast, SF,, and. vacuum circuit
breakers, construction:and functional details , o
Working principles " and “basics of ‘instrimentation  and
measarements : . - ' '

Details of measuring instruments for pressure, flow, temperature, -

level, vibration, eccentricity, conductivity, pH values; d_ifferéﬁt_ia-l
expansion, current, voltage, frequency, active and reactive power,

energy, megger - its use; multimeter, data ac_qujsition'~-'system_, )

digita! distributed control, UPS, programmable logic controfler. -

“Operation, con;rbl and supervision : ‘ o _
(1) General ‘startup procedure, manual and automatic starting, -

- change overto heavy fuel S _
(i)  Operation of engine under different loading conc_!itibps.

. (iii)  Engine safety :- Crank case pressure,. mist corcentration

L TR TTT e e e

monitor, lube oil , ultra low pressure and high temiperature, -
Jacket water high -lemperature, over speed- ‘tripping,
common electrical faults, turbo charger, lube oil outlet high

temperature, fuel oil - low pressure, Jjacket. water low

pressure, engine inlet air high temperature, etc.

(iv)  Starting and running — in, of the engine after ‘overhau] -

precautions.

(v} Load reduction, nonnél'stoppiﬁg,’ and emergency Stoppi.'l.l'g,' _

. rinsing-operations. , o R
(vi) "Operation and supervision of running DG sets; rinsing.
(vii)  Operating ancmalies — causes and remedies.

~ {viii} Precautions to.be taken for restarting engine after ‘long

period of immobilization.

- (ix)  Altemnator , synchronizing, loading , parallel dpefation,

MW and MVAR '

4

2
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XV

XVl

XVII

XVII Tndian Boiler Rules Factory Act, Electr1c1ty Act, 2003, ‘Central -

XIX

XX

_ minimization of auxiliary losses. Availability based tariff, CERC

XX1

XXII

Broad Principles of material management and inventory control -

Controls and - Protection :— Sequéntial 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, dlfferentlal reverse

. power, under excitation, negative phase sequence, earth fault, etc.,

variotis. types of pumps the:r starting and controls neutral shift
relay, etc.

Fire Fighting and emulsiﬁcr_type of protection.

General Safety precautions, treatment of electrical oracid or alkah'

burns, work permits, first aid, protective clothing, safety m.

movement and storage of materials, switch vard safety

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 proceclure PERT/CPM methods
power station records, maintenance planmng

Efﬁcmncy and- enwronment plant pcrformance generation cost,
efficiency momtormg and optimization, stack emission monitoring

and ambient air quahty, fuel and lube oil conservation and

n’otiﬁcation on tariff.

Personnel ‘management, duties and rcsponsﬂ)illties labour Jaws .

- and labour welfare.

Total

XXH_I On Job Trainin.g:

" (1) Control Room Desk Operations:

(1) Prestart Checks.

(ii) Protection and starting inter locks :

(iii) Routine checks such as leakages, pressure, temperatures
levels, operation of air, fuel, lube oil filters, checks for
lubg oil flow in the ,éngir'le and turbocharger, oil.seal
pressure, checks for no water, no oil or fuel leaking from
decompression cocks, checks for abnormal noise, mist

concentration, crank case pressure, starting. air pressure,
cylinder temperature after running, bearing temperatures, - -

110 Hours
. =4 Weeks

2 Weeks

2




THE GAZETTE OF INDIA : EXTRAOkDINARY _

[Parr Tl1-—Skc. 4]

'startmg ﬁnng sequence.

" (iv) Stopping under emergency conditions of engme,

generator and auxiliaries, rinsing operations

{v) On site Electrical operation location and off site plant'
-locations. :

(vi) Simulator Tralmng/Computer apphcatlons in operatlon
and mamtenance of the plant.

2. To be associated with field maintenance 'Engineers in the area

() Fuel handling and purifier
(i) Compressor and ETP -
(iif) JW, LO Seal Pumps and drive, chemical dosing system

(iv) TW, IW level controllers viscosity Regulations

(v) = Charge air Regulations, cyl. temp.monitor-
(vi) "Engine air modular. protection including cahbratlon of
inputs and setting of thresholds

(vii) Starting air control equipment and firing sequence.

(viii) Steam ~ system level controllers, calibration, press
controllers, boiler circulating water pumps, condensate-
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 Instrumentation

Item No. Particulars Number of
' Hours

1 2 3

I General Introduction: 3
(i) - World Power Scenario
(ii)  Growth of Power Industry in India
(il)) ~ Generation Scenario in India -

(iv)  Transmission and Disttibution Scenario in Ind1a

(v) . Role of Private Power Participants in India

(vi)  Organisation/Power Sector set up

(vii) Intréduction to Indian Standard specifications for Eiectncal
wiring :

i Concept of Gas Turbine: power generation. from petroleum fuels 3
such as naphtha , gas, modular NGL Central Station and utility
systems, base load and peaking stations, concept of system, typical

. Operi and Combined cycles, parameters, heat rates, fuel rates, steam
rates, typical heat balance of gas turbine, waste heat recovery boﬂer
and turbo generator,

I Choice of locatlon 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

equipment layout, switchyard and auxiliary arrangements.
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v

VI

VII

VIII

IX

X1
XII

X

XIv

XV

XVI

* Constructional details and basic prmmples of gas turbmes

® Air filters

(iiy  Compressors
(iii)  Furnace chamber
(iv) - Gas turbine

_Gas Turbine Air Intake inlet air filtration, Exhaust system and

Compressor System, Gas turbine auxiliaries .and govemmg system,
Air compressor and Air drawmg system , '

Construction and 'functlon'al " features -of - steam tu'rbi'ne and

" auxiliaries, governing system, oil system control valves

Construction and workmg prmclples of Altetnators and exc1tat1on

systems:
(i)  -Alternators, cooling arrangements (hydrogen/alr coohng),

stator water eoolmg, hydrogen sealing system

(i) Characteristic amplifier. and -magnetic amphﬁer static
excitation system, Automatic Voltage Regulation (AVR)

(ili) Method of grounding.

Fuel handling, storage and supply, fuel 'characteristic

General understanding of Basic flow dlagrams in power statlon
practice

6 Fuel cycle

(ii}  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, patalleling, tap changing gear.

Outdoor switchyard, single line diagrams, busbars, circuit breakers,

isolators, current transformers, potentlal transformers lightning

arresters, grounding. -

Indoor and outdoor switch gear: Types - bulk oil, minimum oil, air

bla_st SF,, and vacuum 01rcu1t bteakers constructlon and functional
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-controliers, axial shift indicator and recorder, flue gas

3747 GI/110—35
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XVHI

XX

| analyzers, Megger — its use. for primary detection of faults, data
acquisition system, digital distributed comtrol, UPS, Unit

co-ordinated master control.

Precommissioning/ Commissioning Activities

Operation, control and supervision

(i)

(i)
(aif)
)

)

(v

{vii)

(ix)

General gas turbine start-up procedure.

Operation of gas turbine under different loading conditions,
Analysis of water, fuel, at station laboratory.

Demonstration wherever possible through mmulators of
various operatmg conditions.

Handling of gas/steam turbine under failure conditions (Such
as tripping of furbo-alternator set, failure of supply to
auxiliaries) and under emergency conditions such as grid
faileres, tube fallures, fire out, etc.

Genera! start up procedure for high-pre ssure turbines from
cold warm and hot conditions.

Handling of turhine, generator and auxiliary plant under
failure conditions, and emergency cond1t10ns such as grid
failure.

- (viit) Altemator-synchroniting, loading, parallel operations, MW

and MVAR sharing. -
Water Treatment apd water chemlstry, R O System and
esied bed, Boiler meter mtemal treatment

Controls and Protection - Sequentia! operation and mteriocks

(i)
(ii)
(iif)

S (i)

©
v

: (Vil)

- Unit protection and interlocks.

Gas turbine and auxiliaries,

Steam Turbine and auxiliaries.

Combustion comrol-pressure fuel, air cycle.

Turbine govering, speed setting, speed droop setting and
control circuits. :

Generator = protection, under-voltage, . over-voltage,

differential, reverse power, under-excitation, negative phase
sequence, earth fault and types of relays used.
Importance of sequential inters locks.

(viii} Transformer protection - differential, overload,, carth faults

{ix}
(x)
(xi)

(xii)

high temperature, Buchholz and types of 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 including automatic
detection and alarm system for naphtha fuel handling /
storage

(xiif) Furnace purgmg.

Fire-fighting equlpment and permanent fire ﬁghtmg appliances
including automatic detection,

22

18
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XXII

XX1I

XXIV

XXV

XXVI

XXVII

‘General safety precautions, treatment of eleetrical or acid/ alkali -

burn, permit to work, first aid, protective clothing, - safety in
movement and storage of materials, switchyard safety, safe handling
of naphtha fuel in transport, storage: and in gas turbmes

Indian Boiler Rules, Factory Act, Electncnty Act, 2003, Central
Electricity Authority (Measures- relating to Safety and Electric

- Supply) Regulations,” 2010 and other statutory - Regulations

concerning - Power Stations (Generat outlme), Environmental

Poliution Act/Regulations.

General plant maintenance procedure, PERT/CPM methods power

station records maintenance planmng

Efficiency and environment, plant performance, generation cost,
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 contaminants ’

labour welfare.

- Personnel management, duties and responsibilities, labour laws and

Broad Principles of material management and inventory control

On Job Training:

(1) Control room desk operatlons
(i)  Pre- start checks,
(i) Protection interlocks-,

_ Total .

(ili) Light upprocedures and routine checks ,

~(iv) Stopping and emergency operation of Boiler , Turbine ,
(v) Generators 'and their auxiliaries
(vi) On site Electrical operation 1ocat10n and - off-site plant

locanon

2. Simulator training/Computcr
maintengge of the plant

épplication‘

in operation and

2
]40 Hours
= 4% Weeks

7 Weeks

. 1 Week

B T

o R s
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Part V

SPECIALISED SYLi;ABﬁS FOR ENGINEERS AND SUPERVISORS
ENGAGED ON THE MECHANICAL SIDE OF THE COAL BASED
'THERMAL POWER PLANTS '

Item T : " Particulars ~ o ~ Number-

No. : R ' ' of Hours

1 . ’ 2

3

1 Boiler:

Corrosion of boiler and auxiliaries, condenser and feed water
_ heating plant, Scale format]on in boﬂer in relation to waier -
conditions.

I~ Acid cleaning and preservation of boiler, mechanical removal of
~ deposits; scaffolding methods, qulck-erect scaffolding in furnace,
ultra-somc thickness survey. High pressure water Jet eqmpment

III Annual boiler and aux111arles overhaul- hydrauhc test, ﬂoatmg of
safety valves, preventive and breakdown maintenance of boiler
auxiliaries, cutting of tubes and welding, ultrasonic testing and
stress relieving,

IV Efficient operation of boilers- interpretation of gas analysis for

proper combustion controls and methods of reducmg other losses.

v Constructlonal detalls of hydrauhc and other types of couplmgs
torque converters, servo motor. ‘

VI Constructional details of various types .of pumps, their drives and
automatlc starting, air-conditioning. - Constructional details of -
" various types of draught fans, their drives and automatic starting.”
Types of wear on fans and pumps and their effects, detection of
unbalance in fans and pumps, instruments for ‘measuring
vibrations, vibration analysis and dynamic balancmg prccedures
- noise measurements and control.

VII  Coalhandling plant: =
(i)  Sequential Operation.
(ii) - Conveyor and conveyor drives.
(iiy Tensioning arrangements.
(iv) Maintenance of guide rollers / idlers.
(v) _Sway switches/slip switches. '
- (vi) Beetle charger for wagon marshalling.
‘(vii) Wagon tipplers and coal crushers, weighing of coal,
different types of weigliing bridges and meters, coal storage
-+ problems and prevention of spontaneous combustion.
Sampling "of coal/British ‘Standards Specification/Indian
. Standards Specification, procedure and proximate analysis.
© (viif) Belfjointing methods—vulcanising, mechanical clamping, etc.

4

6

12

12

-
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(ix) Stacker re-claimer. . o -
{x) Vibrating feeders, vibrating screens.

- {x1)° Magnetic separators.
(xii) Coal crushers.

: (1) Workmg principle and construction of water treatment plant
2 I (i) Water treatment-hardness, pH value, clarifiers, treatment ,
phosphate and hydrazine dosing, base exchangers
(iit). DG sets and compressors _ :
IX 7 : 9
' " Annual overhaul and mspectlon_-Of turbine and auxiliary plant,
condenser tube cleaning, maintenance: of pumps, Iubrication
. ' 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
. S o re-tubing of condensers, Maintenance of LP / HP heaters and de-
S aerators ' : : :

) Mamtenance practice — Rigging and slinging, valve
. grinding methods, high pressure welding heat insulation
" methods, pipe work, alignments, bearing, scraping and
matching pracnce, radiography and stress relieving methods.
Anti-friction bearings and their installation and lubrication.
- Non destructive - testing ‘and principles, procedures and
. apphcanon Welding techniques and equipment. -
(i) Lubrication prmelples and thelr charactenstle o

Indian Boﬂer ReguIatlons and other statutory Regulatlons
XiI 10
Workshop; types and use of hand tools and tackles, fabricatlon of :
spares, repairs and maintenance of mechanical equipments such as -
vehicles, tractors, dozers, shunters, cranes and hoists, welding —
modern techniques and their applications in mamtenance of
- boilers, turbine and assoetated plant

- Composition, properties and behavmr of Engmeermg ‘materials
used in power statmns

. Xv ' ' .6
' Residual life assessment and extension methods ~ . ' '
XV _ S 4
. Mechanical safety rules and pblicies '
XVI - ' o 6.
Mamtenance plannmg and . spares 1nventory, product1v1ty, cost
_ - control. . _ o _
- XVII. | - L - 60
: T Simulator Training ' : '
' 175 Hours
' ' - o Total =6 Weeks
Xvll : _ . o 4 weeks
o On Job Tratmng ' S '

To be associated with field maintenance Engmeers in the area of :
. (i) - Pressure parts maintenance :
(i) Rotary equipment maintenance
(iii) Pumps and drive maintenance
(iv). NDT and welding
{v). - Turbine and auxiliaries maintenance
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SPECIALISED SYLLABUS F OR ENGINEERS AND SUPERVISORS

ENGAGED ON THE MECHANICAL SIDE OF DIESEL ENGINE BASED .

POWER PLANTS
Item Particulars Number
No. : of Hours
L Constructional details of hydraullc and other types of couplmgs 2
forque converters servo motor.
II. Constructlonal details of various types of pumps, their drives and 5
antomatic starting, air conditioning. Constructional details of
various types of ventilation fans, and automatic starting, types of
wear on fans and pumps and their effects, detection of unbalance
in fans and pumps. Instruments for measuring vibrations,
vibration . analysis. and dynamic balancmg procedures, noise
measurements and control. '
III. = Fuel handlmg pIant Detarled eperatlon and maintenance of fuel 2
stock yard, fuel purifiers, heat tracing, transfer pumps settling -
-and service tank, etc., :
V. (@ Water Treatment - quality of water, dozing of chemicals 3
: for cooling water and boiler water. Study and effects of -
- water quality parameters. -
(ii) Compressors '
Scheduled Overhaul and inspection of engme and auxiliaries of. 15

the Plant:

(i)  Scheduled engine maintenance works requrred at 1500' 7

hours, 3000 hours, 6000 hours, 12000 hours and 24000

hours; maintenance procedures of lubricating oil pumps,
jacket water pump, etc., recycling ‘of Iubncatmg oil and

monitoring of lube oil parameters

(i)  Types of failures in the engine, break down maintenance,
‘carrying out hydraulic tests on cylinder heads, exhaust
- valves etc., calrbratlon of injectors and fuel oil pumps

‘(iii) Mamtenance of Turbocharger, dlsmanthng, checking the

bearings,- Compressor wheel, turbine shaft and blades,
cleaning, measurement of clearances on the compressor

as well as on the turbine side, before and after

- dismantling. Turbo charger washing methods.

(iv) Routine checking of oil pressute, water pressure, inlet and

outlet temperature, operating condition monitofing, types
of fallures and detection, scheduled maintenance works
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Vi

such as bowl cleaning,. rcplacemeﬁt 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

- malching practice, radiography and stress relieving methods,

VI

VIIL

IX

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 tackles, fabrication of
spares, repairs and maintenance of mechanical equipment such
as fork lifts, cranes, hoists, welding — modern techniques and
their applications. ' S

Composition, properties and behavior of Engineering materials
used in power stations. . . - : o

Residual life assessment and extension methods. -
Mechanical safety rules and policies.
Maintenance planning and spares inventory, productivity, cost

control. T
Total ‘

8

61 Hours
=2 Weeks

U
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" ENGAGED ON THE MECHANICAL SIDE OF THE COMBINED CYCLE GAS

Part VII

SPECIALIZED SYLLABUS FOR ENGINEERS AND SUPERVISORS

* TURBINE BASED POWER PLANTS

Item No.‘

Partlculars Number .
L of Hours
1 2 3
- Waste heat recovery boiler: 6
_ Corrosion of boiler and feed water heatmg pIant scale
formation in boiler in relation to water conditions.
11 ‘A01d cleaning and preservation of bmler mechamcal removal : 3 o
of deposits, auxiliary coolmg water system, by pass stack and
its features. - ,
1 Constructional details. of hydraulic and  other - types of 6
couplings, torque converters, servo motor. : ;
Iv - Constructional details of various types of pumps, their drives 3
and automatic starting, air-conditioning, various types of =
draught fans, their drives and automatic startlng
Vv Types'of wear on fan_s and pumps and their effects,, detection - 5
of unbalance in fans and pumps, instruments for measuring
vibrations, vibration = analysis and dynamic ‘balancing .
procedures, noise measurements and control. :
VI ()  Water. treatment- hardness, pH . valﬁe, clarifiers, 6
treatment, phosphate and hydrazine dosing, base '
exchangers. '
" (i1) DG sets and compressors.
Vil Power 'cyclg, piping, fittings, valves and thermal insulation, 6
Gas turbine overhaul procedures. '
VIII 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.
bearings and their installation and lubrication, Non destructive
testing and principles, procedures and apphcatlon Welding
techniques. Alignment methods.

Anti-friction -
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To be associated W1th field mamtenance Engmeers m the area

of :

(i)  Pressure parts maintenance

(i) Rofary equipment maintenance

(iif) * 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 al_kalme cleaning of water coolers, NDT,
governor bearing inspections, exhaust area inspection,
replacement of guide vanes, cleaning of blade cooling

passage, maintenance of bleed wvalves, compressor -

cleaning.

[9FT 11—8vg 4]
X Indian Boiler Regulation's and other statutory Regulations. 2
X1 Workshop, types and use of hand tools and tackles, fabncatlon 6
of spares, repairs and maintenance of mechanical equlpments
2 such as ve}ncles tractors, dozers, shunters, cranes and h01sts,
welding — modemn techniques and their appilcatlons in
maintenance of boﬂers turbines and associated plant.
® 2
XII Composmon propertles and behavmr of Engineering materials 2
used in power stations.
XII-  Residual life assessment and extensmn methods/Mechamcal 3
safety. rules and pollcxes
X1V Mamtenance planning and spares 1nvent0ry, productmty, cost 6
control.
Total. 76 Hours
° R =24 Weeks
XV On Job Training: 4 weeks
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Part VIII

S?ECIALISED SYLLABUS FOR ENGINEERS: AND SUPERVISORS

ENGAGED ON THE ELECTRICAL SIDE OF COAL,. DIESEL ENGINE AND

GAS TURBINE BASED: POWER PLANTS

Item
No.

- Particulars

Number -
of Hours

3

1

1

1

Y

‘I

Vi

VIL.

Viil

IX

Maintenance and commissioning of generators, excitation

system; generator seals, Generator protection- earth fault in‘rotor
and- stator, negative. phase sequence, loss of excitation,
_differential protection, back up protection, reverse . power

protection, under-voltage protection, overload protection,

constructional: details of the relays used; method of setting and -

their testing, -and over heating of rotors.

‘Motor maintenance

Transformer protection . - Buchholz relay, over current,

12

differential -and-earth fault protection; types of: relays used their

construction, testmg and: sethngs

Transformer commnss:emng, diselectric.  strength of - oil,
insulation resistanee. tap. changers, filiration of oil, pre-
commissioning testing.  Tan-Delta resistivity of oil ~and
preventive maintenance of transformers, dissolved. gas analysis.

Circuit breakers, commissioning and maintenance, isolators, dis-
connectors, bus:bar arrangements; charging, synchronising with
the grid, disconnecting for. repalrs maintenance of switchgear
contactors.

: Mamtenance of equipments in the -outdoor switchyard, current

transformers, -potential transfcrmers and: lightning arrestors,
operation and maintenance. Bus differential protection.

'I‘hermography monitoring

_Line protection, fault analysis, bus-bar and local breaker back-up

protection (LBB).

 Cables — control cables, layouts of equipments at voltage
_ exceéding 650V, testing' and maintenance.

Principle of electronic controls and transistorised circuits.

" Pneumatic and di-electric transmitters and receivers, servo-

motors.
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X1l

X1

X1V

XV
XVI

Xvii

XVIII

XIX

Interlocking, sequential control circuits, details of components
used.

Calibration and testmg of ‘varicus - types of instruments —

-3

indicating mstruments measuring mstruments, recorders, and

analysers.

Stétutory Electricity Acts and'-Rules-andp'ennit-inrocedure

Starting and control eqmpments of various’ types of motors,

station battery-care and' maintenance, trickle charging and

extended charging, operdtion and maintenance of rectifiers and-

battery chargers, UPS, emergency -power supply. -

'Economlc load dlspatch power system control and operation,

MV AR-control,  voltage Regulation and frequency control,
capacitors and reactors, islanding -schemes, carrier current
equipments, telephones; telemetering.

Station Emergency lighting arrangements.
Simulator Training

: ‘Total

On Job Training (A;pplicable only for- Englneers and Superﬂsors
engaged on Coal and ‘Gas Turbine based plants)

Tobe assomated with field electrical mamtenance in'the area of
(i) - HT/LT motors

(i) Transformerthaintenance

(iii) AC/DC supply systems, station battenes and DG sets
(iv). - Generator/ excitation systeriis

(v) Switchyard / sw1tchgear equipment mamtenance '

10

i

30

* 119 Hours

=4 Weeks -

N 4 weeks
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Part IX

SPECIALISED SYLLABUS FOR ENGINEERS AND SUPERVISORS
ENGAGED ON THE INSTRUMENTATION SIDE OF COAL, DIESEL
ENGINE AND GAS TURBINE BASED POWER PLANTS

Ttem
No.

Particulars

' Number

2

of Hours

3

IL

In

VI

VIL

Working principles, calibration, control - methods and
maintenance aspects of temperature measurement devices:

. {i} . Resistance thermometers, thermocouples

(ii) Recorders, indicators
(iii) Transmltters

Working principles, calibration, control methods and
maintenance aspects of pressure rneasurement devices:

. (i) Diaphragm gauges, Bourdon gauges

(ii) Recorders, indicators
(iii) Transmitters.

Working principles, calibration, control methods and

maintenance aspects of flow measurement devices:

(i)  Positive, semi-positive, rate and differential pressure
“flow meters ' '

(i) Recorders and indicators

(iii) Transmitters.

‘Working - principles, calibration, control methods and

maintenance aspects of level measurement devices:
(i) Dip-sticks, sight glass, pressure gauge bellows /

diaphragm, fleat, buoyancy, gas purge, differential -

pressure and capacitance type level measurement
systern

(i) Recorders and mdlcators

(iii) Transmitters.

‘Telemetering and signal conditioning - pneumatic systems,
- electrical systems, eclectronic systems and maintenance

aspects,

Basic electronics — Component familiarisation and various

types of circuits, micro.prodessors

Turbovisory instruments — the1r bas1c prmmples apphcatlon '

and calibration:

(i} Eccentricity and vibration, its interpretation and
measurements, different pick-ups, their location, etc.

(i) Use of vibration instruments and analysis, differential

expansion, measurement and interpretation, different

pick-ups, their location, etc., overall thermal expans;on

4
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VIIL

IX

XL

XL

XL

XIV.

XV

measurements, axial shift position measurements,
valve position and servo motor position indicators,

- differential metal temperature measurements, turbine

stress evaluators

Actuators: :
Operating principles of pneumatic, hydraulic and electrical
actuators and ‘their control - mechanisms, maintenance,

" inspection and testing aspects.

' Analytical instruments:

Theory and working principles- steam/ water analysers, like
conductivity, pH, Na, NH;, Hydrazine etc., theory and

' ~ working principles of combustion monitoring instruments

such as CO;, O, etc., interpretation of the above parameters
to the operating reglmes of the plant.

HP/LP bypass and PRDS system: 7

Piping schematic with details of  various valves and

transmitters, Equipment details — mechanical and electrical,
Control  philosophy, Pre-commissioning checks. and
commiissioning procedures. S

Instrument air system
Air Supplier, piping and piping layout, air punﬁcatlon and

- conditioning, basic theory and working principles of
" pneumatic transmitters and secondary instruments, theory
and working principles of E/P converters and valve -

positioners

- Control and Instrumentation scheme tracing:

Instrumentation and control scheme of fuel, air, flue gas,
feed water and steam systems including their measurements

(i) Fumnace Safeguard Supervisory System (FSSS), plant '

equipment protection and interlock system. (not
applicable for DG Plant and Gas Turbine based Plant)

(ii) Automatic turbine run-up system (ATRS), analog and

digital controllers. (not applicable for DG Plant)

Data acquisition system/d1g1ta1 distributed control (DDC)

- - UPS, control room layout

. - Total

On Job Training:

(Applicable only for Eng_ineers/SupervisorS engaged on Coal
and Gas Turbine based plants) - '

(i) Control system - basic principles, constructional

features,. -calibration,” preventive maintenance and

65 Hours

=2 Weeks

3 weeks -




- 286

THE GAZETTE OF INDIA : EXTRAORDINARY

[ParT III-—SEC. 4]

trouble shooting . of analog control systems,. Tevel,
flow, pressure and ' temperature control systems,
component / cards used in control systems, static and
dynamic timing, control valves and dampers
(i) Dataacquisition system or distributed digital control
systern — basic principles, -constructional - features,
* calibration, preventive maintenance and trouble -
shooting of digital and analog inputs to DAS .and their
conditioning, I/O and interface, functioning of alarms,
monitoring formats and logs, sequence of events

“Part X

1 week

SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND

MAINTENANCE OF THE CQAL BASED THERMAL POWER PLANTS

Common course for Electrical Mechamcal and Instrumentatlon :

Numbers

Item Particulars .
No. " of Hours
1 2 3
1. Power plant familiarisation 6
I Fundamental units and their conversion (mechamcal glectrical, 2
thermo-dynamic).
1 Engineering drawing and practice. 6
Iv. Fuels and combustion, types of fuels — their properties and 4
testing, requirement of efficient combustion
V. Boiler and boiler hougé plant and auxiliaries : i6
(1) General description. :
{ii) . Arrangement of boilers
' (iii)  Boiler auxiliaries
(iv)  Boiler instrumentation
{v) Fabrication.and assembly of dlfferent parts of boiler and'
its accessorles :
(vi)  High pressure welding in bm}ers
(vil). Arrangement of pulverised - fuel bmler in a modern
thermal power station , ,
{viii) Operatlon apprematlon (start-up, running and shutdown)
VL~ Water condltlonmg, pre-treatment. and demmerahsatlon waler 4
chemistry.
VIL Ash handling- electrostatic precipitation and mechamcal dust 2
- collector- functions and descnptlon of two types.
Turbine and turbine house —aux1har1es. . 12

VIIL

(i) Fundamental principle of steam turbine

(ii) Theory and operation of steam turbine

(i) Governing and protection of turbine

(iv) Operation appreciation (start-up, running and shutdown)
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IX.

XIL

© X1

Handling qf turbines and boilers under emergency conditions.

Condenser and vacuum extraction plant :
(i) Purpose and function :
(i) Construction of surface condenser and vacuum pumps

Regenerative feed water. heating, constructional-details of low
pressure and high pressure feed. water heaters, de—aerators and

‘evaporators.

Cooling water systems and cooling towers.

Flow dlagrams of basic cycles and scheme tracmg

(i) Coal handling,

(i) Steam and condensate

(iii) Ashand slag handling

(iv) Station "services - demestic water, air conditioning,
ventilation, lifts

(v) . Air services, air compressors, switchgear

(vi) Bearing cooling, and general service water system

(vii) Circulating water system

(viii) Feed water and reheating plant ' .

“(ix) - Fuel oil system

- (xy ‘Station batteries and battery chargmg equipment

XIV.

XVI.
XVIL
XVIIL

XIX.

XXII.

(xi) Station lighting, power supply and distribution boards.

Mechanical appreciation -~ correct use of machines, tools and
tackles, gauges, fits and clearances, tolerances, brazing,
soldeting and welding, bearings, gears.and thread, fasteners

Bearings types, installation and removal procedures and
maintenance of clearances and tolerances, oil seals types, their
applications and clearances.

Lubrication and cooling principles.
Station instrumentation and controls..

F ire-ﬁghting installations in thermal power station. y
Electric shocks; first.aid, ac;ld bum alkali wounds, chlorine gas
poisoning and their treatment.

Duties and. responsibilities of operators and plant attendants,.
carrying out instructions, reperting 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
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XX Prmc:ple and working of alternating current and direct current - 2
generators and their parallel operation.

XXIV Principle and working of transformers and theu parallel 1
"~ operation
XXV, Principle and working of alternating current and direct current 2

motors, tlxeir speed characteristics, conttols. , .
XXVIL Stbrage battery- principle, construction and charging. . 1

- XXVII  Alternator cooling - different systems of cooling, advantages of. 2
: hydrogen cooling over others, hydrogen plant. - S

Total 115 Hours
: : =4 Weeks -
Part XI

SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND
MA]NTENANCE OF THE DIESEL ENGINE BASED POWER PLANTS

Common course for Electrical, Mechamcal and Instrumentatlon

Item Particulars Numl_)_ér
No. _ . . of Hours:
i o ' 2 : 3
I Power plani familiarization. _ : 8
i Fundamental units -and then' conversion and measurement 4

(mechamcal electrical, thermodynamw)
IIl.  Engineering drawing and practice - 6

IV Fuels and combustion, types of fuels — their properties and 8
testing, requirements of efficient combustion. '

V.  Diesel Engine and Auxiliaries : , - ’ : 24

D General description

(ii)  Arrangement of engine

(iii)  Engine auxiliaries -

(iv)  Assembly of different parts of engine and its accessories -
W) Engine instrumentation

(vi)  QOperation appreciation (start up, runnmg and. shut down)

VI  Water cond_l,tiomng, pre treatment and demmerallzatlon. R ]

- VI Effluent treatment, plant functmns and description, importance 4
of treatment plant.

VIII  Turbochargers: 6

1) Fundamental principles of turbocharger-~
(i)  Theory and opetation of turbocharger -
(iii)  Monitoring and protection of turbocharger
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X
XI.

X1

Handling of Errgine under Emergency conditions.

Fuel oil and lube oil separators
@) Purpose and function

{ii) Operatlon and maintenance of separators

Cooling water s_ystem and radiators. -

. Flow Diagrams of basic ¢ycles and schemie tracing.

(i) Fuel handling.

(i)  Fuel oil system (HFO and Diesel oil)
(ii1)  Jacket water cooling system '
(iv)  Lube oil system

[42)] Air intake system |

" (vi) * Engine cooling water system -

(vii)  Exhaust.gas system

(vii) Station services, domestic water, air conditioning,

“ventilation, lifts, etc. .
{ix)  Air services, air compressor :
(x) - Steam system and heat tracing of fuel pipes
(xi)  Station batteries and battery chargmg equipments.

- (xii) Station lighting, power supply and. dlsmbutron boards

XIII

X1V
XV

XVI

XVI

< XVII
XIX
XX
XX1

XX

switch gear..
Mechamca] application — correct use ‘of machines, tools and
tackles, gauges, fits and clearances, tolerances, brazing,
soidering and welding beanngs gears and thread fasteners.

Station instrumentation and controls,

. Fire fighting installation in D.G. power station.

Electnc shocks first aid, acid burns, alkali wounds/chlorme gas

- poisoning and their treatment.

Duties and responsibilities of operators and plant attendants in
carrying out instructions, reporting fo supervisors, recording,.
- reading unusual occurrences, expected behaviouir, drsmplme

sincerity, cleanlmess and Jove for machines.

Safety equipment and personal cleanliness, cautions and caresin- -

power station working,

- How electricity is generated, transmitted and drstnbuted e

-generator to Consumer service board,

Principle and workmg of alternating current and direct current
generators and their parallel operation

Prmcrple and workmg of transformers and their parallel
operation

Pringiple and working of alternating current and direct current
motors, their speed characteristics and control.

3747 GIM0—37
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XX ' ' 3.
Storage battery- prmc:lple construction, boost charging, ﬂoat ’
charging and importance of DC in DG power plant ’ :

- 140 Hours

Total =5 Weeks

Part XII '

SYLLABUSV FOR TECHNICIANS ENGAGED IN THE OPERATION AND
MAINTENAN CE OF THE COMBINED CYCLE GAS TURBINE BASED -
POWER PLANTS |

Common course for Electrical, Mechanical and Instrumentation

Item _ Particulars -~ . " Number
No. i - . . of Hours .
1 - 2 , 3
L Gas P0wer.plant familiarization o . 8

1L Fundamental units and thelr conversion (Mecha*ncal : 2
electrical, thermo- dynamlc) :

IH. Engineering drawing and practice. ' ' 6

v. Fuels and combustion types of fuels — their properties and : 4
testing, requirement of efficient combustion '

V.  Gasturbine and WHRB ‘ 20
(1) General description. ' :

(ii) Arrangement of Gas turbines '

(i) ~WHRB (Waste Heat Recovery Boiler)

(iv)- Instrumentation and Conirol system

(v)-  Fabrication and assembly of different parts of gas
turbine and its accessories.

(vi)  High pressure welding .

(vii)  Fuel storage and transport arrangement.

(vi) Operation appreciation (start-up, running and

shutdown)
VI . . Water conditioning, pre-treatment and demineralisation. 4
VIL.  Steam turbine and turbine house auxiliaries. ' 12

(1) Fundamental principle of steam turbine .

(ii) Theory and operation of steam turbine

(iii)  Arrangement of steam turbine. -

(iv)  Governing and protection of turbine. B

(v) Operation appreciation (start-up, running and

shutdown)
VIIL Handling of gas turbine, steam turbine and WHRB ' 4
IX. Condenser and vacuum extraction plant : P ) -3

(i)  Purpose and function.
(i1) Constructlon of surface condenser and vacuum pumps
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- X

XIIL

XV

XV.

XVL

XVIL -

- XVIIL

.. XIX

XX

b XXIL

XX

XXIV.

Cooling water systems and cooling towers.

Flow diagrams of basxc cycles and scheme tracmg

(i) Steam and condensate

(ii) Station services, domestic water, air conditioning,
ventilation, lifts

- (iii) " Air services, air compressors, sw1tchgear

(iv) Beating cooling and general service water system.
(v) Circulating water system.

(vi) Feed water system

(vii) Fuel oil system
(viii) Station batteries and battery chargmg equ;pment

(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 installations in thermal power station.

Electric shocks, ﬁrst aid, acid burn, alkall wounds, chlorlne
gas poisoning and their treatment

“Duties and responmblhtles of operators and plant attendants
- carrying out instructions, reportmg to supervisors, recording

reading unusual occurrences, expected behavior, disciplinie,
sincerity, cleanliness and love for machines.

Safety of personnel and equipment, cleanliness, cautlon and
care in power §tationi working. '

5 ' .
How electricity is generated, transmitted and distributed i.c.
generator to Consumer service board.

‘Fundamental units, conversion and measurement of

electrical quantities.

Principle and working of alternating current and direct
current ;:enerators and thelr parallel operation.

Pringiple and working of transformers and their parallel
operation

Prineiple and workmg of dlternating current and direct -

current motors, their speed characteristics, controls.

Storage battery- pnnmple construction and charging.

Alternator cooling, different systems of cooling, dvantages
of hydrogen cooling over others, hydrogen plant.

Total

18

119 Hours
=4 Weeks
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Part XIII

SPECIALISED SYLLABUS FOR TECI:INICIANS ENGAGED ON
MECHANICAL SIDE OF THE COAL AND GAS TURBINE BASED POWER

PLANTS
Item Particulars Number.
No. ' of Hours
1 ) 2 3
I. Types of bearings, oil seals and their uses. 4
1L Types of {falves, safety valve, suction valve, delivery valve, non- 15
return valve, bypass valve, drain valve, air release vilve, control
valve, float operated valve, solenoid operated and pneumatically
operated valve and their applications. '
II.  Efficiency loss in boiler / turbine cycle 4
Iv. Interpretation of 'insti'ument reading and accurate IOgging' 2.
V.o Marklng and measuring, workshop practlce weldmg and gas 5
cutting, pipe fitting methods ' ‘
V1. Pump maintenance 7 5
VII.  Shaft alignment methods’ 4
VIII.  Drives maintenance, keys 4
IX. - Insulation types and applications - 2
X. Mechanical safety - ' 4
XI. Vulcanizing 2
XI.  Couplings - different types- rigid, flexible, magnetlc and fluid 3
' couplings. ' .
XTI Clutches - different types and uses, 2
XIV. Maintenance of pnéumatic measuring i_nstruments_; 'servomdtors, 4
- - power cylinders and other thermostats, Monistats.
XV.  Maintenance of instruments, recorders, clocks. 4,
XVIL.  Vibrations —  general knowledge of  their causes, - éffects.-
remedies, ‘measurement and balancing. ' 8
Total 72 Hours
) =2 ¥ Weeks.
XVIL. On Job 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

Item o Particulars : Number
No. . ' : of Hours
1 , 2 3

1 Types of bearings and their uses. ' ' 3
Il Types of valves, safety valve, suction valve, delivery valve, non 5

return valve, bypass valve, drain valve, air release valve, control
valve, float operated valve, solenoid operated and pneumatlcally
operated valve and their apphcatlons

III- Efﬁcxency cornputatlon 1nD1esel Engine. - ‘ 4
v Interprctmg instrument reading and accurate loggmg 2
Y Marking and measurmg, workshop practtce welding and gas 4.

. cutting, pipe fitting methods

VI Pumps maintenance. ' ) 4

VI Shaft alignment methods. : _ 4

. VIl Drives maintenan_c’e keys - ' o 4

IX  Insulation tyi)es and applications. ,7 | - ) | _ )

X Mechanical safety S 1 ‘ o | 4

XI Vﬁlcanizing ' : : _ 2

q Xl Coupling- dlfferent types ngld flexible, magnetic and fluid 2
- couplings. |

5 Xl Clutches- different types and'u_s.es _ _ 7 2

X1V Mail.ltcnance of pr;euﬁllatic measuﬁng instruments, se_:r.vomotors,' 4

power cylinders and other thermostats, monostats.
XV Maintenance of instruments, recorders, clocks S 4
- XVI Vibration — general knowledge of their causes, effects, remedles 8
i measurement and balancmg ‘
‘ Total 58 Hours
: =2 Weeks

XVII  Onjob Training in above areas with hands on practicals 8 Weeks




- 294

THE GAZETTE OF INDIA : EXTRAORDINARY

[PART I[[---8zc. 4]

Part XV

SPECIALISED SYLLABUS FOR TECHNICIANS ENGAGED ON

ELECTRICAL SIDE OF THE COAL, DIESEL ENGINE AND GAS TURBINE

BASED POWER PLAN TS

Item Particulars Number
No. , of Hours
1 2 3
L Alarm systems — visual and audible. 2
Il Isolators, circuit breakers and contactors. 3
III. Earthing and neutral gTot'mding, necessity of: methods for, safety 4
rules while handling electrical equipments. Reading electrical
circuit diagrams
IV Motor winding and repairs. 4
V . Maintenance of internal telephones and public address systexns. 3
VI Meggering and testing of wiring and cable faults. 3
VII  Maintenance of electrical motors. 3
VIl Maintenance of eleetrical switchge_ar's. 8 .
X 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 msemon and
removal, colour code for fuse ratings.
X Motor starters and their applications — dlrect-on-hne star —delta, 5
rotor reSIStance contactors and relays :
XI Meggers, avometers, voltmeters, ammeters, watt meters, energy 6 -
meters general information about their use
- XII  Maintenance of batteries and rectifiers 3
XII. Maintenance of transformers and tap changers; 6
XIV.  Laymng and jointing of cables of voltage up to 250 v and exceeding 4
250 V but not exceeding 650 V.. .
XV.  Panel wiring methods, connections, earthing principles of operation 2
of small dlstnbutlon transformers. '
- XVI Current and potential transformers, purpose, connection and use. 2
XVII  Various types of drives. 2
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XVII Elementary knowledge of Engiheering matferials and their -2
' properties. o :
XIX  Lubrication and éooling system \ 4

Total 74 Hours
=2 % Weeks

. XX OnJob Training in above areas with hands on practicals: - :
1) Technicians engaged on coal and gas based Power Plants. 16 Weeks

(i) 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 -

“Ttem _ 7 Particulars - : Number
No. : -~ ‘ ~ of Hours -
-1 . _ 2 . s , 3

1 Pressure gauges - Bourdoﬁ"‘" type gauge, manometer, vacuum - 5

gauge, baromeler, principles of operation, absolute pressure, gauge
and vacuum pressure ant théir inter-relationship, calibration.

I Temperature indicators, mercury thermometers, resistance 4 .
thermometers, thermocouples, pyrometers, gas. thermometers

‘temperature alarm, calibration.

I Level gauges - différent types - level alarm, calibration. - 3

(S

1V Flow meters - steam and water, general principles, calibration.
Instrument workshop practice — multi meters, megger

V  Electronic circuit diagram study, driliing, soldcting, use of 6
resistance bridge and workshop potentiometer.

VI Electronics - components, oscilloscope, power supply, signal - 8
. generator applications, logics and timers. '

VI  Telemetering and signal conditioning, transducers; thresholds, . 12
transmitters and their ealibration. \

\}III_ Instrument air control systeins ‘ . : : 2

7 IX = Actuoator maintenance.‘ | _ 4.
X Analy-ticél. instruments. | , | T 3
XL furnace safeguard. superviso.ry instruments,  turbovisory . 6

instruments. (Not applicable in case of Diesel engine based power
planis and gas turbine based-power plants.)
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XII

XUl

XV

XV

XVI

Instrument fault ﬁndiﬁg

Familiarisation of data acqulsltlon systern / dlstﬂbuted digital
control.

Power supplies and alarm system

Safety precautions
Total
On Job Training in above areas with hands on practicals
. (i) Technicians engaged on coal and gas based Power Plants,

©(ii) Techmmans engaged on n Diesel engine based Power Plants.

Part XViI

SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN THE

8 Weeks

2
3
e
1 "
' 68 Hours
"z=2Y Weeks
16 Weeks )

OPERAT ION AND MAINTENANCE OF THE HYPRO ELECTRIC POWER

PLANTS

Common course for Electrical, Mechameal and:Instrumentation

machine arrangement, equlpment switchyard and auxiliary

arrangements.

Item " Particulars Number
No. ' of Hours
1 ' B 2 3
1 General Introduction: : 5
(i) World Power Scenario
(1)  Growth of Power Industry in India
(ifl)  Generation Scenario in India
(iv)  Transmission-and Distribution Scenatio. in India
{(v) Role of Private Power Participants in India
(vl)  Organisation / Power Sector set up
(vil)  Introduction to Indian Standard specifications for
_ Electrical wiring
I Concept of modem hydro station: - , 3 :
' Types of stations, theirrole in the power systems base load, and . N
peaking load, run-off-the river, stérage type and pumped storage .
power plants, concept of unit, typ:cal surface and underground -
hydro power statlons :
111 Choice of location of large hydro statien: water availability land 3
- availability, selection of installed capacity, selection of type of ;
: "turbine, choice of size of generating units.
IV Hydraulic system, reservoir, storage capacity, operanon of 3 \
reservoirs, dams and barrages, intake, surge tank, power
tunnels/channel, fore bay and penstocks, pressure shaﬁ, tail race
and tail race tunnel/channel, protectjon against watet hammer
and negative pressure in penstocks arid suction head. Dewatermg
: of water conductor systems. i '
v Plant lay out in hydro stations above 25MW capaczty including 3
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VI Constructional details and working prmmp!es of -valves -
butterfly, spherical, needle etc:
@ Requirements and principle of operation

(i)  Type and selection criteria of valves and their operanon ‘

. and control.

VII  Constructional details and workmg prmc:ples of hydro_

mechanical equipments.

(i) Requirements and principle of operation.

(ii) Type and selection criteria of hydro mechamcal
equipments and their operation and control.

VIII  Constructional details and working prmmples of turbines and
auxiliaries. )
(i)  Prnciple of operation, types and characteristi¢s of turbmes
(ii)  Choice, rating and specifications of turbines
(iii) Components of turbines and their design -
(iv)  Type of govemors - hydraulic and electronic
(v)  Guide bearihg and shaft seal anangements

IX  Working prmc:lples characteﬁstics and operation of auxﬂlary

systems.

(1) Unit Auxﬂxarles
(i)  Oil pressure units
-(iiy * HP lubrication system
(i) Braking and jacking system
(iv) Central grease lubrication system _
(v) - Carbon dust collection system for slip rings, exciters

and brake pads. !

(vi) Cooling water system.

-~

e

(2) Common Auxiliaries
(i) EOT cranes and hoists .
_ (i) Ventilation system
(iif) Air conditioning system
(iv) Compressed air system
(v) Drinking water system
(vi) Sewerage system
(vii) Elevator/lifts
(viii) Dewatering and drainage system ‘
-(ix) - Communication systems :
X Constructmnal details and workmg principles of aliernators and
“excitation systems. - '
(i)  Alternators, characteristics and rating, types of winding,
bearing arrangements, cooling arrangements '
¢h) Main and pilot exciters, voltage regulators, types-and characteristics,
amplifier and magnetic amplifier, static exc1tatlon system, Automatic
) Voltage Reglation (AVR}. )
(iii) Mathod)s of groundm_g )
(i) Glefféirator transformer Connéttions

I

XI DC %ihd 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 Gi/10—338
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XII

Xi

X

XV

TXVII

Xvin

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,
Gitcuit breakers, isolators, current transformers, potential

transformers, lightning arrestors, wave traps, coupling capacitor, '
IMU and  three element protection devices, :grzpunding', '

arrangements.

Indoor and out door switch gear: Types: MCB, bulk oil,
minimum oil, air blast, vacuum, SF, breakers, constructional-
functional details and characteristics.

- SF, gas filled EHV switchgear

(iy ~Working principle and basis of instrumentation -and
- measurements: Detail of measuring instruments ~ for
- pressure, flow, temperature, leve!l, vibration, -alignment
and current, voltage, power, reactive power, frequency,

energy, winding temperature, auto confrollers, -recorder,

Megger- its use for primary detection of faults, data

- acquisition -system, digital distributed control, UPS, unit

" co-ordinate master control. o '
(ii) - - Testing of electrical and mechanical testing equipments

Control and protection — sequeniial operation and interlocks
(i)  Unit protection and interlocks '
(ii) Turbine and auxiliaries and vibration monitoring

(ii) 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, etc. ' :

(v)  Different types of protection relays

(vi) Importance of sequential interlocks

_ (vii) Transformer protection- differential, over load, over
_ fluxing, restricted earth fauit, high temperature, buchholz -

protection , , :

(vili) Types of motors and variable speed drive and control

(ix) Various types of pumps and their starting control ’

(x) Annunciation systems ' ' :

(xi) - On line monitoring devices

Operation control and supervision o , 7

(i) General machine start and stop procedure and sequence

(i) Handling of turbine and generator and auxiliaries: under

 failure condition. such as, mechanicaland ‘electrical

auxiliary and governor failure, grid failure and other
failure conditions. o :

(iii) Alternator- synchronizing, loading, parallel operation, -

active and reactive power sharing and frequency control.

-t

L
f

12

14

15

i2
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XIX

@ Fire safety procedure
(i)  Fire protection of generator
(iii) - Fire fighting and e’mulsiﬂer type protection

General - safety precaunons treatment of electncal or acid/alkali

_ burns, permit to work, first aid, protective gear/ clothing, safety

in - movement and storage of materials, safety aspects of
switchyard.

Factory Act, Electricity Act, 2003, Central Electricity Authority
_ (Measures relating to Safety and Electric Supply) Regulations,

2010, and other statutory Regulations concerning power stations

. (broad outline).

XXII

XXIIE

XXV

Erection, testing and commissioning of turbine, generator,
control and instrumentation, switchyard and auxiliary systems,
maintenance procedures, PERT/CPM method, power station
records, \rjnaintenance planning.

Plant performance, generation ‘cost, machlne avallabllxty and
other commercial aspects

Personnel management, duties and responmblhtles labour laws
and labour welfare.

Broad  principles of material manégement, procurement
~ procedure and inventory control. :

' ‘Total’

On job training:

(1} Control room desk operation:

(i) Pre-start checks

(11) 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) Simulator ﬁammg/computer apphcatlon for plants

2. Tire fighting and fire safety procedures during _emergency.

10

12

173 Hours

"= 6 Weeks

7 Weeks

(6 Weeks)

{1 week)
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Part XVII1

SPECIALISED SYLLABUS FOR OPERATION AND MAINTENANCE
ENGINEERS AND SUPERVISORS ENGAGED ON THE MECHANICAL SIDE

OF HYDRO ELECTRIC POWER PLANTS .

Item

No.

. Particulars

Number

of Hours

i

2

3

I .

I

11

IV

Predictive, preventive and emergent maintenance, types of

- failure and detection:

(i) - Periodical maintenance and mspectlon of turbme and
~ auxiliaries .

(i) Maintenance of pumps, valves and pipe work

- (ii1) Lubrication principles and their characteristics

“(iv) Purification of lubricating oil and selection
(v} Mechanical alignment
(vi) Static and dynamic balancing of machlnes
(vil) -Maintenance planning
(viii) Modern techniques and 'their applications in
maintenarnice 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
(i) Hydro'mechanical gates
(iit) EOT cranes

Predictive, preventive and emergent maintenance of:
(i} Ventilation and air conditioning system -
(i)  Central grease lubricating unit
(iii)  Air compressors
(iv)  Lifts
(v) DG sets
(vi)  Fire fighting equipments

Maintenance practices - rigging and slinging, bearing, scraping

and matching, radiography and stress relieving methods, anti-
friction bearings and their installation and lubrication, non
destructive testing and prmctples, procedure and application.
Welding technlques and equipment.

Workshop: Types and use of hydraulic, pneumatic and hand
tools and tackles. Fabrication of spares. Repairs and
maintenance of mechamcal equipments such as vehicles,
dozers cranes.

Comp081t10n properties and behavior of Engineering matenals
used in power statmns

12

12

10

10
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VII Residual life asseésfnent and life extension methods

VIII  Mechanical safety rules and practice

IX

Spares inventory, productivity, cost control.

Total

On Job Training: ) _

To be associated with field maintenance of ;-

() 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. '
(iiff) Welding and non destructive testing
(iv) Work shop procedures

Part XIX

6

4

R .
. 74 Hours
=2 % Weeks

3 Weeks

SPECIALISED SYLLABUS FOR OP_ERATION 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

IT.

L

Iv

Predictive, preventive and emergent maintenance and inspection

of generators, excitation system, generator bearing. Principles
of electronic controls and transistorized circuits. Generator
protection- earth fault in rotor and stator, negative phase
sequence, loss of excitation, differential protection, back up
protection, reverse power protection, under/over voltage
protection, over load protection, dry out of generators.
Constructional details of the different types of relays and other
sensing equipments, method of setting and their testing. Wiring
details of control panels. Insulating materials and their use. '

Predictive, preventive and emergent maintenance of mators,

- Transformer: preventive maintenance of transformers,. dielectric

strength of oil, insulation resistance, tap changers, filtration of
oil. Tan-Delta resistivity of oil, dissolved gas analysis and other
testing of oil

‘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 )

arrangements,  charging, synchronizing with thé grid,
disconnecting for repairs, maintenance of switchgear contactors.

15

- 8
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Vi

Maintenance of equipments in the outdoor and indoor g -

. sw1tchyard Operation and maintenance of current transformers

VI

VIII

potential transformers and lighting arrestors. Bus differential
protection, etc: LV, HV and EHV cables and their Jomtmg and

- testing.
Maintenance of SF, gas filled insulated switch gear. 6
Station auxﬂlary supply, station battery-care and maintenance, 10

IX

trickle charging and extended charging, operation and
maintenance of rectifiers and battery chargers, UPS, emergency
power supply, stafion groundmg arrangements.

Line protection and fault énalysis. o 4

- PLCC equipments, telemetering, and other latest communication

" . systems like fiber optics, microwave, etc.

XI
XII
XIII
XIV

XV

XVl

XVIL

XVIII

Computerized on-line monitoring of power plant(DRs, Event 4
Logger and SCADA) :
Interlocking sequential control circuits, detalls of components 7
used. : '

~ Calibration and testing of various types of instruments, 10

indicating/ measuring instruments, recorders and analyzers,
including transducers and RTUs (Remote Transmitting Units)

Statutory Electricity Acts and Rules, permit procedure and site 4
safety rules.
Economic Joad dispatch, power system control and operation , - 10-

MVAR-control, voltage Regulation and- frequency control
xslandmg schemes, function of RLDC/SLDC

Station emergency lighting arrangements. _ -2
R&M and residual life assessments and life extension of 4
equipments ' i
' Total 120 Hours
=4 Weeks
On Job Training: ' L 4 weeks

. To be associated with field electrical maintenance of:

(i) - Generator and auxiliaries

(i)  Common auxiliary systems

(iiiy Transformer . '

(ivy LT/HT switch gear in power plant and mdoor and out door

switch yard
{(v) Control room operation.
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' SPECIALISED,SYLLABUS FOR OPERATION AND MAINTENANCE

Part XX

ENGINEERS AND SUPERVISORS ENGAGED ON THE .

INSTRUMENTATION SIDE OF THE HYDRO ELECTRIC POWER PLANTS

~Item
""No.

-Particulars

Number
of Hours

2

3

1
I

IL.

ML

A

VII

Working principles, calibration, control methods and maintenance

" aspects of temperature measurement devices.
(i) . Resistance thermometers; thermocouples

(i)  Recorders, indicators

(i) Transmitters
(iv)  Transducers and RTUs.

Working principles, calibration, control methods and maintenance
aspects of pressure measurement devices '
(i) Diaphragm gauge, Bourdon gauge

(ii)  Recorders, indicaters

. '(iif)  Transmitters

Working principles, calibration, control methods and maintenance

aspects of flow nmeasurement devices: '

(i)  Positive, Semi-posuwe rate and differential pressure flow
meters.

(i) - Recorders and mmcators

(iii) Transmitters.

- 'Working principles, calibration, control msthods and nr'amtenance '

aspects 0f level measurement devices :

() -~ Pressure gauge bellows/diaphragm, float, buoyancy, gas
purge, differential -pressure and capacltance type level
* measurement: systems i .

(ii) Recorders and indicators

(i) Transmitters

Telemetering and signal conditioning - pneumatic systems, electrical
systems, electronic system’s-and maintenance aSpects.

Basic electronics — Component famﬂlanzatlon and various types of
C]I’CUI'[S, mICI'OpI'UCBSSOI'S

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 instruments and ‘analysis, different pickups, their
location, etc., axial shift position measurements, valve position and

servo motor position indicators, differential metal temperature

measurements.

5

4.

4

. i

12
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VIII Actuators: : 6
‘ Operating principles of pneumatlc, hydraulic and electrlcal actuators .
and their control mechanisms, maintenance, mspectlon and testmg _
aspects.

IX Instrument air system: o o 4
' Air Supplier, piping and piping layout.

- X, " Data acquisition systems. Microprocessor based control system for 11
generating units including gévernors and. excitation systems. Digital
distributed control (DDC), UPS, control room layout ) .
' ) Total 62 Hours
- =2 Weeks

AI. On Job tralmng ,
(1) Control system - basic pnnclples, construction featurcs, 2 weeks
calibration, preventive maintenance and troubie shooting. Analog
control systems, level, flow, pressure and femperature control .-
“systems, component/cards used in control systems, static and
dynamic timing, control valves and dampers.

(2) Data Acquisition System (DAS) or distributed digital control 2 weeks
system - basic principles, construction features, calibration, :
preventlve maintenance and trouble shootmg of digital and analog

inputs to DAS and their condmomng, VO and interface, functioning

of alarms, momtonng formats and Iogs sequence of events.

Part XXI

~ SYLLABUS FOR TECHNICIANS ENGAGED IN THE OPERATION AND
_ MAINTENANCE OF THE HYDRO ELECTRIC POWER PLANTS

&

v Common course for Electrical, Mechanical and Instrumentation

" Ttem : ' : o : -~ Number

No. : , Particulars L of Hours
1 . _ a 2 B 3

I Fundamiental ‘uitits, conversion of and “measuring electrical 2 °

quantities. © 68 S

II How electricity is generated transmitted and dlstrlbuted 1e' 2
generator to Consumvr service board. "

i Principle and working of alternating current and. direct curent 2
gencrators motors, their speed characteristics, confrols.
ilta

v _Prmmple and ‘working . of transformers:. and their parallel 2

operauon BEETFT TP S el Tty faing 009 nmmuu. '
?*”mm WER 0k )[Drr Huilizng TolEA OVISE
v Power plant familiarization ‘ ' B3P g YRS )
\"21 Turbine and auxiliaries: - o 8

(i) Fundamental principle of turbines and inlet valves
(i) Theory and operation of turbines and inlet valves
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05

VI

IX.

X1
XIII
XIv

XV

XVI

(i) Govemning and protection of turbine ‘

(iv) Operating procedures (start-up, running and shutdown)

(v)  Various types of fauits in generators, turbines and
auxiliaries -analysis thereof,

Generator and auxiliaries: -

. (1) Fundamental principle and working of generators -
- (i) Excitation system - ‘ -

(iii) Automatic voltage regulator
(iv) HV,EHV, LT and control cables -

" (v}  Generator transformer connection

(vi) . Protestion of generators . : : ,
(vii) Operating procedures (start up, running and shut down)

Engineering drawing and practice ‘
Handling of turbines under emergency conditions.

Power station mechanical auxiliary system- general aspects and

“basic flow diagrams, etc,

() EOT cranes _

(il) Hydro mechanical gates

(1) OPU .
(iv) Central grease Iubricating unit
(v} . HP lubrication system. ,
(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

(x1) Air services, air compressors
(xii) Lifts

Mechanical appreciation — correct use of machines, tools and

- tackles, gauges, fits and clearances, tolerances, brazing,

soldering and welding, bearings, gears and threads, fasteners.

‘Electrical appreciation- correct and Appropriate use of electrical
- tools like Megger, tong testers, multi-meters, insulation festing
_ equipment, earthing and its importang:e.

Bearings- types, installation and removal procedures and

maintenance, clearance and tolerances, oil* seals- types,

- applications with clearances.

Lubrication and cooling principles.
Station inStrumentation and controls.

Power station electrical auxiliary system - general aspects and
basic flow diagrams, etc. : '

(i)  Station lighting, power supply and distribution boards

(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 o
XYII_ El?CtﬂE: shocks, first aid, acid burn, alkali wounds, Chlorine gas 3
~ . poisoning and their treatment. IR : : '

XVIII Firg fighting installations in hydro power station K : 2

" XIX  Personnel 'safety equipment, cleanliness, -caution aﬁd- care in | 2
power station working.  Importance of earthing. . : ?

- XX Duties and responsibilities of operatofs and 'plantr attendants, 3

carrying out instructions, reporting to supervisors, recording:
r;_aadmg, visual  occurrence, expected ‘behavior, ~discipline,
sincerity, cleanliness and love for machines ' ‘

- Tota;l‘ 86 Hours

7 © =3 Weeks
XXI | On job Training in above‘_areas with hands on practicals. 4 weeks ,
Part XXI1 | |
SPECIALISED SYLLABUS FOR TECHNICIANS TO BE ENGAGED ON THE.
MECHANICAL SIDE OF THE HYDRO ELECTRIC POWER PLANTS
Item Particwars. T - Number
" No. o : _ of Hours\
1 2 . L 3 ‘
I Opetration and general aspedts of annual maintenanee of turbine 6
and auxiliaries ' ——
() Turbine -
(i) Inlet valve
(iii) Governing system
(iv) Shaftseal : '
. R y . 5
I Operation and general .maintenance of cofn'mon mechanical . - 6

auxiliaries:

(i)~ Pumps and’ associated . pipe work such as cooling water

system,
system

fire fighting system, drainage.system, dewatering

(ii) * Air conditioning and ventilation system
(iil) Air compressors o
(iv) ~EOT cranes :

" (v) “Hydro mechanical gates

(vi) Turbine
(vii) Lifts

and generator bearing

(viil) Fire fighting ' system for’ po'wef house complex and
specifically for equipments like transformers and generators
with knowledge of different fire fighting systems.
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11 Types of valves- safety valve, suction valve, delivery valve, non- 4
return valve, bypass valve, drain valve, air release valve, control
valve, flpat operated valve, solenoid operated and pneumatically
operated valves and their applications,

IV Interpretation of instrument reading and accurate logging = ' 2
v Workshop practice, making of spare parts, welding and gas 'cutting, ' 4
pipe fitting methods, introduction to various tools, tackles and '
practice.
VI Shaft aIign_ihent— me_thods.. , o - 4
VII  Rubber comporlenté, their vses and handling. -2
VIII - Maintenanc.e of meashringr instruments such as dial “gauges, 4

micrometers, vernier - calipers efc.

IX Couplings-different types, rigid and flexible coupling. . - 2

X  Vibration-general knowledge of the causes, effects remedies, 4
measurement and balancing. :

XI Standard storage practices for spares and materials. . o 2
Xl Mechanical safety. - : 2

Total -~ 42 Hours
=1 % Weeks

XIlI On Job Training in above areas with hands on practical: 4 weeks
Part XXI11 S '
_ SPECIALISED SYLLABUS FOR TECHNICIANS TO BE ENGAGED ON THE.
. ELECTRICAL SIDE OF THE HYDRO ELECTRIC POWER PLANTS
7 Item . Particulars Number
No. - of Hours
1 ' ' , 2 : . : 3
I Operation and general aspects of annual maintenance. of ¥

~generators and auxiliaries
(i}  Generator and its dry out
(i), Excitation system
(iii)) AVR
II  Operation and general mamtenance of common electncal g
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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R

VI

VI

X1I

(X1

- XIV

XV
XVI
XVII

XVl

XIX

Operation and maintenance of transformers including oil
filtration - -

Qut door switch yard equipment such as isolators, circuit
breakers and contactors, earthing switches, CT CVT,LA -

Indoor switch gear system
‘Alarm systems v1sual 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 elecirical switchgears

Fuses-rewirable types, cartridges typé, 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-- d1rect-on—1me star delta,
rotor resistance, contactors and relays '
Voltmeters, ammeters,. watt meters, energy Imeters, meggers,

multimeters, tong testers and general information about their use

Laying and _}omtmg of cables of voltage upto 250 V and

‘exceeding 250 V but not exceeding 650 V.

Panel wiring methods, connections, earthing, and principles of
operation of small distribution transformers.

Protection relays, current and potential transformers, purposes,

" connections and use.

Elementary knowledge of electrical Engineering materials and
their properties. '

Bas1c knowledge of computers and on line monitoring system

Familiarization with superv1sory cont:rol and data acqulsmon

system. ’

Total

On job Training in above areas with hands on practicals.

80 Hours
=3 Weeks

4 weeks
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Part XXIV

SPECIALISED SYLLABUS FOR TECHNICIANS TO BE ENGAGED ON THE
INSTRUMENTATION SIDE OF THE HYDRO ELECTRIC POWER PLANTS

Item ~ Particulars : Number
No. ' L ~ - ofHours
1 - 2 . S 3
L ,Famlharrzatron wrth Supervisory control and data acquisition 4
system : :
II.  Power supplies and alarm system : 4
III. Power station_instrumerrts, their maintenance and testirrg 4
() Event sequence recorder
. (ii) Disturbance fault recorders

(iif) Sequence controllers
(iv) Digital relays

IV Water flow meters and their agblication and maintenance : 2
i 7 V  Pressure gauge: Bourdon type gauge, barometer principles of 3
' operation, absolute pressure, vacuum pressure, maintenance of

pressure gauges.

VI Level "gauges Different types of level gauges and their .= 3

apphcatron in power house and calibration

VIl  Temperature indicators:’ mercury thermometers, resistance 3
thermometers, thermocouples, their use in power house and
calibration

VIII  Instrument workshop practice: electronic circuit diagram study, 6

multi-meters, Megger, drilling, soldering, use of Tesistance
bridge and workshop potentiometer

IX  Electronic components, oscrlloscope power supply, signal 8
generator applications, fogics and timers

X -‘ Telemetermg and signal- condrtronmg, transducers thresholds 8
transmitters and thelr calibration

X1 Instrument fault _ﬁnding - - - 2
- XII- Safery precautions ‘ ' B 1

Total 48 Hours
=1% Weeks

XII On job Training in above areas with hands on practicals. 4 Weeks
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Part XXV

. SYLLABUS FOR ENGINEERS AND SUPERVISORS ENGAGED IN
OPERATION AND MAINTENANCE OF SUB-STATIONS ASSOCIATED

WITH THE GENERATING STATIONS

Common course for Electrical, Mechanical and Instrume.ntatlon :

Item Particulars ‘Number
-No. ' of Hours
1 2 ' ‘3
1 General Introduction: - 5
(i)  World Power Scenario
(i) Growth of Power Industry in India
(ili} Generation Scenario in India s _
(iv) - Transmission and Distribution Scenario in India
(v) -Role of Private Power Partlclpants in India
(vi} Organisation/Power Sector setup '
(vii) Introduction to Indian Standard sperlﬁcatlons for
~ Electrical wiring
(viii) Energy conservation
. - -~ .
I Layout and location of 66 kV and higher voltage sub-stations. 4
1 Main-equipments used together with their specifications - 6
including gas insulated switching systems
IV Concept of High Voltage DC Transmission 3
v Constructlon of high voltage hnes types of towers, types of -3
msulators and then' electrical and mechanical characteristics.
VI High tension feeders, their load carrying capacities. 3
VII (i) Alternating and direct currents, relation betweén voltage 29
current, power, reactive power and common units in-use. '
Power -factor, Ohm’s Law, resmtance 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, amperetums equation for transformation
- " reactors, efc.
(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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(v} Cooling of transformer and oil, different methods -
cooling, importance of oil filtering and drying-out of
transformers, - di-eleciric strength of oil, different

y varieties of filters . and their companson types of
. radiators
% o © (vi) Transformer tests — failure and causes, maintenance and’
Tepairs
(vii) Parallel operation, Regulation, voltage control, tap
change, commissioning tests “
R o VI Breakers
o (i)  Functions of breakers, their action.
(i) Different types of outdoor and indoor breakers, e. g bulk
N oil, tninimum oil and air blast, SF()- prm(nples and their
applications
(ii) Operating mechanism, manual, spring, hydraulic
v pneuinatic, metor '

(iv) Breaker maintenance, failures and their causes,

Commissioning procedure '
IX Bus bars:

(i) Indoor bus bars, their capacity, forces on them duting

: short circuit, bus bar mountings and their clearances

(i) Strung znd mbnlar fpe bus bars, their current ratings,
supports, jumpers, clearances. :

(iii) Busbar fittings and connectors

(iv) Cables of voltage exceeding 650V, 13 _,fpes their
maintenance and testing

X Current aﬂd potential transformers: .

(1) - Types of current and potential transformers their
‘working principles, ratings, aczuracies.

. ~ (ii) Functions of current and potential transformers, -

(iii) Failure of current and potentlai tracsformers, their

()

(i)

of different types, thermometers, indicators, alarms

causes

. X1 Isolators:

Tilting and rotatmg isolators, with and wuhout arcing
horns, horizontal center break type, tandem isolators,
earthing blades, current rating, breaking a circuit by

-isolator, interlocking with circuit breaker

Maintenance of 1solat0rs

XH Lightning protection:

(1)
(i1)
(iii)

(1v)

Simple description of lightning 1 nhenomena surges and

their protection

Construction of lightning arrestors and the prmmples of
their working

Different types of lightning arrestors and ratings
Earthing and location of lightning arrestors.
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X1

X1V

XV

{(v)  Codes and Practices for lightning protection

- Capacitors

Control Room:

(i)  Necessity and function of a control board, types of
boards, instruments of the board.

(ii) TFunctions 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 ‘

Aumhary supply: , ‘

(i}  Current and ampere-hour ratings of batterles battery.
charging equipment, checking of specific gravity of
electrolyte, maintenance of batteries

(if)  Importance of direct current supply and its functlons

- (i) Auxiliary direct current supply

XVl

(iv) AC dlstrlbutlon board

Clearances and Comphance of CEA (Measures relating to

Safety and Electricity Supply) Regulations 2010

() Minimum clearance between phases and phase to ground
for different voltages

| (i) CEA(Measures relating to Safety and Electri¢ Supply)

XVII

- XVHL

XIX

.(i) Intertocking and sequential operatlon of different

Regulations, 2010 pertaining to sub-stations.

-Earthmg ,
(i) Safety eaﬁhmg 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 earth electrodes, carthing mats, .
: recommended values of earth resistance, measurement of
earth resistance

Maintenance: Maintenan-ce'of log sheet and other records.. The
importance of maintenance of good records.

Safety :
(i) - Safety procedures and procedures for giving line clear
and taking it back. Maintenance of records of line clear.

‘(i) - First-aid, artificial respiration and shbck treatment.

-’

equipments.
(ii) Protections :- Transformers, lmes reactors bus bar.

10
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XX1
XXII -
XX111

XXIV

XXVI

XXV

XXXI

XXXII

XXX

XXXIV

Synchronising, charging and discharging of lines of "Voltage 3
exceeding 650 V but not exceeding 33 kV. Live line testing.

Calibration and testing of varicus types of equlpment 4
mdlcatmg and measuring equlpments recorders, analysers.

Handling emergency cendltlons - ‘ 3
'Diagnosing troubles in the plant from instruments and 3
annunciation.

Thermography monitoring, - _ ' 4
Study of carrier system, PLCC : 2
Auxiliary equipments such as compressors, station lighting, 2
ete. : ' :
Fxre-fightmg .equipment — their- operattons, mamtenance and - 3

refilling, emu131ﬁer fire wall protectmns

Personnel management, duties and responsibilities, labour. - 4
welfare and labour laws -

Power and telecommunication co-ordination committee 2

(PTCC) guidelines.

Broad - principles of material management and _inventofy -3
control

Simulator Training : ' ' 30

Total 190 Hours

=6 Weeks
On Job Training related to above areas = - : -4 Weeks.
Industrial visits and cvaluation = o - 2Weeks

3747 Gl/10—a0
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Part XXVI

~ SYLLABUS FOR TECHNICIANS TO ASSIST ENGINEERS AND

SUPERVISORS IN OPERATION AND MAINTENANCE OF SUB-STATIONS

ASSOCIATED WITH THE GENERATING STATIONS

Common course for Electrical, Mechanical and Instrumentation

Number

Item Particulars
_No. of Hours
1 2 3
1 General Introduction: 6
(i)  Functions of State Electricity Board/Utility
{i1) Introduction to Electricity Act 2003, CEA (Measures
relating to Safety and Electric Supply) Regulations, 2010.
- (111)  Substation:
' (a) Sub-stations, Selection of site, clearances and control
room :
{b). Sub-stations—- 33 kV t¢ 765 kV-
{c) Selection of voltage level for Sub-station and layouts B}
11 Equipments: 12
(i) Control/Relay panels and meters
(i) Switch gear, Breakers
(ili) Isolators
(iv) Cables- types, construction and jointing
(v} Power Capacitors : '
(vi) Lighining arrestors
(vii) CT, PT and carrier communication.
I~ Transformers (Power and Distribution): 12
(1)  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 transformers
: Circuit Breakers, Isolators and Relays: _
v (i)  Principle and construction 12
(if) = Types of circuit breakers '
(iii) Maintenance of circuit breakers
(iv) Relays - various types and functlons
(v) _ Maintenance of isolators.
-Storage Batterles
Y Need, Functions, Commlssmnmg and Maintenance 6
: Cable Jointing: ,
VI Cables-types, selection, cable trenches, cable routing and laying, -3

cable clamping,

control cables and _]I.ll'lC'[lOl‘l box, etc

jointing and tennmatlon of HT, power and
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VII

VI

IX

XI

Earthing:
Sub-station earthing, equipment earthing and. Consumer earthing 3
and procedure for improving quality of earth resistance '

Safety and fire fighting '
(1) Safety _ 6
(i) Basic principle of safety, importance of safety rules and
their observation
(if) .List of Safety equipment, thelr use and maintenance thereof’
(it} Permit procedure ‘
(iv) Self permit, Permit on phone and Procedures to be observed
(v) Electric shock and safety.
(vi) -Causesof Accident, Precautions to be taken to avoid
~ accidents while working.
(2) Fire fighting: ' L
(i)  Principle and causes of fire, class of fire i.e., A, B, C.
Precautions to be taken to avoid fire
(i) Fire fighting equipments, their type and use, their -
periodical maintenance

Duties of staff: :
Duties of staff assisting supervisory and operatmg staff ‘and - b
maintenance of records

Human Resource Development: »
(i)  Personal development and motivation ' 9
(i) Communication skill and its importance ' '

(i) Aftitudinal training

. Total :
' 75 Hours

=2 Y Weeks

On job training, industrial visits and evaluation: : ) 3 Weeks
(1) Study Visits - after introduction: ' '

(i) 1% visit :11 kV and 33 kV sub-station

(i) 2™ visit : 66 KV and 132 kV sub-station

(i) 3" visit : 220 KV and 400 kV sub-station

2. Study and practicals

(i) Measurement of current, voltage, power energy, frequc MNCY
and power factor

(if)  Testing and connection of over current, and carth fault relays

(iii) Study of Buchholz relays

(iv) Measurement of earth resistivity

(v) Meggering of installation and equipments.

-{vi}) Study and maintenance of breathers

(vii) Study of “on load tap changer” for transformer
(viii) Study of line construction materials and hardware
(ix) Demonstration of conductor jointing

(x) Demonstration of cable jointing.
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(xi) Study of various type of power fuses, control fuses, kitkat
and horn gaps. o

(xii) Use of safety equipments and practicals followed for permit
on works ' B

(xi.ii) First aid and fire fighting dritls
(xiv) Energy conservation

7 Part XXVII
ASSESSMENT FORMS (TRAINING PERFORMANCE)

()  ASSESSMENT FORM FOR ENGINEERS AND SUPERVISORS |

Narme of the Trainee...... OUUU brrreeeaes TP PSRPP
Period : FrOM ..ovvveeeeinnicnsninmmnnes 1O trvneeerrennanes e (extended period).
WWOTKINZ 111 . vve e veereennsnedashnasmniss s s
T PP PR PR T P PP TL SOR L L R LTI
DEPAITIMENE ....vvveesenessnrieslannguns i enss s
Item = - R Pa'rticulars ' ‘Marks Marks Remarks
No. , : , allotted  given
1 : : 2 : _ 3 4 - 5
1 Punctuality and attendance ' +(5) '
(i}  Ishereluctantto continue on overtime _ -(h
(i) Ts he in the habit of taking Teaves at the 1 e
o eleventh hour -1

(iii) Does he insist on compensatory off

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’ :
(i) 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 , '

+(10)
I . Temperament and behaviour:

1) Behaviour with superiors/colleagues and +(5)
subordinates ' :

(ii) Capacity to take quick and correct decisions

(i) Capacity to handle  independent  +(5)
responsibility '

+(10)
1V Any special qualifications- capacity to execute a +(10)

particular ot difficult  job  economically,
intelligently, resourcefully or with special skill
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'V Judgment ofthe .candidate by téking viva-voce  +H40)
test or by asking questions verbally :

Total marks  +100Q

" The marks may be given as below:- ‘
Exce]lent |
Very good
Good
Average

Below average

Spectal Remarks if any:-

Station Superintendent -

91-100%
71-90%
61-70%
51-60%

Below 51%

Section-in-charge

(Power Plant)
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{an ASSESSMENT FORM FOR ENGINEERS/SUPERVISORS

(For use of the Training Department)
(1) Name of the Trainee

M R R AL I R

.......................................................................................................
.......................................................................................................

........................................................................................................

...................................................................................

--c----.-..-.........---........--.....--............J..... -------------------

(7) Marks secured in penodlcal tests (out of 100):

Test- ' ' No.- | Date Written -| Viva | On job { Project

{8) Percentage of marks'securéd-in all the tests:

(9) General Remarks and Recommendations:

Director of the Institute
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(Ifl) ASSESSMENT FORM FOR TECHNICIANS TO ASSIST ENGINEERS

“plant)

_ AND SUPERVISORS
Name of the Traiflee ..........ooiii i,
. .Perlod From ... 10 JOOTURP (extended period)
WOTKINE i1 .. et et s et eaa e aas
s R0 o) 1 R PR
Department ... v iiiiiiii e e e
Item Particulars - Marks = Marks Remarks
No. allotted given
o 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 ' y
(iii) Is he in the habit of takmg leaves at i
R the eleventh hour . (1)
*f "~ (iv) Is he even prepared to take leave -(4)
' _ without wages
(v} Whether he availed” mcdica} leave 1)
often :
11 Intelligence and grasp:
(i) Does he have full knowledge of the +(10)
plant and e€quipment on which he is
_ working and follows the instructions
given to him and can execute them
" properly
(i) Is he industrious, hard working and
painstaking i +(5)
‘ (i) - (a) Ifas he shown any special skill
of operation in saving plant ond 101
equipment in trouble or emergency . (10)
- OR -
(b) Has he shown any special skill or
- innovation in any maintenance job.
Il Temperament and behaviour:
(i) * Behaviour with superiors/colleagues +(5)
B, - ©_ (if) Capacity to take guick and correct +(5)
' - - decisions by himself or.to point out
- the discrepancies to = superiors’
3 promptly whilé attending plant and
equipment.
(iii) Capacity to take independent charge
as plant attendants (Name of the +(10)
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IV Any special qualifications: ' D , L.

(i) Is he suitable for any other plant
other than the one mentioned above
at JII(iii)

(i) Can he record the readings correctly

(iiif 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

;prtal marks +100
The rriarlfS‘may be given as below:-

| Excellent | - 91- 10_.0% '
Verygood o o o T190%
Goqd | _ '. 61-70%
Avérage o : a o ' 5 1-60%
Below anrage 7 : . Below 51% » '

Section&n—pharge _

_(PQwer“Pl_,ant)

Special Remarks if any:-

Station Superintendent
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(IV) ASSESSMENT FORM FOR TECHNICIANS TO ASSIST ENGINEERS
AND SUPERVISORS o

(For use of the TraihingrDépaftmént) '

. 4] Name of the Trainee

(2) Date of birth/age
’ (3) Training period : From ........................ (I (Months)
: (4) Highest technical qualification

(5) Specialisation, if any

(6) Practical experience

(7) Marks secured in periodica] tests (out of 100): o

Test ' No. |Date Written 7 Vi?za On joB

4

(8) Percentage of marks secured in all the tests:
L e e

_(9-) Genekral remarks and recommendations: o

Director of the Institute

3747 GIM0—41
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Safety. measures for operatmn and maintenance of transmission and distribution

. - System o
[See sub regulatlon (3) of regulation (7)]

Part 1

(l):'.Du_r_atipn and content of training shall be as specified below:

- (1) Engineers and supervisors ~ The time allocation and various components of

- the trammg course for engineers and supervisors who would be engaged on

. operation and maintenance of transmlsszon system shall be as given in Part [1 of
: thls Schedule

: '(ii)‘ Technic'ians —~The:time allocation and various- compotients of the training'
. coursefor . technicians :who. would. assist -the engineers and supervxsors in
.:operation and - maintenance. of transmission system shall be as: gwen in- Part 111
~of this Schedule ' :

.(m)'Engmeers Supcﬁisors and Technicians — The time alldcation and various

. components of the training course for engineers, supervisors and Technicians in

.operatxon and maintenarice of sub-transmission and distribution system shall be
as gwen in: Part IV, V and VI-of this Scedule.

(w) Refresher course - The duratioty. and contents of the refresher courses shall

. be determmed jomtly by the owner: of the sald gystem and trammg mstltute

(v) Visits to factories-As. part of practical training the trainees may be taken to
factories manufacturing - equlpments used “in transiission and distribution
msta}latxons

{vi). Performance of ‘the. tramee(s) — The training institutes shall group the
syllabus in modules: for. organising the training.  The pass-percentage in each’
module for-theory. and. for project -work ;shall be :50% whereas for on job
training and for viva voce it shall be 75%. “The sponsor(s) of the trainees may
consider the institution of incentives and awards for excellent performance

~during the training and also for suitable action: for sub-standard performance.

(2). Creation of the. Instltute

(i) The existing training msntutes established for training of personnel engaged
in operation and maintehance of generating stations and substations associated
with generating stations can create -additional facilities for training in
transmission and distribution systems.

(11} Guidelines for such institutes specified under Schedule-I (Item 2) under the
heading “Facilities for Creation of training institute” shall also be applicable for
institutes 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 1 -




(9t 1-Erg 4]

A T T STAINRYT 3

Part IT

SYLLABUS FOR:ENGINEERS AND SUPERVISORS FOR OPERATION AND -

MAINTENANCE OF TRANSMISSION SYSTEM-

Item

No,:

Particulars . N unibér' }
- of Hours

T

2 : ' 3

L

I,

1.

(1)
()
(iif)
(iv)
(v)
(vi)

 (vii)

_Generation'Scenario’in India-

- General Introduction: 6

World Power Scenario
Growth of Power Industry in India

Transmission and Distribution Scenatio in India
Role of Private Power Participants in India
Organisation/Power Sector set up

Introduction to Indian-Standard specifications for =
Electrical wiring:-

(viii) Energy -Conversation

Power Generataon : ' o 18

®

Types of generation:: 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 operatlonal
aspects, captive power plants**

(i) Hydro Powei Plant: componetits/ equipments and their:
© brief details; features and characteristics of turbine
generator; excitation; ¢tc. Brief operational aspects
(ili) Gas Powet Plant:‘concept of open cycle and combined
: cycle; components; characteristics of gas turbines, brlef
operational’ aspects, captive power plants
(iv) Nuclear Power Plant: salient features
(v) Non-Conventional Energy : various sources, workmg
 principlerelectricity generation -
(vi)- Co-generation; optimal mix of different types of
generation, base load and peak load operation -
Power Transmission; . , 30
(1) HVAC and HVDC Transmission System "
(i)  Brief history of EHV  trarismission system in India
(i) . Tower types-A, B, C, D and special towers
(iii) Conductors/Earthwire  and =~ their accessories, types,
conﬁguratlon, transposition;’ selectlon criteria
@iv) Insx*mtors 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 ahgmnent profiling, tower spotting
(vii) Benching and soil classification, soil investigation and soil

resistivity measurement.

(viii) Tower design and testing, quality checks
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_(1x) Tower ecrection hardware andl\i accessories, -fitting
procedures, stringing, clearances, comissioning ‘

(x) Operation and. Maintenance of Transmission Line : line
patrolling, routine checks, filling log books, T & P,
thermovision scanning, fault failure analysis, hot line
maintenance, case studies - :

(xi) 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) 75

(i) Types : generation sub-station, grid sub-station, mobile
sub-station,” gas insulated sub-station, ~ HVDC sub-
station, indoor/outdoor, etc., general comparison

(ii) General arrangement and layout of switchyard, switchizg
schemes, single line diagram

(iif)Power Transformers and Reactors

(a). Types : major components, constructlonal details,
' functions ,

(b) Design and selection, specification and rating -

(¢) Bushings, On Load Tap Changers (OLTC),
Buchholz relay, conservator, breathcr, thermo
syphon filter, indicators, etc. ' '

(d) Cooling arrangements - methods of coolmg, pumps,
fans, radiators, efc.

(e) Transformer tests :

{H Introducnon to relevant Indlan Standards

(iv)Switchgears and Introduction fo relevant -_Ind.ian
- Standard,
(a) Circuit Breaker: types (MOCB ABCB VC‘B SFL),

constructional - details, ~ layout  arrangement,
conmection to bus, design, selection parameters,
ratings/ specifications, interlocks and” mtroduct:on 1o
_relevant -Indian Standard . :

(b) Isolator; types (Vertical, Horizontal, Pantoz,raphy
: Breaks, constructional = details, Earth- swiich,
interlocks, design/sclection, ratings/specifications
(¢) Bus bar types, consitruction, supports, insujators,
: . connectors, - jumpers, - safety clearan_ces,
. design/selection, ratings/specifications

(d) CT/CVT/Lightning Arrestor/Lightning Mast: Typcs,
constructional details, use, location, selection/design,
ratings/specifications ‘ o

(¢) Power Line Carrier Communication (PLCC):
principle, purpose, types of coupling and choice of
components, use and operation of PLCC system,
medules of PLCC panels ratings/specifications
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(f) Meters, Indicators, and Recorders: types and
functional description of all types of meters,
indicators and recorders-Voltmeter, Ammeter,

Frequency Meter, Wattmeter, Energy meter, Event

logger (EL), Disturbance Recorder (DR), Fault

Locator (FL), indicators and knowledge of relevant

Indian Standard
(¢) Relays: types, functions, constructional details,
" gelection, 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, efc, h , _
~ (v) Grounding:  types of grounding, carth testing and
treatment, earth mat design, siep potential, touch
 potentials, transfer potentials, neutral grounding factor.
(vi) Auxiliary facilities ‘ _
" (») DGset .

{by Fire fighting sysiem - types of ﬁré, extinguisher, -

Emulsifier system, deluge system, - fire fighting
system for tra_r_lsformer/reactor, oil storage system,
7 control room, office building, etc. '
(c) Station Battery System
(&) LT supply B
(e) Air Conditioning System

() Compressed Air System (service air -system,

instrument air system)
- (vii) Control . Room: - layout,  arrangement of
equipments/panels, false ceiling and flooring, fire

safety measures, Air-conditioning, Uninterrupted Power -

Supply (UPS), computer and its peripherals, lighting
/emergency lighting : '

(viii)Cables:  types, control cables, power cables, layout,
‘trench/gallery arrangement, cable ratings, selection, and
cable termination and jointing.

(ix)Compensating devices: shynt reactor/capacitor, seties
reactor/ capacitor, static var compensatars (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 Wwith

) RLRC/ SLDC, etc., permit to work, line clear procedure,
] maintenance of log books, records , tripping reports, shift
- procedures, monitoring, duties /responsibilities of sub-

station  staff, interlocks - and sequential operation,

operational problems, operation under emergency, case
studies. ' .
(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, sampling equipments,
test. kits, visual checks, condition monitoring
techniques, . on-line = maintenance, daily/weekly/
, monthly/quarterly/half yearly/annual maintenance of
different equipmients, planning the maintenance
activities, preparation. of maintenance estimates,
budgeting for control, maintenance records, history

(b) spare parts management

(¢) Transformer and Reactor Maintenance-factors
'aﬁ'ectmg 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
nsulators, CT/CVT, LA. Lightning Mast (LM),
metérs/  recorders, PLCC, protective 1elay
~ mairitenance, protection system maintenance

(¢) Maintenance of auxiliaries and other systems-
battery and charging - system, DG set, air
conditioning plant,” compressed - air syster, fire
fighting system, switchyard — lighting, control room,
earth resistance testing, cables, compensating
devices.

(xii) Erection and -commissioning of sub-statmn Project

Evaluation and Review Technique (PERT), Critical Path

Method (CPM), charts, project monitoring, erection, pre-

commissioning checks/tests, commigsioning,
synchronisation. - :
(xii)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 consfruction -

of - roads, drains, water supply pipe lines,
fencing/compound,wall. :

3. Load Digpatch and Commumcatmn

(i)

(i)

i)

(iv)

{(v)
(vi)
(vii)

Load Dispatch Centres- functmns, SLDC/RLDC NLDC,
pre-dispatch, dunng-dlspatch post dispatch functions

_Supervisory - Control and Data - Acquisition "(SCADA)

System, RTU, front end computers, main computers,
visual display units, mimic boards

Energy Management System- functions ,

Load- forecasting, - ‘gencration - scheduling,  load
management, load shedding '

‘Hydro - thermal scheduling

Voltage/frequency control.
Reactive Power Management’

18
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(viil) Grid Management - problems/solutions
(ix) Operational co-operation, import/export of energy. role of
tariff in system operation
(x) Maintenance, on-line maintenance
(xi) Grid disturbances- case studies
(xil) Software tools '
Communication System: types- PLCC, microwave, leased
lines, - fibre optics, satellite, - V-SAT Communication,
compatison, characteristics, modules, planning criteria,
selection criteria , RTUs, modems, baud rate, communication
protocols, data exchange, system noise and interférence,
integrated communication system, O&M of communication
system, protocol details, telemetry, tele-control and tele-
_ protection. :
v. Commercial Aspects And Contracts 24
(1) Commercial Aspects _
(1) Introduction to commercial aspeets of power
. system/distribution system
(i)  Tariff Structure, types, components, methods of wmkmﬂ
out, revenue realization
(iri) Energy accounting, Availability Based Tariff (AB T), inter-
utility tariff, commercial disputes and solutions _
(iv) Inventory planning and control, bill of materials, purchase -
~ procedures, standardization and codification of stores )
(v) Resource mobilisation through bonds/ debentures/shares.-
(vi) Cost Engineering, costing and control, estimation,
estimates for provxdmg service (LT/HT) - connections,
street lighting. :
(vii) Electricity Rules and Regulations, Enactment
(viii) Budget types, budgeting procedure, approprlatlon budget
control.
(ix) Accounting, auditing,
-(2) Contracts 12
(i)  Contract basws termmology
(ii) Qualification- requirement,  pre-qualification, bids,
evaluation . R '
(iii) Notice Inviting Tender (NIT), Notice Inviting
Quotation '
(iv) Preparation of bid documents, tendering/ bidding
(v} Bid opening, bid evaluation, award of .contract,
' monitoring of contract. . _
{vi} Contractual obligations/liquidation, ~  guarantee
/warranty ' '
(vii} Vendor - qualification, development
(viii} Contractual problems and solutions
(ix) Revised cost estimation, Justlﬁcatlon for cost/tlme"
over-run, substituté items
(x) - Handing/taking over procedures closing of contract
(xi) Legal issues of contracts, arbitration
V. Management: 12.
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(i1)
(iii)
(iv)
(v
(vi)
(vii)

cornmunication, motlvation decision makmg, strategic
management

Management Information System

Project Management

Finance Management

Construction Management

Materials Management

Total Quality Management

VL.  System Planning and New Technologies:

(1) System Planning
.. {i) Introduction io power system planmng reqmrements and
methods , :
(i) Load forecasting and techniques
(iii) Load flow studies for planning .
(iv) - Preparation of feasibility report (FR), Detalled Pro;ect-
- Report (DPR)
(v) Approval/clearance of projects

(2) New Technologies:
(i) Latest development. in transm:ssxon system design,
material, component, system tarlff operation,
- maintenance
(i) Latest developments in distribution system design,
' components, meters, system, = tariff, operation,
maintenance
(iii) Latest developments in power system, communlcatlon

apphcatlon of computers to power system.

Tdtajl

© VIL.  OnJob Training:

(1) System Operation (On job)
(A) Sub-Station (Generatmg/Gnd/sttnbutlon)

(D
(i
(iii)

(i)
™)

o)

Layout, equipment familiarisation

Details, functioning, specification and different

parameters of switchyard, control room, auxiliary
system equipments :
Shift handing/taking over, logging of parameters,
routine checks on equipments/ systems .
Operational . aspects of equipments /systems,
synchronization, grid operation, charging procedure
Line/feeder connections, protectlon schemes, loading
aspects, efc.

Salient features and operational aspects of HVDC sub-
statlon

(B) Load Dispatch and Communication

()
(i1)
(iif)

Load Dispatch Centre (NLDC/RLDC/SLDC): set up.
functioning ‘
Supervisory Control and Data- Acquisition (SCADA)
and Energy Management System (EMS) functioning
Load forecasting .

207 Hours
=7 Weeks

3 Weeks
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@iv) Generatlon schedulmg

(v} Voltage and frequency control activities
(vi) Communication system operation

- (vii) . System Software

(viii) Shift operaﬁon

(2) System Mamtenance (On _yob)
(A) Sub-Station Maintenance

3 Weeks

(i) Visual checks, routine, preventive, planned break-down

maintenance of equipments/system

(i) - Transformer, reactor, switchgear, relays, protection

system and auxiliary facﬂmes
(iif) 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 scanning, hot spbts,

- hardware replacement procedure, T&P.
(i) Emergency Restoration System (ERS)
(iii) Hot Line Maintenance.
(iv)- Industrial visits and evaluation

Part 111

SYLLABUS F OR TECHNICIANS TO ASSIST ENGINEERS AND
SUPERVISORS IN OPERATION AND MAINTENANCE OF TRANSMISSION

_ SYSTEM
Item o Particulars Number
No. , ' - of Hours"
R 2 _ 3
E General introduction: . : - -6
(i)  Functions of State Eleciricity Board/Utility _ :
(ii) - Introduction to" Electricity Act, 2003, and CEA
- (Measures relating to Safety and Electric Supply)
* 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
layouts

(11) Equ1pments
- (a) Control/relay panels and meters
(b) Switch gear, breakers
(c) Isolators
(d) Cables-types, construction and Jomtlng
{(e). Power capacitors
(f) Lightning arrestors _
(g) CT, PT and carfier communication. -

3747 GI0—42 -+
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v

Y

v

vil

VIII

Transformers (Power ahd Distribution)

-

(i1)
(iif)

(iv)

V)
(vi)

Types of transformers and parallel operations
Cooling and drying out of transformers
Testing of transformers

Maintenance of transformers

Protection of transformers

Failures of transformers

Circuit Breakers, Isolators and Relays

®
(if) -
(iii)
(v)

™

Principle and construction

Types of circuit breakers
Maintenance of circuit breakers
Relays - various types and functions
Maintenance of isolators '

Storage Batteries:
Need, Functions, commissioning and maintenance

Earthing:-

Qub-station earthing, equipment earthing and Consumer
earthing and procedure for improving qu

resistance

Safety and fire fighting
(1) Safety

@)
(if)

Basic prinmple of safety, importailce of safety rules

and their observation

List of safety equipment, their use and maintenance

thereof

(iii) Permit procedure

(iv) Self permit, permit on phone and procedures.to be

)

observed _
Electric shock and safety.

(vi) Causes of accident, precautions to be taken to avoid

accidents while working,.

(2) Fire fighting: SR

®
(i)

- Transmissio

Principle and causes of fire, class of fires, ie.,- A, B,

C. Precautions to be taken to avoid fire
* Fire fighting equipments, their type and use, their
periodical maintenance o :

Maintenance)
(1) Construction

(0

(ii) Selection of materials_and. poles for lines and.

(i) Pole erection, size of pit, concreting, poie

Survey of HT, LT Lines ‘and service lines and

cables, crossing such as road, railway, river, etc.
handling of materials

alignment, etc.

ality of earth

n and " Distribution  (Line-Construction and

12

12

18
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X

XI

(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, o

. joints.

(vi) Type. of guarding and clearances, antichmbmg
devices, danger board, etc.

(vii) Erection of transformer DP structure

-(viii) Patrolling, line meggering and comm1ssmn1ng of
power lines

(2) Line Maintenance S

(i) Fuse grading necessrty and its benefits

(if) Patrolling, tree ¢t :t'ng and safe clearances

(iif)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 maintenance - necessﬁy 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 connection fuse
grading, underground cable connections (feeder'
pillar, mini pillar, junction box.)

(1V)Theft of energy, preventive measures, unauthorized

' extensions - -

(v) Consumer relations and deahng w1th Consumer -
problems ' '

Duties of staff

Duties of staff, assisting supervisory an operating staff ' 6

_ and maintenance of records

Human Resource Development C 9
(i) Personal development and motivation -
(i1) Communication skill and its importance
(iii)Attitudinal training
' 90 Hours
. ' =3 Weeks
On Job Training, industrial visits and evaluation: = - ' 3 Weeks
(1) Study Visits - after introduction. ' ' E
(). 1%wvisit :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

‘Total
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2 Study and practicals
(i) Measurement of 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
(viil) Study of line construction materials and hardware
(ix) Demonstration of conductor jointing
(x) Demonstration of cable jointing.
(xi) Studyof various type of power fuses, control fuses
kitkat and horn gaps.
(xii) Use of safety equipments and practwals followed
, for permit on works -
(xm) First aid and fire fighting drﬂls

PartIV

SYLLABUS FOR ENGINEERS ENGAGED IN THE OPERATION AND
MAIN TENAN CE OF SUB-TRANSMISSION AND DISTRIBUTION SYSTEM

Item _ Particulars Number
No. ' . _ of Hours :
1 o 2 ' L 3
1 Overview of Power Sector Scenario: S ' 3 s

(i) 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  Regulatory Environment — Rules and Regulations: ' -3
(i)  Electricity Act,2003 — Provisions relating to electnc1ty
distribution ;
(i) Role of Regulatory Commissions
(iiiy CEA(Measures relating to Safety and Electric
" Supply) Regulations, 2010 — Relating to electncﬂy
distribution.
(iv) Energy Conservation Act
II  Distribution planning and optimization: 30

(i) Philosophy of distribution planning. -
" (ii) - Acquaintance with software-for dlstnbutlon planmng
- and optitnisation.

(iii) Operation of software.
(iv) Data entry forrhats and report generation.

(v) - Case study.. ; ;

IV Sub-transmission and Dlstnbutlon Lines: , - 15
(i)  Supports-towers/ poles: ' -
" (a) Types and selection criteria
(b) Surveying and erection

B
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VI

(11) Line conductor/ cables:
(a) Classification _
(b) Selection criteria -
(c) Conductor stringing, Jomtmg/ binding, sagging and
. tensioning, clipping and jumpering -
(d) Earthing arrangements -

(iii) Cable — types, selection, cable trenches, cable routmg
and laying, cable _101nt1ng and junction box

(iv). Earth wire/ neutral wire, guarding, etc.

(v) Selection and fixing of control devices, v:z Gang
Operating Switches, fuses, ‘isolators and earthing
switches, lightning arrestors, and distribution box, efc.

(vi) Installation of service lines.

~ {vii) - Street Lighting — d331gn 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.

'(1x) 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 scanning, hot
spots, etc.
Electnc Sub-Stations (33 kV and beiow)
(i) = Type, site selectwn layout and civil Engmeermg
requirements.’
(ii) Bus bar arrangement, sub- station equipment Viz.
transformers, circuit breakers, etc.

(i)  Auxiliary systems, viz. DG set, battery system and

fire fighting system, etc.

(iv)  Control panel, meters, indicators and recorders and

relays, etc.
(v)  Erection, testing and comm1ssmn1ng of
, equlpments/ systems
(vi)  Earthing of sub-stations equipments and soil testing
(vii) Transformer oil and its testing
(viii) ‘Operation and maintenance of all equ1pments,
. protective relays and auxiliaries.

.Metenn g Requirements:
(i)-  Type of metering, viz. DT metenng, feeder rnetenng

and Consumer metering.

(ii) - Regulations on installation of meters and technical

" standards

(iii)  Meter types, their settings and operatlon testmg and

scaling.
(iv)  Selection of meter and metering equipment
(v)  Familiarity with hardware (CMRYI) and software for

meter data download, analysis and detection of meter

tampering
(vi)  Role of advanced metering system in controlling
commercial losses

19
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VII  Concept of Tosses and Loss Reduction Measures:

(i) Conceptof AT& C losses
(ii) Segregation of losses.
(iii) Technical loss reduction measures.

(iv) Reactive power management. , _ _
(v} Detection of thefts, tampering, unauthorized lo ads
(vi) Anti-theft measures and case studies -

(vii) Commercial loss reduction measures.
(viii) Penalties under the Act for theft ~and misuse of -
power. - S _ '
(ix) Energy audit and accounting.
(x) Demand side management.

VIII  Reliability Issues, Quality of Power 'Supply, Custo’mer

IX

X

XJ

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. o

(v) Overview of the Electricity Supply Codes of
Regulatory Commissions. o .

IT Intervention: :

(i) . Familiarisation with distribution  software
packages.and latest software tools and use thereof for
billing and revenue realisation, GIS ‘mapping and
Consumer indexing, inventory control, keeping track
of equipments failure rate, quick fault location,
attendance, staff salary, energy accountability and
MIS etc. T :

(i) SCADA-RTU, communication and distribution
automation. . ' -

(iiiy Customer care and call centres.

Rural Electrification: :

(i) Outsourcing of distribution activities, appointment of
franchisees and self load management by villagers
and Gram Panchayats :

(i) Maintenance of complaint centres and fault removal,
etc., by village Panchayats etc.

(iii) Separation of rural and urban supply system -

(iv) Fixation of responsibility for energy receipt and
supply balance. . . C \

(v) Rajiv Gandhi Grameen Vidyutikaran Yojana.

(vi) Distributed generation. .

Project Management: Contracts:

() Contract basics and terminology

(i) Qualification — requirement; pre-qualification
(iii) Bids — Technical and Commercial

9

12

FAN
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.
XII
XII
XV
)

(iv) Vendors — qualification, development
(v) Notice Inviting Tenders(NIT)/ Notice Inviting
Quotations(NIQ} - '
(vi) Preparatlon of Bid Documents, tendering/ bidding
(vii) Bid opening and evaluation, Award of contracts,
monitoring of contracts
(viii) Contractual obligations/ hquidatmn guarantee/
warranty
(ix) Contractual problems and solutions
(x) Revision of cost estimates, justification of cost/ time
"overrun and substitute items
(xi) Haﬁdling/taking over procedures, closing of contracts
(xii) Legal issues of contracts and arbltratlon )
(xiil) CVC Gu1de11nes _
Disaster Management: ' - : 3
(i) Institzfional set-up for disaster Management '
(i) Impact of different types of disasters
(iii) Trigger mechanism and warning system
(iv)Check list and preparedness to-address disasters.
(v) First aid techniques. _ . .
Electrical Safety Aspects: 9
()  Basic principles of safety, importance of safety rules
and their observance.
(ii) List of safety equipment, their use and mamtenance
thereof.
(iii) Permit progeduze - self permit, pemnt on phone and
- procedures to be observed.
(iv)  Electiic shiack, safety and procedure for recovery/
 resuscitation.
(v)  Causes of accidents, safe working procedures to
avoid accidents,
(vi} Principle and causes of fire, and precautions to be’
taken to avoid fires.

Field Visits and on-job trammg i - Y <
~ (i) Familiarisation with layout of sub-stations and
equlpments
(ii) Operational aspects of equipments/ systems and -
' synchronization

- (iii) Line/ feeder connections, protection schemes, loading
, aspects, balancing of loads '
(iv) Planning shift operations.

" (v) . Maintenance schedules

(v Proc_edure.s'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. . . -

‘o Total 195 Hours
- =6Y% Weeks
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Part Vv

SYLLABUS FOR SUPERVISORS —ENGAGED IN THE OPERATION AND
MAINTENANCE OF SUB-TRANSMISSION AND DISTRIBUTION SYSTEM -

Item Particulars Number of
No. - Hours
1 2 3
i Overview of Power Sector Scenario 3
(i)  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.
I  Distribution Planning and Optimisation: - 6
(i)  Philosophy of distribution planning. )
(ii)  Acquaintance with software for distribution planning and
optimisation. - v
(iii) Operation of software. .
(iv) Data entry formats and report generation.
(v) Case study. ' ‘ 3
III  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, jointing/ binding, sagging and
tensioning, clipping and jumpering - -
(d) Earthing arrangements -
(iii) Cables - types, selection, cable trenches, cable routlng
- and laying, cable Jomtmg and junction box s
(iv) Earth wire/ neutral wire, guarding, eic.
(v) ~ Selection and fixing of control devices, viz. Gang E P
Operating switches, fuses, isolators and earthing s
 swiiches, Ii ghtnmg 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

‘(ix')

local bodies, railway and telegraph crossings, river .
crossings, clearances under Safety and Electric Supply

“Regulations/Acts.

Line/ cable maintenance including hot line: mamtenance
— 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.
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Electric Sub- Stations- 33KV and: below) .
iy Type, site selectlon layout and cm] Engmeenng
requirements,. S

(ii)‘_ Bus bar arrangement, sub-statwn eqmpment, viz:*

transformers, circuit breakers, etc.

(iii) Auxiliary systems, viz. DG set; battery: system and ﬁre

fighting system, etc. o=
(iv). Controlpanel, meters, indicators and recorders and -
: relays, ete. o e
(v} Erection, testing and: comrmssmmng of
g equipments/systems

(vi) Earthing of sub-stations:equipments: and soll testmg

(vii) Transformer oil and its-testing.

(viii) Operation.and maintenance of all: equipments, protectwe o

relays and auxiliaries..
Mctenng Requirements:
(1) Type of metering, viz. DT metermg, feeder metenng andf.:. SRR
Consumer metering. - o '
(n) Regulationis:-on’ msta}latloﬁ of meters:and: techmcal
standards Sl
(111) Meter types; their settmgs and operatlon, testmg and
sealing. :

Concept of Losses: and Loss Reductlon Measures
(i) Conceptof AT&C losses :
(i) Segregation-of losses: : -
(iii) Technicalloss: reduction measures. -
(iv) Reactive power management.
(v) Detection of thefts, tampering;. unauthonzed Ioads
(vi) Anti-theft measures and case-studies - -
(vii) Commercial loss reduction:measures:- '
{viii) Penalties under the Act for: theff and nisuse: of
‘ power. : :
(ix) Energy audit' and accounnng

(%) Dernand s1de management

Reliability Issues Quahty of Power Supply, Customer i

Awareness and Satisfaction:
(i)  Reliability quality of power supply and rehablhty
indices.

(ii) Causes and cures for breakdowns tnppmg and wltage

. and frequency fluctuation.
(iii) - Creating customer awareness
(iv) Prompt attendance to faiilts. -

(v)  Overview of the Electncny Suppfy codes: of Regulatory i

Comimissions.

IT Intervention:

(i) Familiarisation with distribution: soﬁware packages and

latest software tools and use the_reuf for billing and

i
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revenue realisation, GIS mapping and Consumer
indexing, Inventory control, keeping track of
equipments failure rate, quick fault location,

. attendance, staff salary, Energy accountablhty and

(i)

(iii)
(iv)

“MIS, ete.

SCADA - RTU, commm1cat10n and distribution A'

automation. .
Customer care and call cenires.. o
Enterprise resource planning- -
(2) Maintenance Management -
{b) Asset Manageméntr
(c) Training Management.
.(d) Financial Accounting
(e) Material Management
(f ) Outage Management
(g) Time Management

X Rural Electnﬁcatmn

X1

@)

(i)
(iii)
(iv),

v)
(vi)

Outsourcing of distribution actlvmes appomtment of
_ franchisees and self- 1oad management by vﬂlagers 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 YO_] ana.
Distributed generatlon

Project Management: Contracts:

(i)
(ii)
(iii)
(iv) .

V)

{vi)
(vii)

(viii) Contractual obhgatlons/ liquidation, guarantee/ warranty

(ix)
(x)

(x1) Handhng/takmg over procedures, closmg of contracts -

(xii)

(xiii)

‘Contract basics and terminology T
- Qualification — requirement, pre-quallﬁcatxon L

Bids - technical and commercial

Vendors — qualification, development

Notice Inviting Tenders(NIT) Notice Inviting
Quotations(NIQ}) -

Preparatlon of bid documents, tendcnng/ biddmg
Bid opening and evaluation,. award of contracts,
monitoring of contracts-

Contractual problems and solutions -
Revision of cost estimates, ]ust1ﬂcat10n of cost/ t1me
overrun and substitute items

Legal issues of contracts and arbitration
CVC Guidelines. '

Disaster Manégement:

()
(it)

- Institutional set-up for disaster management
Impact of different types of disasters

Y
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(ifi) Trigger mechanism and warning system '
(iv) Check list and preparedness to address disasters.
~ ~(v) First aid'te_chniques._ : S
XI1 Electncal Safety ASPCCtS S “ IRV 6 e
(i) Basic principles of safety, Importance of safety rules B

(ii) .
(iii)

~ and their observance. ‘
List of safety equipment, their use and mamtenance
thereof.

Permit procedure~ self permit, penmt on phone and
procedures to be observed. -

(iv) Electric shock, safety and procedure for recovery/ o
resuscitation. o
(v) Causes of accidents, safe workmg procedures to-avoid
accidents.
{vi) Principle and causes of fire, and precautlons to be taken
to-avoid ﬁres :
XII  Field Visits and On-Job Trammg S ST 60
(i) - Familiarisation with layout of sub—statmns and e
. equipments -
(ii) . Operational aspects of equlpments/ systems and
, synchronization
(iii) Line/ feeder connections, protectlon schemes loadmg
aspects, balancing of loads =~ -
. (iv) Planning shift operations.
(v)  Maintenance schedules -~ -
(vi)  Procedures for permit to work/ line clear _ i
(vii) Testing lab facilities, testing and comm1ssxoning' RS -
(viii) Maintenance of Log Books/ history records and
adherence to the timely recording. = '
+(ix)

Familiarization with IT tools. "~

"7 Total 120Hours
=4 Weeks
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: MMMIC!MSM ED INFHE € .EPERATION AND

mN;&NGE’@F ‘SUB-TRANSMISSIHOP k‘NBBEES. R EUTI@NSYSTEM
Hem: - aParﬁculsrs S T Number
_No. ' - _ TR R, ofHours

I  Overviewof Power:Sector'Seenario: : o 3
) GrowthofPowerindustry-inIndia. =~ R :
i) ‘Organisation/Power Sector.sst-up‘in Tndia.
i) ‘Electricity Distribution:inIndia
£iv) PrivatePatticipation-in Distribution.
o) Distribution ReformsiinIndia.,

3 Sub-transmission:and Distribution Lines: S 9
). ‘Surveyifor lines:atveltageupto250 V, linesat veltage o -~
Above650 Voltsbut less:than 33KV and for:service lines
-and-cdbles:anil-crossings such:as.road, railway,: m:er and. R TT
:gther:power-anditelecom lines. - L
i) Selection of linc:materials:and: towers/ poles and safe e
‘handlingofthesame. :
{(iii) . ‘Erection-ofitowers/: peles ~size: of plt cencretmg and
' ;pole/tower:dlignment, stc., . o
{iv) LineConlluctors —itypes, selectlen entena conductor L
~ stringing, jointing/ibinding, saggingandtensioning,
~ clippingand jumpering-and: earthing:arrangements, .~ -
itv). Types:of: sta:.ys,*lt&markmg gmutmg, stays msulatar e
‘binding,stec.
i(v) ‘Cable— kypes,selentron, cabte;tremhefs cahleiroutmg
- .andilaying,cdblejointing and;jundtionsbox;ete. ... oo
ivii) ‘Types:of.guarlling:and-clearances; earth wire/: neutral
wire, anti-dlimbing:devicesand: danger ‘boards. and their -
“erection.
:z,(\zm) ‘Selection and ‘fixing -of «conirol devices, viz. ‘Gang
. :“Operating Bwifches, Hfuses, Isolators and -earthing
-switches, lightning arrestors, and:distribution’box, €tc.
i(ix). ‘Installation:ef'serviceilines.
(x) Streetilighting —layout:methods. 7
{(xi) ‘Linemeggering:and:commissioning of'distribution‘lines. - : }
«(xii) ‘Line:patrolling,inspection, periodicity, work:permit, line '
"~ «clear-ant:-authorisation; treescutting-and safeclearances,
erectionofitemporary carth, attendmg toibreakdowns.and
restoration:cf-supply.
(xm) ‘Maintenanee T&P:and: safetsyc&e.mes ‘Thermo vision
-scanning,‘hat:spots,atc. ‘
‘(xiv) ‘Hotline/maintenance.

HE. Electric:Sub-Stations (33kV-andibelow): - 9
(¥  Type,site:sélection, layout:and-civil Engineering. :
- Tequirements.
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VI

QR - Bus bar arrangement ‘sub-station- equrpment viz.

transformers, circuit breakers, isolator, hghtmng
arrestors, CTs, PTs and power capacitors, efc.,

(m) Types of transformers, their erection and parallel
. operation, testing, maintenance, protectlon and. fallure

' (1v) Auxiliary systems, viz. DG set, battery system and

fire: ﬁghtmg systern etc. —=need, functlons
commissioning and maintenance.

{v) - Control panels, meters, indicators, recorders and relays S

etc. — operatlon maintenance and recording readings,

' etc.

(vi)  Control and power cables-types laymg of and Bl
jointing. SRR

(vii) Installation, operatlon and mamtenance ofall -
equipments.

--oil and its testing.

(ix)  Erection of DP structure for transformer. R
(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 procedtire U
- and materials for improving quality of earth resistance.” -~ :
(xii) Fire ﬁghtmg equipment; their type, use and: ‘periodical -
' mamtenance mdlcators a.nd recorders and relays etc e

Metering Requrrements SR s e
(i),  Type of metering, viz. DT metenng, feeder metermg
* and Consumer metering.
(i)  Regulations on mstallatron of meters and techmcal
standards '

- (i)  Mefer types, therr settings- and operatron testrng and

sealing. - !
(iv) Computensed billing.

Concept of" Losses and. Loss Reduction Measures

(i)  Concept of AT&C losses. i -
(ii) . Detection of thefts, tampering, unatthorized loads.
(iii) “Anti-theft'measures and case studies.

'Rehabrkty issues, Quality of Power Supply, Customer '

Awareness and Satisfaction:

(D  Introductionto reliability.and quality of power supply

(ii)  Causes and cures for breakdowns, tnppmg and voltage
and frequency fluctuation; - -

(ili) Prompt attention to faults and customer care.

'Electncal Safety Aspects : L
- (i) Basic principles of safety, 1mportance of safety riles.

and their observance. -

- (viii) Cooling and drying out of transformers transformer :*5

1z
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(if).  List of safety equlpment therr use and maintenance
thereof.

(iii) Permit procedure— self perrmt penmt on phone and -
- procedures to be observed.

(iv)  Electric shock, safety and procedure for recovery/

_resuscitation.

(v)  Causes of accidents, safe working procedures to avoid
accidents.

(vi)  Principle and causes of fire, and precautions to be taken

' to avoid fires. :

VIII.  Rural Electrification: | : : -3
(i)  Separation of rural and urban supply systems. -
(i)  Rajiv Gandhi Grameen Vidyutikaran Yojana.

IX Disaster Management: . 3
' (i)  Impact of different types of disasters. -
(i)  Check list and preparedness to address disasters.
(iii)  First a1d techmques _ .

X F1e1d Visits and On Job Trarmng ' .o 60
- (i) - Familiarisation with layout of sub- statxons and S
equipments. .
(ii) - Operational aspects of equipments/ systems and -
synchronization.

(iii) - Line/ feeder connections, protectlon schemes, loadmg
aspeets, balancmg of loads.
(iv) Adherence to shift systen.
(v)  Maintenance schedules.
(vi)  Procedures for permit to work/ line cIear ,
(vii) Testing lab facilities, testing and commissioning.
(viii) Safety aspects and safety drill. * + :
_(ix) Hot line maintenance. -
(x) Maintenance of LogBooks/ histofy records and
adherence to the timely recording.
C(xi) Fam1lxansation with Tools and Plants (T&P ).
(xii) Familiarisation with IT tools.

 Total - 108 Hours
- =4 Weeks
-~ S T Schedwule-II1 -

Handhng of electric supply lines and apparatus -

[See sub—regulatmn (3) of regulatmn (19)]

Precautlons to be observed
(1) Hotline Maintenance traineu personnel only are des1gnated 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- pnor understandmg and
- clarity.
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(4) Favourable climatic condition for hotline operations is sunny weather. If the
weather forecasts rain or thunderstorms work will not begin. _
(5) Organisation of work shall be discussed among the members and respons1b1hty
' of each team member fixed.
(6) Before going to the work site all equlpment and tools shall be mspected and
checked for correct operation.
T _ (7) Auto re-closure shall be in "OFF’ posmon 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 mtegnty by the hot .
a ' sticks Tester.
' ' (13)-All linemen in the hotline team shall be equlppcd with personal protectlve
equipment during the work.
(14) No live-line team members on the tower and conductor shall wear any metailic
chain, wristwatch or ring to avoid any circulating current.
s - (15) The team linemen will wear congductive socks, boots, helmets and hand gloves.
The "hot-end” lineman shall wear complete bare hand suit.
(16) Tarpaulin sheet shiould be laid on the work area.
- (17) Alight vehicle shall be kept nearby durmg entire Work penod

<

Tools normallv requlred for hot line mamtenance operatmn

The following tools conformmg to relevant Indian Standard or equlvalent spemﬁcatlons
shall be used in on—hne working. »

'(1) Wire tongs L o
(2) Wire tongs saddle Co : C o
. (3) Tie sticks '
. (4) Strain link sticks
o (5) Roller link sticks
-~ (6) Suspension link sticks

T o (7) Auxiliary arms

(8) Strain carrier

(9) . Gin poles ) :

(10) Cum-a-along clamp : -

~(11) Safety equipment like conductor guards, X-arm guards insulator covers, hand -
gloves etc. : .

(12) Hot sticks
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.. Safe Working Distance::

" The foll_owirtg safe Woxklngdlstancesshall Be* ob_served -

- | Phase to Phase - . | Safe Clearance |
kv - Meter
11 - 1061
433 - |07
66 S 09T
10, 102
4132 o 1.07:
42200 1.52
400 1213
. _ . TS RNTES ,Sc}:edule—lv
Fnrms of Inspectmn Report : o
[See sub-regulatxon (3)of regulatmn (30)]
- FORM
(Insta!latloﬂs of voltage up: to and mcludmg ZSOV)
Report No. - . o Datc of Inspecuon R
Date of Last inspection o
1. Consumer No. .. . :
2. Voltage and system of supply
(i) Volts__ . |
(i)  No. of Phases _
i) . ACDC L.
3. Typeof wiring
4, Name of the consumer or owner
5. Address of the consumer or owner
6. Location of the premises
7. 'Partlculars of the installations: BT
- Number ' Connected Load in KW

(a) (i) Light Points
(i)  FanPoints .
(iii)  Plug Points - L = ‘
State type of wiring whether casing capping, lead covered: of teak wood batten,
concealed conduit, Tough Rubber Sheathed and any other type '
(b}  Other equipments (compIete detalis to be fumlshed) -
() | T
) |
Total connected load in KW

Maximum current demand in Amps

(on the basis of total connected load) . _
(c) Generators details i.e. Make, S. No, KVA rating and Voltage:
(1) ' '

(i)
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*General conditions of the installation:

Sl. | Regulation

No. | Nos.

Requirements

Réport

8. | Regulation-
12 P

(i) 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‘wirin‘g.

(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

Satisfactory/Not
.Satisfactory

| Satisfactory/Not

Satisfactory
Yes/No

| Yes/No

Yes/No

9. | Regulation-
- 113

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

10. Regulation-
14

-Whether suitable cut-outs provided by the

supplier at the consumer’s premises are within
enclosed fire proof receptacle?

Yes/No

11. | Regulation-
15

(i) State if switches are provzded on live.

conductors,
(i) State if indication of a perrnanent nature is
provided as per Regulation so as to

distinguish neutral conductor from the live |

~conductor,
(iti) Whether a direct line is provided on the
neutral in the case of single phase double
pole iron clad switches instead of fuse ?

Yes/No

Yes/No

Yes/No

12 Regulation--.

S 16

|.(i) State if earthed termmai is provided by the

supplier.
(iiy Have three pin plugs been provided for
plug points ?

(iii} General visible condmon of the earthmg"
’ ‘| Satisfactory

arrangement.

' Yeé/No

Yes/Nor |

Satisfactory/Not

13. | Regulation- |

17

Are the live parts in accessible position ?

Yes/No

14. | Regulation-

34

Leakage on premises: '
State insulation resistance between conductors
and earth in Mega Ohms.

15. | Regulation-
35

(1) State if linked switches of requisite capacity
are provided near- the
commencement of supply.’

(ii) State if the wiring is divided in suitable
number of circuits and each such cm:ult i
_ protected by suitable cut-out

point of

| 3747 GI/10—a4
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(111) State if supply fo each motor or apparatus
is controlled by suitable linked switch.

Yes/No

16.

Regulation-
41

(i) Have the frames of every generator,
" stationary motor and so far as practicable

portable motor and the metallic parts (not |

intended as conductors) of all other
apparatus used for regulating® or
controlling electricity been earthed by two
separate and distinct connectlons with
earth ?

(ii) Is the earth wire free from mechamcal
damage ? '

(iii) In the case of condult 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

Ye;;’N o

7.

Overhead
Lines '

(i)

() State 1f the consumer has any overhead
lines.

Does the overhead line near the premises
of consumer meets the requirement of
regulation 58, 60 and 61?7 If not, give
details. -

(i) Is guardmg prov1ded for overhead lines

at road crossings?

Yes/No

Date :

(iv) Any other remarks.

Signature of the Inspecting Officer/

Name

Designation

Fite No.

Copy forwarded to Chief Electrical Inspector for ..... . e -

- * Not applicable to isolated wall tubes or to brackets electrohers switches, ceiling fans
and such other fittings (other than portable hand lamps and transportable apparatus)
unless provided with earth terminal.
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- Date of last Inspection

~ FORM I o
(Installations of voltage level more than 250V -up to and including 650V)

Report No. L Date of Inspection

1. Consumer No.
2. Voltage and system of supply: ' : -
@) Vol (i) No. of Phases __._ . (iii) ACDC

3.. Name of the consumer or owner

4, Address of the consumer or owner
5. Location of the premises
6. Particulars of the installations

(a) Motors: :

"~ |[Make - [No. |HP.  [Amps. | Voltage
(i) - -
(i)

(b) cherrequipment (complete details to be fufnishedj: .
() _ _ - |
(if)

Total connected load h.p/KVA "

(e} 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 ? '

8. Regulation- () Is/Are there any visible sign(s) of | Yes/No

12 overloading “in respect of any apparatus | e

. - wiring? . ~
(ii) Whether any unauthorised temporary | Yes/No
~ installation exist?. , L
(iii) Are the electric supply lines and apparatus | Yes/No
. so installed, protected, worked -and -
- ’ maintained as to prevent danger 7.
(iv) Any other general remarks.

9. | Regulation- | Give report on condition of service lines, | Saf
13 ' cables, wires, apparatus and such other fittings | S
" | placed by the supplier or .owner of the |-
premises. If not satisfactory give details.
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have been conspicuously marked and kept
'in convenient situations in addition to fire-

* extinguishers suitable for dealing with
electric fires ?

10. [Regulation- | Whether suitable cut-outs provided by the | Yes/No
14 supplier at the consumer’s premises are within ’
_ enclosed fire proof receptacle?
1 11. |Regulation- | (i) Whether switches are provided on live | Yes/No
15 conductors?.
(ii) Whether indication of a pennanent nature | Yes/No
is provided as per Regulation so as to
distinguish neutral conductor from the live |
conductor?. ,
(iii) Whethar a direct line is prov;ded on the | Yes/No
neutral in the case of single phase double
‘ : pole iron clad switches instead of fuse ?
12. | Regulation- [ (i) Whether earthed terminal is.provided by | Yes/No
16 - : the supplier?. :
1 (ii) General visible condition of the earthmg Satisfactory/Not
_ ‘ arrangement. Satisfactory
13. | Regulation- (i) Are bare conductors in building | Yes/No
17  inaccessible? : |
(i) Whether readily accessible switches have | Yes/No
S been provided for rendering them  dead ?
14. | Regulation- | Whether “Danger Notice” in Hindi and the | Yes/No
18 : local language of the district and of a designas |
per relevant Indian Standard  is affixed |
pennanently in conspicuous position?.
15. | Regulation- (i) Whether. 1nsu1at1ng floor or mats conformlng Yes/No
19 to I1S-15652:2006 have been provided? :
(ii) - Whether identification of pancl has been’ Yes/No
“provided on the front and the rear of the -
. pa_nel? .
116. | Reguiation- Whether flexible cables used for portable or | Yes/No
21 transportable equipment covered under the |
' Regulation, are heavily insulated and
-| adequately protected from mechanical injury?. _
17. | Regulation- State the condition of metallic coverings Satisfactory/Not
22 provided for various conductors. " Satisfactory
18. | Regulation- Whether the circuits or apparatus intended for | Yes/No
24 | operating  at  different - voltage(s) are
distinguishable by means of indication(s) of
permanent nature?. '
19. | Reguiation- Whether all circuits’ and apparatus are so | Yes/No
26 " | arranged that there is no danger of any part(s)
) becoming accidentally charged to any voltage
" .| beyond the limits of voltage for which 1t/thcy
is/are intended ? i
120. | Regulation- (i) In the case of generating stations, whether | Yes/No
fire-buckets filled with clean dry sand




[T 1il—&v 4]

IRA T TSI ; STEHI

349

(ii) Whether First Aid Boxes or cupboards
conspicuously  marked and properly
equipped are provided and maintained?.

(111) Is adequate staff trained in First Aid
Treatment and fire fighting?

Yes/No

Yes/No

21,

Regulation-
28

(i) Whether instructions in English or Hindi
and the local language of the district and
where Hindi is the local language, in
English and Hindi, for the resuscitation of

persons suffering from electric shock have

been affixed in a “conspicuous place” ?.

(i) Are the designated persons able to apply
instructions for resuscitation of persons
suffering from electric shock ?

Yes/No

Yes/No

22..

Regulation-

34

Leakage on premises:
State insulation resistance between conductors
and earth in Mega Ohms.

23,

Regulation-
35

(i) Whether a suitable linked sw:tch 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 compietely isolate the
supply ?

(i) Whether every distinct circuit is protected

against excess electricity by means of a

suitable circuit breaker or cut-out ? .
(iii) Whether suitable linked switch or circuit

breaker is provided near each motor or |-
apparatus - for controlling supply to the |

motor or apparatus?.

(iv) Whether adequate precautions are taken to
‘ensure that no live parts are so exposed as |

to cause daniger'?

Yes/No

Yes/No

Yes/No

24,

‘Regulation-

37

(i) Whether clear space of 100 cm is provxdcd.

_ 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 metres is
provided.

_Yes/No _

Yes/No

YeS/No

25,

Regulation- |

41

(i) Has the neutral point at the transformer and
generator been earthed by two separate
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. metallic
coverings containing or protecting any
electric supply line or apparatus. been
properly earthed and so joined and
connected across all junction boxes as {o
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 provided. If not, give
details?. - :

7. | Overhead
| Lines

(i) State if .the consumer has any overhead
lines.
(i) Does the overhead line near the premises
of consumer meets the requirement of
" regulations 58, 60 and 617 If not, give
details. ' '
(iii) 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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Report No.

Date of Last inspection

" FORMIIl
(Installations of voltage exceeding 650V )

Date of Inspection

SL
No.

Regulation

‘Nos

Requirements

| Report .

1.

Regulation-3

Is the register of the designated persons
properly made and kept up to date duly
attested?

Yes/No

Regulation-
12

(i) Is/Arer there any visible s1gn(s) of

overloading in respect of-any apparatus?

(1) Whether any unauthorised temporary

+ installation exist?

(iii) Whether the motors and -controlling

equipment are being over hauled
_ pertodically and record. kept of the same in
a register? -

(iv) Whether the transformer oil samples are
being tested periodically and results
recorded in a register?

(v) Whether suitable lightning arrestors have
been provided near the transformers for
protection against lightning?

| (vi) Whether earth Tesistance is  being

measured periodically and results recorded
“in a register?

- (vii) Any other defect or condltlon which may

be a source of danger. If Yes please
explain?
(viii) Whether operation and maintenance

data ‘has been clarified, categorized and.

‘computerized for prompt and  easy
retrieval?

(ix) Whether predictive maintenance is, being

‘performed for  installation of voltage
exceeding 650V?

(x) Whether residual life assessment and life
extension  programmes are  being

undertaken for installations or equipment

of voltage exceeding 650V _(applicable for
installations or eqmpment more ‘than 15
years old)?

(xi) Whether all required type and routine tests at
factory-done for equipments. Deficiencies and
Discrepancies in above test report and results,
if any, shall be reported?

(xii) Are there deficiencies in .construction with

Yes/No

Yes/No.

Yes/No ,

Yes/No

Yes/No

Yes/No ’

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No

Yes/No
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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?. I ,

(ii) Whether indication of a permanent nature
is provided as per Regulation so as to
distinguish neutral conductor from the live
conductor?. : '

(iil) Whether a direct line is provided on the
neutral in the case of single phase double
polé iron clad switches instead of fuse 7

Yes/No

Yes/No

Yes/No

.Regulétion—

16

(iy Whether earthed terminal is provided by
- the supplier?. . :

(i) General visible condition of the earthing
‘arrangement. ' C :

Yes/No

Satisfactory/Not
Satisfactory

17

Regulation-

(i) Are bare conductors in building
_inaccessible?
(ii) - 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) Whether the practice of working on live
‘Jines and apparatus is adopted ? If so, have
‘the safety measure been adopted as per
Schedule-II ? -

(i) Whether insulating floor or mats

conforming to IS-15652:2006 have been
provided? o

14. (i) Whether identification of panel has
been provided on the front and the rear of
the panel? ' ' '

Yes/No

Yes/No

Yes/No

10.

Regulation-
21

Whether flexible cables used for portable or

transportable équipment covered under the

Regulation, are heavily insulated and
adequately protected from mechanical injury?..

Yes/No

1.

‘Regulation-

22

State the condition of metallic coverings

-provided for various conductors.

Satisfactory/Not
Satisfactory

12.

Regulation-
24

Whether the circuits or apparatus intended for

operating at  different voltage(s) are |

distinguishable by means of indication(s) of
permanent nature?.

Yes/No
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13,

Regulation-
26

‘Whethet all circuits "and  apparatus are so

-arranged that there is no danger of any-part(s)

becoming accidentally charged to any voltage
beyond the limits ‘of voltage for ‘which it/they
is/are intended ? ?

Yes/No

14.

{ Regulation-

27

(i) In the case of ‘generating  stations..and
enclosed sub 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 |-

eleciric fires ?

(ii) Whether First Aid Boxes or cupboards.

conspicuously marked and  properly
equipped are provided and maintained?.

(i) Is adequate staff trained in First. Aid
Treatment and fire fighting?

: Yes'/No-

Yes/No

- Yes/No

15.

Regulatlon- '

28

(i) Whether instructions in- English or Hlnd1

and the local language -of the district and.
- where Hindi is the local language, in{

English and Hindji, 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

Yesto

16.

Regulation-

34

Leakage on premises:

State insulafion resistance between conductors '

and earth in Mega Ohms, - - e

17,

chulatioﬁ-’

35

(1)~ Whether a suitable linked switch, or circuit
‘breaker, or emergency tripping device is
- placed near the point of commencement of

supply .so as to be readily accessible and

capable  of being easily operated to
- completely isolate the supply? . .

(ii) Whether: suitable linked switch or a circuit

breaker to carry and break the full load
current on the secondary side of a
transformer? :

(iii) Whether every distinct circuit is.protected
against excess electnmty by means of-a

suitable circuit breaker or cut-out? ,
(iv) Whether linked switch or circuit breaker or
‘emergency fripping device is provided

near the motor or other apparatus at |

voltage exceeding 650V but not exceeding
33kV for controlling supply to-the: motor
or apparatus?

-| (v) Whéther adequate precautions are taken to
ensure that no live parts are so exposed as-

to cause danger?

Yes/No |

Yes/ﬁ o

-Yés/No

Yes/No

Yes/No

3747 GIN0—45
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13,

| -Regulation-

37

(i) Whether clear space of 100 cm is provided.

in front of the main switchboard?.

(i) Whether the space behind the switchboard

~ exceeds 75 cm in w1dth or is less than 20
cm?.

- (iii) - In case the clear space behind the-

switchboard exceeds 75 cm. State whether
a passage way from either end of the

' sw1tchboard to a height of 1.80 meters is |

provided.

Yes/No

Y es/No

Yes{N 0

19,

| Regulation-

44

(i) Whether all conductors and apparatus

including live parts thereof  are |

inaccessible?

' (ii) “Whether all windings-of motors or other.

apparatus are suitably protected?

(i) State in case of transformers or reactors or
sw1tches 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 lifres 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 thereon? '

Yes/No

Yes/No

Yes/No
Yes/No
Yesté '

Yes/No

20,

Regulation{

45

Whether protections and interlocks have been
provided? If not, give details.

Yc_asto

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
regulatlng or controlling electricity and all
electricity consuming. apparatus at voltage
exceeding 650V but not exceeding 33kV
been carthed by two separate and distinct

" commections with earth ?
(i) Is the carth w1re free from any mechamcal

damage ?
‘(iil) Has the neutral point at the transformer and
generator been earthed by two separate
" and distinct connections with earth?

“(iv) Have ‘the metal casings or metallic
_coverings contalmng or protectlng any

Yes/No

Yes/Ne

Yes/No -

Yes)’No

clectric supply lifie or apparatus been
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properly earthed and so joined and
- connected across all junction boxes as to
make good mechanical and electrical
connections  throughout their whole
- length? ' '
(v) Whether earthing -has been properly
executed and has been tested. If yes, give
value of earth resistance.

22,

Regulation-
49

Is the outdoor. (except pole typ'e) sub-station

efficiently protected by fencing not less than
1.8 metres in height?

23

_Reguletion—

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?

(i1). 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

Has suitable provision- been made for
immediate and automatic or manual discharge
of every static condenser on d1sconnect10n of

supply ?

Yes/No

25

Qverhead -
Lines

(i) What is the minimum size of the conductors
of overhead lines used ? State the type of.

conductors,

(i) Whether clearances above ground of the
lowest conductor of overhead lines are as
* per regulafion 587

4 (iii) 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 regula’tlon 617
(iv) On the basis of maximum deflection due
- to wind pressure,
" clearances between the nearest conductor
and any part of such bu11d1ng are as per
regulation 617
(v) Where conductors fonmng parts of system
at different voltages are erected-on the
~ same supports, whether adequate provision
- has been made as per regulation 62 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 ?
(vi) Where overhead lines ctoss or are in
proximity to each other whether they have

whether horizontal /| -

Size of

Conductor ---

Yes/No

Yes/No

Yes/No

Yes/No

_Yest_o :
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been sultably protected to guard against.
possibility of their .coming in contact with
~each other as per regulation 69?

(viiy 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
727

(b). Has each'—stay-wire_ (except in, .case
‘where an insulator has been placed in it at

a height not less than 3 ‘meters from the:

ground) been. earthed as per regulatlon
722

r.(1x)(a) Whether overhead Ime is - suitably

protected with a device for rendering the
line electrically harmless.in case 1t breaks
as:per regulation 73?

- (b). Whether anti-climbing devices have
been. provided at each: support as per
‘regulation 737

1

-:(x) (a)Has.the. owner of overhead 11nes adopted

efficient means for diverting to earth any
" electrical surges due to lightning in every

-overhead line which is so .exposed as to be |
liable -to. injury from hghtmng as per_ _

regulatlon 74? -

{b) - Whether carth lead from the hghtnmg
arrestors, is -connected to a separate earth
electrode as per regulation 74?

(xi) Whether unused . overhead Imes are
maintained in a safe mechanical condition |

as per regulation 75?2

(xii). Whether statutory clearances from

Authorities - e . . Forest
Department/Railways/  PTCC/Defence
(AHQ)/Civil -Aviation have been taken as
- per Indian standard. If yes, enclose copies
of .the same.

:(x11) ‘Any-other remarks.

Yes/No

Yes/No
Yes/No
Yes/No ‘
-Yes/No.
Yes/No

Yes/No :

Yes/No

Yes/No

Date

Copy: forwarded to-Chief Elecmcal Inspector for PP -

S.ignature'of. the Inspecting Officer/

Name

' Designation

- : File No.
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 SchedulesV.

Form for obtammg results durmg inspection: by supplier: at each supply: pomt t0:
. ' consumer

[See sub-regulation:(2)-of regulatnon (KIBE

1. Name and address of the consumer
2. - Details of installation
3. Short circuit fault level of the installation '
4, Date-of commissioning of installation (in: case-of additional-supply-or -
reconnection) : -
5: Results of tests conducted:
| S1 | Equipment Test Conducted - | Test:Results. | Remarks -
No : o f i ol
I | Linked Switch | (i)Mechanical operation. ~ - - ‘Smooth/troublesome: |
with fuse(s) | (ii) Rating of fuse - ermeemee. Amp,
- (iii) Contact of blades | Full/Partial :
1a | Isolator i)’ Mechanical.operation | OK/not:OK:
ii) Remote operation QK/mot:OK-
iii) ‘Local operation - ~[‘OK/not:OK .
iv) Measurement of contact S "
. resistance mdeemmemee—smiicro-Ohm -
|¥) . Interlocking with earthswitch - | OK/not OK~
vi) Interlockingwith- CB. -OK/mot:0K
vii) IR Values - e — M Ohm .
' : Ph-Ph. . Ph:E
Open condition 1-- - —
Closed condition N - R -
2 | Circuit: - 1 (1) " Rating of Circuit, Breaker o S i
Breaker (a) Type cemmen , -
{ SLNo, ------ (b) Voltage. _ el kV. | '
' - {¢) Normal Current o mememammsameremeen AIPS -
(d) Rupturing capa01ty ' : KA
{2) IRValues -------------- M @hm
' : ‘Ph-Ph « PheE-
Open condition - : -
‘Close condition ' - --- :
(3) Contact Resistance : : wemmmenmmemmemicro-0hm <
(4) Mechanical-operation: | /Instant smooth/time
_ gap( Bec)
"1 (5) Remote operation: - OK/mot 0K
(6) Local-operation: o J-OK/not QK.
(7) Interlocking vrithIsolator; ‘OKfmot DK
(8) Interlocki_ng-withvearth:switch _|'OK/not OK
Circuit (9) Alarm and Trip for. | OK/not: OK
Breaker OTU/WTL/Buchholz/PRV .
Control (10) Earth Fault Relay : . |'OK/not OK
Circuits | (11) Over current Relay : | OKMmotOK.
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| (12) Under Voltage Relay: OK/not OK
- | (13) SF6 pressure alarm and trip ‘OK/not OK e
| operation test
3 i Transformer (A) Insulation Resistance Values: ‘
Sl No, ---- 1. HTto LT: B R M ohm
' 2. HTto Earth: = | =====vere———-- Mohm .
3, LTtoBarthy =~ | =-=e=eeecme—— M ohm
'| (B) Break down Voltage Test _
Qil Sample -I(Top) | ==eew—memeem- kV
Oil Sample - II (Bottom) | ===-=mwmmeeees kV
1 (C) Vector Group Test: - OK/mot OK -
(D) Polarity Tests: OK/not.OK -
| (E) Maguetizing Balance: OK/mot OK -
| (F) Tan Delta Test ( as-per capacity) | OK/not OK
(G) Qi level in conservator Tank: OK/not OK
(H) Oil level in breather cup: 'OK/not OK
(I) OTI/WTI settings : A/T--C A/T---C
() OTI/WTI alarm and trip OK/not OK -
operation {1 OK/not OK
(K) Operation of Buchholz relay: |-OK/not OK
(L) Operation of PRV OK/not OK.
(M) Qil leakage =~ OK/not OK
(N) Interlock of door sw1tch for dry
transformet o _
(O) Clearances for- —memamnee --Cms
Side clearance: 00000 | =m-meeeee- Meters
Between two Transformers (P) Body | z=m=mmmme-- Ohm’
earth resistance Nl---Ohm
Neutral earth resistance 1 N3---Ohm
|4 | DG Set (A) Interlockmg with other Supply OK/not OK
SI. Nos. for Sources: _ =
1. Alternator: | (B) Body earth resmtance -------- -- Ohm
2. Bngine: Neutral earth resistance Nj---Ohm
a . Nz--;Ohm
5 | Cables (A) Insulation Resistance Values: -
' Size: Sq. mm 1. Ph-Ph: | e M Ohm
2. Ph-Earth: B M Ohm
3. Ph-— Earth + other Ph: s M Ohm
(B) Bendmg Radius: - | OK/not OK.
6 | Earthing: . A) Metal and Sizeof | CWAVGI -~ Sq. mm |
' ] _Earth Strips: ‘
B) Type of Earthings: . Yes/No
(1) Plate Earthing: | Yes/No
(2) Pipe Earthing: | Yes/No
(3) Counter poise Earthing
(C) Values of Earth resistances of ' | Nj ----ohm N ----ohm

Y,
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~ earth electrodes for "(R) --~ohm (Y) ---ohm
(1) Reactor Neutral:- (B) ----ohm -
(2) LAs: JR——) )
o —---a---Ohm .
(3). Structure: .
(4) Frames/Bodies of | --e-e-ee ohm
Equipment: L
(5) Motors :
7 | Potential @ Ratio test OK/not OK
Transformer (i)  Polarity test OK/not OK
(i) BDVofoil . | 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-tést - OK/not OK
(iii)  BDV ofoil | wmmenmaeee kv
(iv) IR'test (R) P-E------- M Ohm .

(Y) P-E-—----M Ohm
(B) P-E-------M Ohm

Physical condition of

9. | Transmission | (i) ' OK/not OK.
line : conductor/tower
. (i)  Check of tower accessories . OK/not 0K
(iiiy  Tower footing resistance eemmemee-Oim
(iv) -Conductor continuity test ;‘_O,K/not oK -
) Check of ground clearance OK/not OK
(vi)  Check of electrical clearance | OK/not OK
along the route
‘GGeneral Observations : _ )
SLNo. Item Observations '
1. Check of required phase to phase, phase to ground and L '
sectlonal clearance. .
2. Check of equipment lay out and over all installation -
' detaﬂs ‘ :
3. Test of resistance of earth mat or earth electrodes as
applicable.
4. Check of consumer’s pre-comm1ssmmng test reports
" |-of individual equipment. .
5.- Check of manufacturer § routme/rype test reports of
| individual equlpment
6. Whether Inspector’s approval if applicéble is obtained?:
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“Whether owner’s self certification about compliance
" I-with the'Regulations is Obtained?

| General observation:and-views (specific deviation from
-| the requirements of the Regulations shall be-clearly .

brought out)

(1)

2)

()

@
(5).
©)

" Name, Signature and Seal of the Authority -

Schedule-VI

‘Form for notice in respect of failure of supply
_ [Seé:sub:srggulation (3),.:of'reg|ilation @I
Name 5aﬁd.:addreés of the suppiier

Date.and time of failure of supply
Areas:affected-due to failure.

-Causesof failure
‘Probable-time for restoration of supply

Additional: mfonnatmn ifany

Date :

Place:

_ ’ s " (Name, Signature, Designaﬁon
~ ' 7 - and Seal of Authoity)

‘Time;
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Schedule-VIT

Minimum safety working clearances where electricity at voltage exceeding 650 v
is supplied, converted, transformed or used o

[See sub-regulation (2)(iii) of regulation (44)] ..

'Hi'giiest Systemt- Voltage (kKV). Safety Working Clearance (Metres) l
- » L 26
36 2.8
72.5 - B
145 3.7
245 . - | 43
420 - 64
800 , 10:3

- (1) The above values are valid for altitude not exceeding 1000 m. A correction
factor of 1.25 per cent per 100 m is to be applied for increasing the clearance for
altitude more than 1000 m and upto 3000 m; '

(2) The above safety lWorking clearances are based on an insulation height of
~ 2.44 m which is the height of lowest point on the insulator, where it meets the
~ earthed metal, from the ground; :

- (3) “Safety Working Clearance” is. the minimum clearance to be maint_aiﬂed in
air between the live part of the équipment 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; - ' : : o .

- (4) The “Highest System 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 ) ' o
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Schedule-VII

Minimum safety clearances to be maintained for bare conductors or live parts of
any apparatus in out-door sub-stations, excluding overhead lines of HYDC'
1stallatmns _ '

[See sub=regﬁlati0n (5) of régulaﬁon (44)]

o S.No. | DC Voltage '(kV). " Pole to Earth Clearance - | Ground Clearance
' ' (Metres)‘ : - (Metres)
11, IQOkV - 1.17 4.55
2. 200 kV 1.80 5.65
I3 300KV 245 675
. 200KV, 304 | 800
5. 500KV | 3.65 y 5.00
6. 600 kv . 308 T Tod
7. B00KV 53 112

(1) The above ground clearances are not apphcable to equlpment that are housed
within fence or a building and where access is prevented under energlsed condltlon
'through a sultable safety mterlockmg scheme ' -

~ (2) The above pole to earth clearances are for conductor—structure electrode
conﬁguratmn using gap factor k equai to 1.35. .

(3) It is recogmsed that within a substatmn many dlfferent 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 electrode
conﬁguratlon subj ccted to the minimum ground c]earance i :

{4) Clearance shall be prov1ded for electrical apparatus so-that sufficient space is
available for easy operation and maintenance without any hazard to the operating and
mainteriance personnel working near the eqmpment and for ensuring adequate
ventilation, '
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(H
2)
3
(%)
()
{6)
)
(8)
©®)

Scheqnlé-lx

Form for reportmg failure of Transformers or Reactors of ratmg
20 MVA/MVAR and above

[See sub- regulatlon (8) of regulatlon (46)]

Type of Equipment (Transformer or Reactor)

Capacity  MVA/MVAR) _

Location (Address) o , ~
Owner and address of owner ' :

Date of failure’

Year of manufacture

Date of Tnstallation

Make

Reasons for failure

(10) Measures being taken to avoid recurrence of failure

Date :

(Signature and name of Manager/Executive
~ Engineer of the installation)
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Schedule-x

' : Ground Vertical and Honzontal clesrances
[See suh-regulatlon (6) of regulation 58, sub-regulatlon ) 01’ regulatlon (60) and
* sub-regulation (5) of regulation 61] -

s—Bam. Sag.

' Maxm.
» Deflection

Maxm, - *

Deflection s Cundueter

B T P T

/////_'//////

‘r ('.L (L'lem aNces as per Regulatmn 60 &61
HCL: Clearances as per Regn_lat;on 0. & 61 -
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"'  o o ~ Schedule-XI
FORM OF ANNUAL RETURN FOR MINES
[See sub-regulation (1) of regulation (95)]

This form must be correctly filled. up by the -;ownéx:, agent, manager or engineer

and sent 4o the Inspector not later than the first day of February every year., '
: Part A b _
Year ending 20.
Name of Mine o State ,
Situation.of Mine - - Distdet _
‘Postal address of Mine o
Name and address of owner
‘Name of agent
Name of manager
Name of engineer
Name of Electrical Supervisor )
' Part B

(1) System of supply (whether direct current or.alternating current)

Voltage of supply
Periodicity (if alternating current)
Source-of supply.

‘ {2) Voltage at\which::_ele'ctx?ici;tyris used for :-

Lighting |
Power
'(3)  Particulars of Motor etc. .
I POWER .

(a) Ori Surface

‘Type of Motor (HP/K.W.). Type of control.gear | Location | Purpose for whichused

() InMine

[Type  of  Motor | Type of | Location | Purpose for | Ventilation | ‘Percentage.
| (HLP./KW.). /{control | | whichused 'O inflammable gas:
| apparatus.and voltage | gear - . . _ | -orvapour

of |

-~ LIGHTING.

' '.Type afhghtﬁttmg " Wattage Il Location ‘Percentage of inflammable

gas-or vapor
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Sghedﬁle-XIl N

FORM OF ANNUAL RETURN FOR OIL-FIELDS
[See sub-regulation (I) of régu_lation 95)]

This form must be correctly filled up by the owner, agent, manager 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 : '
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

(1) System of supply (whether dlrect current or alternating current)
Voltage of supply
Periodicity (if alternatmg current)-

- Source of supply. .
(2) Voltage at which electricity is used. for -
. Lighting

Power - '

(3) Particulars.of Motor etc. in use on the field :-

~ (a)On wells :

No. or other identifying Drillingor | Typeand HP | No. of lamps | Other electrical
Mark of well pumping | of motor and type “appliances
1 N 2 1 3 4 5
. ' (b) Not on wells_ L
" | Type and H.P of motor Purpose for which used | Identifying mark on map
1 _ 2 - 3

(4) Other electrical appliances, not including in itém3, in use on the ﬁ'eld.

- Appliances Typé and size in Kw. Purpose for which used - Ident1fy1ng mark on map
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. ' _ _VSchedule-XIII

LOG SHEET FOR MINES AND OIL-FIELDS

[See sub-regulation (9) of regulation (110), clause (2) and (b)-of sub-regulation (5) of

regulation (115)] :

‘Daily Log sheet for

(1)
@)

&)

Name of Electrical Supervisor

M

Report as to:- - - _

(a) Condition of the insulation of the system.

(b} Speciﬁed' defects of insulation (particulars of éach-failure of épparatlis '
should be given). -

(c) Accidents or dangerous occurrence (ihcluding 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, ' . .

(¢)  Examination of earth fault detectors. or recorders as provided by sub-
regulation (3) of regulation 100. - ' '

Examinations 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
© (S)of regulation 115. T

Remarks:-

Signed

Examined by

Electrical Supervisor: -
Engineer:
' Manager.

*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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MINISTRY OF POWER
(CENTRAL ELECTRICITY AUTHORITY)
NOTIFICATION
New Delhi, the 13th April, 2015

No. CEI/1/2/2015.-Whereas the Central Electricity Authority published a public notice
on the 28th September, 2014 in respect of the draft of the Central Electricity Authority
(Measures relating to Safety and Electric Supply) Amendment Regulations, 2014, as required
under sub-section (3) of section 177 of the Electricity Act, 2003 (36 of 2003) read with sub-rule
(2) of rule 3 of the Electricity (Procedure for Previous Publication) Rules, 2005, inviting
objections and suggestions from the persons likely to be affected thereby, before the expiry of
the period of forty five days, i.e., on or before the 12th November, 2014, from the date on which
the copies of the publication containing the said public notice were made available to the public;

And whereas copies of the said publication containing the said public notice were made
available to the public on the 28th September, 2014;

And whereas the objections and suggestions received from the public in respect of the
said draft regulations have been duly considered by the Central Electricity Authority;

Now, therefore, in exercise of the powers conferred by sub-section (2) of section 177
read with section 53 of the said Act the Central Electricity Authority hereby makes the following
regulations. namely:-

1. Short title and commencement:- (1) These regulations may be called the Central
Electricity Authority (Measures relating to Safety and Electric Supply) Amendment
Regulations, 2015.

(2) These Regulations shall come into force on the date of their publication in the Official
Gazette.

2. In the Central Electricity Authority (Measures relating to Safety and Electric Supply),
Regulations 2010 (hereinafter referred to as the said regulations), in regulation 2, in sub-
regulation (1), -

(A) after clause (f), the following clause shall be inserted, namely:-
‘(fa) “Charted Electrical Safety Engineer” means a person as notified by the
Appropriate Government as referred to in regulation 5A;’

(B) after clause (s), the following clause shall be inserted, namely;-
‘(sa) “Electrical Inspector of Mines” means a person appointed as such by the
Appropriate Government under sub-section (1) of section 162 for the purpose of
electrical installations of mines and oil fields;’

(C) for clause (v), the following clause shall be substituted, namely:-
‘(v) “flameproof enclosure” means an enclosure in which the parts which can ignite
an explosive atmosphere are placed and which can withstand the pressure developed
during an internal explosion of an explosive mixture and which prevents the
transmission of explosion to the explosive atmosphere surrounding the enclosure;’

(D) after clause (za), the following clause shall be inserted, namely:-
‘(zaa) “Inspecting Officer” means officer responsible for carrying out the testing and
inspection of electrical installations under these regulations;’

(E) for clause (zc), the following shall be substituted, namely:-
‘(zc) “intrinsically safe circuit” shall denote any circuit operating under its normal
operation and specified fault condition as specified in the Bureau of Indian
Standards, which when exposed to any spark, ignition, or any thermal effect whilst
operating under the above said conditions, is not capable of causing ignition of a
given explosive gas atmosphere;
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(zca) “intrinsically safe apparatus” shall denote electrical apparatus in which all the
circuits are intrinsically safe circuits;’

(F) after clause (zk), the following clause shall be inserted, namely:-
‘(zka) “notified voltage” means a voltage notified by the Appropriate Government
for the purpose of self certification under regulation 30 and regulation 43;’

(G) after clause (zw), the following clause shall be inserted, namely:-
‘(zwa) “self-certification” means a certificate issued by a supplier or the owner in the
prescribed format as required under regulation 30 and regulation 43;’

In the said regulations, for regulation 5, the following regulation shall be substituted,
namely:-

"S. Electrical Safety Officer.- (I) All suppliers of electricity including generating
companies, transmission companies and distribution companies shall designate an
Electrical Safety Officer for ensuring observance of safety measures specified under these
regulations in their organisation, for construction, operation and maintenance of power
stations, sub-stations, transmission and distribution lines.

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

(3) The Electrical Safety Officer designated under sub-regulation (1), shall carryout
periodic tests as per the relevant standards and inspection of such installations for ensuring
observance of safety measures specified under these regulations at intervals not exceeding
one year, and keep a record thereof in Form I or Form II or Form III, as the case may be,
of Schedule IV and test reports, and also keep a register of recommended safety
requirements duly acknowledged by the owner with date and compliances thereafter; and
such records shall be made available to the Electrical Inspector, as and when required.

(4) For every electrical installation including factory registered under Factory Act, 1948
and mines and oil field as defined in the Mines Act, 1952 (35 of 1952), where more than
250 kW of electrical load is connected, the owner of the installation or the management of
the factory or mines, as the case may be, shall designate Electrical Safety Officer having
qualification and experience specified in sub-regulation (2), for ensuring the observance of
the safety provisions laid under the Act and the regulations made thereunder, who shall
carryout recommended periodic tests as per the relevant standards, and inspect such
installation at intervals not exceeding one year, and keep a record thereof in Form I or
Form II or Form III of schedule IV to these regulations, test reports and a register of
recommendations in regard with safety duly acknowledged by owner, compliances made
thereafter and such records shall be made available to the Electrical Inspector if and when
required.”

In the said regulations, after regulation 5, the following regulation shall be inserted,
namely:-

"5A. Chartered Electrical Safety Engineer.-The Appropriate Government may authorise
Electrical Safety Engineers having the qualification and experience as specified in sub-
regulation (2) of regulation 5 to assist the owner or supplier or consumer of electrical
installations for the purpose of self-certification under regulation 30 and regulation 43.".

In the said regulations, for sub-regulations (2) to (5) of regulation 30, the following shall
be substituted, namely:-

"(2) The periodical inspection and testing of installation of voltage equal to or below the
notified voltage belonging to the supplier or consumer shall be carried out by the supplier
or owner or consumer and shall be self certified.

(3) The periodical inspection and testing of installations of voltage above the notified
voltage belonging to the supplier or consumer shall be carried out by the Electrical
Inspector:
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Provided that the supplier or owner or consumer has the option to get his
installation inspected and tested by the Electrical Inspector of the Appropriate
Government:

Provided further that the every electrical installations of mines, oil fields and
railways shall be periodically inspected and tested by the Electrical Inspector of the
Appropriate Government.

(4) Where the supplier is directed by the Central Government or the State Government, as
the case may be, to inspect and test the installation, such supplier shall report on the
condition of the installation to the consumer concerned in the Forms I, II and III as
specified in Schedule-1V and shall submit a copy of such report to the Electrical Inspector.
(5) The Electrical Inspector may, on receipt 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 rectified as per report.

(6) In the event of the failure of the owner of any installation to rectify the defects in his
installation pointed out by the Electrical Inspector in his report and within the time
indicated therein, such installation shall be liable to be disconnected under the directions
of the Electrical Inspector after serving the owner of such installation with a notice for a
period not less than forty eight hours:

Provided that the installation shall not be disconnected in case an appeal is made
under sub section (2) of section 162 of the Act and the appellate authority has stayed the
orders of disconnection.

(7) Tt shall be the responsibility of the owner of all installations 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."

In the said regulations, for sub-regulations 32. the following regulation shall be
substituted, namely:-

"32. Installation and testing of generating units.- The capacity above which generating
units including generating units producing electricity from renewable sources of energy
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 the sub-section
(1) of section 162 of the Act."

In the said regulations, for sub-regulations 42, the following regulation shall be
substituted, namely:-

"42. Earth leakage protective device. - The supply of electricity to every electrical
installation other than voltage not exceeding 250V, below 2 kW and those installations of
voltage not exceeding 250V, which do not attract provisions of section 54 of the Act, shall
be controlled by an earth leakage protective device whose maximum earth leakage
threshold for tripping should not exceed 30 milliamps for domestic connections and 100
milliamps for all other installations, so as to disconnect the supply instantly on the
occurrence of earth fault or leakage of current:

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

overhead supply lines having overhead supply lines having protective devices which are
effectively bonded to the neutral of supply transformers and conforming to regulation 73.”
In the said regulations, for sub-regulations 43, the following regulation shall be
substituted, namely:-
"43. Approval by Electrical Inspector and self-certification. - (1) Every electrical
installation of notified voltage and below shall be inspected, tested and shall be self-
certified by the owner of the installation before commencement of supply or
recommencement after shutdown for six months and above for ensuring observance of
safety measures specified under these regulations and such owner shall submit, the report
of self-certification in the Form-I or Form-II or Form-III, as the case may be, of Schedule-
IV to the Electrical Inspector.



(2) The voltage above which inspection and testing of electrical installations including
installations of supplier or consumer shall be carried out by the Electrical Inspector shall
be notified by the Appropriate Government.

(3) Every electrical installation of voltage above the notified voltage and all the apparatus
of the generating stations and above the capacity specified under regulation 32, shall be
required to be inspected and tested by the Electrical Inspector before commencement of
supply or recommencement after shutdown for six months and above for ensuring
observance of safety measures specified under these regulations:

Provided that the owner or supplier or consumer has the option to get his

installation inspected and tested by the Electrical Inspector of the Appropriate
Government.
(4) The Electrical Inspector may, on receipt of self-certification report referred to in sub-
regulation (1), accept the report submitted by the supplier or owner and record variations
as the circumstances of each case may require and may recommend that the defects may
be rectified as recommended:

Provided further that every electrical installation covered under section 54 of the

Act including every electrical installations of mines, oil fields and railways shall be
inspected and tested by the Electrical Inspector of the Appropriate Government as
specified in sub-regulation (3)
(5) Before making an application to the Electrical Inspector for permission to commence
or recommence supply in installations above the notified voltage after an installation has
been disconnected for six months, the supplier shall ensure that electric supply lines or
apparatus of more than notified voltage belonging to him are placed in position, properly
joined, and duly completed and examined, and the supply of electricity shall not be
commenced by the supplier for installations of voltage needing inspection under these
regulations unless the provisions of regulations 12 to 29, regulations 33 to 35, regulations
44 to 51 and regulations 55 to 77 have been complied with and the approval in writing of
the Electrical Inspector has been obtained by him;

Provided that the supplier may energise the aforesaid electric supply lines or

apparatus for the purpose of tests specified in regulation 46 and after successful testing,
the owner may energise the section of a line to prevent theft of conductors or towers,
subject to compliance of all the provisions of these regulations.
(6) The owner of any installations of voltage above the notified voltage shall, before
making application to the Electrical Inspector for approval of his installation or additions
thereto, test every circuit or additions thereto, other than an overhead line, and satisfy
himself that they withstand the application of the testing voltage set out in sub-regulation.
(1) of regulation 46 and shall duly record the results or such tests and forward them to the
Electrical Inspector:

Provided that an Electrical Inspector may direct such owner to carry out such

tests as he deems necessary or accept the certified tests of the manufacturer in respect of
any particular apparatus in place of the tests required by this regulation.
(7) The owner of any installation who makes any addition or alteration to his installation
shall not connect to the supply his apparatus or electric supply lines, comprising the said
alterations or additions, unless and until such alteration or addition has been approved in
writing by the Electrical Inspector or self-certified by the owner of the installation, as the
case may be.”

In the said regulations, for the marginal heading and sub-regulation (1) regulations 44, the
following shall be substituted, namely:-

"44. Use of electricity at voltage exceeding notified voltage.- (1) The Electrical
Inspector shall not authorise the supplier to commence supply or where the supply has
been discontinued for a period of six months and above, to recommence the supply at
voltage exceeding notified voltage to any consumer unless-
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10.

(a) all conductors and apparatus situated on the premises of the consumer are so placed as
to be inaccessible except to a designated person and all operations in connection with the
said conductors and apparatus are carried out by a designated person;

(b) the consumer has provided and agrees to maintain a separate building or a locked
whether proof and fire proof enclosure of agreed design and location, to which the
supplier at all times shall have access for the purpose of housing his apparatus and
metering equipment, or where the provision for a separate building or enclosure is
impracticable, the consumer has segregated the aforesaid apparatus of the supplier from
any other part of his own apparatus:

Provided that such segregation shall be by the provision of fire proof walls, if
the Electrical Inspector considers it to be necessary:

Provided further that in the case of an outdoor installation the consumer shall
suitably segregate the aforesaid apparatus belonging to the supplier from his own;

(c) all pole type sub-stations are constructed and maintained in accordance with regulation
50."

In the said regulations, in regulations 63,-
(a) for sub-regulations (1) to (4), the following sub-regulations shall be substituted,
namely;-

"(1) If at any time subsequent to the erection of an overhead line, whether covered with
insulating material or not or underground cable, 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 type
of work whether permanent or temporary or to make in or upon any building, or structure
or flood bank or road, any permanent or temporary addition or alteration, such person and
the contractor whom he employs to carry out the erection, addition or alteration, shall,
give intimation in writing of his intention to do so, to the supplier or owner and to the
Electrical Inspector and shall furnish therewith a scale drawing showing the proposed
building, structure, flood bank, road or any addition or alteration and scaffolding thereof
required during the construction.

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

(a) whether the line or underground cable under reference was laid in accordance with the
provisions of these regulations and any other law for the time being in force;

(b) whether it is technically feasible;

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

(d) whether such person was liable to pay the cost of alteration of the overhead line or
underground cable and if so, issue a notice within a period of thirty days, to such person
together with an estimate of the cost of the expenditure likely to be incurred to so alter the
overhead line or underground cable and require him to deposit, within thirty days of the
receipt of the notice, with the supplier or owner, the amount of the estimated cost.

(3) If such person disputes the cost of alteration of the overhead line or underground cable
estimated by the supplier or owner or even the responsibility to pay such cost, the dispute
may be referred to the Electrical Inspector who shall after hearing both parties decide upon
the issue in accordance with sub-regulation (4).

(4) The Electrical Inspector shall estimate the cost of alteration of overhead line or
underground cable on the following basis, namely;-

(a) the cost of material used on the alteration after crediting the depreciated cost of the
material which shall be available from the existing line or underground cable;

(b) the wages of labour employed in affecting the alteration;

(c) supervision charges and charges incurred by the supplier or owner in complying with
the provisions of section 67 of the Act, in respect of such alterations."

(b) for sub-regulations (6) and (7), the following shall be substituted, namely:—
5



11.

12.

13.

14.

"(6) No work upon such building, structure, flood bank, road and addition or alteration
thereto shall be commenced or continued until the Electrical Inspector certifies that the
provisions of regulations 58, 60, 61 and regulation 76 should not be contravened either
during or after the aforesaid construction:

Provided that the Electrical Inspector may, if he is satisfied that the overhead
line or underground, cable 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 underground cable or in the case of temporary addition or alteration,
without alteration of the overhead line or underground cable.

(7) The supplier or owner shall, on receipt of such deposit, alter the overhead line or
underground cable in such a way that it does not contravene the provisions regulations 58,
60, 61 and regulation 76 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
permit for reasons to be recorded in writing."

In the said regulations, for sub-regulation (2) of regulation 65, the following sub-
regulation shall be substituted, namely:-

"(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 650V or tower structure
thereof without the written permission of the owner of such sub-station or electric supply
lines or tower structures; and in case of mining lease hold area, without the written
permission of the Electrical Inspector of Mines."

In the said regulations, for regulation 95, the following regulation shall be substituted,
namely:-

"95. Notices.- (1) On or before the first day of February in every year, in respect of every
mine or oil-field, returns giving the size and type of apparatus, together with such
particulars in regard to circumstances of its use as may be required, shall be sent to the
Electrical Inspector of Mines by the persons specified in regulation 94 in the Form
provided in Schedule-XI or, as the case may be, Schedule-XII, whichever is applicable,

(2) The persons specified in regulation 94, shall also give to the Electrical Inspector of
Mines not less than seven days notice in writing of the intention to bring into use any new
installation in a mine or oil-field giving details of apparatus installed and its location:

Provided that in case of any additions or alterations to an existing installation of
voltage not exceeding 650V, immediate notice in writing shall be sent to the Electrical
Inspector of Mines before such additions or alterations are brought into use:

Provided further that this regulation shall not apply to telecommunication or
signaling apparatus."

In the said regulations, for regulation 99, the following regulation shall be substituted,
namely:-

“99. Method of earthing.- Where earthing is necessary in a mine, it shall be carried out
by connection to an earthing system at the surface of the mine and in such manner as may
be approved by the Electrical Inspector of Mines,"

In the said regulations, in regulation 105,—

(a) for sub-regulation (1), the following sub-regulation shall be substituted, namely:-
"(1) Properly constructed switchgear for disconnecting the supply of' electricity to a mine
or oil field shall be provided at a point approved by the Electrical Inspector of Mines.";

(b) for sub-regulation (4), the following sub-regulation shall be substituted, namely:—
"(4) If the Electrical Inspector of Mines, in the interest of safety considered it necessary,
he may direct that the apparatus specified in sub-regulation (3) shall be so arranged as to
disconnect automatically, from the supply, any section of the system subjected to a fault."

(c) for sub-regulation (6), the following sub-regulation shall be substituted., namely;—
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15.

16.

17.

18.

" (6) If the Electrical Inspector of Mines feels it appropriate, the motor shall be controlled
by a switchgear to disconnect automatically the supply in the event of conditions of over-
current, over-voltage and single phasing."

In the said regulations, for sub-regulation (9) of regulation 110, the following sub-
regulation shall be substituted, namely:-

"(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
Electrical Inspector of Mines."

In the said regulations, in sub-regulation (1) of regulation 115, for the word "Inspector"
wherever they occur, the words “Electrical Inspector of Mine,” shall be substituted,

In the said regulations, for sub-regulation (2) of regulation 116, the following shall be
substituted, namely:-

"(2) The Electrical Inspector or the Electrical Inspector of Mines may, by order for reasons
to be recorded in writing, allow deviations in respect of matters referred to in regulations
12 to 17, regulation 28, sub-regulation (2), (3) and (5) of regulation 35, sub-regulation (3)
of regulation 36, clause (i) to (iv) of regulation 37, clause (xii) of regulation 41, regulation
43, sub-regulation (2) of regulation 44, regulation 46, regulations 52 to 54, regulations 57
to 61, regulation 65, regulation 72, regulation 74, regulations 78 to 91, regulation 102,
sub-regulation (6), (8) and (10) of regulation 107 and regulation 114.

Explanation.- Every order allowing the deviations by the Electrical Inspector or the
Electrical Inspector of Mines under this sub-regulation shall be placed before the Central
Government or, as the case may be, the Stale Government which may disallow or revise
such deviations."

In the said regulations, in Schedule IV relating to Forms of Inspection Report,-
(a) under the sub-heading "FORM I (Installations of voltage upto and including

250V)",—
(i)  for the portion-
"Report No. - ---------- Date of Inspection - - - - - - - - - - -

Date of Last Inspection - - - - - - - - - - -
the following shall be substituted, namely:-

“Report No. - - - -------- Date of inspection by Electrical Inspector or
self-certification by owner - - - - - - - - - - -

Date of last inspection or self-certification - - - - - - - - - - -
(i) after the Table, for the portion-

“Signature of the Inspecting Officer/

Name  -----------

Designation - - - - - - - - - - -

File No. -----------

Copy forwarded to Chief Electrical Inspector for. - - - - - ------

the following shall be substituted, namely:-

“Signature of the Inspecting Officer/Self-certifying supplier or owner
Name-----------

Designation - - - - - - - - - - -

FileNo.-----------

Copy forwarded to Electrical Inspector/Chief Electrical Inspector for - - - - - -

(b) under the sub-heading "FORM II (Installations of voltage level more than 250V up
to and including 650V)" -
(i)  for the portion-
"Report No. - ---------- Date of Inspection - - - - - - - - - - -
Date of Last Inspection - - - - - - - - - - -



the following shall be substituted, namely:-

“Report No. - ---------- Date of inspection by Electrical Inspector or
self-certification by owner - - - - - - - - - - -
Date of last inspection or self-certification - - - - - - - - - - -

(i)  after the Table, for the portion-
“Signature of the Inspecting Officer/
Name  -----------
Designation - - - - - - - - - - -
File No.-----------
Copy forwarded to Chief Electrical Inspector for. - - - - -------

the following shall be substituted, namely:-

“Signature of the Inspecting Officer/Self-certifying supplier or owner
Name-----------

Designation - - - - - - - - - - -

File No. -----------

Copy forwarded to Electrical Inspector/Chief Electrical Inspector for - - - - - -

(c) under the sub-heading "FORM III (Installations of voltage exceeding 650V)",—

(i)  for the portion-
"Report No. - - - -------- Date of Inspection - - - - - - - - - - -
Date of Last Inspection - - - - - - - ----

the following shall be substituted, namely:-

“Report No. - - - -------- Date of inspection by Electrical Inspector or
self-certification by owner - - - - - - - - - - -
Date of last inspection or self-certification - - - - - - - - - - -

(i) after the Table, for the portion-
“Signature of the Inspecting Officer/
Name — -----------
Designation - - - - - - - - - - -
FileNo.-----------
Copy forwarded to Chief Electrical Inspector for. - - - - - ------

the following shall be substituted, namely:-

“Signature of the Inspecting Officer/Self-certifying supplier or owner

Name - ----------

Designation - - - - - - - - - - -

File No. - ----------

Copy forwarded to Electrical Inspector/Chief Electrical Inspector for - - - - - -

P.D.SIWAL, Secy.

Note :- The principal regulations were published in the Gazette of India, Extraordinary,
Part III, section 4 vide notification No.CEI/1/59//CEA/EI, dated 200 September, 2010.
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MINISTRY OF POWER
(CENTRAL ELECTRICITY AUTHORITY)
NOTIFICATION
New Delhi, the 1 st March 2018

No. CEI/1/2/2017.--- Whereas the draft, regulations proposing to amend the Central Electricity
Authority (Measures relating to Safety and Electric Supply) Regulations, 2010, was published in six newspaper
dailies, as required by sub section (3) of section 177 of the Electricity Act, 2003 (36 of.2003) read with sub-rule
(2) of rule 3 of the Electricity (Procedure for Previous Publication ) Rules, 2005 inviting objections and
suggestions from all persons likely to be affected thereby, before the expiry of the period of forty five days,
from the date on which the copies of the newspapers containing the said publications were made available to
the public;

And whereas copies of the said newspapers containing the said regulations were made available to
the public on 23" August, 2016;

And whereas the objections and suggestions received from the public on the said draft regulations
were considered by the Central Electricity Authority;

Now, therefore, in exercise of the power conferred by sub-section (2) of section 177 read with section
53 of the said Act, the Central Electricity Authority hereby makes the following regulations, further to amend the
Central Electricity Authority (Measures relating to Safety and Electric Supply) Regulations, 2010, namely:-

1 (1) These regulations may be called the Central Electricity Authority (Measures relating to Safety and
Electric Supply) Amendment Regulations, 2018

(2) They shall come into force on the date of their publication in the Official Gazette
2 In the Central Electricity Authority (Measures relating to Safety and Electric Supply), Regulations 2010,-

(8 in regulation 2. in sub-regulation (1) for clause (fa) and clause (zka), the following shall be
substituted respectively, namely:-

‘(fa) "Chartered Electrical Safety Engineer" means a person authorised by the Appropriate
Government as referred to in regulation 5A’

‘(zka) "notified voltage" means a voltage notified by the Appropriate Government under intimation
to the Authority for the purpose of specifying the voltage level upto which self-certification is to be
carried out under regulation 30 and regulation 43’

(b) inregulation 5, for sub-regulation (2), 'he following shall be substituted, namely:-

"(2) The Electrical Safety Officer shall possess a degree in Electrical Engineering with at least five
years experience in operation and maintenance of electrical installation or a diploma in Electrical
Engineering with at least ten years experience in operation and maintenance of electrical
installations.";

(c) For regulation 5A, the following regulation shall be substituted, namely -

"5A. Chartered Electrical Safety Engineer- (1) The Appropriate Government shall authorise
Chartered Electrical Safety Engineer from amongst persons having the qualification and
experience as specified by the Authority under sub-regulation (3) to assist the owner or supplier or
consumer of electrical installation for the purpose ot self-certification under regulation 30 and
regulation 43

(2) The Appropriate Government shall upload the name of the Chartered Electrical Safety
Engineer, as soon as any person is authorised as Chartered Electrical Safety Engineer, on the web
portal of the Government or Department dealing with matters of inspection of electrical installations
for the information of the owner or supplier or consumer.

(3) The Central Electricity Authority shall, within a period of six months, frame and publish the
guidelines including the eligibility conditions for the purpose of authorising the Chartered Electrical
Safety Engineer.

(d) In regulation 30, for sub-regulation 2) and sub-regulation (3), the following shall be substituted,
namely;-



C)

(2) The periodical inspection and testing of installation of voltage equal to or below the notified
voltage belonging to the owner or supplier or consumer, as the case may be, shall be carried out
by the owner or supplier or consumer and shall be self-certified for ensuring observance of safety
measures specified under these regulations and the owner or supplier or consumer, as the case
may be, shall submit the report of self-certification to the Electrical Inspector in the format as
specified by the Authority;

Provided that the electrical installation so self certified shall be considered as duly inspected and
tested only after the report of self-certification is duly received by the office of Electrical Inspector:

Provided further that the owner or supplier or consumer has the option to get his installation
inspected and tested by the Electrical Inspector of the Appropriate Government.

(2A) Notwithstanding anything contained in sub-regulation (2), every electrical installation covered
under section 54 of the Act including every electrical installation of mines, oil fields and railways
shall be periodically inspected and tested by the Electrical Inspector of the Appropriate
Government.

(2B) The Electrical Inspector shall, on receipt of the report of self-certification of electrical
installation referred in sub-regulation (2), verify the report submitted by the owner or supplier or
consumer, as the case may be, and record variation, if any, in accordance with these regulations.

(2C) The Electrical Inspector in case of variations, which require rectification, direct the owner or
supplier or consumer, as the case may be, to rectify the same within a period of fifteen days and
the owner or supplier or consumer, as the case may be, shall send a report of compliance to the
Electrical Inspector.

(2D) The Electrical Inspector, in case not satisfied with the compliance report submitted under sub-
regulation

(2C), shall inspect the electrical installation within a period of one year from the date of submission
of self-certification report and intimate the owner or supplier or consumer of the installation the
defects, if any, for rectification within fifteen days.

(2E) If the owner or supplier or consumer, as the case may be, fails to comply with the directions as
given under sub-regulation (2D), such installation shall be liable to be disconnected under the
directions of the Electrical Inspector after serving the owner or supplier or consumer, as the case
may be, of such installation with a notice for a period not less than forty-eight hours.

(3) The periodical inspection and testing of installation of voltage above the notified voltage
belonging to the owner or supplier or consumer shall be carried out by the Electrical Inspector.

in regulation 43, -

(i) for sub-regulation (1), the following sub-regulation shall he substituted, namely;-

‘(1) (a) Every electrical installation of notified voltage and below shall be inspected, tested and self-
certified by the owner or supplier or consumer, as the case may be, of the installation before
commencement of supply or recommencement after shutdown for six months and above for
ensuring observance of safety measures specified under these regulations and such owner or
supplier or consumer, as the case may be, shall submit the report of self-certification to the
Electrical Inspector in the formats as framed and issued by the Authority:

Provided that the electrical installation so self-certified shall be considered fit for the
commencement of supply or recommencement after shutdown for six months only after the report
of self-certification is duly received by the office of Electrical Inspector:

Provided further that the owner or supplier or consumer, as the case may be, has the option to get
his installation inspected and tested by the Electrical Inspector of the Appropriate Government.

(b) Notwithstanding anything contained in clause (a), every electrical installation covered under
section 54 of the Act including every electrical installation of mines, oil fields and railways shall be
inspected and tested by the Electrical Inspector of the Appropriate Government as specified in sub-
regulation (3);

(ii) for sub-regulation (3) and sub-regulation (4), the following sub-regulations shall be substituted,
namely

(3) Every electrical installation of voltage above the notified voltage and all the apparatus of the
generating stations and above the capacity specified under regulation 32, shall be inspected and
tested by the Electrical Inspector before commencement of supply or recommencement after



shutdown for six months and above for ensuring observance of safety

(4) (a) The Electrical Inspector shall, on receipt of the report of self-certification of electrical
installation referred in sub-regulation (1), verify the report submitted by the owner or supplier or
consumer, as the case may be, and record variation, if any, in accordance with these regulations;

(b) The Electrical Inspector in case of variations which require rectification, direct the owner or
supplier or consumer to rectify the same within a period of fifteen days from the date of recording of
the variations and the owner or supplier or consumer, as the case may be, shall send a report of
compliance to the Electrical Inspector;

(c) If the Electrical Inspector, is not satisfied with the compliance report submitted under clause (b),
shall inspect the electrical installation within a period of ninety days from the date of submission of
self-certification report and intimate the owner or supplier or consumer of the installation the
defects, if any, for rectification within fifteen days;
(d) If the owner or supplier or consumer, as the case may be, fails to comply the directions as given
under clause (c), such installation shall be liable to be disconnected under the directions of the
Electrical Inspector after serving the owner or supplier or consumer, as the case may be, of such
installation with a notice for a period not less than forty-eight hours.”;

(f) Inregulation 63, in sub-regulation (4), for clause (c) the following shall be substituted, namely:-
“(c) supervision charge to the extent of fifteen per cent of the wages mentioned in clause (b) and
charges incurred by the owner or supplier or consumer in complying with the provisions of section
67 of the Act, in respect of such alterations.”

P. C. KUREEL, Secy
[ADVT.-lll/4/Exty. /457/2017]

Note:- : The principal regulations were published in the Gazette of India, Extraordinary. Part , Section 4 vide
notification No. CEI/1/59/CEA/EI, dated the 20" September 2010 and subsequently amended by notification
No. CEI/1/2/2015 dated the 13" April 2015 published in the Gazette of India, Extraordinary, Part Ill, Section 4.



