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

No. CEV1/89/CEA/EL—1In exercise of the powers conferred by scction 177 of
the Electricity Act, 2003 (36 of 2003), the Central Electricity Authority hereby
makes the following regulations for Measures relating 1o Safety and Eleetric
Supply, namely:-

Chapter |

i. Short tithe and Commencement- (1) These regulations may be called the
Central Flectrcity Authority (Measures relating to Sufety and Flectric Supply)
Reguiations, 2010,

{2) They shall come snto force on the dite of thewr {inal publication the Official
Crazetie. :

7. Definitions.- (1) In these regulations, unless the context otherwise requires,
(a) “Act” means the Electricity Act,2003, '
by “accessible” means within physical teach without the use of any
appliance or special effory;
{(c) “‘ampere” means a unit of electric current and is-a constant gurrent which,
fHowing in two paraile] straight conductors of infinite:length of negligible cross
section and placed at & distance of one meter apart in a vacuum will produce a
force of 2%107 Newton per meter length between the conductors;
(d) ‘“apparatus “means electrical apparatus and includes all machines, fittings,

aceessosies snd appliances in which conductors are used;

(¢) “bare” means not covered with insulating materials;
(f) ‘“cable” meansalength of insulated single conductor(salid or stranded) of
of two or more such conductors each provided with ils own insulation, which
are laid up topether. Such neulated conductor or conductors may or may not
be provided with an gverall mechanical protective COVEring,
{g) “circuit” mcans an arranpement of comductor or conductors for the
purpose of conveying clectricity and forming & system of a branch of 4
sysiem,
(h) ‘“circuir breaker” means a device, capable of making end breaking the
circuit under all conditions, and unless otherwise specified, s¢ designed as to
break the current automatically under abnormal conditions;
(i) “concentric cable” means a composite  cable comprising an inner
coniduator which is insulated and one o more outer conductors which are
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insulated from one another and are disposed over the insulation of, and mere or
less around, the inmer 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 fiexible metallic tubing or mechanically strong
and fire resisting non-metallic tubing into which a cable or cables may be
drawn for the purpose of affording it or them mechanical protection, :

() ‘"connected load" means the sum of the ratings of the clecwicity
consuming apparatus connecled foa consumer's installation;

(m) ‘“covered. with msulating material” means adequately covered with
insulating material of such quality and thickness as to prevent danger; 7

{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, of from fire or
explosion, attendant upon the generation, lransmission, transformation,
conversion, distribution or use of clectrivity;

{p) “dead” means at or about earth potential and disconnected from any live
svstem. It is used only with refirence to current carrying parts when these parts
are not live,

{q) “designated person” means a person designated under regulation 3;

{r} “earthed" or “connected with earth” means gconnected 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 elecirical system n which all the conductors
and appliances arc carthed;

{1} “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 & voltage at or exceeding 650 V (other than transforming ot converting
solely for the operation of switch gear or instruments) with ot without #ny other
apparatus for switching, controlling or otherwise regulating the electricity, and
includes the apparatus therein;

(1) “enclosed switch-station” moeans ary premises or enclosure or part thereof,
being large enough 1o admit the entrance of a person zfter the apparalus therain
ie in position, contaiming apparatus - for switching, controlling or otherwise
regulating electricity at or exceeding 650 V but not for transforming or
converting electricity(other than for \ransforming cr converting solely for the
operation of switchgear or instrumnentsjand includes the apparatus therein,

() “flameproof enclosure™ means an enclosure for electrical machinery or
apparatus that will withstand, when the covers, of other access doors are
properly secured, an intwrnal explosion of the inflammable gas or vapour
which may enter or criginate inside the enclosure, without suffering damage
and withou! ¢ommunicating the internal flammation (or exploston) to the
external inflammable gas or vapour in which it ig designed to be used, through
any joints or other structural openings in the enclosure; =

{w)"flexible cable” means a cable consisting of ome or more cores each formed
of a group of wires, the diamster and the physical propertics of the wires and
insulating material being such as to afford fiexibility.

i
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(%) “guarded” means covered, shielded, fenced or otherwise protected by
means of suitable casings, barrier, rails or metal gerecns to remove the
possibility of dangerous contact or approach by persons or objects to 2 point of
danger, .

(v) “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 eleciricity;

(z) “High Veltage 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 ary sparking that may oceur in normal working 18 incapable of
causing explosion of inflammable gas or vapour,

(zd) “increased safety type ‘¢’ " means & method of protection by which
additional measures arc applied so as to give increased security against the
possibility of excessive temperatures and of ovcurrence of arcs and sparks in
apparatus which does not produce arcs or sparks in normal service;

(ze) “lightning amrestor” means & device which has the property of diverting to
earth any electrival surge of excessively high amplitude applied o its terminals
and is capsbis of imierrupting flow current it present and restoring itself
thereafter to its orginal operating conditions;

i) “linked switch” means & switch with all the poles mechanically linked so
a5 to operate simultancous.

{zg) “live" means electrically charged;

(zh) “metdliic covermg’ means mechanically strong metal covering
surmounding one or more conductors;

{zi) “meter” means a device suitable for measuring, indicating and recording
consumption of electricity or any other quantity refated with electrical system
and shall include, wherever applicable, other equipment such &s Current
Transformar (CT), Voltage Transformer (¥T) or Capaciter Vollage
Transformer {CVT) with necessary wiring and accessories;

(z) “mine” has (he same meaning As defived in the Mines Act, 1952 (35 of
1952y :

(zk) “peutral conductor” means that conductoy of & multi-wire system, the
voltage of which is normally intermediate between the voltages of the other
conductors of the system and shall also include retum wire of the single phase
system;

{zl) “occupier” moans the ownmer of person in oceupation of the premises
where electricity is used or proposed to be used;

(zm) “ohm” means a unit ol clectrical resistance and is the electrical resistance
hetween two points of a conductor when a constan! potential difference of one
volf, applied to these points produces a current of one ampere in the conductor,
provided no glectromotive force is generated in the conductor,

(zn) “open sparking’ means sparking which owing to the lack of adcquate
provisions for preventing the ignition of inflammable gas extemal to the
apparatus would ignite such inflammable gas;
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(zo) “overhead line” means any electric supply line which is placed above
ground and in the open air but excluding live rails of 2 traction system;

(zp) "owner” means the company or body corporate or assoctation or body of
individuals, whether incorpomated or not or artificial juridical persom which
owns of operates or maintains Electric Planis and Lines;

(zq) “owner”, “agent” and “manager” of a mine have the same meanings 85
are assigned 1o them in the Mines Act, 1952(35 of 1952);

(zr) “poles” means the phase terminals of a Bwitch. ;

(zs) “portable apparatus” means an apparatus which 1s 50 designed as to be
gapable of bring moved while in eperation;

{2t} *“portable hand lamp” means a portable light-fitting provided with suitable
handle, guard and flexible cord connected to a plug,

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

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

(zv} ‘“span” means the horizontal distance between Two adjacent supporting
points of an overhead conductor;

{zw), “street box" means a totally enclosed structure, gither above or below

ground containing apparatus for transforming, switching, controlling or
otherwise regulating electricity;

(zx) “supplier’ means any pgencraling company  or licensee from whose
system electricity flows into the system of another generating compaty or
licenses or consumer,

(zy) “switch” means a manually operated device for opening and closing or for
changing the connection of a circuit,

(zz) “switchboard” means an assembly including the switchgear for the contrel
of electrical circuits, electric connections and the supporting frame;

(zza) “switchgear” shall denote switches, girguit breakers, cut-outs and other
apparatus used for the operation, tegulation and control of circuits;

{zzb) “system™ means an electrical system in which all the conductors and
apparatus are electrically connected 1o & common source of electric supply;
{zzc) “ansportable 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;

{zzd) “volt" means a unit of potential difference of electro-motive force and is
the difference of elsctric potentisl which exists between two points of a
conductor carrying a constant current of one ampere, when the power
dissipated between thess points is one Watl,

(zz¢) “voltage” means the difference of electric potential measured in Volis
between any two conductors or between any part of either conductor and the
earth as measured by a voltmeter meeting Indian Standards;

(zzf) “watt” is & umit of active power and "MW means megawatl and is equal
to 10° watts.

(2) Words and expressions used and not defined in these rogulations but defined in
tha Act ghall have the meanings respectively assigned to them in the Act.

AR
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Chapter 11

Designating person(s) to operate and earry out the work on electrical lings
and apparatus.- (1) A supplier or a consumer, or the owner, agent or manager of
a mine, or the agent of any company operating in an oil-field or the owner of a
drilled well in an oil field or a confractor who has entersd into a contract with a
supplicr or a consumer to camy out duties incidental to the generation,
transformation, transmission, conversion, distribution or use of electricity hall
designate persons for the purpose 10 operate and carry out the work on electrical
lines and apparatus.

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

agent of any company opcrating in an oil-field or the owner of a drilled well in an-

oil field or a contractor referred to on sob-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 utider sub-repulation (1) unless,-

{i} he possesses @ certificate of competency of electrical work permit,
issued by the Appropriate (Govemnment.

(i) his name is entered in the register refered to in sub-relgulation {2).

Inspection of designated officers and other safefy measures. (1) The register
maintained under sub-regulation (2) of regulation 3 shall be produced before the
Electrical Inspector when required by hinl.

(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.

Flectrical Safety Officer.- (1) All suppliers of electricity including gencrating
companies, fransmission companies and distribution companies shall designate an
Electrical Safety Officer for ensuning ghservance of safety measures gpecified
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 Flectrical Engineering degree holder
with at Jeast ten years of experience in operation and maigtenance of electricity
plants or an Electrical Engineering Diploma holder with at least fifieen yeaws of
experience in operation and maintenance of slectric plant.

(3) The Elegtrical Safety Officer designated under sub-regulation (1), shall ensure
periodic inspection of such installations, get them tested and keep a record thereof
and sitch records shall be made available 1o the Electrical Inspector if and when
required.

(4) For every factory registered under Factory Act, 1948, where more than 250
YW of electrical load is connected, the management of the factory shali designate a
person having qualification gpecified in sub-regulation (2), for ensuning the

3747 GII10—23



FHE GAZETTE OF INDIA  EXTRACRDINARY [Pagz 11 Sec. 4]

observance of the safety provisions laid under the Act and the repulations made
thereunder, who shall periodically inspect such installation, get them tested and
keep 2 record thereof and such records shall be made available to the Electnical
Inspectur if and when required. 1

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

(21 The Technicians to agsist engineers or supervisors shall possess a cerlificate m
appropriate trade, preferably with a two years course from a Industrial Training
Institute recognized by the Central Government or the State Govemment.

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

Provided that the existing smplovees shall have te undergo the training
menticned in sub-regulanon (1) within three yeurs from the dale of coming mio
force of these regulations,

{4) The owner of every thermal power gencrating station and hydro power plant
topether with their associated sub-station shall arrange for waining of personuel
engaged in the operation and mainisnance of his generaling station along with
assoc¢iated sub-station in his own institute or any other institute recognized by the
Central Government or the State Govemment.

Provided that separate trasming shall be given to the persons engnged in
gperation and maintenance of themal power statiens and hydro power stabons
including associated suh-stations.

Safety measures for operation and maintenance of transmission, distribution
systems.- (1) Engincers or supervisors engaged in opsietion and matatcnance of
ransmission and distnibution systems shall hold diploma in electricsl, mechanical,
electronics and  indtrumentation Engineeting from a recounized institute ar
LIHVETS T,

(2) The Techniciens to assist engingers or supervisors shall possess a certificate in
appropriate Wade, prefeiubly with 2 rwo years course from a Industrial Training
institule recognized by the Central Government or State Govermnment.

(3) Enginecrs, supervisors and Technicians engaged for aperstion and
mainterance of transmission and distribution systems electric plaals should have
supcgssiuily undergime the type of training as specified in Schedule-I1

Provided that the existing employees shall have 1o undergo the traiming
mentioned in sub-repnlation (3) withun three years [rem the date of coming intu
torea of these regulzions,
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(4) Owner of every transmission or distribution system shall arrange for training of
their personnel engaged in the operation and maintenance of transmission and
distribution system in his ewn institute or any other institute recognized by the
{entral Government or State Government.

8. XKeeping of records and lospection thereof.- (1} The penerating company or
licensee shall maintain records of the maps, plans and sections relating o supply or
transmission of electricity and submit the same to the Eleétrical Inspector for
mspection as and when reguired by lm.

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

9. Deposit of maps. — When ¢ lconse has been granted, two sets of maps showing, a8
regards such licensee, the particulars specified in application for licemse shall be
sipned 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 o the licensee.

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

(2) Every such licensee shall, within the aforesaid penod of thirty days, supply
free of charge one copy of the ficense along with the relevant maps to every iocal
authority within the atea 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 notificd by the Appropriate Government from time to tirre.

11, Plan for area of supply to be made aod kept open for inspection.- (1} The
licensee shall, after commencing to supply elestricity, forthwith cause a plan, to be
made in electronic form, of the arca of supply, and shall cause to he marked
thercon the alignment and i the case of underground works, the approximate
depth below the surface of all the existing eleetric supply lines, street distributing
baoxes and other works, and shall once in every year cause that plan to be duly
corrected 30 as to show the electric supply lines, street distributing boxes and vther
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 alt his
existing underground works other than service lines.

(2) Every plan shall be drawn to such horizental and vertical scale as the
© Appropriste Commission may [squire.

Pravided 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 50 made or corrected, or & copy thereof, marked with
the date when it was made or corected, shall be kept by the licensce at his

e b e



THE GAZETTE OF [NDIA : EXTRAORDIMNARY [Parr ISz, 4]

12,

principal office or place of business within the arca ol supply, and shali at all
reasonable times be open to the inspection of all applicants, and copies thereof
shall be supplied,

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

(4} Global Positioning System (GFS) 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 licenses shall, if required by an Electrical Inspector, and, where the
licensee is not a local authority, by the local authority, if any, concemed, supply
free of charge to such Electrical Inspector or local authority & duplicate cupy of
every such plan or section or a part of the same duly comected.

(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.

Chapter Il

General safety requirements

General safety requirements pertalning to construction, Installation,
protection, operation and maintenance of electric supply lines and
apparatus.- (1} All clectric supply lines and apparatss shall be of sufficient
mting _for power, insulation and estimated fault curtent 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 otherwisc 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 purpeses of this regulation and in the event of any
inconsistency, the provisions of these regulaions shall prevail.

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

(4) All electrical equipment shall be installed above the Moan Sea Level (MSL) as
declared by local Municiple Authorities and where such equipment is o be
installed in the basement, consumer shall ensure that the design of the basement
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should be such that there is no seapage or leakape or logping of water in the
basement.

_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
ot under his control, which are on 2 consumer’s premises, are in a safe-condition
and in !l respects fit for supplying electricity and the supplier shall take
precautions to avoid danger ansing on such premises from such supply lines,
wires, fitlings and apparatus,

(2) Service lines placed by the supplier on the premises of & consumer which are
underground or which are accessible shall be so insulated and protected by the
supplier as to be secured under all ordimary 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 supplicr.

{4) The consumer chall also ensure that the installation under his control is
maintained in a safe condition.

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

15

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

. comsumer's premises, in an accessible position and such switchgear shall be

wontained 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
gwitchgear at the point of rigid jurction to the common BETVICE,

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

Identification of earthed and earthed meutral conductors and position. of
switches and switchgear therein- Where the conductors include an garthed:
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 i fo be
conmected thersto, to enable such conductor to be distinguished from any live
conductor and such indication shall be provided-

(a) where the earthed or carthed neutral conductor is the property of the
supplier, at or near the point of cominencement of supply;
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(k) where a conductor forming part of a consumer's system is to be
connected to the supplier’s earthed or carthed nevtral conductor, at the
point where such connection 15 to be made;

{c) in all other cases, at a point corresponding to the point of
commencement of supply or at such other points 25 may be approved by
an Elecirical Inspector,

(i} no cut-eut, link or switch other than a linked switch arranged to operate
simultanecusly on the carthed or earthed peutral conductor and live
conductors shall be inserted or remain inserted in any earthed or earthed
neutral conductor of & two wire-svstem or in any earthed or sarthed neutral
conduetar of a multswire system or in any conductor connected therete,

Provided that the above reguirement shalf not apply in case of-
(a) alink for testing purposes, of

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

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

1

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

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

Provided further that the supplier may not provide any carthed terminal in
the case of installations already connected to his system on or before the date to be
specified by the State Govemnment in this behalf if he is satisfied that the
consumer’s carthing 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 supplis,

(3) The supplier may, recover from the consumer the cost of mstallation on the
basis of schedule of charges published by him in advance and where such schedule
of charges is not published, the procedurs laid down, in regulation 63 shall apply.

E.xpfﬁ{mtionv For the purposes of sub-regulation (1), the expression “peint of
commencement of supply of electricity”™ shall mean the point at the nEoming
terrninal of the switchgear installed by the consumer.

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

(a) cnsure that they arc inaccessible;
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() provide in readily accessible position switches for rendering them dead
whenever necessany; and

(¢} take such other safety measures as are specified in the relevant Indian
Standards.

18. Danger Notices.- The owner of every installation of voltage exceeding 250 V shall

affix permanently in a conspicious 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
I8 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 650 WV which can be
easily climbed upon without the aid of ladder or special appliances;

{¢) lumdinouws twbe sign requiring supply, X-ray and similar high frequency
mstallations of voltage sxceeding 650 V but not exceeding 33 kV:

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, {ransformer or ather
apparatus 15 withie an ~nclosure one notice affixed to the said enclosure shall
be sefficient for the purposes of this regulation,

FExplanation-  For the purpose of clause (b) rails, tubular poles, wooden
supports, teinforced cement concrete poles without steps, l-sections and
charmels, shall be deemed as supports which cannot be easily climbed upon

19, Handling of electric sapply ¥ines and appami-ua.- {1} Before any conductor or

apparatus is handled, adsquate precautions shall be taken, by earthing or other
suitable means, o dischargs clectrically such conductor or appatatus, and any
adjacent conductor or apparatus if there is daiger therefrom, and {o prevent any
conductor or spparatus from being accidentaly or inadvertently electrically
charged when persons are working thereon.

{) Ewvery 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 beits,
ladders, carthing devices, helmets, line festers, hand lines and the like. for
profecting him from mechanical and electrical injury and such tools and devices
shall always be maintained in sound and efficient working condition.

(3] Mo person shall work on any live electric supply line or apparatus and ne

person shall assist such persen om such work, unless he is designated in that
behalf, and takes the safety precautions given in Schedule-T1L.
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21.

(4} Bvery telecommunication line on sepports garrying a line of voliage exceeding
650 V but not exceeding 33 kV shall, for the purpose of working thereon, be
deemed to be a line of voltage exceeding 650 V.,

(5) All non~current carrying metal parts of switchgear and control panels shall be
property earthed and insulating floors or mat conforming to 18-15652; 2006, of
appropriate voltage level shall be provided in front of the panels for the safety of
operating psrsonnel,

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

Supply to vehicles and cranes.- Every person owning a vehicle, travelling crane,
ot the like 16 which eleciricity is supplied from an external source shall ensure that
it is efficiently controlled by & suitable switch enabling all voltage to be cut off in
one operation and, where such vehicle, travelling crane or the like runs on metal
rails, the owner shall ensure that the rails are electrically continuous and earthed.

Cables for portable or transportable apparatus.- { 13 Flexibie cables shall not
be used for portahle ot ransportable motors, geneTators, 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 arid earthed.

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

73. Cables protected by bituminous materials.. {1) Where the supplier or the owner

has brought inte use an electric supply line, other than an overhead fine, which is
not completely enclosed m a continuous metallic covering connected with easth
and is insulated or protected in situ by composition or material of & bituminous
character,-

(i) any pipe, conduit, or the like info which such electric supply line may
have been drawn or placed shali, unlcss other arrapgements are approved
by the Electrical Inspector in any particular case, be effectively sealed at its.
paint of entry into any sireet box s0 25 o prevent any flow of gas to or
from the street box, and;

(i) such clectric 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 ot the owner affer the coming into force of these regulations, shall

not bring into use any further electric supply line as aforesaid which is msulated or
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protected in sifu by any composition ar material imown to be liable to produce
nexious or explosive gases on excessive heating.

Street boxes.- (1) Street boxes shall not contain gas pipes, and-precautions shall
be takes 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
clectric supply lines of voltage exceading §50 V at or in street boxes shall be
adequately supported and protected so as to prevent risk of damage to or danger
from adjacent electric supply lines.

- (3) All street boxes shall be regularly mspacted for the purpose of detecting the

presence of gas and if any influx or accumulation is discovered, the owner shall
give immediate notice to any authority or company who have gas mains in the
neighbourhood of the street box and in. cases where & street box is large enough fo
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) to ensure that any gas which may by accident have obtained access 10
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 deors are kept closed and locked and are so provided
that they can be opened only by means of a key or & special appliance. -

. Distinction of different circuits.- The owner of every generating 's_jét_im, sub-

station, junction-box or pillarin which there ate any circuits or apparatus, whether
intended for operation at different voltages or at the same voltage, shall ensure by
means of indication of a permanent nature that the respective circuits are readily
distinguishable from one another.

Distinetion of the jnstallations having more than one feed.- The owner of every
installation including sub-station, double pole structore, four pole structure or any
other structure having more ihan one feed, shall ensure by means of indication of 2
permanent nature, that the installation is readily distinguishable from other
installations :

Accldental charging.- (1) The ownels of all circuits and apparatus shall so

arrange them that there shall be nio danger of any part thercof becoming
accidentally charged to any voltage beyond the limits of voltage for which they are
intended,

(2) Where aliernating cusrcnt 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. :

Provisions applicable to protectlve equipment.- (1) Fire buckets filled with
clean dry sand and ready for immediate use for extinguishing fires, in addition to
fire extinguishers suitable for desling with fires, shall be conspicuously marked

a7al GUI0—28
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and kept in all generating stations, enclosed sub-stations and switching-stations in
convenient location,

(2} The fire extinguishers shall be tested for satisfactory operation as per relevant

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

_(3) First-aid bnxe.s or cupboards m;'ispiuuuus_ij-’ marked, and equipped with such

" contents as the State Govemment may specify, shall be provided and maintained

28,

29,

in every generating station, enclosed sub-station, enclosed switching station and in
vehicles used for maintenance ‘of lines s0 a3 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 frained in first-aid treatment and one of such persons shall be
available during working hours. :

{4) Two or more gas masks shall be provided canspicugusly and installed and
maintained at accessible places in every generating station with capacity of
5 MW and above and enclosed sub-station with. ransformation capacity of
5 MVA and above for use in the event of fire or smoke:

Provided that where more than onc generafor with capacity of § MW and
above is installed in a power station, each-generator shail he pros ik with ag least
two scparate gas masks inan accessible and conspicuous ple.s.

Provided further that adequate number of g&ﬂ_.mask& st b provided by
the owner at every generating station and enlosed sub-station wiil capacity w53
than 5 MW and 5 MV A respectively.

Display of instructions for resuscitation of persons suffering from electric
shock.- (1) Instructions, in English ar Hindi and the Jocal language of the District

_ and where Hindi is the local languzge, in English and Hindi for the resuscitation of

persons suffering from electric shoek, shall be affixed by the owner in 2
conspicuous place in every peneraling station, enclosed sub-station, enclosed
switching station, mines and in wvery 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 notics in
writing served on the owner, direct. :

{2}' The owner of every gemerating station, encloged  sub-station, enclosed
switching station and every factory or other premises to which these regulations

apply, shall ensure that ali designated persons -employed by him- are apquainted

with and are competent to apply the instructions referred 1o 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. 5

Precautions to be adopted by consumers, gwners, occuplers, electrical
contractors, electrical workmen eod suppliers.- (1) No electrical installation
work, including additions, alterations, repairs and adjustments to existing
installations, except such teplacement of lamps; fans, fuses, switches, domestic
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applignces of wallage nol axceeding 250V and Rltings as in e wey alters its
cepacity of charaster, shall be carced out upon the peentises of or on behalf of any
consumrer, supplicr, owner of peeapicr for the purpess of supply to such conmemer,
supplier, ownur or ocowpier except by on clectrical contraciot livemsed in this
beded{ Ly the Siete. Government and uader the ditect mupervision of a pericn
holding o certifisate of competeney and by 2 persen holding 8 pecnit issued o
recopnieed by the State Government. -

" Provided that In the case of works cxecuted for or on behalf of the
Centra] Govonmnenl am-tn the gmse of insiallatons in mines, wil- felda and
raibweys, the Central Gavornment and in ather cases the St Government, may,
by notification in the {3fictal Gazetls, exempt on auch conditions as iL may
impose, aey such work describod- thessin sither ganerally ov tn the case of any
spceified class of consumers, supnliers, oemers o ogciiers,

(2} W elecirica installation work which has Eeen carried out in contravention of
sub-tegulation (i} shall wiiher ke erevpized or compocicd lo the works of aay
sippliar. : . :

Pertodicsl inspection and testing of lastallations.- (11 Where an inslallation is
alteacy connected {0 Ene supply system of e supplier or rader, svery such
instal’zbon shall be sedodically ingpected and twated at indsrvels not excoeding
Gve yuars cither by (e Flectrical Inspector or by the stpplier as may be dirscled
hy the Statc Govommment in this behaif or in the case of inswllations belonging w,
ar undsr the control of the Contral Government, and m the case of installation in

tnines, citflelds and milways, by the Canlial Governmoent. E

€2y The pariodical ifspection and testing-of installaticns of voltage above® £33V

hetonging to the supplier, shuil also be cerried out al inmervals not sxcéling fve
years by the Electrical nspecton e

(1) Wheea the supplier is direceed by the Central or the State Govemment, as it
casa may be, 0 inspect and test fue insallation, he shall repart on fhe sondition of
the mstallation 1 the consumer cengemad o the Forms 1, 0 and IO as specifizd in
Schedule-I' aod hall sulnnit a.copy of suck report to the Electrical luspeetor;

(&) The Biectrical Iuspector may, o6 mwceipt of sucl Teport, acoepl d regont
etbmitted by the soppliey or record variafions as the cirevmstances of each cass

may reqaire and may reoommeand that the defacts may be esctinied ef por repoT;

{5) In the ever) of the failure of the pwner of asy instaltzrion 10 Tect: §i e Jefacts
in hiz instalntion poinies out by e Blestrical Inspactor i his report and within
the hme indicated therein, suck installation shall be lizble to be disccnmected
under the direcrions of [hg Flevtrieal nspector affer serving the owner of snch
ingaltation with = notics fornot bess than Forty eyt halss.

Provided that the installstion shell not be dissomecied in case an appeal Is
made mnéer sub-rols {13 of wle (8) of "Qualifications, Powers znd Fusctions of
Chief Elesimival Inspector and Elestrics] Inspsetors issued by Central Government
vide (SR 481 (8).dated 17.08.2006 and the appeilate authority hes slayed the

" grders of discoanection.
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41,

Chapter VI

Safety provisious for electricul instaMatnes and apparatus of vuliage
gxoecding 250 vully

Approval by Electrical Inspecfor. — (1} Vollape above” which elsctrica!
installntion: will be mquu-ed tc be inspected sy the Blecticsl Inspector bofore
cattimencement of supnly or recommencernent after shutdawn for aix months wod
ahove shall be as per the sotification {o be dssued by Lbe Appropriete Government,
under clause (&) of sub-section {2} of section 174 znd ‘t"h-oEEth}n f1} of secton
161 of the Act, - S e

() Before making ant appliication i the Elcctmical Inspactor for permission to
CURHNENNS Oz receptmezce supply niter on insiellation hed been disconnected for
six months end sbeve at voltage sxoesding 550 ¥ to cpy persom, the supplicr shall
ehsure that clectric supply lines o apparatus of vu}mge preeeding 650 W
belonging to Limn are placed in ‘position, pronetty joined. and duly complated nad
exarmined and the supply of elecirisity shull not be commenced by the supplier for
inzallations of velage owoding inspection vader these regulations untess  the
provisions of regalafions 17 W 29, 33 tor 35, 44 4o 51 and 3% to 77 have been
corplisd with and the appreval in writing of the Elecirical Inspector has been
obtaingd by him:

Provided that the fupplier may anergise the aforesaid clectriz supply lmaa
ur apparakus for the purpﬂm n:-ftcsts specified regula.hnn 4f,

{3} The owmer of miy fustallation of volazge mceding 850 ¥ shall, befors caaking
application to the Electrical Inspector for upproval of hia inslafation oz addirions
therste, test every cireuit of veltage exeeedhig 630 V or additivns therefn, other
than &n overhosd line, and satisfy himeelf that t1ey withstanad the app!tnﬁﬂn:u of e
testing voltoge set ol in sub-repelation (1} of regelation 46 and shall duly reoord
ths rosults of sick tests and forward theng fo the Eletineal Inspactor:

Frovided that e Flegtrical -Impxrcmr mey diract such owrer to carry omt
such tests as he deems necessary or accept the manufactarer’s certlisd tegls in
mezpect of any particolar apparains in place of the tests required by this mgul&tm—;

{4} Ths vwnsr of any histwllation of voltape excesding 650 ¥V wio makes any

- sddition er Aieration to his’ nstallation shall not “connect. lu the supbly His

‘appamelus or electro supply Lnes, mmpr*sing the szid atferalions or additions
wilsss end il sush zlerafion ot additon has been aprroved in wrting by the
Electrical Inspactar, .

Use of| electricity nt veltage excceding 650 Voits. - (1) Thu Electrical Taspector
thaH '?bt aulhorise the supplier to commence supply oF where the supply has bean
discontinved for-a peridd of sik months and-dbove, 1o resommence the supply at

voltags pxceeding 550 V to any consemer tnless-

(i} sl conduclors and epparatus situpied on the premises of the
vongurner ae 5o pleved 23 10 be inneceasible sxeept to & Sesignated perenn
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and all operations in connection with the said conductors and apparatus are
carried out by a designated person; -

(i) the consumer has provided and agrees to maintain a sepatate 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 epparatus of the supplier from any.other part of his

owit apparatus: e A

- - 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 tase of ‘an outdoor installation the
consumer shall suitably segregate the aforesaid app&_mrhs-bélmnging to the

' supplier from his owny;

(i) all pole typc sub-stations are comstructed and maintained in

accordance with regulation 30.

' (2) The owner shall observe the following conditions, where 'elm-:h'ir:ity at voltage
exceeding 650 V is supplied, converted, tra.nafmu:d or uged,-

{i) he shall maintain safety clearances for’ electrical apparatus as per
Bureau of Indian Standard specification o ‘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 adeguate ventilation;

(if) he shall not allow any encroachment below such imgtaflation:

Provided that where the Flectrical Inspector comes across any such
encroachment, he shall direct the gwner fo Temove such :mrgaciunem;

(iii) the minimum safety working clearances’specified in ‘Bchedule-VII
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 & person may require to be, arc suitably

' protected so as to prevent danger,

(v} 'he shall ensure that where a transfarmer-ar transformens are used,

* suitable provision shall be made, either by coninecting with earth; a point of

thic 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;

e —

e e e - .0
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(vi) a cub-station or a switching station with apparatus having more than
9000 litres of oil shail not-be located in the basement where proper oil
draining arrangement cannot be provided;

(vii) where & sub-siation 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;

(i) on the consumer promises;

(iti) where adequate clearance between the units is not
available. *~

() provisions shill be made for suitable oil soakpit and where
use of more than 9000 litres of oil in any one oil tank, receptacle
or chamber is imvolved, provision shall be made for the draining
away or removal of any oil which may leak or escape from the
tank, rtoceptacle 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
pguipment in any siich mib-station or switching station;

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

(e} dry type of transformers only shall be wsed for installations
inside the residential and commercial boildings;

(viii) without prejudice to the above measures, he shall take adequate fire
profection afrangement for quenching the firc 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 Jiters

~ are provided with fire fighting system as per 1S - 3034: 1953 or with
Nitrogen Injection Fire Protection system;

{x) where it is necessary 1o tacate the sub-station, or switching station in
the basement, he shall take the following measures, namely:-
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{a) the room shall necessarily be in the first besement st the
periphery of the basement;

{t) the entrances to the room shall be provided with fire resisting
doars of 2 hour fire rating and the door shall always be kept
closed and a notice of this effect shall be affixed on outer side of
the door;

(¢} a curh (sill) of a suitable height shall be 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 be lined with fire bricks;

(e} the cables to primary side and secondary side shall have
sealing at all floors and wall opening of atleast two hours mating;

(f) fire Retardent Low Smoke (FELS) czble of two hours rating
shall be used.

(xi) he shall ensure that ol filled transformers installed indoors in other
than residential or commercizl buildmgs 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 matedals or completely covered with non-inflammable
slaba;

(xiii) he shall ensure that wnless the conditions are such that all the
conductors end 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 siub-regulation (1) of regulation 3,
ghall 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 prowcted against switching over voltages.

(#) The equipment used for protection and switching shail 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-VII shall be maintained for
bare conductors or live pans of any apparatus in outdoor sub-stations, excluding
overhead lines of High Voltage Direct Current installations.
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(6) Thers shall not be tapping of another transmission line. from the mein line for
66 KV and above class of lines. ; freeiit

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

- (i) isolators and the controlling Sirctiit breakers shall be inter-locked so
that the isolators cannot be operated unless the correspending breaker.is in
‘open position; NSO

(i) isolators and the corresponding, earthing switches. shell be inter-
locked so that no earthing switch can be closed unless and until the
corzesponding isolator is-in open position;

(iif) where two or morg supplies ate. not mtended .to- beoperated -in
parallel, the respective. circuit broakers, or linked switches.controllmg the
supplies shall be infer-locked to prevent possibility of any inadvertent
pamllelingor feedbacks . . Lo o s <l f

(iv) when two -'ﬁr;'ﬁl_o;a_-'uamfpﬁheﬁa'até pﬁémtﬁ:iqf_ﬁérﬁﬂgy:ﬂm system
. shall be so aranged as to trip the secondary breaker.of 2:transformer in
case the primary breaker of that transformer trips;, .« -

(v) all gates or doors which give access to live parts of an installation
sihﬂll 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
Pam" : e R LT :'.__--,,-_-.--:--__'.'::t..'..l'

(vi) where two or more generators operate +in: parallel-and: meutral

switching is adopted, inter-lock shatl be provided to ensure that generator

breaker cannot be closed unless one of the neutrals is connected ‘to -the
(2) The following protection. shall- be provided.n .all systems and cireuits to
- automatically disconnect the supply under abnormal conditions, namly:-

() oves current protestion to disconnect the: supply: automatically if the
. . rated current of the equipment, cable o supply line is exceeded foratime
-which the équipment, cable or supply line-is.not designed to withstand; ™~

(if) earth fault or earth leakage protection to disconnect the supply
automatically: if the earth fault current.exceeds: the - fimit ‘of ‘current for
keeping the contact polential within the reasonable values; ~ ik

(iii) gas pressure type and winding and oil temperature protection to give
. alarm and tripping shall be provided on all trénsformers: of ratings 1000
J - EVAsndabove; - o oo R P R e b

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

74T GI10—28
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(v} all generators with rating of 100 VA and above shall be protected
against earth faull 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 of differential pretection or by both; :

(vii} high speed bus bar differential protection along with local brezker
back up protection shall be commissioned and shall always be available at
all 137 kV and above voltage sub-stations and switching stations and
generating stations connected with the grid:

Provided that in respect of existing 132 kV sub-stations and switching,
stations having more than one incoming feeders, the high speed bus bar
‘differential protection along with local breaker back up protection, shall be
commissioned and shall always be available;

(viil) every generating station and sub-station connected to the grid at 220
KV and above shall be provided with disturbance racording and event
lopging facilities and all such equipment shall be provided with time
‘synchronization facility for global commen time reference but wherever
numerical relays with provision of recording fault data arc installed,
disturbance recorder and event logger may not be installed,

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

46. Testing, Operation and Maintenanee.- (1) Before approval is accorded by the
Electrical Inspector under regulation 43 the manufacturer's test cortificates shall, if
required, be produced for all the routine tests as required under the relevant Indiar
Standards,

(2) Nonew apparatus, czble o supply Tine of voitage excecding 650 Velts shall
he commissioned unless such apparatus, cable or supply hine are subjected to site
tests as per relevant code of practice of the Bureau of Indian Standards.

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

~kept disconnected, for a period of six months or more, from the system for
alterations orrepair, shall be connected to the system until such apparatus, cable ar
supply lie are subjected 1o the relevant tests as per code of practice of Bureau of
Indian Standards.

(4) Notwithstanding the provisions of this regnlation, the Electrical Inspector
may rocquire certain  fests to be carried out before or aficr charging the
ingtatlations.

(5) All apparatus; cables and supply lines shall be maiatained in healthy
conditions and tests shall be camied oul periodically as per the rolevant code of
practice of the Bureau of Indian Standards.
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(6) Records of all tests, trippings, maintenance works and repairs of all
equipments cables and supply lines shall be duly kept in such a way that these
records can b 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 instaliations in a condition free from
danger and as recommended by the manufacturer or by the relevant codes of
practice of the Bureau of Indian Standards.

(8} Failures of transformers and reactors of 20 MVA or MVAR and higher
capacity shall be reported by the consumer and the suppliers of electricity, within
forty eight hours of the occumrence of the failure, to the Central Electricity
Authority and the reasons for failure and measures 1o be taken to avoid recurrence
of failure shall be sent to the Central Electricity Authonity within one month of the
accnrrence in the format given in Schedule-1X.

Precautions to be taken mgainst excess leakage in case of metal sheathed
electric supply lines.- The following precautions shall be taken in case of slectric
supply lines other than overhead lines, for use at voltage excecding 630 W
namely:-

{iy the conducters of the cable except the egble with thermaoplastic
insulation without any metallic screen or anmour shall be enclosed in metal
sheathing which shall be slectrically continuous and connected with earth, and

the conductivity of the mectal sheathing shall be maintained and reasonable

precautions taken where necessary to aveid corrosion of the sheathing;

{ii) the resistance of the sarth connection with metallic sheath shall be kept
low enough to permit the controlling cireuit breaker or cut-out 1o pperate in
{he event of any failure of insulation between the metallic sheath and the
conductor.

Explanation- Tor the purpose of this regui&tiun;“:

{a) in the caso of thermoplastic insulated and sheathed cables with metallic
armour the metallic wire or fape ammour, shall be considered as motal
sheathing,

() where an electric supply line as afnresaid has concentric cables and the

external conductor is insulated from an outer metal sheathing and connected

with earih, the extemal conductor may be regarded as the metal sheathing for

the purposes of this regulation provided that the foregoing provisions s -to

conductivity are compliad with. :
Connection with earth for apparatus exceeding 650V.- (1} All non-gument
carrying metal parts associated with an installation of voltage exceeding 650 V
<hall he effectively earthed to a grounding system or mat which shall,-

(i) limit the touch z2nd step potential to tolerable values;
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iy _l'l_mibﬂ:iﬂfg;ﬂund'p_utmﬁal rise to tolerable-values so-as to prevent danger
‘Jiie to'transfer-of potential through ground, earth wires, cable sheath, fences,

'{iit) - maintain-the’ resistance of the sarth gonnection: to-such a value as-to
fﬁikﬁ'ﬂﬁiﬁcﬂfuf:the!mmwﬁw du-vi.ocieffwtive;- ; e -

(2) In the case of star cormected system wiﬂz-aa:thad-neﬁﬁals sor-della: mnﬁec&&h.
system with earthed artificial neutral point,-

(.. tse méutral point of every generaior and transformer shall bo cartiéd by
 _ commeating it to the easthing system ot by less than jwa separate and distinct

Provided that the neutral point of a generator may bé connected to the
. amhmgsym.mﬂ:mugl-i an impedance to limit the fault current to-the earth:

Lo vamﬁfuﬁhcz ‘that! in- the 'case -of multi-machine 'systems ‘neutral
switchiniz 'may be resoried-to, for limiting the injuricus effect of harmonic:
current cirenlation:in the system; s

“(if) " the-gerictator or transformer noutral &hall'be sarthéd through ‘a suitsble

. impedanc nce where am apprecisble harm "_é:nif:"cuﬁeq{.f'ﬂﬁﬁiﬁﬁl'iﬂ"&m_‘ ﬁﬁ_iltral

" comnection causcsinferféreie, ilh communicaton chreuts; © -

(iii) in cass of the delta conmectéd system the néutral point shall be obtained
by the insertion:ofla;grounding transformer and current limiting. resistance
or impedance wheréiﬂ-;iori_sidﬂed'ﬁ:'chmpy'_i.t'.ﬂm:nmﬁaﬂ&ﬁiﬁﬂ’uf such a

(3} In case of generating stations, sub-gtations and industrial instdilations of
voltage exceeding 33 KV, the system peutral earthing and protective frame
earthing may be, if system design so warrants, integratéd into commor earthing
grid provided the resistance to earth of combined mat does not cause the step and
touch pofential to exceed ifs permissiblo values.

(4} Single phase systems of voltage excecding 650 V shall be effectively earthed.

(5) I the Gase of ‘s systom comprising elesiio supply Iinies having Goncentic
oablos, {he external Sondictor shall be connected witheartht ©  *

(6) Whre & supplier proposes to connect with carth 't existing system for use at
voltage exceeding 658 V which has not hitherto been so connected witl earth, he
sl give not less than fourteen days notice in writing togsther with particulars of
the proposed connection with earth to the telsgraph-authority established tnder'the
Indian Telegraph Act, 1885 (13'0£1885). ~ | BRI

(7) Whese the earthing lead and earth connection are use.d only in conngction with
earthing guards-erected under overhead tines of voltage exceeding 650 V where
they cross a telecommunication line or a ratlwey line, and where such lines are
equipped - with carth leakage, the earth rcsistance shall not exceed twenty five
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& E-mry c.a.ﬂh:.ng systarz bafonging to either the suppler or gié cansumer sl
-be tewied for its resistanice w0 carta on a doy day during dry ssasor niot leés than
gnez & year and reponds of such msts shsll by mamtalncd erd. produced, i so
Tequired, haﬁ-ma the Elammal I:rm ' )

49 Generdl curmilﬂnns 25 -tn tramfﬂrmaﬂﬂn end control of e]a:u'icinr 1 Where
clectricity of vollagy ‘exvendiniz 650 V'is tansfonned, senverted, ‘reguizted or
otheraiss confrollad in sub-stations o switching stations mﬂudmg gutdoor  gul-
- diatioms"acd Sutduor swvitthing stations tn T::e tra.nsfnrﬂ‘m-& ot 1;1 street bones
cnnﬂtmctad lmdv;rgmur.d ihe fﬂﬂbﬁ’mﬂ pmmmns ah..lI ’m:-r u:wnm namel:.n

" i) - sub-stetions: and ewitehing ‘stat{ons shall® prefbra]:iy ba 4xedted above
ground, but where necessarly eoststiugtie undarpround- due proviaiors for
ventislion nnd_‘d_x_a_iuage_sha;ll te meade end any space hovsing switshgear shall

Congt be waed for slorhge 67 any- mabefiale Cespéeially’ nflammalbic and

- eortbustible materdals or refuse; ' o T T et

{if} ontdoor sub-smtfons except pole iype sb: atiifing snd odidoer peitching

stapiors shall, unless the apperatus 5 cumpletal}r encjosed in g metl coveting
" cofinsetad sath earth, thar 4l apparelus alge.t Dring cofmedted with the sysiem:

by ermoured cebles, be cfficimity protectzd’ by fc:rlv:mg not lesd than 1.8
_ metzes in height or other mieans 50 ax to prevent access tn tae clectns suppy

Tined afid appardliis thetein by o Ll:ndemgnated persun nnd ﬂ'frenujg of such
- aﬁa a‘m‘il ‘E:le aarﬁ:u:d eft'menﬂy,

“- e ofif) endérgrovnd.  sfreet” . bootes,  otier’ tﬁaln subsstatichs, which contain

©- transfortiers Bhell not bonfaly swildhis o oiher Apparitus, and ivri'ches, Gl
outs or other apparatus requited’far shhirolling of oflief pupases ahall e
fixud In separate recaplacle ;bovﬂ ground wherover practicabls,

(2)- Whers slefmicity i5° thansformed, seitibls comrection ' sholl b made by
connecting with smtd 4 point of the systam gt e jower voltage and also ta giand
aguinst danger by reason of the said §yaters Tecomitg ascidontlly chiasged sbove
its nofmal waltage by leakage froma contact with the Systim et fac higrer valtzge.

a0, Pale fypa sub-statlnns.. VWhere piatform (ype consiruction is ueed for's pole ope

Sub-station and suificient t gpacy for 4 parenn 1o sand on the platfiow 15 provided, a

-+ gubstantial hand &l stal; be built around the sa.d pfa&nrm ami if 1k tmnd rail ig
ofinatal, il shall be connectd with cuith: :

. Prnwdad that in the case of pole type sub-siation an wosden suupm s and

,vr::lﬂdrm piatmnn tlm malal hﬂ:}d 1‘311 9]:3'[1 nm‘be cunnact&d wﬂh car&m

51.' Cendenseri.- bmtable Birangentent stmll he madt for Lmnl“ﬂl&'lb and automelic ur
manual discharge of avery static condenssr oi diseoimestion of supphy. -

At e e s e
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53, Supply to luminous tube sign installations of voltage exceeding 650 Volts but
not exceeding 33 kV.- (1) Any person who proposes to use of who is using
electricity for the purpose of operating a luminous tube sign installation, or who
proposes o transform or is sransforming elestricity to a voltage excesding 630 V
but not exceeding 33 KV for any such purpose shall comply with the following
conditions, namely:-.

(i) all live parts of the installation, including all apparatus and live
conductors in the secondary circuit, but excluding the tubes cxcept in the
neighbourhood of their terminals, shall be inaccessible to undesignated
persons and such parts shall be effectively screemed;

(i) irrespective of the method of ohtaining 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 mansformer;

(iif) all live parts of an exterior installation ghall be so disposed as to
protect them against the effects of the weather and such installation shall be
50 arranged and separated from the surroundings 2s fo limit, as far as
possible, the spreading of fire;

(iv) the secondary circuit shall be permancntly sarthed at the transformer
and the core of every transformer shall be earthed;

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

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

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

(viii) an interior installation shall be provided with suitable adjacent means
for disconnecting all phases of the supply except the “meutral” in a 3-phase,
d-wire circuit;

(ix) for installations on the exterior of & building 'a suitable emergency
fire-proof linked switch to operate on all phases except the neutral in a 3-
phase, 4-wire'cireuit shall be provided and fixed in a conspicuous position
at not more than 1.70 metres above the ground,
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(x} 2 spegial "cautlor’” notics shall be affixed in & conspicuous isce on
the deor of every enclosirs of voitage exceading 650 W bt not ueceeding

- 33KV to the effoot that the supply must be cut off before the emelosure is
apenud; - : ' -

i) where ttatio condensers re used, they shall be instalfed on fae load
side of the fuses und the primary sids of tho trapstornmers where the voliags
does aot crezed 250 V- :

(=) where static tondensars are weed up prmary side, pmvis.ioﬁ shafl b
made Jor automatic or manval discharging of the condensars when (o
supply is cut oft S '

{xiif) befole. using the static condensers or any intsrrupting Jovice cn the
voltage excewmding 650 V, the gxecuting sgenties ahall test and ensure *hat
suimatic discharging device is fancilonal thereon,

{2) The owmer of user of wmy luminous ke sigr o7 similar installation of
volizge exceading 650 V but pot exveeding 33 kY shatl tot bring the samsz into
us2 withow! giving to the Electrical Inspector mo: less then foureen days native
in wiiting of his inlemtion so 1o de.

53.  Supply to elecivpde hollers of voltege sxceeding 650 Valt but nos exceeding
33 kV.- (1) Where a sysiem huving a poinl commested with earth iz used for
supply of electdeity to ac elzsode boiler of voitege exceading 650 ¥ which is
also cornected with earth, the ewmcr or user of electrade hisiler shalt coeply
with e following conditions, nameiv.- - :

3} dre melal work of the elsctreds boiler shall be cHlcientty cannected
to the metal shesthing and metalic aemoudng, i ary, of the electnc supply
fine of voltage expewding 6300 ¥ b oot eicveding 33 BV wherehy
elsctrinity is supplad to the elgeinnde botler;

{ify  the gupuly of clecricity at veltage exeveding 65 V i the slotrode
bodier shall be vontrolled by a suitable circuit-breaker so setas fo aperate iy
the event of the phase currents becoming erbalancad to the extunl of ten
per vert of the tated current comstption of (he elsctrods beiler under
normal eomcliticns of operation:

Provided that if in any case » kighst setifng i« cssental (o snsure stybility
of opimlion of the clestrods boiler, the ssfting may be Mmerszsed so ag not
terexcesd Ofleer per cent of the rased cument conmunption of the eleclrods
boiler undsr autiial conditions of nperation;

(ilf) un inverse time elemem duvice may be used in canjuetion with the
aforesaid cirouit reaker ta prevest the opuration thereal unnecsssadly on
the ocemrence of unbalanced phase curiets of momentsry or short
durgiion;

(iv} the supplicr or gvwner shal] setve & notice in writing on e telegraph-

authority at lemst seven days prier wo the date on which such supply of
o tleewicity is to be efforded specifyiny the locatian of every puinl, including

P e e b e e — - A —— e
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54,

the carth connection of .the electrode boiler, at which the system i
connected with garth.

{2) ‘The owner or user of any ciectrode boiler of voltage excesding 650 ¥ shell
not bring the same into use without giving the Electrical Inspector not less than
fourteen days nofice in writing of his intention so 10 dis,

q S, 3
Supply to X-ray and high frequency installations.- (1) Any person, who
propases to use or who is using electricity for the purppse of operating an M-ray
or-similar high-{requency instajlation, other than porteble units of shock-proof
<o}l contained and stationary units shall comply the following conditions,
parmely:- e

(iy -mechanicel parriers shall be arovided to prevent tog closs an
approach to any paris of the ¥-tay apparatus of voltage exceeding 650 W
1t not exceeding 33 kV, except.the -tay tube and its leads, unless such
parts of voltage exceeding 630 Y hut not exoeeding 33 KV have heen
rendered shock proaf by being shicided bY parthed metal of adequate

insulating material;

(ii] where generalors gporating at 100 ¥V peak of THOFS are ugzd',__such
generators shall be instalied i ooms geparate from those containing the
ather -equipment. and any" step-up transtormer employed shall be so
installed and protected as 1o prevent danget; . j : e
(i) asuitable switch:shall be provided Lo control the circuit supplying a
generator, and hail b so ananged.as to be open cxcept while the door of
the room housing fhe generator s Tacked from the oulside, i

(iv) Xetay {ubes used in therapy . shall be muu::téd'in. an earthed metal
enchosuIe,

(v) every Xeray machine shall be provided with a milliammeter or other

suitable 'nwaauting.inxtmmgm,.ruu,.d':l}r visible trom the coritrol position and

- connested, 1 practicatl’m,' in the carthed lead, but guarded if connected n
the lead of veltage exceeding 630 V but not exceeding 33 kV: '

Provided.that sartil feakage circuit breaker of sufficient ;_r;ai'mg ghall
he provided on the <ide whergin voltage does nol expecd 250 WV to detect
 the leakage in such X-tay installations.

F..xpfuummu::- For the purpose of this regulation “shock proof”, as applied
to X-ray and high-froquency equipment, ghall mean that such equipment i
guarded with carthed metal so that no person may come mto contact with
any live part. -~ . .

(Zy (i) in the cese of nonshock prool equiptnEnt, gvernéad conductors of
yoltage cxceeding 630 V but not exceeding 33 KV, unless suitably guarded
apainst personal contact, <hall be adequately spaced and high voltage leads

on tilting tables and fluroscopes shall be adequatély I"insulnt:d of &0
currounded by barriers as 1o prevent inadvertent sontast; 5

THE GAZETTE OF INDIA EXTRAORDINARY [Pagr —Sec. 4]
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(H} the citouit of volltage not expending 250 ¥ of te swep up wansformer
shall comain & memally opemied comxo] device having quericad
protection, in additien o ths over current Jevive Tor circuit protection, apd
these devices shall have ro exposed live pams and for disgnostic wotk
there shail be an addiliouz] switch in the said cirewil, which saall be of one
of the foilowing types- C

fa) wu switsh with a spring or other wechamdsm thet will apen
autometically except while okl close by the operutor, oG

i} u time swituh which witl open amtomatically after a definits
pericd of fme for which it has been set; '

(Hi} if mors (han one piece of appamris be pperated from the same
soure  of valiage exceoding 650 ¥, such shall be providad. with a
swirch of vollage exvecding 630 ¥ fo give independent control;

{iv) iow frequency curront-cmeying petts of 2 machine of the guenched-
EED or open gap iype shall e a0 insulated or guardsd that they catwot be
ouched duriny cperstion but the bigh fequency chieuit-proper which
delivers bigh-frequency vucrent Bonually for the therapentic purposes shall
e exempt-from sarh isalation: '

(¥)  all X-ray gaaermtors boving eepacttors sha'l have suitable mecags fior
discharging the capsciters macuzily,

() exeept in the case of smll-contained units, all 200 kV poak or higher
X-ray gracsetars shall have o sphee gap iratalled in fhe sysem of voliags
expeading €30 V but not sxcecding 33 ey adiosted 5o Hhat 3t will break
down o over velEs SUTgss.

(% (i) all aop-cuersat catrying mesal paits of fwbe stands, farescopes and
ather apcaralus shail by peoperly 2artled and inaulsting Hoors, mats of
plazforms shell De myovided for opetators in proximity to pans of volags
excoeding 650V wnless such puils ave Beer; ronderad shock proof;

(i) where short wave therapy mauhings are nsed, the wsmtme:t tabies and
examining chairs swll be wholly ngn-metallic.

{4} The owner of any X-ray installetion ot simriler ﬁigh frequsney appasktus
shal} ot bring the same iuto use withoot giving fo thye Eleeiticn] Tnspecter not
1ess than fourtcen days aotiee in writing of his imietion o do 5w

Brovided that the aforcsald agtice shall rot o nececsary in ihe case of

shock-proot porlable X-roy and high-llequency somprie which heve beun
srspected bofore the commencement of theiruse znd peripdivatly thereafier.

37 Gl o—a28
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Chapter VII

Sufety requirements for overhead lines, underground cables and
generating stations

55, Material and strength.- (1) All conductors of overhead lines other than those
mecified in regulation &8 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
naving an actual breaking strangth of not less than 150 kg may be used.

56, Joiots.- (1) No conductor of a0 overhead ling shall bave more than one joint in &
gpan and joints between conductors of overhead lines shall e mechanically and
clectrically 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 trapsmission lings shall be in accordance with the
specifications laid down, from time 1o time, by the Bureau of Indian Standards.

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

(i} for metal supports - L5
(i) for mecharically processed conereta supports = 20
(i) for hand-moulded eoncrete supports - 25
{iv) for wood supporls = 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 fonndation' and
other components of the structure are intact,

{4) The load shaill be equivalent to the yield point stress or the modulus of
rupture, as the case may be, for supports subject 1o bhending and vertical loads and
the crippling lead for supports used as strul.

(5) The strength of the supports of the uverhead lines it the direction af the ling
shall not be less than ane-foutth of the strength required in the direetion Mansvemss
to the line.

(6) The minimum factor of safety for stay-wires, guard-wires of hearer-wires
<hall be 2.5 based on the ultimate tensile strength of the wite,

(7) The minimum factor of safety for senduetors shail be two, based on their
ultimate tensile strength, in addition, the conductor’s tension at 32" C, without
external Toad, shall not exceed the following percentages of the ultimate fensile
strength of the conductor-
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{1y 1uitial mmizadad temsion i 35 per cet
i) Final unioeded tensfomn. ... 25 prer cent

Provided that For e conductors having & crods section of a generaliy
trangular shape, such as condustors compused of 3-wires, the final wnloaded
cemsion at 32° ¢ shal not excevd firly per cert of the ultimaty lensile srength of
such comguctar,

{81 Foc ‘ne purposa of celonlziing the lactors of safely in sub-regutation {2), the
fpliowing conditions shall be obrsrved, nrmaly:-

(i) the moximtm wind pressure skall be as specifiod in the relovant frdian
Siandards;

(if) for sylindrical o dies the cifective amea shall be taked as Tt projocted
arez exposed ta wind pressure; and

(i) the maximum and minimum tempeeatuees shatl be such as spacified in
the televant [ndizn Standards.

(9% Matwithstanding anything contained in sub-regulatior (2) 10 {3 m lovalitics
wheee overhead Lines e lisbis to accumulabions of ice or sapw, the load anc
permizsibls stresses on the structural members, cendeuctors andl graund wire of sell
supporting sieel latiice lowers for overhead transmissinn Hues shatl be in
actordanca with the spocifications lnid down, fram time to thae, by the Burea of
Trdian Standardy or a8 specifisd by Appropriate Govermment, by wder is writg.

Clearsnee above ground of the lowest coaductor of averhead lires- (1} ko
carducior of an everhead line, including strvice lings, etected agrass A streat shalf
ot aury part therenf he at & bejgke of loss than-

{7 forlines of vohage not exce=ding 850 Yolz - 5.8 metres
{ify  for lines of voitage exvunding 630 Vaols but
nal exceeding 33 kW - f,1 mekres

£2) Na conductor of B ovsrhaad Hue, includieg service lines, erccied wlong any
street shall at any part thereaf be st 2 height less tian-

(1 for lines of voliage net expeading 650 Volts - 3.5 mutres
(i) forlinss of voltuge skeparding 650 Wuolts ut
not exeeeding 33 kY : - 5.8 metrez

(3) No corducior of an overhead: line inchuding suryvice linzs, erected clsewhzre
thnn along or zetoss any stect shall be a1a height less then -

{2) for liney of voimge uplo and including - <6 metres
11,000 ¥oksf bave
(i for Yines of valtzge nplo and inckuding - 4 1) retres

11,000 Voliz, (€ insulated

(i3)  for Hnes of woltage excending 11,000 Yolis - 5.2 melres
) but not excesding 33 kY

it ———
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(4} For lines of voltage exceeding 33 k¥ the clearance: Ehovs ground sl ret be
leag taan 5.7 nemes phus 0.3 metre for every 33,000 Valts or pact tnerwok by whick
the voltags of the Tine croeads 33,000 Volls;

Provided that the minimrs clearance slong or across aay sineet shall not
by fess than 9.1 metres,

{5y For High Yaltage Dweet Cureat HVDC lines, the clearance above ground
zhall riot be tese than:- . '

SlNo. DO ValtagekV) Ground Cleavanco (m%43.)
L. oG kY f.1

z 200 kY 13

1 300 kY E3

4. 400 BV 0.4

) IR e -

& 600 kY 11.8

7 BOG KV : 133

(6} Grotmd clearances shall e o3 spocified in sehedule-X,

S, Clearance hetween conducturs and troliey wirss— {1) Mo condugtor of an
cverhead line rossig a tamway or trolley bus rolts paing lroiley wires #hall
kave loss har fae following cleazances sbove any trolley wire-

M pes of voltage not excooding 650 Volts - 1.2 maslres

Meavided that where o insulsted conductor suspended fram 2 bean
wire crusses over a Waolley wire the minimuen clearance fur euzit insdsted
eoncuctor shat? e 0.6 mete.

(ify  Znes ol voltags prcoering 530 Volis - 1.8 mess
up o zad incheding 11,000 Vol

(i) Hnes of voltege sxceeding 11,000 Vulis + 2.3 metres
bt not exeesding3 3,000 Volks
] lines of vultape excesding 35 kV - 1.0 metes

{21 In amy vass of 4 Crossing specifiad In sub-regulation {13, whopver 1ays his kne
Jater in tane, shafl provide the slearance betwren his own line and the Hae which
wil: B2 srussed in acsordance with the provisions of the saic sob-reguletion:

Pravided that if fhe jmlur entrant is fhe owner of the lewer linz and is not
ghie to provide adequric el2amrer, he shall ear the east for modifieston of the
upper Tine 50 as to comply with thie sub-tagtation.
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Clearsgee from buildings of lines of volinge and gervice limes not exceeding
650 Volts,- (1} An Q:r'l:r'i'l&ﬂlj fine shall oot cross over an exisiing tuilding as far as
poasible snd no buiiding shall be coastrocted snder sn existing overhend line.

(2) Where an overhaad line of volugs nel sxcoeding 650V pesses abovs or
adjacent to or terminates on any nlding, the Inflwing minimnm cleammnets
from any accsseible poinl, on the hogis of weximam sag, chail be vhmerved,
ramely-

(iy forany flatrool, open keleony, varandah zoof end leanstg-raof-

(2) when ine line gasses shove the building # vertical clearance of 2.5
s From {he lighest point, and

() when fis line posses adjepent w the building 2 hopioonta: Chearans:
of 1.2 meues fromn the noazast puin, and

4% for piwched raaf-

{n) when the ling passes ghowe the building a verieal clesrance of 2.3
npetres  immediately ander tha linc, and

(b) when the lian passes udjacent to the cuiitinog 4 horizpntal vleacaLee
of 1.2 metres. '

(3] Ary conduckor sa cireated as to have ¢ clearance loss 1hen that specilied abave
chall be eceqmtety insuleted and hali De attached at suilable inervals o2 bare

carthed peazer wise having 4 breaking girength of not less then 350 ka,

(4} "I'he Lordzomal clearanoe shall be measuced when the lice i3 4l 2 mMAXITom
deflection from Tke verticnd dug te winegd presslre, :

{5 Verhical and hodzonlal clearances shatl be 25 specifipd in scheduls-X.

Frplanatior.- For ke pilrpose of this regmletion, the cxpzssion “puilding” shali be
gearied tninehude any sTuctare, whether purmancat oF fmporaly.

Clearanves from belldings of lines of wolape ewceeding 650 V- (L) AR
averhead line shafl nof cToss Over u existing Duilding 25 far ag pogsihle and 1o
Turilding shal) be censtracted nrdir @1 existing pverhond Tine.

[2; Wkerc at overnaad dne of wolage taseading 650 V payses shave rr adjacenl
1o amny batlding or parl of 2 buildiug it ¢! il have: om the brsis of mauimamm sag o
vertica: plearance sbove the Bighest paid ui the building nmediately ander sUch
Tihe, of not jass thans

(i) for linus of vollzpes excreding 650 Volix - 5.7 mehes
upra dad ncluding 53,000 Volts _
Hiyfur lines of voliages sxoeeding 33 kY - 3.7 matres plus 0.3 mociee
far every additvnal 33,00
Yol or pars theresf.

e
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(1) The horizonis! clearance between Gie nearest conduclor and eny part of sach
toitding zhall, on the basis of maximum detlection -due teo wind pressure, he not

tage than-
{); for lirtes of woltages excecding 650V - 174 melins
upbo and inciuding 11,00 Yolts
{iid $or lnes of wpltages exceeding 11 0G0V - 2.0 metres
and up w znd fpcloding 33,000V
fiiL) or Yines af voltages exceeding 33 kY - 2.0 mefres plus 1.3

meta lore every
additional 33KV
ot pert Bwreof

{4} For High Voitsgs DHrect Cumrent (VD] sysiems, verlical clearance and
hotizuatal clearance, on the basiz of maximum deflection due to wiad pressurs,
from buiiiings shall be maintzingd as beloea:

FSlNe | DC Volage (kY | Vertical Clearznes | tromzontal
(mura.} Clagrance {mirs.)

1. EOC kY 4.5 3%

2 200 kY 3. 43

3. 300 KV 74 53

4. AW kY ikl &l

530 kY 9.1 74

6. DO KV 10.3 86

7, BhO XY 12 .4 107

{5) Vertical and horzantal clearanses shall be a8 specified in schedule-X.

Explanation:- Por the puipose of this regolaticn the expresssion “building™ shall
be deemed to molude oy stouchure, whathes panmalem oF (CmpomTy,

62, Conduclors ai different voltages on same supporis~ Wlers conductors forring
pars of systors at different voltages ere erccled on the s2me supports, the ovwner
sha!l make edegquate provision o guard against danger to linemcn and gihers, frorn
ke lower voilape sysin heing charped above its sorma working voltsge, by
jeakepge from o¢ comast with the higher velimge system end the metheds of
cossltucon ang the applicable mindmum elearaness between the conduelors ofF
‘he two sysiems shall be s specified in mepufation 69 for lnes erossing each
ofhet.

e — - e L T
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3. Erecitan or eleration of huildings, Htructureals, ftond bawks and elevation of

roeds.- {1} If a1 auy fims subsaquont 16 the erottan of a1 overhead Tine, whether
govered with inselating matetial or nat, Uy PEISOn proposes 40 grecl B nEw
building or strizafure or flond Bamic or t0 raike sy (oad Jevel o to catry mi any
ather type of work whether permenent or iempazary of to make in or Gpon Any
bailding, or sttucture or flood bank or road, any. permanent ar LENpoTary additivu
ar alteration, hx snd the conirastey whom he cmploys to carry out the erection,
additivn of slleration, shall-phve inthmation in wiiting of his teation © do so, to
the supplier 4t owoer and to the Hlectrical Inspoutos and shall fienish therewith 4
scale drawing showing the proposed building, strushure, flood bank, rosd or any
adiition.or alteration and scaffolding tereot requited during te consfcHon

(1) Uz feveipt of such intimation, the supplier o owner ghall examme,-

(i} whether the Jime wnder teferance was laid in acordsnce “with the
pravisians of these reguistions and amy ethor law;

(i) whether i is reshrieally fenzible,
(i) whathet it mests s requiremert of Rigat of Way (ROW);

{ivi whether such persan was lable o pay the sost of alteration o7 tha
overhead iipe and i so, send 2 notiow without undne delay, o such petsan
together with ent cstimate of the onsi of the expendifure likoty fo he
incued o g5 alor the overhesa fine and requine i ke depasit, within
thirty deys of the teceipt of the notive, with the mppller or owner, the
arnount of the sutiviated cost.

(3) 1f such persan dispntss the vosl of elteation of the aveckead Tine sstizated By
the supplist or owner or «vew the rasponsibility to pay such cosi, the cispute may
he refapred, e iz Flectdoal Inspecior whose decision therenf ghatl be final,

(4} The Elecwmicel Inspocior shall esiimate e cosi of slteration of ovorhed Hne
on the following basis, namely:-

(fy the cost of mawerial wsed on (he ahemtion after credideg the

depreciated coxt of the material which shall e available from the cRiszing -

live,
Ty she wapes of Tahour empioyed in affecting the aHerstion;

(i} mupervision charges to the exkent of fiflecn per cent of the wages
mentioned in sub cluuse (i); and  charpss owrmad by the supplier ot
awner in cumplying with the provisinns of ssetion 67 of the Act, nfespeat
of such alierations.

(5) Any addition or alivmation 1 the building or structure saall be ullowed anby
aficr fhe depasits of such sstitated cost to the supplier of ownez,

{# Wo work wpon soch building, siecture, laod hank, mad and additimg or
alleration therete shall be ehwmmenced oz continted wntl i Biwszical Inspestor

| ——

et P e




THE GAZETTE OF INDIA : EXTRACEDINARY {Parr M==Gec, 4]

64,

G5,

=

has certified that the provisions of requilation 38, 60 snd 61 should nal he
canfravaned either dunng or allar the aforesaid constaction:

Frovided that tae Eectrical Mnspector may, if he s satisiied that the
svarhead line hos hean 3o puarted as 10 secure the prodgetion of persons oo
property from injury, certify that ihe work may be exseuted priar to the alienstivo
of the ovorbead line of in the cpse of winporary addition o alteration, without
2lterntion of the overhead tine.

{7} The sapplier ar ewner skall, ob receipt of such Seposit, aler {he overbead line
in suc a way that it docs ol contssvene the wovisions regulation 58, 60 and 61
either during or after snch construstion witids twe montke from &e daic of wueh
depasit o within sech tanger pertod as the Elezirical Inspector may allow.

‘T'ransporiing aod storlsg of material pear overhead Hnes- (1) No ads, pipes
or gimilar matorinly shall be aken bealow, or in the visinily of, any bars overacad
cenductars ar lines if these contrevenis the provizgions of ropuiatiens 60 amd 41
anilass such materials’ am tansporiesd endes the dieset aupervisicn of a person

- desigmated tn ki Vellall by the owner of such vyverhiead conductors or [ines.

{2} Novds, pipes or oiher similar materials shali be broaght within the flash over
distance af bave live conduetors or lines.

{3} Mo material o1 getth work a;;r-}fé,-".i:ru‘rtmaj preduce shall be cumped or stored,

o tr=es grown below or in the vicinity of, bare overkead conductors, or Hows to
centravene the provision of regulations 60 and 61,

{4} No Rapunable matoral shellbe sinred undsr the sleckric supply line.

{5} Mo fire ghall be atlowed above underground cables,

. &) Firlug of any matenial below sjectric lines shall be prohibited.

Geaeryl clearances.— (1) For the purpose of camputing the vertical clearance of
e ovoghead liae, the meximum zag of any copductor shall b calvolated on fhe
basie of the meximem szg in atill air and the maxdmun eepemtire as sperified
poder regalations 57 and computing any horieontal clearance of an overhead line
the maxicwm deflection of soy conductor shall be caleulated on the basis of the
wing pregsure specified under regulations 57.

() Mo hbasting for any purpose shall be Jons within 300 metres fom the
boundery of & sub-alation or from fhe electic supply Hnes of voltage exceeding
550 ¥ or tower stracture thareaf without the writien pormissio of the cweer of
such suyb-station or electric upply lines or towey structures atd in case of mimng
lense hald arsa, without the written sermission of the Ingpector of Mines.

{3) Mo culting of seil sithin tem meters fom the towcr siructare of 132 kY and

above volage leval shall be permitted without fhe written pemnaission af the ower
o tower stracture, .

e e e
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{4 Mo person shail constmuet brigk kin or other pobcting wls ner the
installakions O tramsmission Lnes of 220 KV and above within a distance of S0
metrss -

Reutes progimity to aerodromes.- Cverlead Lines shail not by srected in the -
vitinfoy of serotromnes unless the Almort Anthorities have approved fn Weiting e o
route of the proposed Lings asper relevant Indidn Stendards. : :

Muximoum interval between supports. Al conductors shall be amached fo
supparts at intervals oot vaemding e safa limits Lbased o the ulBrae weoxie '
strengrh of the sundnctor and the factor of sal=ty specifed vnder regulations 37,

Prervided kat in the cese of overhead lines carn_;ring _éc nduct-:ur_é of vg:ﬂ:égﬁ
not exeecding 657 when =racted i_n, pver alonp af AGIOSS any siesct, the Imterval
shall not, woibout the congent in writing of the' Electrisal Inspostar, exceed o
rmebres., . . o

Conditians te apply whern lelecommnniention liwes nd power [iney #re,
carried om same supporta- (1) Every uveriwad selecommunicstion Tine erectad
o7 suppocts varming & power Jins shall consist of corductoys cach having a
troaking stougts of wot Jess tian 270 ki S

{2y Every wlsyhonz uzed onoa lelezormanication Ve ctected oz suppors
camying 2 power king shall Be suitcbly muarded against lightning and shatl be
motected by creculs. :

(3 Where n telezommunication ling i eracted o sUPpOTLS CATTYIRg & power ling
of voitpge exceeding €30 V, wrangement ghall be made to safbpaad a1y parson
against ijuzy resultiog from coetact, feekuge or mdunstivs hetwesn such pownr

aad telecommurmication s,

Liner crossing or approsching encht other and Hncs crossing street anc yuzd.-
Weere 7 overhead line crusses or fs in proximily o any telacommemization e,
the owner of eiffer he overiead line or the welecomidinication Hne, vhoever Tays
wis Hme later, shall arange to provide fer prowelive deviers or fzatding -

. arrangeren: and shall obscrve the feliowing provisiohs, ramaly:-

() when il it intended to ereel a telacornunication lizie or-an overhead
line wiich wiif eross or be in proximity o an overhead -lime o7 3
loloeonrmurdcaton line, fs the case may be, the persen wapesing i erect
sach lino sial] give one wonth’s ofice ol kig intentivn so to do 23ong with
“the relevant detauls of protection and deawings e the owner of thy existing
linz; S

iy guarding shall be provided where ling: of valtage not srecediog 353
kY cross & voad or slessl

(iii) wheare zn overhead Line crosres of is in proximity to maother overbead
fine, guariing arangemucts shail be provided so to puasl agaiast he
possinitity of their coming nite contact with maci cther;

-
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tiv)  whgre an cvarhead line cresses snother overhend line, clcatances
shall be ag undar:- '

(Mininm elearances in metres between lives crosstng each other)

), Morinal 1166 kv 119-132 IO KV 4B LV ROD KV
N System kY
Yilfape :
1. Towand 2 44 505 4 58 5.49 764 -
“edivm :
2, 1160 kV 2.44 105 4.3% 349 794
3. 1E-132kY AR08 1,05 4.58 549 7.4
4, 0LV 458 .53 4 58 545 7.94
5. ablrky 5 49 549 5.4% 5490 7,54
i} BOOEY 794 R

T.84 7o T84

Provided tast no pranlings we required when line of voltage
exceeding 33 1Y orosses over anceher line of 250V and above voHUED 0T 4
wpad or & fram subject 10 the comdiden that adequate cloarsntes are
peovided between the iowest conduetor of the Jine of voltage exceading o3
YV and the top most conductor of tie everheml Yine crossing underpiaih
the line of vollage cxeeeding 33 KV and the clearances as supelated 1=
reguiation 58 from the topriost surfaos of e road mairtsinud,

ivi where an avorheed disset current (D) Line crogses another overiead
lins, zioameroes Ll e as undei-

Mlinimum cleriances it metres between AC and DE fines crovsivgeach -

pther)
Sl [Syetem | AU kv | 280KV | 300KV . 400KV | SO0KY . AIOKY .
No Woltugs peo1r Dl ‘e bC i DC fr
L AL _ o :

T Lewand 105 7 s3b ¢ 532 04 1 679 7.54

i padium AL )
S N TN 431 1 732 | 6.4 a0 A

A : : |
G| TI0raz Ry | 308 A | sar | 604 G.79 754

A i :
DT A | AsE T e T sar . els | g7 | 754
ST kvoe | 27 | &g1 [ 532 £0d | 679 754"
| | .
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a0 v AL . 532 533 ] 532 G.od { A7Y 13

6.

7. 4uuwmﬁ T4y | 549 sap el 6.79 .54
= TeuRv oo . B04 | 4oé | 604 .04 .97 7.54
T SR e | A9 1 679 ¢ 673 671 .79 754
EEREARER R = R A
1L | 800kV DC _' 7.94 "‘-:"r‘.'gd 194 | 784 I

(vi] & porou etestitg or propasing fa erect & line which may gross & e in
progim ity with an exiating lime, shatl provide snangrmen's o his cwn Tioo
or vequire the owner of the other gwrhead ling to provide mmerding
arreneemots 43 refirred to i clause fiidh aond {1v)s

(vii) in all cases referred tn in this Tegulation the expewscs of providing the
guarding amangemens oF protestive devices shait be botme Ty the person
whose line was last erected;

(viii} whore tweo lines cooss, tae crossing shatl be made as meaely at right
anghes as the Rature of the tasc admits anul as near the suppr of the lins as
practizaltle, and the soppon of the Iower ling shell nul he ersoted below the
upper line; '

(ix) the guardiug amanzaments snall opdinasily be cerricd put by the ovmer
ul’ the suppaorls on which it is made and fe shall be responsible for 13
efficiend malitenace.

T, Guarding.- (1) Where guarding is required unger these roguiakions the following
rhall he observed | namely:-

() every guerd-wire shall ke gonnschad with cazth at each point &
which ifs clectrizal continuity is hroken,

(i) every gusd-wire shall have an astaal breaking steength of not losE
than 635 kg ard if made of iton oF steel |, shall e mivanized;

tiiy every puard-wirs of ross-connecied syslems of gnard-wires shail
vowe sy fficient CUTrent-carrying cepacity Lo ensure them rendaring dead,
withgut risks of fusiing of tie guard-wire or wires, 1] the contest of any live
wire has baen remaved. .

e
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12) Inthe uase of 3 line erossing over a trollexSvire the guerding sholl be
sobjected to the ihllowing conditions, nzmely;-.

() whens tharads enly cme fralloy-wire, fwo guard-wires shall be erected r
as in DIAGRAM-A; .

{ii) wher thers are twe twolley —wirsg aed the distance between them
does nnt exosed 40 oy, two guard-wines shall he enwisd as im
-IMAGTAN-EB: .

{iil} whiere there aie two irolley wires and the distance between them
oxeutds 40 cms Hut does not execad 1,2 me'es, three puard-wires shafl be
ercoted 25 T DEAGRAR-C; ‘

(iv) whera <here are two folley-wires and 1he distanee between them
exeeeds 1.2 motres, el tolley-wirc shall ke separataly guarded es i
DIAGRAM-TX,

(v} the rise of trolluy boom shall be so Hmited that when the trolley '
leaves the trolley-wite, it siall not foul the prard-wires: and

(vi) whare 2 telspraph-line is Lable t0'fall or be blown down wpon en _ v
BT, $1Ay-¥ire of span-wire and so slide-down upon 2 trofley-wire, peard
hooks shatl be provided to pmavant such sliding.

DEAGRAMN-A
ANCms MWCms
.dn—wm—.‘?‘m.-u..d_.){)

il G Cms

|

O
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HAGRAM.BE DIAGRANM-C
a4 ' + 0 o $ o 't 0o
MU MM M I
63 Cms 60 Cmis S0Cms : 6l Cras
20 Cans MWCme 20 Cms R
Cms
0 +— Upto—r — - G¥—— Uyer —+ O-—»
. 44} Cins 40 Cres and fipte 120cms
DIAGRAM-D .
20Cms 20 Cma ) 20Cms 0 Cms
0 meﬂ O(T—. o
60 Cme 60 Cmis
U‘ - - e - {':J

T4, Service lives from overhead knes- No service-line of tapping shalf b taken off

73.

e LA — e s e s

OYER 120cms.

a1 everhead Hne except al a puint of suppert:

Provided that the number of tappings par conducior skall not be more than
four in cese of connestivns at voltage rot exeseding 650 ¥,

Earthing- {1) All metdl supports and all reinforsed and [Uestesses ceimenl
concreic supports of overhead lines and matalic Litings attachzd therata, shall be
either permunently and efficientiy earthed by providing ¢ continuous earth wie
and securely fAslering 1p cach po]# and mrmr.cﬂng with earth urﬂlnal‘ll_‘-," at three
points in every lan. wish the spacing between the polnts being s nearly couldistan:
as possible or each suppori and thie tmetailjc f'tqng #tached theroto shall be
effcicntly earthed.

{2} hetllic bearer wire used tor supperting Hnsulated wire of gverhead aervive
lines of vﬂhngu nel exveeding 650 ¥ skall be effielently carthed or insalated,

{33 Esach ttay-wire shall he simxilarly earthed unless insulator has been placed n it
at 2 height not less than 3.0 metres fromthe grownid.

Safety and profeciive devires.- (1) Pvery overhead line which is not bemg'

suspensded Fom a ead bearer wire, nat bein g coverad with inmtlating material and
ot belng a wolley-wite, s erected over any pert of a sireet or other public place

————— ————  — —
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ur i way faclory or mine or on any copsienet's pramises shall 2e protecred with .

ear:a gaurding for randerirg the tine cleclricelty hamnless in case i1 breaks,

[Z) An Elaineal L.ISI.,ELLEII rnay, by nolice o writing, require the gwres of any
such overhead. lin®, wherever it may be wisetsd, (o proteet it in the mam
specified in sub-rroulation (10

{5} The awner of every overhead line of vokaps excesding 850 ¥ shadl make
adequate arangemanis as cer nelevant Indian Standards 10 prevent undesignated

porsmns Bom asecnding any of the supports of such cvechead lines which can ke

eastly elimbed upon withovt the help of a ladder or special apoliances.

Explanation.- For the purpese of <his relgulation, ailz, reinfmwed cenmnd conceets
poeE and ore-slressed cement conorete poder without skevs, tebalar poles, wooden
stprorts withoul steps, [-sectons and chamnels® ehail be deermed a5 BUBpOs whith
carngt be casily climbed wpon,

Pratection agalnst lightoing- {1} The owner of gvery averhead lire, auie-skarion
or prnerzling slalicn witch iz cxposcd o liphlning shzil adopt eflicient means o
diverting w0 earth 2ny elsotelcal surges dus to Lghiting widch may reaull inte
-

{2} The garthing tead for apy lightn:ng arrostor shai] not ass theough sy sron oF
sleel pioe, but shel’ e e s diceelly ax povsible from ne lightning amesior
Swithoul leuening 2oy metal part o a separate. verticgl niound elechiods o juoction
of the earth mal already prowides for the sub-station of voltage exceeding 653G ¥
siaject w0 the avoidance of Jends wherever praciivable. '

Hipsed nverhead lings.- “Where oo ovaczead lide ceasos o te 2sed as an electric
swily fne:

(i e owmer shgll cngintain if in a safe newecaanicel coudition in
srzerdance with repalation 57 or remave i, :

(i the Emctoeal [nspector saall, by 2 notice in weting served on e

awrer, require hirm o maiolain i 1o 8 sale mechanics conditton oc 1o

remove ibwithin thicty days of the woeip ol e watica.

T.eying of cables- {1} Ma l.|nEierp,mund powees cable of voltage exceeding 32 X
shall bz laid withcut a minimom crdecgroand depth of 1.2 melers.

(2] M enderground telecommanication cahle shall be lzid wilbou! 2 minimum
separation distarce of 0.5 melzrs o the undzrground power cable ef voltage
exceading 53 kv

Protection kpainst electromagnetic interferenee.- The cuner of gvary overhead
porwer line of woltage lever 1| kY or higher shall submrit propuss Lo c-hidrl'ug
Powe Teiscommunicaiion Cu—:}l‘d]ﬂhl.ﬂ}‘l Committes cleutancs o ensue safery of
the prrsonnel anpdk Leleeem syuipmen,
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Safery meagyres far pperation and maintenance of transmission 2ol disteibution

systom
[See sub-regulation (3) of ragulation [T

Farti

{1 Duration dd content of raiming shail be as specified below:

- (i} Engingery and supervisors — The tioe allocstion amd varlous compenents of

[he waiting conrse for ungineers and supervisers wha would be vngaged wn
ﬂ‘pﬂ’raﬂnﬂ and maintenance of transmission system shall be ss given in Part Al of
this Scheduis,

{0} Technicians ~ The time allocation and varieus goampoitenits of the tining

ccourse for techmiciane who would azsist the engineers and stpervizors in

aperalion and- mdinlemance of ransmiseion system shall be as given in Mant TE
of this Schedule.

{iii} Enginears, Suparvscss and Uzohaicians — The Hine alldzation and vasious

- components of the trining course for enginoers; siuperyisots 2ad Technicians in

r:_:?;;ati,qﬁ..'md mzintanatice of sub-transmission and distbution system shali be
4g given in Part IV, V and V1 of this Scedule.

{i¥) Retresher course - The duration and contamts of the refresher courses shalk
datermined jontly by the owner-of the s2id systetn and Irdining instilule.

{¥) Vigits to factories- Ars patt-of practical waining the trainees may be taken (o
faciurics manufacturing - equipments: used in irensnizgion and distributiun
enstaflations.

{¥1) Perfomrnmnce of the n:ai'tea{s} - The weining inskitates shall goup the
syitabus -in medsles for crgenising the training, The pass percentage in each:
moddule for theery and for pioject work.shall be 50% wheress fu:lr an jub
maiming and for viva vooz it shail be V5%, The spongor{s) of the wrinoes muy
cunsider the instituton of mcendives and awards for excellent performance
during the tzxiniang ant alse for siilable avtion fur sub-stydaed serformance.

{2} Creation of fhg [nssiloe:

(i) The exiating tralping instirsies sstablished far training of persnnnc] enpazed
‘n oparation and mailtehance of yengraing stations and sebstafinns nssnciated
with penersting stadons can crsate zdditional [acllitez for frainizg D
ransmission and distriuzion gystoms.

(i1 Guidelines for such institutes specified undsr Schedwie-! (Lem 2) uader the
lweading “Facilities for Creation of teaining instinie” shall also be spplesble G
fustibeles whizh would tnpact lrining in tragsrssion and distribaion systema.

L4 Assesamant Grms for enginecrs and suparvisars and for Technicizus 10 assis: the
enginzers an supervisors are given at Puet XXV of Seheduke [

- g e
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SYLLABUS FOR ENGINEERS AND SUPERVISDMS FOR OPERATION ANTY

MAINTENANCE OF TRANSMISSION SYSTEM

item Fertioulzrs Mupebeer
Nw, of Houey
i 2 3
L Cenersl Intoduchion: 5
8 World Poawer Scenorio
{#;  Growith of Pasier Idlstry in ludis
{iii) Generation Scerarig i India
{iv) Transmission and Diswbution Scesatio in India
(v) Role ol'Tihvate Powsr Pastivipants {r [ndia
(¥} OrganisstionTower Sector setup
(vii] Introdnction to Indian Standevd spegifications for -
Electries] winng
{7y Dnergy Conversaiion
1L Powrer Genaration: : 18
(it Typesof genstation: comventionalsnd non-convenbonzl:
Thurmal Power Plant: components/ cquipmeonts and their
bvfef defailyanmd usss, featurés and charactetistics of boflor,
turliineg, gengzator, excifetion, ez, Buisf uperationnl
aspects, chplive power plants’
(i} Iydeo Power Pléint: componeits equipments and their
birtef dedqits; foniures e characteristics of terbing
gemarator, exgitatiomn, eiv, Bref operaticnal aspects
fiidj Ciss Powet Pladt: coneept of upen eycle and cosbinad
gyl components, cheracterigtics of gas turbinss, brisf
operational aspesis, captive power plants
{#) Nuclear Polwir Plant: zalient foatures .
{¥] NWon-Conventionel Encrgy : various sousces, warking
prinaipleelectricity generation -
{vij Co-gereration; optimal mix of different types of
genctetion, base load and peak load operztion
HL Power Transniission: 30

{1} IV AC and HYDC Transmisston Svetem

)
)
fii1)
{1v)
(v

(v}

|:'|?'l]]

Arief history of EHV ransmixsion system in Indiz

Tower types A, B, C, D and apecial fowers
Condustors/tiarthwire  and  their accessorics, types,
configuration, travsposizion, selection criteria

Ity Jyto s and hardware fittitigs: types, strength, dutails
Right of way, CEA {Meastres rclating to Salety aad
Electric Supply) Regulations, 2010 end Acts, stztutory
¢clearances from other agescieg, compensation, oe.
Surveying, route aliprment, profiting, tower apubting
Benching and sofl clagsification, seil investigetion and soil
resislivily measurement.

{vii) Tower design rad odting, cuality checks



334

THE GALETTE OF INDRA ¢ EF(TRJ"‘I}RD[HAI{'\"

[Frer HI—3E5c. 4]

fix! “iower erectior  hardware sndy accessories.  flting

proceduses, stringing, cleusances, CoMMISSONIng

(x)  Operation and Maintesance of Trowmivsion [me Iine
paroting, rwntne checks, filling log books, 1T & T,
thermovision scanming, faul faflure awalysis, hot lino
mainkenacee, case sludies

(xi7 Developmer: of HVIK  lechrology, Cuangmics,
comparison with HVAU systems, prineiples of HVDOC
gunversian, HVD iines, HYDC siwh-stations - coverters,
roactive power considerations, MVDNT system, opatetion
and control. maipensmes, AL and DO Rarmanics and
fisering, protesios  aystem, Insulztion, courdwnation,
emergencics sud casz studizs,

(xiit FACTS (Flax'ble AC Trensmission System)

) Sub - Jlalions (T63EV/M00 kVA220LV 32EY)

{9} Typss : peneration sab-sfation, god sub-atation, mehiie
sub-staticn, £as insufated sub-siiion, - HYDC sub-
siation, indoornutdoar, ole., genelal camparisca

{#]) Creneral arrangement wnd layout of switchyard, switehin g
schemes, single hns dlagram '

[Hi)Perwar Transformers and Reactors

(2] Twvpes : major cumpazens, congtmeotional Jdetails,
funclions
{h) Dosien and scloction, specification and ragng
{¢}  Tusdinps, On Lead Tap Changees’ (OL1TH
Suchholx Tolzy, couservator, bresrher, thermo
syphon lilier, indicatars, eie.
(d} Cociing arrengements - metheds of cooling, pamps,
Thns, raciators, ¢l
ie) Tansformer dests
{fh  Introduction lo telzvant [ndian Standards
{iv}Switshgears and  Tntroduetion o olevant Indian
- Standard
(2} Circuit Breaker types {MOCER, ABCBE. VOB, SF),
conshucticnal  daadts,  Ieynot o amangsmenl,
cermection o buas, design, seleclion  DareMELcT,
ratings! specifications, inverlacks and icroduclion le
ralevant mdiam Steodard

i) lsolator: types (Yertieal, {lorizontal, Pategraphy -

Areaks,  constmckonal  dedaile,  Eaith  switeh,
interioeks, designdsciection, reungwsjpecificabions

(t}  [us bar bypsa, codstruction, supperts, insulators,
gonmeclons, .- JUNIDES, sufbly clesrances,

: desipniscleciion, miingsfspestiications

(dy  CTICYTHighining ArestorLightuing Mast: Types,
constinelional detafls, wae, lacalion, seleclion/desipn.
rutings/zpecifications .

‘2] Power Line Camier Coemmmication {PLECK
principle, purpose, types ef coupling and choies of
soTnpenes, wse and oporation of PLOC systen,
modiles of PLCC panals, catingsfspeci fieanons
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1 Meters. Indivato:s, and  Beccrders: ypes and
funcrionel deseriplion of all fypes of meers,
indicetors  and  recorders-Volmetor,  Ammaien
Froyuency Meder, Watkinetsr, lnerpy meler, Tvem
logger (EL), Disterhance Recordot fIR), Feult
lLacator {FL). indicators and knowledge f relevant
Indian Standard

{ry Relays types, Zmetions, construetiona]  getails,
seleglion, ralings specitications, tesiing end sutting
of rdays and mowkedge of relevant Indtan Standard

() Protection  Systém: Philosophy:  ypes, degigu,
protaction schemes, (Gpping sshemes, protection of
ransformersfteactons, mntors, feeders, penerator
bus, ol

(v Grownding:  tvpes of pounding varth testing o
x traatment, earth tat deslgn, &N potential, toasls
' potentiets, ransfer potcatials, nouirel grounding fuctor
fvidAuxiliary facilitics )
© o qay DGt

(b; Fire fiphting syslem - types al Are. extinguisher,
Emulsifier sysiom, deluge systaem, - fire  [ubding
syatemn For trapsformertreacior, nil storage . systeny
controd ronm, office bulding, cte.

(ch Station Battery Sestem

(4) LT sapply

{z3)  Adr Conditioning Sysium

(' Comprezsed ™ Alr System {service pit -systomd,
wRtumsnt air sysien)

fvii) Contrl  Roo: layout,  amangement  of
equipments/pancls, false zeiling sod fporing, fire
sufnty tegsures, Al-conditioning, Jninterrupiod  Power
Supply (UFS, eenmputer and its  peripacrais, iighting
femerzency lightiig

{viifyCables:  types, contol valies, power cables, loyout,

‘ trenchfgallury arcengeraent, cable mtings, releption, and

ezble tepmingion and jomting.

“ix)CompeRsuting cevices  shuml reaciorcEpaciton, series
reactor eapatitor, siatic var sompensatars (8VC)

(X3Su-clulinn  oTeratomn operational - aspeels  of Al
mulipmeni/systems, satisat fealurss and  pararpensrs,
limiting valucs, eontrol room operation, localfsemnote
operation,  operationil myidelinesproceduies,  end
synchronisadon, grid eperation, communication  witl:
BRI SLDC, ete.. perzit 1 wark, line clear procedure,
mainienange of tog books, reeords | tripping repons, shifi

_ precedurca, ynonitoring, dutiss fresptingihilities 8 suh.

i station  staff, imerfecks and  sequentis]l  aperation,

opcrationsl problenss, operaliun undar emergeney, case
siudies. .

(xi} Sub-sration Mainlesancz:

{a] Tesd, philescphy, types- toutine, proventive,

pianned, prodictive. Lreak-down, CIRSTECCY
malnfcpance, cowmpanso:s, Hife sapecumcy ourves
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(bathtub  curves), tools and  tackles, tesbng
msirumments, safety devices, somipimg equipments,
test. kits, viswal checsks, condition monboring
techniques, on-Hne maintenanee, duslviweeekly/
monthivquariurlyhalf veady/amsal mainfenance of
difforant equipments, plannivg the manicnsnce
actvitieg, prapamiion of meinicnance estimaios,
budgsting far centrol, metnwenance records, history

M}  spare pArS menagenisnt -

ey  Transformer and Remclor  Maintenance-factors
affecting the life of wansformes'reactar, types of
faults that cin vz, reasons for bregkdown, visual
clhecks’ izspection/ prelimiery testing of various
components- cit srmplime and teating, oif filtmtion,
Dissolved Gas  Analysla  (TI3A), maintengnce
Scheduls, fank recificatlon, reed for major ovetheul
and rethoda

(4] Swihgear and Prolestion  Maintmoanes
maintznones of O, isolilor, earthswicch, support
inselators, CTVCVT, LA, Lighining Masl (LM),
watery’  Tecomiers, PLCC,  protective  relay
maintenanes, protection System mainlenane:

{¢) Maimtengnce of auxilianies and other systems-
battery and chacgmy - system, DO osel, air
cowditioning  plant, compressad air syztem, [
fighting system, switchyard — lighting, contol rooat,
sart1  resistanes  testing, cebies, companssing
devices.

(xify Erectior end commissioning of sub-station, Project

Fvalnetion and Aeview Techmiyue (PERT), Crticsl Path
Methad (P40, charts, projeet nuoniwriag, erection, pro-
Cotitmissioning, eiackartests, commissioning,
synahroniaton.

_{}tiii‘jlﬂh‘il works -~ supveving,  sile  seloctich, 50l

jnvestigation, genemt loyout and grchitechual dravdng,
swithyard Inundetion, ¢zble trench desipe, oit pit,
control oo building, DG =e: building, Fire fighting
svstem and AC sysem- design, design and sonstruction
of roads, dring, water upply pipe  lines,
fang ing/componnd wall,

3. Load Thispateh and Communication

(1)

(.

{ni)
(iv)
{vi
{w
iwif)

Toad Dispatot: Centres- fumeiioms, ’QLD(_.IR.LDC MLBC,
prz-digpatch, during-dispatch, post dispatch fugpotious
Sepervisary Conksl 2nd Dasa Acyuisittn {SCADA)
Systemn, RIU, front eod commputezs, main computers,
visual dizplay units, mimée 2oards
Encroy Manapemest Svsbem- fenetions
Lepd  forscasting, geoorabon  sgheduling,  ioad
manegement, Ivad shoddmnpg
Hydro - themmal sehedaling
Volwagsf regquency contral
Reachive Power Managrment

13
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Iv.

{viit) Grid Managemesut - probletisisolutions

fix}  Operdions] co-ooeration. moorvexport ol vy, oile ol
wardT i systan operdion
{x} Meainenance, on-lins maigtenancs
(xit Crid disncbaness- case sludics
(xi1) Sollveare oels
Communizulion Syslem: types- PLOC, miciowave. Ensod
angs, Pee opbion salellite, . V-3AT  Commuomication.
somparizon, charseledstivs, nwdules, planning  eriweria,
selechion celteria . BT Us, nodems, bawd cate, conmmuaniclion
proiocols, data exchange, svslem ncsse and inferference,
integraled commenication systam, Odehl of communization
syster, prolocel delails, tolemetmy, tele-coumol aod tele-
pratection.
Commercidl Aspects And Conteacts 24
1) Conmmerzial Aspects
{1y Inteahuetion o commerciai  owspesls of  power
systemidistribution systam
{1} Taridlf Shuctore, types, compenents, methods ol working
oul, ravente tealizatine

(i) In

srgy accounting, Avatlability Based Taritf TART), mka-

ubility taoiff, eommerzial disputes and saluticos

{ivl  Invemory planning and control, bill of materals, purchass
procedurss, standardizesion and codification of stores ’

(v} Rezou:ee wcbilisation through bondsf debentures/sharas,

{vi) Cest Engineering, costing end coatrol, ustmstion,
ssttmates [or providing service (LIVHT) councetions,
sireet lighting.

fvii} Electricity Koles and Repulations, Enactmein

fviit) Budgar types, bedgeiing procedurs. appropriaticn. budgel
canttnl.

fix] Acoounting, xwditae,

(2} Contracts 12

(1} Contract basics, lerminology | :

{ifi  Qualificetion- requiresnent, pre-guelificstion,  hids,
gvialuatien

i) Nades:  Inviling  Pender  (NIF), Motice  Inwviting
Quotation

fivy Preparacion of bid documents, tendering’ biddiag

f¥) Pid opeping, bid evaluation, award of conteact,
monitoting of contract,

(vi} Conlractual anlipationaliuidativn, ULILTRTILEG
A ranty

(wil) Vendor - gnalifieation, develapment
i%ii1) Contrachual problems anc splutions

(ix)

ix) -

(xi)

Revised cost estimation, justification for costtime
over-rum, ubstinite i2ms .
Handing'taking over procadures, closing of contract
Legsl issuzs ot conrraets, arbitration

Managemant ' 12

(i)

Puruiples of menagoment, 'eadesship. =Fectve



Hraar I—5m. 4]

(i)
{1}
(iv}
v
{vi]

conpmumication, motivalion, decizion making, stealegic
TANREETIELT .
management mioomation Syetem

Frojest Managoment

Finance Munagement

Cunsiregbea Managemsnt

Malenals Masmgement

(vt Totl Guality Manawemem

vE System Prauring and New Technologies:
(1] System Planning

(] introduction o powsT sysicm plaining tequirernents and
methods

(i} Load forscasting snd tschniques

(iiiy Load low studies far pianning _

(v} Preparaticn uf Feasibilly report {FR}, Deluiled Pooject
fteoort (TPR)

(v} Apnovallclearance of projoois

(7] hvew Technologies: T

{1)

(it}

{iii)

botest development in lramsmission systera design,
spaterial,  componoet,  syitem,  tandl vparatica,
WAIRENLnee

Lalusi developments in distdbulion systers  design,
pumpoiests,  metors,  system,  Gniff,  operation,
menlenanee

Latust devsinpments in powar syslem, conununication,
ppniigation of compuiers W power sySten.

Toeal

vil.  Onlob Training:
{13 Sysiwm Oporation (O joly)
{A) Sub-Sixlien {Generating/Grid Distribution]

i
)

[iii}
tivy
)

4

A

}.avoul, equipment Bmiliatizaton

Dctal's, functionmipg, specifieation  =nd Jifferent
parameters of switchyard, cemirol roum, auxiHery
gyatemn eqoiptrents !

shift Lendinglaking over, logging of paramelses,
touting checks on equipments! syslems

Operational  aspeers  of  eguipments  /aystems,
synehronization, gtid operalion, charging procedure
Cineffesder compections, proiection schemes, lpading
aspeas, 8lc.

Sulieet feainses and operations? aspacis of HVIDIC sub-
gtation.

{11} Load Tispateh and Communication

IR
1

!
(ii)
(iii]

Load Dispateh Centte (MLDU/RLDES!DO): set up,
functiching

Supssvisory Contml and Data Acguisition {SUAEIA)
and Enenny Manaperren! System (EM3) functioating
Load fprecasting

27 Hoors
=7 Weeks

"3 Weeks
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{iv) Generstign scheduling

{¥) Voltage and frequancy sonnp] sclivities
{vi] Communicalion system operation

(wii) Swveram Softwers

{¥it) Shift oporation

(4] Spetem Maintenonze (G Juh‘ 3 Weeks
(A} Sub-Station Maintonance
(1 ¥isuel cheeks, routing, praventve, olanned, break-down
mainenanc s of squisments/syelerm
(i Teusformer, macior, switchgear, rclays, protection
gystem and anxiliary fuilities.
{i} Maintenanse schadnolas
(v} Reluming log bookshistory records for maimtorance.
(v} Testing Lab Gicllitics, testing and commissinning,
(vi} Trocedure for paemil to workine clear,
{vii} Safply devices and pragtiess.

(I} T&D Lins/Calls Maintcnance
(it Line mawolling, thwemovision scanning, hot spots,
hardware replacement procedurs, T&R,
(i) Emecrgency Resiarazion Syster (ERS)
[iiif) Het Line Maintsngnee.
(iv) Dwlustmal visits and evaluntion

Part IT1

SYLLABUS F(HZ TECHNICIANS TO ASSIST ENGINEERS AND
SUPERYISORS IN OPERATION AND MAINTENANCE OF TRANSMISSION

SYSTER
tem Particniars T Nunber
No. of Hours
. I_. ) o 2 2
S Crengral indroduction: . 3

{i} Funciens of State Electricity Board/Uility
(i} Intradection to Eleciooity Act, 2003, and CHA
' (Measures melabing <o Safety st Electric Supply)
Repulations, 2000,

. Hi Subzlation and Dquipmanis:
£1} Substations
fi} Suh-giations, scledtion of site, ciearances and mntml
T0011)
() Sob-stations 33 KV to 785 kv
{c) Seleetion nfvoitage levet for sub-station and
i layoudte

ael
TS

(1i) J::qutpme:‘s*ﬂ
L {8) Uonooliretay panr*Is Ak trisiors
' {h) Switch geer, breakers
(o) Inclators
fd) Cables-types, constraction ane jointing
(2} Power capacitors
(% Lightning amrestars
{g) CT, PT and carier conununisation.

1747 GH1O—d2 -
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v

VI

Wil

VIl

Tranglonmers (Fower and Distripution}

()  Types of transformers and papallel operations
i) Coeling und drying out of trapsformers

(it Testing of ransfuimers

“(iv)  bMaintenangc of transformers

(v} Protsetion of lzan 5 formies
{vi) Tailuzcs of tranaformers

irevit Breakers, [solators and Relays

(iv Prnciple and yonsrietos

(i} Typesof circuit braakers

(i) Maintenaces of cirouit breagers

(iv) Reluys - varions hypes and finchioms
vy Mamtenance of igolaiors

Liorage Pareney:
wWeed, Fanetlons, commissiomng and matnlenances

Eartrimy:

Sub-station eatthing, equipment garhing and Consumss
sarthing and procedure fer improving quelity of carih

regizlance

Safety and fire Gghting
1) Salely _
{iy  Basic principle of safe7, importance of safely nrics
andl *heir obsm vatlon
(it} List ot safety cquiprnent, their use angd Toalntenands
thereot
(i) Permit procedure
(iv) Self peenus, pennit on phane and procedires to be
obsarved
(v] Eiectric sheck and safety.
(vi) Causesol zocident, precautions ko be taksn Lo avoid
accidents widle working. '

{2 Fire lighiing:
(iy  Principle and ¢auses of fire, class of fires, iv., AL B,
(" Pracauiions ta be laken to avoid fire
(ij) Fire Gghting ceuipenls, their type and vse, their
neriodicel mainkenance

Trmsmissien  snd  istobption [Lineiﬂcnshupﬁnn and

haintenance)
{13 Construction

) Sucvey of HE, LT Linvs end service lines nd

pabled, STESSING S4oh A% road, railway, river, et

iy Selection of maerials and pules for lines gl

nandling of materials

(ifiy Pole ereclion, gize of Tpit, vonereting, pole

afipneent, Sbe.

7

12
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THA Types of stays. e mark_mg, grcu mg qra}‘
insulater binding, ete.

(v} Types of conductors and thisir narmmeters such 8
currsnt carrving capacily, ele,. cablesitypes and
jaimns.

(vi) Tyoe of guarding end clearances] anticlimbing
dowvices, danger board, sio,

{vil]) Erection of transformer BIF struciure

(vith) Pulmobiing, lins meggering and conmuissioning of
power lines

{'«'} Line Mainienance

(1 Tuse grading ntcessrt}r and its benshly

{ii} Papelling, wee ¢ 1~y und safe clzarances

$1#Guavding  of .I].J'.'I.ﬂa, clearanees  and  naintenanue,
altcndipg o breakdowns,

{iviinporiande and maintenance .of air-oredk. switzh,
dropout fuse sef, dist, box ste.

{v) Pre-miomgnon mainterance - necessity and procedure
thereof

(vijBalancing of load using tong sester

(3) Bervice Connection, theft of unergy

() Types  of  service  commeetions  {overheod,
undereronsd, High Tension/ Low Teousion,- Single
phase, Three phase}

(i) Paint of supply, testing of Consumers® wiring end
carthing terminals

(it Materials required for service conmection, [use
mradicg, Lndcrgmund cable gormections  {fecder
pillar, mid piilar Junchnn hox.)

- (W Theft of tuergy, preventive mcesires, inputhorized
aRtensinns

(v) Consimer relations and dealing with Comsumer
problems

Ihsties af staff
Dities of staff, assisting supervisory an cpersting stafy g
end matnfenance of records

Huiran Rasource Development 9
(i) Personal development snd mcrUvatmn
fiiy Communication skill and its inpertance
fiii)Atimdinat rraining

94} Flours
Toal 3 Weeks
Om Job Training, indusial visits and evaluaton: : A Weehs
(1) Study Vigits - afler infreducticn
m ¥ vigit (11 KV and 33 ¥V sub-stailon

(if) 2 gizit - 66 kY god 132 ¥V subestation
Gid 3™ wisit: 220 k¥ and 400 KV sub-station
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(2} Sty and practicals )

(iy  Measursment of carrent, voltage, power, cacegy,
Trequency end power fzelor '

(ii) Testing and comnection of reluys

(iii) Stadw of Buckholz relays

{iv) Meastrument of carth resisiiviiy

{(v) Msaggering of staliation and equipments

(wi) Study 2nd maintenence of hraathess

(vil} Stedy of “on load tap changer” for transformer

fviii} Stody of line construction: materials arnd hardwrare

f¥) Demonstration of condector jointing

(x) Demonstration of cable jeinting.

{x1) Study of variaus type of power fuses, conirod fuses,
kitkal and hom gaps.

(xii} Hiss of safety equipmtents and practicals followed
fioz pevenit on waorles

{xiii) Pirst aid and fire fighting deills

Part IV

SYLLABUS FOR ENGINEERS ENGALZED IN THE QPERATION AND
MAINFENANCE OF SUB-TRANSMISSION AND DISTRIRCTION SYSTEM

Ttem Partientars Number
_lie. ) . of Hudss
1 ' 7 ] 3

I COrverview of Powcor Sector Scenarit: 3
(i) Growth of Pewer Tndusery in Intiu
fil) Orgamisation Power Secter sel-up i frutia
(iif) Eleclroiy Distributive i1 India
{lv} Private Participation in Distritrrtion
{v1 Distribulion Reforns in India,
' Regulatory Baviomnent — Rules @l Regulations; 3
() Elestricity Act, 2003 - Provisions relating o elecizivity
distritution
{ii) Role of Regulatory Commisaions
[fi} CRA{Measuzer rolating to Safety and Electric
Supply) Repuiations, 2010~ Relating to gleciricity |
digtribution.
(iv} Bnergy Conservation Al
{7 Distribuiion planning acd optinzalio: 30
iy Philesophy of distibution plenming.
(i) Asquaittance with software for distribution plaming
end opiittisation., :
(iii) Operation of sofrwarsy.
(iv) Dataentry formats and repoc generation.
{v) Case study.
15

IV Seb-transmission and Distribution: Lincs:
(i}  Supporis-towers! poles:
(=} ['vpes and selection criteria
{b) Surveyicg ard erection

—
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(i) Linc conducforf cables:
(a) Classification
) Selection griteria
{5} Conductor stringing, jointing/ binding, szgging and

tensioning, clipping and jumpeAng
() BEarthing arretgcments

Gii)  Cabls — types, sclection, cable renches, cuble ronting
asid Faying, eable jeinting and junction box '

(ivd  Earth wiref nentral wire, guarding, ote.

{¥) Selection wwl fixiag of conrrol devices, iz, (GEng
Operating Switchus, [fuses, isolators and carihing
switches, lishining arrcstors, and distribution box, cic

{vi) Ingiallation of sgrvice limes.

{viTy . Street Lighting — design and Jayout meltioda.

{viit} Statutory cl=arances, vie.  Envivonment dnd Lorest, -
loca) bodiss, mibway end telegraph crossings, river
erossings, cleaznces under UEA (Measures relating to
Saftty and Electric Supply) Regolatiors, 2010, Acta,

{ix) Line/ ¢ahle maimerance including bat line
maintenamce - ling patrolling, tepeckion, periodicity,
work perit, line clear 6rd anthosisation, enxction of
temparary earth aad cestoraiion of supply, maintenines
T&P and salety devicss, thuao visien scanning, hot
spols, ST,

Eleewic Sch-Stations {33 ¥V and below):

i Type, site sclustion , Jayout and civil Erzineering

e B CIIENTS,

(i)  Bus bar asrmipement, siubestation  equipmedt, Vi

rransformers, citeutt dreakers, sie.

(i Auxiliacy systems, viz. DO sot, battery systern and

Fire fightng system, etc. :
{i¥)  Control panel, metcrs,  Indicatyrs and recorders and
Iclsys, cte. '
(v}  Erecton, testing and commissioring of
_ equipments/syalaing

{viy  Earthing of sub-stations equipments and zioi) testing

fvil)  Trensfemmer oil and ity testing

fviil)  Operstion and nuaintepsnce of all squipments,

protective relays and auxiliaries,

Metering Roguirements.

{i} Type of metering, viz. DT meturing, feeder metering
snd Consmmer matering. :

5y - Regniations on instalation of meters anc technical

"slandards

{iil] Meter bypes, their seftings acd opsratian, testing and
sealing. _ -

iiv) Selecitan of meter and metering equipment

(v}  Familiatity with hardwace ({ChR1) and sollware for
meter data desvrtload, snalyas and detection of meter
tarcpening

{vit Role of aévanccd matering systent in contrelling
eortmercial osses

15
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VI
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X

X

e — = — o mmpmem

Concepit of Losses angt Loss Reductron Measures:
iy Concoptof AT& Closses
(i) Begrepation of tosses,

(i) Technical loss reduction medsares,

(ivi lcactive power manzgement. _

(v} Dection of thets, tanpericg, wirmethorized touds

{¥i) Ank-theft ecasures and case studicy

(v} Commerzizl loss reduetion measrres.

(wiii} Ponalics undet the Act for theft  and misuse Gl
pﬂWET,

fix} Energy audil and accounting.

(x} IPemard side management.

Redability Issues, Quslity ol Power Supply, Cusiomer
Aawareness and Satisipelion:

fiy  Reliahility and quality of power supply and
eatiabhility indices,

(i) Ceusas and curss for breukdowns, tripping and
voltage and freqneney fluciuation.

$iiiy  Creallng customer &Wwalensss

(ivi Promp: attendance tw fanite.

(v} Overview of the Blecircity Ynpply Codes of
Regutntory Commissiuns. S

TT Intorvantion:

(3 Tamiliazisation with distibmiion  solbwgre
ngckages and laiset soitware tguls and uee theroot Far
biting and revenue realisation, 518 mapping and
Consumet indexing, wventory control, keeping track
o cquipmsms falure rate, quick fauit location,
atendanes, staff salary, cnerfy ascouniability end
MIS ste.

(i) SJCADA-RTY, comrunmeuliog ad disigbation
autamalian.

(i} Custener care and call centres.

Rural (ecinficatiom:

() Omtsourting of distnbution activities, appointment af
Femchigess and gelf loal managemesnt by villuppss
and Giram Pauchayats _

(i) Maintenance of complaint cenlres and Eaul® removal,
elr., by vitiage Panchayats etc.

(i) Separaliva af rural and aroan supply syslem

{iv} Fixation of ;espansibility for energy recelpt and
supoly halanse.

(v] Rajiv Gandhi Grameer. Vicyulikeron Vojans.

{viy Prishibured goneration, .

Project Menagement: Lonlrasls:

4y Conirsed basics and LETHMOI0EY

(i) Qualification — requirénte nt, pre-pualification -
(it} Bids - Technical aml Croominercial

9.
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Xl

p AN}

(i} Vendors —ualification, developrhent

(v) Natice Inviting Tendere{Ni ) Notice Ioviling
Chiotationa(IC)

{vi} Prepamtion of Rid 1Documents, tendering/ biddirg

{(vii) Bid opening und evalurtion, Award of contracls,
monitering of contracts

(viii) Comraciuat ubligations’ liquidation, puarantzel
wharranty

(ixy Contractual problerns and seluizons

(xy Revision of ¢ost cstimales, justiScation of cost/ thme
overrus and substituze itams

{xi) Handlingfaking over procedures, closing of contracts

(xif] Leyal issues of contracts and arbitration '

{x1i7} CVC Guideliees.

Disaster Management:
{1} Dmstintiopal sot-up for disaster Management
(ii) Impucl of difterent bypes of digasters
(il [tigger mechanism and waming sysiam
(ivi{Cheek lst and preparedness tn address dhsasers.,
(v} First aid technigues.
Elerirical Sajely Aspeets:

{1}

()
(i}
(iv}

Basic orinsinles of safety, imparlance of spmr:,r rules
aned etk observance.,

List of safety equipment, thaiy use and mamicipmee
thereef,

Farmit procedore - self pertsit, p{:rrmt on atrone and
proced:ires tn be phscrvad.

Eleetric shoc, salety and procedurs for racovaery
resusgitation.

Causes of accidents, safe woiking procedurss
ovoid aceidents,

Fringiple and causes of fire, and precaidions to be
takeen to avoid frex.

Field Visits aod on-jcb Taining:

()
(i1}
(i1

{iv)

(vi -

{vi}

Familiarisation with layout of sub-atetinns and
CcoUIpmenls

Oiperatienal aspoels of equipments! sysiems and
svaclronization '

Lize/ feudur cannestions, prolection schemes, loading
aspects, baluncing of loads

Blanning shift operations.

Baintanance schedules

Procudurea for mermi: o work! line clear

(vii) Tesiing lab facilities, testing and commissioning
(viii) Maintenanes of Log ch{si history records and

(1)

adherenze to the timely recocding.
Familiarisation with 1T rools,

- Tatul

66

195 Hoars
=61 Weeks
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SYLLABUS FOOR SUPERVISORS ENGAGED IN THE OPERATION AND
MAINTENANCE OF SUB-TRANSMISSEON AND DISTRIBUTIIN 5¥YSTEM

———— e e e e

1tmn Particulars Number of
No. e Hours
i y 3
I Overview of Fower Sector Scenario . 3
fi}  Growth of Power Industry it India.
{1} Oreanisation’ Pewer Sector set-up in Bndia,
(iii} Fleetricity Distribution in India
{ivy Private Pastivipation i IHsirbution.
v} Disttbution Refonns 1o India.
L Pistrbution Pianning and Optimisation: G
iy Philesophy of dlsibation phanmng,.
{0 Acquainfance with sofwars for distibution planning and
optilisation,
(il Operstion of soltwars, .
{iv) Dwtaentry formats and report generation.
f]  Case stady.
I Sub-trernsmission and Discritvrzion Lines: 9

{1y Supports-fewsssd poles
[a} Typey and gelection griteria
(b3 Surveying and ereciion

(i} Lire Conductor! Cables —

(a) Classitication

{1} Selection criteria

(=} Conduciar stringing, iuinlin B ! bindizy, sagging and
tensioning, clipping :né jumpermg

{d; Earthing arrapgemants

(i) Cahles — types, selaction, cable trenchas, cable mutmg
and lzying, cable jvicting and junsiion box

{iv) Earth wired neqral wire, guarding, eio.

¥} Selectior and fxing of control devices, vz, Cang
Operating  switches, fuses, isolators and  eartthing
switches, Egitning arrestors, and distdbntion box, aic,

{+i) Instaliation of servics lines.

{vii} Sirput Lizhting - desigu and layout methocs.

(vili} Statutory clsurances, vie.  snviomment aned sl ,
loeat hadies, railway and teieprapk crossings, river
croasings, clesrances under Safety and Flestric Supply
TRepulationsiAcls.

(ix] Finef cable mz'nienacce including hot line mainlenznee
— lite patraliing, inspection, periodicity, work permit,
line clear and avthorization, sreeticn of temporary earh
and restoration of supply, mainienunce TEY and safeiy
dzviges, Themie vision seanning, hot apots, etc.
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1%  Eleciric Sub-Stations - (3F kY and below):

() Type. site selostion, layauband‘m'rﬂ Engmm,:mg
requirgments.

{ii} Pus baramanggment, Suh--ﬁtahﬁrﬂ.ﬁqupmﬂﬂf ix -
trangformers, circwil breakers, etc.

(i} Amxiliary svetems, viz. DG get; battery system aml ﬁi‘a
fighting systsm, e,

{iv) Cuntrol panel, meters, indieators and recorders and
rE.ayE, s, '

{¥)  Brectiom, testing and camtaissloming: ﬂf
sguipmente/systems

{vi) Earthing of sab-stations equipmeta ar[d.sml teslmg

{vii) Transfommer oil and its esting ' :

{=1ii) Operaticn and maintanance of ail: uqmpmmltb, pmtﬂcttve
relays and awdliares. .

vV Metering Ruquumnents
fiy ‘Ivpeof melgrng, viz. DT melenng, fLL:]n.J:“MﬁJ:[Lg angd-.

{Consumer merering.

(i) Repulations oo instelation.of matars-zmd tl::.:hmaal
standards

(it Meter fypes, their seitngy an-.t operation;, esting a_.d
senting.

VI  Concepl of Eoases and Loss Rediction Messures: -
(i) Congeptof AT&L losses
(i) Sagrepstion of losscy; -
{5y Technivel Jossreduction messares. -
(iv] Ragcve power INARAREMERE
fv)  Detection of tefls, smpering, unaitherized inads
{vi} Anti-theft measures and case stufiss © -
[vil} Commercial foss reduction: measurss. -
{viii) Peneltivs uder the Act far thett s arisuse of -
power.
(ix) Energy audit znd acoowting
fx) Demand s:dﬂ anagement

VII  Reliability Issuea Cuality of Power Supply, Lustnmer

Awareness and Satisfaction

() Relizbility gquality of pnw:r suz:rpi:,r .mr:? reiiah,!h*y
indicus.

(i}  Canses and cures for hraakdnm, hwnng und wiiagﬂ
Cand frequeney fluctuadicin

() Creating SUSHOITEr SRATCICHS

(ivi  Prompt asterslance tofauits.

{v]  Overview of the Stegiricity Supply codus of Regulatory
Commissiors.

VI §T Empervention: _ :
{1} Familisrisation with distribution saftware prokages and
latess sofimrmre tools and use thersof farBttling and
FTAT GIM0—A3
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X

Xl

{1}
{iii}

(ie)

Ruznl
{i]
(1
(1ii}
vl

{¥}
{vi}

rovenue realisation, ULS mapping and Consumer
laduxing, Tnventory conirol, kevping track of
vyuipments failure raze, quick faslt location,
attendance, staff relary, Energy ascountsbility amd
MIS, ete. .

SCADA - RTU, couununicetion and distribiticn
eutometion.

{ustoreer core and call contres.

Enterprise resourze planning-

(2) Maintenance Manzgement

(b} Asset Managecent

fcy Tmining WManagemmetl

(d) Finzneiat Accounting

{e) Matorial Maragement

(1) Dutaga Managemsnt

{w} Time Managemern

Elearitication:- : .
Outsowrcing of distribution activities, appelntment of
franchisees and self load management by villagets and
Grum Panchayats.
waintenancs of conglaint centres and fauit re.rm-:;val
ztz., by Village Fanchayals, ete.

Separation of reral and wban supply system

Fiaulion of responsibility for auerg}f receipt and supply
balance.

Rajiv Gandli Grameen Vidyutikaran Yejana.
Diistributed generalion, -

Project Managernent; Contraets:

Y
{it)
(i)
hiv)
L

fvi)
{vii)

f0li)
{ia}
()

(i)
{xiil
[xiit)
1)isas

)

(i}

Contract basies and (erminology

Qualiligation - regnirsment, pre-qualificaion

Bids - eehnical md e oetmpersial

Vendors — gualilicstion, developmant

Notive Inviting Tenders{NIT¥ Molice Inviting
{notations N0} :

Prepamation.of bid dovements, terdering b.sjdmg

Bid opening and evaluation, awaird of contracts,
momleang of contracts

Cnntractaal obligations liquidation, gudranteer warmnly
Contraetual prebloms and solutions

Revision of cost estimatus, justification of cost/ time
overrun and substitute items

Hanciinghuldug over procedures, elesing of coptraels
Legal issues of contrasis end arbitration :
CY Cuidelines.

ter hanagenient
nstitulional sst-up for disaster mansgument
[mpact of different bypes of disasters
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{iity Trgger meshaniam and wammg Eysiee:
{iv} Check st and preparadnass fo addrese disasters,
(v) First aid wechniguss.

Flectrizal Sately Aspoets:

(i Basic prinsiples of sefety, impoitance of safety niles
and sheir obassvance.

(i) List of safety equipment, their use and rainlsnance
thereoi,

{iii) Permit procedurs- scIf ponni!, pesnit on phﬂﬂc and
procedurss to be observed.

(iv} Electric skock, safety and pr:medure fcrr rEcaveryy’
PeSUESTIAtioN. o

{v) Caueces of necidents, safe working procedurss to veid
rceidents.

{vi) Prneiple and causes of e, and pwmwmns to bnﬁ ralcan :

o aveld fires.

Fi=ld Wisfs 2nd On-Tobk Training:

(" Familiarisation with layoul of sub:-stations and
efqquiEnents ' '

(i) Cperational aspects of'tqmpmenls-' gystems and
synchromizalion '

(i) lLine/ feedsr connections, pm.tr:-tmn szhemes, ioading -
sapacts, balancing of leads

{iv)  Flaoning shifl onerations.

(v)  Maintenance schediles

{vi} Procotures for permit to wark! line clegr

{wii) Testing lah fanilizizs, t2siiny and commissioning

{viii} Muintoaance of { g Baoks! bistory records and
adherencs 1o the finely recording.

{ix}  Familiarization with IT toots.

: Total

4l

120 Hours

‘=4 Weeks

AT p———
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EYHLARLS FOR mmms ENGAGED 1IN THEGPERATION AND
MATNIFNANCE OF SUB-TRANSMIRETOMN. ﬁbﬁﬂ"ﬁ[ﬁ&’ﬂlﬂmﬂﬂﬂ HYSTEM

e, . PanGrulars Number
Mo, of Howrs
1 . 2 3 ’
1 Ouerviswsl Power SectorBaenanis i
() &ewtvofPowsrintustyein India
(il Grgenisation!Power Seotor sstopp-in India,
£} Bleckicily iBiskibution it Iniia
£iv) PrivarePaftivipation in Disttibution.
)} PistdbetionBeiorms i Irdia.
M Subtrsasmivsion ondiistribuion Linee: 9
(0 Bumey fer dines ofvoltage upte 250 Y, tines: ar w:tit&g,{:
dbovesFO W alte bt Tess'then 33KV -and forservice Hnes
and odbles: mitomwiings:such as rdad, sailway, Hyerand .
ath:rrpawer enititeleeomdines,
{3} Seleciion of Hnemmdtorials-and:lowers! ‘pE!IE‘E prdl safe
‘handlingofthe seme, '
{11} . Froction ofitewerrs' poles —size-of pit, t:ern-:-r:;hug am}
polefiowprglipnnment, sle,
{iv} Line Genductors—itypes, seleotion srtera, - m‘.mdunmr
sizinging, joinkingM¥inting, saggmegant teasioning,
clippingsmilijumporing and cartbing arrangements.
() Fypes:efistays, ritsmmh'ﬁ,g,gmuting,asm}r:insu‘]ﬂf-:u' :
binding, ate.
£x8) Cable—uypes, ﬂ&l&nﬂnn cabiletrenches, citie: routing
.and laging, codelejehriing anfjundtionibos, oto.
fxil) Typesef muarding andileararces, sarth wice/ neutsal
wite .aimi-elimtbing devices and danger boards.and their
erection,
ity Selection wnd fixing of contzol devices, wiz. ang
‘Opetating ‘Bwiiches, leses, Isclntors apd -earthing
switches, lightrang arrestors, and: digtsibotion beo, =i,
fix)  IpstallgioneFsardies Hnes.
{x) Sireetlighiing— Yayoutmethods,
fxi} Tivemageernganibcommissoning of distrinition lines. - i}
£2i1) Line pasclling, inspeation, periofiisity, work parut, fne
clear-andauthorisation, free cutting: andsafecicaranees,
erectiaralemperarycaih, atiendngitoibreakdewns and
restoraitan:af suppiy.
(i) Meintenanse TP and safetydevines, Thermo vision
-seanng, hotspets, o, :
byl iFlot Ene mainicnanse.
HI  Eleatric Sub-Stations {33V andibelow): 9

i) ‘Fype, site selestion, layoutanidwivil Enginesring
EEeIPETIEIYE,
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(ii} ﬁ 8§ bar mangcmm; sub-atafice- EE]lIlpI]JEﬂ'E. vz,
fransformers, circat broskers, Leolalor, lightning

: arreafors, CTs, fPT‘s'.m&'pdwEr capanilois, ets.,

{iif)  Typee of traniformers, telr srection end paralks!

. operafion, westing, nmmtenaﬂnﬂ arotection and failiwe,

{tv)  Auxiliary systems, viz. DG set, battery systemn and
fire fi ghtl e system, ete, = nsed, fimctiong,
comriigsioning and mairienance.

vl  Conlrol panels, meters, indigators, recorders and rélays,
atc. — operation, praintenance and recording readings,

: etr.
(viy Control and power GdDILS typzs, laying oi i and
Zainting.
{vii} mstufhtmn operation snd maintenanes of all
equipments,

{vili} Crooling and deving out of trrusformers, {ransfarrnﬁr
 afl and its testing.

{ix)  Frecton of DF struchne for transfrher,

{x)  High Valtage Distribudon System {HYDS) - érection
and ooonecting ths Consumars.
(xi) ~ Sub-slution carthing, equipsnent garthing and
{onsumer's esriting, ind vse of Meegey and prazedae
rad meterialg for improving quatity of carth resistance. -
{xi) Fire fighting cquipment; thelr type, wsiy and periocidal - -
IEinEERaEce, indi::ators and recorders and reluys, it,

Metering Requiraments:. - 3
i Type of metering, viz. DT meied n.:,,, fzeder mcm‘lnﬂr
and Cuasunser metering. '
iy Regulstions on mstal]atma ﬂf metels amd techriieal -
standards
(W) Ddeter types, their sattings aﬂd Gperation, tr:t,tmg and
sealing.
fiv} Computsiised billing,

Concept of Logscs and Lcss Redisetion ‘\dﬂasumﬁ ' - 3
G}  Concept of AT&C losaes. -

(i)  Petection of thefls, tampering, unautherized loads.

(iily  Aunti-theftmessures and case studivs.

Rc.lmhjiit],r:ssaﬂs, Quality of Powsr Supply, Customer 3
Awarencss snd Satisfaction:
{1y Tgtroductien o raliﬁbiiity snd quality-of powes sapply: -
{th  Cauges and ¢ures for breakdowns, tnppmg and mltage
ghd frequeney Asctuation. :
{#iy Premmt attenBSonte faults and customor cate.

Elrectrical Safety Aspecis: -1z
fiy  Basicprineiples of safety, importance of safety vles
and their obscrvance, :
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(1Y List of safety equipment, their use and memienance -
therenf, -
(if)  Permit provedure~ seif permit, permit un phone and
pracedures tu bs oheerved.
(tv)  Biectric shuck, salisty and precedure for recuvery!
rosiacitation.
(v]  Caused of accidents, safs working prassdures to avoid
accidents.
gviy  Principte and causes of fire, and precautions to be taken
1o avoid firas.

YIIL  Rwenl Glectrifivation: 3
(i)  Separation of rural and urbun supply systems, .
(i}  Rejiv {Gandhi Grameen Vidyutikaman Yojapa.

I¥  Disaster Managemen® : i
{1}  Impast of different types of disasters,
(i*y  Check Hst and preparadness ko address disasters.
G4 First aid technicues,

X Dield Visits and On Jab Training:- : . 68
()  Familiarisstion with layous of sub-stations &
cquipments.
(if) - Operational aspects of equipsments’ systems and
synehronfzatian,

fiif} Line/ fasder connections, protection sehemsas, loading
arpee:s, balamuing of loads, :

fiv) Adherence fo shil system,

(v]  Maintenases achedules.

{vi}  Procedures for permit 1o work/ line elpar.

{(vii) Testing lab facililies, tosting and comm sEioming.

(it} Safety aspects and safety duil.

{ix) Hotline meintenanos.

()  Muintenance of Log Boogs/ Distory records amed
actherence to the simely recording.

(1)  Familiarisation with Tools and Plants {T&D).

(%1} Familiarisation with [T ioals,

Total 108 Honrs
=4 Weeks
Schedule-I1it

Handiing of electric supply lines upd apparatus
[See sub-reguiation (3) of reguiation (1¥)}

Precautions to be obstrved . .
{13 Fotline Mainienance tramwy persannsl only are desigraied to do work on line,

(2) Work parit wili be taken from the terminal substatioits A: sach end of the hine.
(31 Work shzll be pazformed with proper dlanning and prior understanding ard
clarity.
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t4) Favourable climatic condition for hotline operations fs sunny weather, Ifthe
weather forecasts 7ain of thunderatorms work will not Baegin.

(5} Organization of work shall be dizsussed araong the members and responsibility
of eank taam member fixed,

(6) Before poing fo the work site all squipment and tecols shall be inspected and
eheeked for corroct operation.

(") Avto re-closure shall be In "OFF' position for the hine 2t both ends.

(8) The work procedure shall be discussad with the team member at the tower
location and the respansibilisy of epch member shall be prepsily defined.

(Y7 ‘The land in closs vieinity o e tower shall be cleared 1o provide e site area for
he requirsd woale,

{13 All cleaned hot stivks, strein carder and viher assembbes shall be kopt on de
hoiline ool rack o aveid ground contact. '

{21} Wear helmet, safety shoes and safely belt ghall comnulses by be used,

{12} A1l bot sticks ard [adders shall be cleaned and checked for lmegeity by the hot
siichs Tesier

{33) Al tremen i the podlice lckm shal) be equmpped with pergonal protective
equipment durine the waork, _

{74} We Hveling leam members on the teaer and  conductar shall wear any metaliic
chain, wriztwatch or 1ing to aveld any elrculating cuirent.

115} The {oamn lineman will wear cengueiive socks, boots, hoelmet: snd hand gloves,
Tte hot-end’ Bneman shill wear complete bare hand suit,

{16) Tarpaulin sheet shauld be laid on the work area

€17} A light welicle shall be kept nearby dusing catire work pariod.

Tools normally required for hot line maintenance operation :

The lllowils iools conformning to rolevant Indisn Standard or squivalent specifications
shall be wmed in online workisg, :

(1) Wire tosps

{2} Wire tongs saddic

(3 Tie sticks

(4 Strain hnk sticks

{5) HRoller link sticks

{6) Suspension liok slick:

{7 Auxiliary artns

(&) Stroin-earrier

i) Ginpoles

(103 Cum-a-zlang clarp

(13} Safely equipment tke conductor guards, X-arm guards, insuiator covers, hand
gloves we.

i12) Hot sticks
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Minimuwm safety working clearances whare clectricfty at voltage execeding 650 V

is sapplied, converted, trausformed or used

[Bee smb-regulation (2){ii) of repulation {44}

Highest System Voltzpe (kV) Safety Working Clearsnce (Metres)
- 12 | 2.8
36 2.8
7.5 - 3.l

145 37

245 43
420 6.4
LI 10.3

{13 The above valres sre valid for albtude 1ot excesding {030 m. A corréction
facter of 1.25 per cant per 100 m iz to be appliad for mezeasing the clearance for
altiiude more than 1900 m and upte 3000 m; .

(2) The ebove salily working cleswnces arv based on an nstlation height of
2.44 m which is the height of lowest pelni on the insulater, wherd it meels the
sarthed metal, from the ground;

{3) “Safety Working Clearance™ is the minimum cluarance to be msimnined in
atr betwsen the live part of the equipment on one hand and earth or another piece
of siuipment or conduetor nn which itis nec=ssary to carty ont the work, on the

- glher;

{4) The "Highest System Valtage” is defiued as the highes! nas phase o phase

voltage which eceurs under nommal aperstivg conditions at any time and at eny
point of the gystem. It excludes voltage transiemts fsnch as those doe to swalan
switching) and temporary voltage variztions doe to sbnormal system conditions
(susch as those due to fault conditions or the sudden disconnection of Jarpe toads),
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Minimum safety clearances to be maintained fur bare conductors or Hve parts of
any apparatus iv out-deor sul-stations, excleding overheod lizes of HVDC
isfalladons

|%ee sub=regulafion (3} of reguletion (441}

SNo. [ DC VoRtags (kV) | Pole o Larh Clearance ] Ground Cleararme ]
I (A atzes) {Metres}
1—— 100%Y 1.47 - T35
2 200 LY IR Y 565
[T S L
;3 300 kY i B 245 675 i
q 400 KV, 3.04 TR
5 DO KV TEas : 0.0
& B0 K 398 T TR
7 Hkv 53 Ti2

{17 ‘he above pround clerrances are ot ._pp]imb'e 0 Eﬂuipn‘l}l"f *hat #re housed
within fence or a huilding &nd where uccess is preverted under cnerfgisad ccndﬁmn
through # suitable safety interlocking scharme; :

(2] Ths abewe pole o earth clearances -are for cornduglor-sinclure  slectrode
coafiguration usitig gap factor k equal 1o 1,35,

{31 I is rcooprused that within 2 substation many different types .of clecirode
eonfigurations shall bs there with differenl values of k, therafore, the ahove clearznee
shall be modified based upon the values of gan factor %or & paricler electrode
configuration subjected ta the minimom erownd clearancs. :

(4} Cleasance chali be provided for electrical opparates ga that zuFicient space iz
availabiy for eusy operaiicn and maintenanae without any hazard 10 the operaling and
mainenence personnel warking uear the eguiptment and for emswring adequate
ventifation,
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(10

f:'BTG !

Schedul e-1%

Form [or reperting fatiure of Transfarmers or Reactors of ratmn
20 MVAPMVAR and above -

{See suly-regalation (8) of rcguintin (a3

Type of Equinment (| racsformer ar Reacior)

Capecity (MVANVAR) -

Locatian {Addresa) -
Cwrier ad address of owner :

Lratz of failure

Year of riapifucinre

Dhxle of Installaticn

Make

Feasons for fajlume

Meazuras bejng taken o aviad recurrency of failuge

(Signature and name of ManagerwTxecusive
Enpincor of the maztallation)

ot kL
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i

THE GAZETTE OF MOLa : EXTRACHRINARY . {Pﬂ‘r III—S-;,::r 41
- Echedu!a-}{

Ground, Verticsl and Horizoetal clearances :
[See sub-regulation {6) of regulativn 53, sub-regulation {3} oF regulation. Eﬁﬁj tod
sub-regulation {5) of f regnlation 6E]

= Ay [
» Detlgsion

Lt EATTH
Cuieslgn

_f’f/",f"//f/f’x//f//““‘?"‘/
G Clearmces as per RegulnBon 59

YCOL: Clearances as per Regulation 60 & 651
HL: Clearnnces as per Reonlntion 60 5 51
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SAFETY PLAN

13. FORM OF SAFETY PLAN TO BE SUBMITTED BY THE CONTRACTOR WITHIN
SIXTY DAYS OF AWARD OF CONTRACT

[TO BE EXECUTED ON A NON JUDICIAL STAMP PAPER WORTH RS. TWENTY ONLY]
SAFETY PLAN

THIS SAFETY PLAN is made this ..............ccoeee day of ............. 20...... by
.................................. a Company registered under the Companies Act, 1956/Partnership
firm/proprietary concern having its Registered Office at .............................[fto be modified
suitably for JV Contractor] (hereinafter called as ‘Contractor' which expression shall include its
successors and permitted assigns) for approval of ...... (insert name of the Employer)........ , a
company incorporated under the Companies Act, 1956 having its Registered Office at
...... (insert registered address of the Employer)........ for its Contract for ............................
...... (insert package name, project name alongwith Specification number of the Contraci).........

WHEREAS ...... (abbreviated name of the Employer)........ has awarded to the Contractor the
aforesaid Contract vide its Notification of Award/Contract No. ..................... dated
.................. and Amendment No. ..................... (applicable when amendments have been
issued) (hereinafter called the "Contract") in terms of which the Contractor is required to submit
‘Safety Plan’ along with certain documents to the Engineer In-Charge/Project Manager of the
Employer within Sixty (60) days of Notification of Award for its approval.

NOW THEREFORE, the Contractor undertakes to execute the Contract as per the safety plan
as follows:

1. THAT the Contractor shall execute the works as per provisions of Bidding Documents
including those in regard to Safety Precautions / provisions as per statutory requirements.

2. THAT the Contractor shall execute the works in a well planned manner from the
commencement of Contract as per agreed mile stones of work completion schedule so
that planning and execution of construction works goes smoothly and consistently through
out the contract duration without handling pressure in last quarter of the financial year/last
months of the Contract and the shall be finalized in association with EMPLOYER Engineer
In-charge/Project Manager from time to time as required.

3. THAT the Contractor has prepared the safe work procedure for each activity i.e.
foundation works including civil works, erection, stringing (as applicable), testing &
commissioning, disposal of materials at site / store etc. to be executed at site, which is
enclosed at Annexure — 1A (SP) for acceptance and approval of Engineer In-
charge/Project Manager. The Contractor shall ensure that on approval of the same from
Engineer In-charge/Project Manager , the approved copies will be circulated to Employer’s
personnel at site [Supervisor(s)/Executive(s)] and Contractor's personnel at site [Gang
leader, supervisor(s) etc.] in their local language / language understood by gang.
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THAT the Contractor has prepared minimum manpower deployment plan, activity wise as
stated above, which is enclosed at Annexure — 1B (SP) for approval of Engineer In-
charge/Project Manager.

4. THAT the Contractor shall ensure while executing works that they will deploy minimum
25% of their own experienced work force who are on the permanent roll of the company
and balance 75% can be a suitable mixed with the hired gangs / local workers / casual
workers if required. The above balance 75% work force should be provided with at least
10 days training by the construction agencies at sites and shall be issued with a
certificate. No worker shall be engaged without a valid certificate. Hired gang workers
shall also follow safe working procedures and safety norms as is being followed by
company’s workmen. It should also be ensured by the contractor that certified fitters who
are climbing towers / doing stringing operations can be easily identifiable with a system
like issue of Badge / ldentification cards (ID cards) etc. Colour identification batches
should be worn by the workers. Contractor has to ensure that inexperience workers /
unskilled workers should not be deployed for skilled job.

5.  THAT the Contractor’'s Gang leader / Supervisor / Senior most member available at every
construction site shall brief to each worker daily before start of work about safety
requirement and warn about imminent dangers and precautions to be taken against the
imminent dangers (Daily Safety Drill). This is to be ensured without fail by Contractor and
maintain record of each gang about daily safety instructions issued to workers and put up
to EMPLOYER site In-charge for his review and record.

6. THAT the Contractor shall ensure that working Gangs at site should not be left at the
discretion of their Gang Leaders who are generally hired and having little knowledge about
safety. Gang leader should be experienced and well versed with the safe working
procedures applicable for transmission line/ Sub Station works. In case gang is having
Gang leader not on permanent roll of the company then additional Supervisor from
company’s own roll having thorough knowledge about the works would be deployed so as
to percolate safety instructions up to the grass root level in healthy spirits. Contractor has
to ensure close supervision while executing critical locations of transmission lines / sub
stations and ensures that all safety instructions are in place and are being followed.

7. THAT the Contractor shall maintain in healthy and working condition all kind of
Equipments / Machineries / Lifting tools / Lifting tackles / Lifting gears / All kind of Ropes
including wire ropes / Polypropylene ropes etc. used for Lifting purpose during execution
of the project and get them periodically examined and load tested for safe working load in
accordance with relevant provisions and requirement of Building & other construction
workers Regulation of Employment and Conditions of Services Act and Central Rule 1998,
Factories Act 1948, Indian Electricity Act 2003 before start of the project. A register of
such examinations and tests shall be properly maintained by the contractor and will be
promptly produced as and when desired by the Engineer In-charge/Project Manager or by
the person authorised by him. The Contractor has to ensure to give special attention on
the formation / condition of eye splices of wire rope slings as per requirement of IS 2762
Specification for wire rope slings and sling legs.

THAT the Contractor has prepared a list of all Lifting machines, lifting Tools / Lifting
Tackles / Lifting Gears etc. / All types of ropes and Slings which are subject to safe
working load is enclosed at Annexure — 2 (SP) for review and approval of Engineer In-
charge/Project Manager.
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8.  THAT the Contractor has to procure sufficient quantity of Personal Protective Equipment
(PPE)conforming to Indian / International standards and provide these equipment to every
workman at site as per need and to the satisfaction of Engineer-in-charge/Project
Manager of EMPLOYER. The Contractor’'s Site Supervisor/ Project Manager has to
ensure that all workmen must use Personal Protective Equipment at site. The Contractor
shall also ensure that Industrial Safety helmets are being used by all workmen at site
irrespective of their working (at height or on ground). The Contractor shall further ensure
use of safety shoes by all ground level workers and canvas shoes for all workers working
at height, Rubber Gum Boots for workers working in rainy season and concreting job, Use
of Twin Lanyard Full body Safety Harness with attachment of light weight such as
aluminium alloy etc. and having features of automatic locking arrangement of snap hook,
by all workers working at height for more than three meters and also for horizontal
movement on tower shall be ensured by contractor. The Contractor shall not use ordinary
half body safety harness at site. The Contractor has to ensure use of Retractable type fall
arrestors by workers for ascending / descending on suspension insulator string and other
similar works etc., Use of Mobile fall arrestor for ascending / descending from tower by all
workers. The contractor has to provide cotton / leather hand gloves as per requirement,
Electrical Resistance Hand gloves for operating electrical installations / switches, Face
shield for protecting eyes while doing welding works and Dust masks to workers as per
requirement. The Contractor will have to take action against the workers not using
Personal Protective Equipment at site and those workers shall be asked to rest for that
day and also their Salary be deducted for that day. EMPLOYER may issue warning letter
to Project Manager of contractor in violation of above norms.

THAT the Contractor shall prepare a detailed list of PPEs, activity wise, to commensurate
with manpower deployed, which is enclosed at Annexure — 3 (SP) for review and
approval of Engineer In-charge/Project Manager. It shall also be ensured that the sample
of these equipment shall be got approved from EMPLOYER supervisory staff before being
distributed to workers. The contractor shall submit relevant test certificates as per IS /
International Standard as applicable to PPEs used during execution of work. All the PPE’s
to be distributed to the workers shall be checked by EMPLOYER supervisory staff before
its usage.

The Contractor also agrees for addition / modification to the list of PPE, if any, as advised
by Engineer In-Charge/Project Manager.

9.  THAT the Contractor shall procure, if required sufficient quantity of Earthing Equipment /
Earthing Devices complying with requirements of relevant IEC standards (Generally IECs
standards for Earthing Equipments / Earthing Devices are — 855, 1230, 1235 etc.) and to
the satisfaction of Engineer In-Charge/ Project Manager and contractor to ensures to
maintained them in healthy condition.

THAT the Contractor has prepared / worked out minimum number of healthy Earthing
Equipments with Earthing lead confirming to relevant IS / European standards per gang
wise during stringing activity/as per requirement, which is enclosed herewith at Annexure
— 4 (SP) for review and acceptance of Engineer In-Charge/ Project Manager prior to
execution of work.
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10.

11.

12.

13.

THAT the Contractor shall provide communication facilities i.e. Walky — Talkie / Mobile
Phone, Display of Flags / whistles for easy communication among workers during Tower
erection / stringing activity, as per requirement.

THAT the Contractor undertakes to deploy qualified safety personnel responsible for
safety as per requirements of Employer/Statutory Authorities.

THAT the Contractor employing more than 250 workmen whether temporary, casual,
probationer, regular or permanent or on contract, shall employ at least one full time officer
exclusively as qualified safety officer having diploma in safety to supervise safety aspects
of the equipment and workmen who will coordinate with Engineer In-charge /Project
Manager/Safety Coordinator of the Employer. In case of work being carried out through
sub contractors the sub — contractor’'s workmen / employees will also be considered as
the contractor’s employees / workmen for the above purpose. If the number of workers are
less than 250 then one qualified safety officer is to be deployed for each contract. He will
report directly to his head of organization and not the Project Manager of contractor He
shall also not be assigned any other work except assigning the work of safety. The
curriculum vitae of such person shall be got cleared from EMPLOYER Project Manager /
Construction staff.

The name and address of such safety officers of contractor will be promptly informed in
writing to Engineer In-charge with a copy to safety officer - In-charge before start of work
or immediately after any change of the incumbent is made during the currency of the
contract. The list is enclosed at Annexure — 5A (SP).

THAT the Contractor has also prepared a list including details of Explosive Operator (if
required), Safety officer / Safety supervisor / nominated person for safety for each erection
/ stringing gang, list of personnel trained in First Aid Techniques as well as copy of
organisation structure of the Contractor in regard to safety. The list is enclosed at
Annexure — 5B (SP).

The Project Manager shall have the right at his sole discretion to stop the work, if in his
opinion the work is being carried out in such a way that it may cause accidents and
endanger the safety of the persons and/or property, and/or equipment. In such cases, the
Contractor shall be informed in writing about the nature of hazards and possible
injury/accident and he shall comply to remove shortcomings promptly. The Contractor
after stopping the specific work can, if felt necessary, appeal against the order of stoppage
of work to the Project Manager within 3 days of such stoppage of work and decision of the
Project Manager in this respect shall be conclusive and binding on the Contractor.

THAT, if, any Employer's Engineer/ supervisor at site observes that the Contractor is
failing to provide safe working environment at site as per agreed Safety Plan /
EMPLOYER Safety Rule/ Safety Instructions / Statutory safety requirement and creates
hazardous conditions at site and there is possibility of an accident to workmen or workmen
of the other contractor or public or the work is being carried out in an un safe manner or
he continues to work even after being instructed to stop the work by Engineer / Supervisor
at site / RHQ / Corp. Centre, the Contractor shall be bound to pay a penalty of Rs.
10,000/ - per incident per day till the instructions are complied and as certified by Engineer
/ Supervisor of Employer at site. The work will remain suspended and no activity will take
place without compliance and obtaining clearance / certification of the Site Engineer /
Supervisor of the Employer to start the work.
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14.

15.

16.

17.

18.

19.

THAT, if the investigation committee of Employer observes any accident or the Engineer
In-charge/Project Manager of the Employer based on the report of the
Engineer/Supervisor of the Employer at site observes any failure on the Contractor’s part
to comply with safety requirement / safety rules/ safety standards/ safety instruction as
prescribed by the Employer or as prescribed under the applicable law for the safety of the
equipment, plant and personnel and the Contractor does not take adequate steps to
prevent hazardous conditions which may cause injury to its own Contractor's employees
or employee of any other Contractors or Employer or any other person at site or adjacent
thereto, or public involvement because of the Contractor’s negligence of safety norms, the
Contractor shall be liable to pay a compensation of Rs. 10,00,000/- (Rupees Ten Lakh
only) per person affected causing death and Rs. 1,00,000/- (Rupees One Lakh only) per
person for serious injuries / 25% or more permanent disability to the Employer for further
disbursement to the deceased family/ Injured persons. The permanent disability has the
same meaning as indicated in Workmen's Compensation Act 1923. The above
stipulations is in addition to all other compensation payable to sufferer as per workmen
compensation Act / Rules

THAT as per the Employer’s instructions, the Contractor agrees that this amount shall be
deducted from their running bill(s) immediately after the accident, That the Contractor
understands that this amount shall be over and above the compensation amount liable to
be paid as per the Workmen’s Compensation Act /other statutory requirement/ provisions
of the Bidding Documents.

THAT the Contractor shall submit Near-Miss-Accident report along with action plan for
avoidance such incidence /accidents to Engineer — In-charge/ Project Manager.
Contractor shall also submit Monthly Safety Activities report to Engineer — In-charge/
Project Manager and copy of the Monthly Safety Activities report also to be sent to Safety
In-charge at RHQ of the Employer for his review record and instructions.

THAT the Contractor is submitting a copy of Safety Policy/ Safety Documents of its
Company which is enclosed at Annexure — 6 (SP) and ensure that the safety Policy and
safety documents are implemented in healthy spirit.

THAT the Contractor shall make available of First Aid Box [Contents of which shall be as
per Building & other construction workers (Regulation of Employment and Conditions of
Services Act and Central Rule 1998 / EMPLOYER Guidelines)] to the satisfaction of
Engineer In-Charge/ Project Manager with each gang at site and not at camp and ensures
that trained persons in First Aid Techniques with each gang before execution of work.

THAT the Contractor shall submit an ‘Emergency Preparedness Plan’ for different
incidences i.e. Fall from height, Electrocution, Sun Stroke, Collapse of pit, Collapse of
Tower, Snake bite, Fire in camp / Store, Flood, Storm, Earthquake, Militancy etc. while
carrying out different activities under execution i.e. foundation works including civil works,
erection, stringing (as applicable), testing & commissioning, disposal of materials at site /
store etc. which is enclosed at Annexure — 7 (SP) for approval of the Engineer In-Charge/
Project Manager before start of work.

THAT the Contractor shall organise Safety Training Programs on Safety, Health and
Environment and for safe execution of different activities of works i.e. foundation works
including civil works, erection, stringing (as applicable), testing & commissioning, disposal
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20.

21.

22.

23.

24.

25.

of materials at site / store etc. for their own employees including sub contractor workers on
regular basis.

The Contractor, therefore, submits copy of the module of training program, enclosed at
Annexure — 9 (SP), to Engineer In-charge/Project Manager for its acceptance and
approval and records maintained.

THAT the Contractor shall conduct safety audit, as per Safety Audit Check Lists enclosed
at Annexure — 8 (SP), by his Safety Officer(s) every month during construction of
Transmission Lines / Sub Stations / any other work and copy of the safety audit report will
be forwarded to the Employer's Engineer In-charge / Site In-charge/Project Manager for
his comments and feedback. During safety audit, healthiness of all Personal Protective
Equipments (PPEs) shall be checked individually by safety officer of contractor and issue
a certificate of its healthiness or rejection of faulty PPEs and contractor has to ensure that
all faulty PPEs and all faulty lifting tools and tackles should be destroyed in the presence
of EMPLOYER construction staff. Contractor has to ensure that each gang be safety
audited at least once in two months. During safety audit by the contractor, Safety officer’s
feedback from EMPLOYER concerned shall be taken and recorded. The Employer’s site
officials shall also conduct safety audit at their own from time to time when construction
activities are under progress. Apart from above, the Employer may also conduct
surveillance safety audits. The Employer may take action against the person / persons as
deemed fit under various statutory acts/provisions under the Contract for any violation of
safety norms / safety standards.

THAT the Contractor shall develop and display Safety Posters of construction activity at
site and also at camp where workers are generally residing.

THAT the Contractor shall ensure to provide potable and safe drinking water for workers
at site / at camp.

THAT the Contractor shall do health check up of all workers from competent agencies and
reports will be submitted to Engineer In-Charge within fifteen (15) days of health check up
of workers as per statutory requirement.

THAT the Contractor shall submit information along with documentary evidences in regard
to compliance to various statutory requirements as applicable which are enclosed at
Annexure — 10A (SP).

The Contractor shall also submit details of Insurance Policies taken by the Contractor for
insurance coverage against accident for all employees are enclosed at Annexure — 10B
(SP).

THAT a check-list in respect of aforesaid enclosures along with the Contractor’s remarks,
wherever required, is attached as Annexure — Check List herewith.

THE CONTRACTOR shall incorporate modifications/changes in this ‘Safety Plan’ necessitated
on the basis of review/comments of the Engineer In-Charge/Project Manager within fourteen
(14) days of receipt of review/comments and on final approval of the Engineer In-Charge/Project
Manager of this ‘Safety Plan’, the Contractor shall execute the works under the Contract as per
approved ‘Safety Plan’. Further, the Contractor has also noted that the first progressive payment
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towards Services Contract shall be made on submission of ‘Safety Plan’ along with all requisite
documents and approval of the same by the Engineer In-Charge/Project Manager.

IN WITNESS WHEREOF, the Contractor has hereunto set its hand through its authorised

representative under the common seal of the Company, the day, month and year first above
mentioned.

For and on behalf of

MIS. oo
WITNESS
1. Signature.........cooeeveeeeeen. Signature........................
Name......cccooeereviiiviineennnn. Name......ccccooveviiiiiieeeenn.
2. Signature.........cccccennnnns Authorised representative
Name.....ccoovvveveveeeeeeeeeeee, (Common Seal)
Address.........cccoeecvieeeenne (In case of Company)
Note:

All the annexure referred to in this “Safety Plan® are required to be enclosed by the contractor as
per the attached “Check List “

1.  Safety Plan is to be executed by the authorised person and (i) in case of contracting
Company under common seal of the Company or (ii) having the power of attorney issued
under common seal of the company with authority to execute such contract documents
etc., (iii) In case of (ii), the original Power of Attorney if it is specifically for this Contract
or a Photostat copy of the Power of Attorney if it is General Power of Attorney and such
documents should be attached to this Safety Plan.

2. For all safety monitoring/ documentation, Engineer In-charge / Regional In-charge of
safety at RHQ will be the nodal Officers for communication.
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CHECK LIST FOR SEFETY PLAN

Details of Enclosure

Status
of Submission
of information/
documents

Remarks

Annexure — 1A (SP)

Safe work procedure for each activity i.e.
foundation works including civil works, erection,
stringing (as applicable), testing & commissioning,
disposal of materials at site / store etc. to be
executed at site.

Yes/No

Annexure — 1B (SP)

Manpower deployment plan, activity wise
foundation works including civil works, erection,
stringing (as applicable), testing & commissioning,
disposal of materials at site / store etc.

Yes/No

Annexure — 2 (SP)

List of Lifting Machines i.e. Crane, Hoist, Triffor,
Chain Pulley Blocks etc. and Lifting Tools and
Tackles i.e. D shackle, Pulleys, come along
clamps, wire rope slings etc. and all types of
ropes i.e. Wire ropes, Poly propylene Rope etc.
used for lifting purposes along with test
certificates.

Yes/No

Annexure — 3 (SP)

List of Personal Protective Equipment (PPE),
activity wise including the following along with test
certificate of each as applicable:

1. Industrial Safety Helmet to all workmen at
site. (EN 397 / IS 2925) with chin strap and
back stay arrangement.

2. Safety shoes without steel toe to all ground
level workers and canvas shoes for workers
working on tower.

3. Rubber Gum Boot to workers working in
rainy season / concreting job.

4. Twin lanyard Full Body Safety harness with
shock absorber and leg strap arrangement
for all workers working at height for more
than three meters. Safety Harness should be
with attachments of light weight such as of
aluminium alloy etc. and having a feature of
automatic locking arrangement of snap hook

Yes/No
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S.N.

Details of Enclosure

Status
of Submission
of information/
documents

Remarks

and comply with EN 361 / IS 3521 standards.

5. Mobile fall arrestors for safety of workers
during their ascending / descending from
tower / on tower. EN 353 -2 (Guided type fall
arresters on a flexible anchorage line.)

6. Retractable type fall arrestor (EN360: 2002)
for ascending / descending on suspension
insulator string etc.

7. Providing of good quality cotton hand gloves
/ leather hand gloves for workers engaged in
handling of tower parts or as per requirement
at site.

8. Electrical Resistance hand gloves to workers
for handling electrical equipment / Electrical
connections. IS : 4770

9. Dust masks to workers handling cement as
per requirement.

10. Face shield for welder and Grinders. IS
;1179 /1S : 2553

11. Other PPEs, if any, as per requirement etc.

Annexure — 4 (SP)

List of Earthing Equipment / Earthing devices with
Earthing lead conforming to IECs for earthing
equipments are — (855, 1230, 1235 etc.) gang
wise for stringing activity/as per requirement.

Yes/No

Annexure — 5A (SP)

List of Qualified Safety Officer(s) along with their
contact details.

Yes/No

Annexure — 5B (SP)

Details of Explosive Operator (if required), Safety
officer / Safety supervisor for every erection /
stinging gang, any other person nominated for
safety, list of personnel trained in First Aid as well
as brief information about safety set up by the
Contractor alongwith copy of organisation of the
Contractor in regard to safety

Yes/No

Annexure — 6 (SP)

Copy of Safety Policy/ Safety Document of the
Contractor’'s company

Yes/No

Annexure — 7 (SP)

‘Emergency Preparedness Plan’ for different
incidences i.e. Fall from height, Electrocution, Sun

Yes/No
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S.N. Details of Enclosure Status Remarks
of Submission
of information/
documents
Stroke, Collapse of pit, Collapse of Tower, Snake
bite, Fire in camp / Store, Flood, Storm,
Earthquake, Militancy etc. while carrying out
different activities under execution i.e. foundation
works including civil works, erection, stringing (as
applicable), testing & commissioning, disposal of
materials at site / store etc.
10. Annexure — 8 (SP) Yes/No
Safety Audit Check Lists ( Formats to be
enclosed)
11. Annexure — 9 (SP) Yes/No
Copy of the module of Safety Training Programs
on Safety, Health and Environment, safe
execution of different activities of works for
Contractor’s own employees on regular basis and
sub contractor employees.
12. Annexure — 10A (SP)
Information along with documentary evidences in
regard to the Contractor's compliance to various
statutory requirements including the following:
(i) Electricity Act 2003 Yes/No
[Name of Documentary evidence in support of
compliance]
(ii) Factories Act 1948 Yes/No
[Name of Documentary evidence in support of
compliance]
(iii) Building & other construction workers (Regulation Yes/No
of Employment and Conditions of Services Act
and Central Act 1996) and Welfare Cess Act 1996
with Rules.
[Name of Documentary evidence in support of
compliance]
(iv) Workmen Compensation Act 1923 and Rules. Yes/No
[Name of Documentary evidence in support of
compliance]
(v) Public Insurance Liabilities Act 1991 and Rules. Yes/No

[Name of Documentary evidence in support of
compliance]
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S.N Details of Enclosure Status Remarks
of Submission
of information/
documents
(vi) Indian Explosive Act 1948 and Rules. Yes/No
[Name of Documentary evidence in support of
compliance]
(vii) Indian Petroleum Act 1934 and Rules. Yes/No
[Name of Documentary evidence in support of
compliance]
(viii) License under the contract Labour (Regulation & Yes/No
Abolition) Act 1970 and Rules.
[Name of Documentary evidence in support of
compliance]
(ix) Indian Electricity Rule 1956 and amendments if Yes/No
any, from time to time.
[Name of Documentary evidence in support of
compliance]
(x) The Environment (Protection) Act 1986 and Yes/No
Rules.
[Name of Documentary evidence in support of
compliance]
(xi) Child Labour (Prohibition & Regulation) Act 1986. Yes/No
[Name of Documentary evidence in support of
compliance]
(xii) National Building Code of India 2005 (NBC 2005). Yes/No
[Name of Documentary evidence in support of
compliance]
(xiii) Indian standards for construction of Low/ Medium/ Yes/No
High/ Extra High Voltage Transmission Line
[Name of Documentary evidence in support of
compliance]
(iv) Any other statutory requirement(s) Yes/No
[please specify]
[Name of Documentary evidence in support of
compliance]
13. Annexure — 10B (SP)

Details of Insurance Policies alongwith
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S.N. Details of Enclosure Status Remarks
of Submission
of information/

documents
documentary evidences taken by the Contractor
for the insurance coverage against accident for all
employees as below:
(i) Under Workmen Compensation Act 1923 and Yes/No
Rules.
[Name of Documentary evidence in support of
insurance taken]
(ii) Public Insurance Liabilities Act 1991 Yes/No
[Name of Documentary evidence in support of
insurance taken]
(iii) Any Other Insurance Policies Yes/No
[Name of Documentary evidence in support of
insurance taken]

EMPLOYER




ANNEXURE - 5

HEALTH, SAFETY & ENVIRONMENT
CONDITIONS IN CONTRACT DOCUMENT



516

GC 2240

Sacion VIl Farticulor Goaditine

not exceading 2% of the cosl of constructicn as may be madified by
the Govemment The Emplover of the sstablishment is required to
provide safety measures at the Building of canstruction work and other
welfare measuras, such as Canteans, First-Ald faciiifies, Ambulance.
Housing accommotations for workers near the wark plface ete. The
Employar to whom tha Act applies has io obiain a registration
cartificate fram the Registering Officer appointed by the government,

p} Factories Act 1948: The Act lays down the procedure for appraval at
plans befors setting up a factony, health.and safsty provisicns, welfare
provisiong, working hours, annual earned leave snd rendenng
inforrmation  regarding  accidents or dangsrous  0oCUITENCEs o
designated authorities. it (s appliceble to premises employing 10
parsons of maorg with ald of power or 20 OF More Pereons without the
aid of powar engaged In manwacturing process.

Addition of New Clause GC 22,4.1
Protectlon of Environment

The Confractor shall take all reasonable steps to ptotect the environmsr!
on and off ihe Siie and to avold damags oF nuigence to persons or o
property of the public or others resulting from poliulion, nolse or other
causes ansing as cansequence of hls mathads of operation.

During conlinuanoe of the Contract, the Gontactor and his Suo-
contractors  shall abide at all times by alt pxisting enacimerts o7
anviranmental protection  and  nuies made thersunder, rogulatons.
notifications and bye-laws of the Stale of Central Government, or lecal
auihorities and any other law, bye-law, regulalions thal may be passed of
Zotificatian that may be issued in this respect in Ruture by the Siale or
Central Governmant or the locat authorty.

Sailent featutes of same of the major taws that are applicable are givin
betow:

The Water (Preventon and Control of Potiution) Acl, 1874, This providss
for the prevantion and cofitrel of water poftutikan and the maintalning anci
rastoring  of  wholesomanass of water, ‘Poliution’ means such
caontaminalion of water or such aiterafion of the physical, chamical or
tlalogical properties af water or such discharge of any sewage of iraus
affluent or of any othar hguid, gaseous or aolid substance info weler
{whather direcily o7 indirectiy} ss may, of s likely 1o, create 3 nuisance of
render such water harmful ot Injurtaus to pubile heaith or safafy, o0 o
dormestie, commercial, Industnal, agricultural ar ofher leghirmate uses. uf
5o the Nfe and health of animals or ptants or of agualic organisms.
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GG 22.4.2

The Alr (Prevealion snd Conirol of Poliution} Acl, 1581, Tals providas =r
pravanlion, contrml and abatement of alr pollufion, "Alr Pollution’ means the
presence in the atmospbere of any 'air pollutant’, which means any solid,
Bguid or gaseoUs substance {including noise} present in the atmosphers in
such concentretion a5 may be or tend to be Injurlous to human beings o
other lyving creatures or plants or oropatty of environment.

Tha Environmant {(Prolaction) Acl, 1988, This provides for the prolesta:
and improvement of environment and for mallers connectad therew:in,
and the prevenlion of haezards o human belngs, ofher living crealures,
plants and proparty. ‘Environmerd’ includes watar, alr and land ant e
inter-ralationship which exists among and behween water, alr and la~d.
and humsan belngs, other ving creatires, plants, micro-organismm i

property.

The Public Liabilty msuranss Act, 1881, This provides for public liabilicy
insurance for the purpase of providing immediate relief fo the parsons
affected by accldent occurmring whils handfing hazardous substances and

- for matiars conmected herewith or incidental thersio. Harardous substance

maans sny substanca or prepargtion which 8 defined as hazamious
aubstance under Enviconmeni [Protection) Act; 19580, and exceading sueh
quardity as may be spacified by notification by the Central Govemmenl

Additlon of New Sub Clause 22.4.2

{i The Contraclar shall (2} establish an operstional systern
managing environments! Impacts, (b)) camy ool aill the
monitordng  and  mifigation  messures sel forth in [he
arvironment managemant plan attached o the Farcaize
Conditions as Appendix-l, &nd {¢) allocate the budoel requirec
o ansure thal such measures sre carfed oul. The Condrastos
shall submit o the Empioyer (guartery} semi-annual) repors
an the camying out of such measures.

(i) The Canlracior shall adequalely record the conditions of reads,
agricuftural land ang other infrastruciure gror o transport ol
materal and constroction commencemeant, and shall Doy
relnstate palhways, olher local infrasiniciure and sgricusurs
land to atieast thalr pre-pmiect condilion upon constriclion
compiation.

{iii The Conlractor shall underizke detaiied survey of the afiecied
persons during transmission ling alignment finalzafton unde:
the Fmlect. whare applicatla. and



E-18

Saction Vil Paricular Caibitions

GG 22.4.3

{iv} The Conlractor shall conduet heakth and safety progremne icr
workers amployed under the Confract and shall inchids

Information on the sk of sexually iransmiited dissases.
Including HIV/AIDS In such programs,

Addition of New Sub Glause 22,43 including s Sub-Clauses

Safety Precautions

GOC 22,431

GCO 22.4.3.2

The Contractor shell ohserve all applicable reguisiions
ragarding safely on the Bite,

Lnlegs otherwise agreed, the Contractor shall, frem the
carmnmencameart of work an Site untl! taking over, provide:

a) fencing, lghting, guanding and waiching of the Works
whersvar requirad, and

h) temporary roadways, footways, guards znd fencer
which may be necessary for the accommadation and
proleciion of Empioyer / his representalives  and
occuplers of adjacent property, the public and others,

The Contractor shall censure proper safety of ail the
workimen, materials, plant and edquiprmeant belonging 1© nim
or to POWERGRILD or to othars, woerking at the Site, The
Contractor shall also be responsible for provision of b
zafety notices and safety eguipment requirad both by the
Talevant legislations and the Enginesr, as he may dsam
necessary.

GO0 22.4,3.3 The Caoniractor will netify well in advance to the Engineer of

his intention to bring o the Site any container filied with
liquid or gaseous fuel or expiosive or petroleum subsiancs
or such chemleals which may nvolye hszards, The
Engineer shall have the right to prescribe the condiions,
under which such container s 1o e =tored, handles =nd
usad duning the pedormance of the works ared
Confractor shall strictly adhere o and comply with s.ch
instructians. The Engineer shall nave the rght at his sole
discretion  to inspect  any  such  comgaingr of  sush
corstruction plantequipment for which matedal in he
cortainer is regutrad to be used and if in his opilon, 1ts 1se
iz not safe, he may forkid its use. Mo claim dus lo sued
prohibfion shall be erderained by the Dwner and the
Owner shall nol entedain @y claim of ihe Condrooos
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GCOG 22.4.0.4

GOC 22.4.3.5

GCC2i4.a8

GCO 22.4.3.7

towards addilional safety provisignsfcanditions 10 b
nrovided fariconsiructed as par the Enginear's Insiructions.

Furiher, any such decision of the Enginesr shali not, in anx
way, absoive the Comtractor of his responsihilties and ir
case, usa of such a containar or entry thereof into the Site
area ls forbidden by the Enginser, the Contractor shall uge
altemativa methads with the approval of the Enginecr
without any cost Imglicalion to eCWERGRID oF extansiorn
of work sohedule,

Where it {5 necessary 1o provide andiar stare petroleun
products  ar paircleum  mikiuras and explasives, 1he
Conuacter shafl be rasponsitle for camying-out such
provision andlor storage in acoondance with the riles and
reguilations laid down i Petroleum AL 16834, Explosivis
Acl, 1248 and Petroleum ard Carblde of Calchum Manuat
published by the Chief Inspector of Exploslves of tndia. A
stch slorage shall have pricr approval of the Engineer. in

.casa, sy approvals are Necossary fram the Chief nspadior

{Explostves) or sry stalutery authorties. the Contractor
shall be ragpongibie for abtaining ther S&Me.

Al gquipmsnt used In consiruction and sraction ©y
Contractor shall meet Indlanfintamstional Stendards ari
where such standards do not exist, the Contractor shal
ansure these ta be gbsolutely sate. All souipment ahall be
striclly operated and maintatned by the Contractsr i
accordance  with manufacturer's Operstion Manual ant
safety instructions and &8 per Guidelinesfrulas
BEOWERGRID in this reqard.

pariodical examinations and all ests far all liftingfhalsding
aguipment & tackles shall be cartied-out in accardance
with the relevant provisions of Factories Agl 1848, Indian
Electricity Act 1910 and associated Laws/Rules in furco
fom time to fme. A ragister of such examinations and
tesls shall be propary maintained by the Contragior and
will be promptly produced as ard when desired by \ne
Enginger or by the persan autharisad by him.

‘The Ceonbractor shall be fully responsible for the 2at:
siorage of his and his Sub-Contractor's radicactive sauriss
in accordance with BARGIDAE Rules and olher applicall:
provisions. Al precautionary Mmeasures sflpuiaiad Ly
o ARCIDAE in connection with use, storage and handiirae Gi
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such metertal will be taken by the Cortractor.

The Contractar shall provide suitable safely soquipment af
prescribed standard 10 all smployses and warkmen
ageording o the nead, as may be directed by the Engines:
wheo will also havs right ¢ examine these safety eguipment
ta dstarmins their suiabity, refability, acceptability and
acapiabiiity.

Where explasives are to be used, the same shall be used
under the direct control and supervision of an axpad,
experionced, qualifed and competent person strictly n
aucordance with the Code of Pragtice/Ruies framed undgr

Indian Explosives Acl pertalning to handling, slerage and
use of explasivas.

GCC 22.4.53.10 The Cantractor shall provide safe working condilions to ail

workmen and emplovees &l the Site Including safs means
of access. ralings, stairs, ladders, scaffeldings atc. The
scaffolglngs shall be erected under the control and

. gupervislon of an experienced and compeatent person. For

GCC 22.4.3.H

sraction, good and standard quality of material only shal
bs used by the Confractor,

The Contraclor shalt not interfere or disiurd steclic fusgs.
wiring and other electical equipmenl balonging to the
Owner ar othar Conlractors under any circumstancas,
whatsoever, unless expressly permitted o writing by
POWERGRID to handle such fuses, wiring or slectics
equipmarn

GCC 22.4 5,12 Before the Contractor connects any elactrical appilance:s

to sny plug or socket belonging to the other Contractor ur
Owarer, he shall

a, Satisfy the Enginser that the appliance is in gooc
wiorking condition,

& informn the Engineer of the maximum current rating.
vollage and phaases of the apphances;

c. Obtain permission of e Engineer detalling the
sockels to which the applishces may be connected.

GO0 22 4,313 The Engineer wili not grant permizgsion o connect until ha

is =abiziiadg that:
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GCC 22.4.3.14

GCC 22.4.3115

GO0 22.4.2.46

GGC 22.4.3.%7

[ T e - r————

a. The apphance 13 In good condition and is fitted wiil
suitable plug;

L. The appliaﬁce iz filted wilh a suitable cable havirg
twn eanh conductors, one of which shafl be an
aarthed malal sheath surrcunding the cores,

No slectrie cable in use by the ConfractorfOwmer will ba
disturbed without prlor permission, No weighl of amy
descrption will be Imposed on any cabls and nt fmdder or
sirmllar equipment will rest against or attached to it

MO repale work shall be carried nut on any live equipmeni.
The equipment must be declared safe by Ihe Englnes
gnd a pemit 1o work shali be issuved by the Enginger
before zny rapalr work is carrlad oul by the Contractor,
While-working on alectric inesfoquipment, whettier-five or
dead; suitable type snd suficient quantily af-togis will
have ‘o he provided by . the Contractor tes
electiciansiworkmenfofficers,

Tﬁa Contractors shall emplay necessary number %
qualfied, full fima glecticiansielectrical supervsors 1n
maintain fis lemporary slectrical instaliation.

The Conbractor employing more than 250 Wk M
whelher lemporary, casual, probationer, raguiar

pesmanert ar on contract, shall employ ai [sast ona R
time officer exclusively as saiety officer to supanyiss
safely aspects of the eguipment and workmers, who wilt

" eocrdingte with Ihe Project Safely Officer. In cass of work

GGG 22.4.5.18

beity carried oul through Sub-Contractors, the Sub-
Cantraciors workmaensemploysas will also ba considersc
as ihe Coriracior's employees/workmen for the abowr
PUIROSE. '

The name and address of such Safety Oificers of by
Cardractor will e promptly Informed in wiiting o Enginrar
with & copy lo Safsly Officerdn charge before he stavis
wark or immadiately afier any change of ihe incumbent
made during curranoy of the Conlract.

in case any accidenl gccurs dunng ihe constructicr
ereclion or other associated acthvitias undarlaken by e
Contractar thereby causing any minor ar maler ar f=a:
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infury io his emplovess dua fo any reason, whalspover, it
shall be the responsibility of Uwe Caontractor to promptly
inform the sama o the Endinser in prezanbed form and

alge fo all the autharltiss ervisagad under the applicabls
laves.

GGG 22.4,3.19 The Engineer ghall have the rght at his sole dlscretion o
slop the waork, f in his opinign the work is being carried
oul in such a way that it may cause sccidents and
encanger the sefeiy ol the persons andlor propery,
andfar equipmerd, in such cages, tha Conirackyr shall be
informed in writing abowt the nature of hazards and
nossible imjuryfaccident and he shall comply to remove
shorficomings promptly, The Gontrastor after stopping the
specific work can, il fait necessary, appesal apainst the
order of stoppage of work to the Enginssr within 3 days of
such atoppaga of work and decision of the Engineer in this
respect shail be conclusive and binding on tha Contraclor.

GCC 22.4.3.20 The Coniracler  shall nof be entitled for  any
darmages/compensation for steppage of work dus
safety reasons as provided in para GGG 22.4.3.19 above
and the perlod of such sfoppage of work witl not be takan
as an extanslon of tims for completion of work and will no
be the greund for waiver of levy of liquidated damages.

GCG 22,4321 It is mandatory for the Contractor to obsarve during the
axacution af the works, requirements of Safefy Fades
which would generally include but not limited to foliowing:

Safety Rules

a} [Each smployes shall be provided with initiat

' indecirination regerding safaty by the Contractor, sc

as to anable him to conduct Ws work v & sals
MAanner.

b No employze shalt be given & new assignmani o
wark unfamifiar ta him without proper introduciion as
to the hazards incldert therelo, Doih to himsel and
his Fellow employveas.

o} Under no circumstances shali an employes burmy of
take unnecoesary chance when working under
‘hazardous condillons.
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d) Employzes musi nol lesave naked fires unafiendead,
Smoking shall nei be permitted amund fire proic
argzs and sdequate fire fighting equipment shell b=
provided at cruaial location. -

a) Employzes under the Influance of any intoxicsting
beverage, aven {o the siighiest degree shail not b«
permitted to remaltt ot work.

fl  Thera shal k2 a suitable arrangement at every worr
site for rendering prompt and sufficient first aid to the
injured. '

g) The staircases and  passageways  shall oe
sdsquately ighted.

h} The employess when working armound moviog
machinary, musl not be parmifted O wesar foose
gaments. 3afely shaoes are racommendad when

. working in shops or places whera materials or ool
ars likely fo fall, Ondy expensnced workers shall be
permitted to go behind guard rails or ko clean around
gnerglzed ar moving squipmsnt.

I} The employees must use the slandard pmotecsan
aqepmeant intended for each job. Each pisce o
sguipment shall ba inspectad before and after o 1=

 used.

I Requiraments of ventilation in underwater warking 12
licensed and experiencad divars, use of gum booiz
for working in slushy or in inundated conditions s
pesential raquiremnenis o be fulfiled,

k} In case of rock excavalion, blasling shall invariziny
he dong through licensed Wlasters and other
pracaulions during blasting and storagefteanspor. o
charge matznal shali be observed strictly.

GCC 22.4.3.22 The Cordractor  shall  foliow  and comply  with all
FOWERGRID Safely  Rules, melevant provisions  of
applicable laws pertalntng lo the safely of workmen.
smployess, plant and equipment as may he presorlhed
from Lme to tine wilhow any demur, protest o confesi or
resenvationzs. In oese of any  discrepancy  between
statutory reguirement and POWERGRID Safety Rules
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referred  above, the latter shall be binding on

Contraclor unless the statutory provisions are Mmoo
stringent.

GCC22.4.3.23 If the Contractor fails in providing safe working
environment as per POWERGRID Safsty Rules
continuas the work even after being instructed to siop
work by the Engineer as provided in para GCC 22.4.3 14
sbove, the Contractor shall promptly pay o
POWERGRID, on demand by the Owner, compensalicn
at the rate of Rs.5, 000/ per day of part thereof till thz
instructions are complled with and so cerlified by e
Englneer. However, in case of accident taking place
causing Injury to any individual, the provisions contained
in para GCC 22.4.3.24 shall also apply in addition 1
compensation mentioned in this para.

GCC 22,4324 If the Contracter does not take adequate safaty
precautions andfor fafls fo comply with the Safety Rules
as prescribed by POWERGRID or under the applicable
law for the safety of the equipment and plant or for the
safety of personnel or the Contractor does not preven
hazardous conditions which cause injury 1o his own
employees or employees of other Contractors o
POWERGRID employaes or any other person who arg i
Site or adjacent thereto, then the Contractor shatl s
responsible for payment of a sum as indicated below to e
deposited with POWERGRID, which will be passed on by
BOWERGRID to such person or next to kith and kin of e
deceased:

= T Eaial injury o | Rs. 1,000,000~ par |

/’J s accident causing | person

- |l . W L
b. | Major injuries or | Rs 100,000/~ o
accident ; '

=5 causing 26% | person
/ or more permanant
[ disablement

s ———— | e e e

Permanent disablement shall have same meaning J-
indicated in Workmen's Compensation Act. The amournt
to be deposited with POWERGRID and passed on fo the
person mentioned above shall be in addition t© the
compensation payable under the relevant provisiong ol
fhe Workmen's Compensation Act and rulas framoed there
under or any other applicable laws as applicabis from
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G233

GO 24T

GC 24.4

GO 2.5

tirng {0 time. [n case the Confracter does not deposil
above mentiored amount with POWERGRID, such
amount shall be recovered by POWERGRID (mm aioy
momes dus or hecoming due o the Contractor under the
contract or any other on-geing coptract.

QOG22 4,326 |f tha Coniraclor abiserves all the Safely Rules and Coades,
Statutory Laws arndl Rulas during the currency of Cantrac
awarded by the Chwner and no aceident pcours fhwen
FOWERGRID may congider the performanss of
Comractor ang  award  suitable CACCIDENT FRED
SAFETY MERITORICWIS AWARD' ag per schame a3 may
he announced separately from time to Bme.

- .

Emergency Work {GC Clause 22.5)

#eplace the words "Otherwise” with “In case such work is not in the scope
of the Contractor”, In the second last line of second paragraph of &L
clause 22.6.

Supploementing sub-ciause GC 23.3

Ear natfication of testing, four waeks zhall be depmed as reasonable
advance nofloe,

Test and Inapection (GC Clause 23.7)

Replace the words “GL Sub-Clause 8.7 with "GC Sub-Clause 46,97
the last ing of GO clause 23.7.

Reptacing Sub.Clause GT 24.4

As sgon as all works In respect of Precommissioning are completed anel.

in the oplnion of the Contractor, the Facillties or any pan thersaf is reaoy
for Comrmlssioning, the Contractor shall commence Commissioning as ne”
procedures  stipuiated in Techmical Specification. and 25 soon #s
Commilssioning is salisfacionily complated, the Conlraclor shall so nolin,
the Pmject Manager in wriling.

Replacing Sub-Clause GC Z4.5
The Fmojest Manager shall, within foudesn (14) days aller receipt ol -

Contraclor's notice undear GO Sub-Clause 24 4, nofify the Contracizr -
wriling of any defecls andfor deficiencies.



GC 24.6

3G 24.7

GC 24.7.1

G 24.7.2

GC 24.7.3

Saclion VIt Fadogsr Congint,

It the Project Manhager noties lhe Contracior of any defzcts andiar
deficiencies, the Contractor shall then comecl such defects andlor
deflciencies, and shall repeal the procadure doscribed in GC Sub-Clause
24 4. if the Praject Manager is satisfed that the Facilities or that pan
theract ave passed Precommissioning, the Project Manager shall, within
jourleen (14) days afier receipt of lhe Contrastor's notice/ sevan (7} days
after raceipt of the Conuactors repested nofiee, advise tha Contraciar 1O
proceed with 1he Commissioning of the Faciliies or that pan thereol. if
the Project Manager is nol 80 satisfied, then it shall notify the Contracior in
writing of eny defects andfor defliancles within seven (V) days after
receipt of the Contractur's repeated notica, and the above procedurs shal
ba repeatsd,

Replacing Sub-Clauss GC 24,6

H the Project Manages fails 1o advise the Contractor to procsed with the
Commlsaioning of the Facilities  or the relevant part ihereof or lnform the
Contractor of any defects and/or daficlencles  within fowtesn (14) days
after recalpt of the Conlrattor's notice under GC Sub-Clause 24.4 or wAkhin
sevan (7) days alter roceipt of In8 Caontracter's repeated notice under G
Sub-Clavas 24.5, thean the Facilifes or that part thereol shall ba deemed
5 heve passed Precommissloning, 238 of the datg of the Contractar's
nolice or repeated notlce, as the case may be

Existing Sub-clause GC24.7 stands amended and renumbered as GC
240 and foliowing Sub-Clauses stand added as new Sub-Clauses
oo 24.7, 24.9.1, 24.7.2, 24.7.3, 24.7.4, 24.7.5, 24.7.5.1 & 24796

GO 24.7 Gomumissioning

Commissioning of the Facifiies (of gpacific part thareol where specHin
parls are gpacifisd in he Ge 1.1) shall be coramenced by the Contractar
immed ately after being advised by the Project manager, pursuant 1o o
aub-clause 24.5 or immadiately after he deemed Complaetion except fur
Commissioning Precommissioning (including deemed Precommissinning)
urder GC sub-clausc 24.8.

Tre Empleyer ahall, lo he axtert  specified in Appendix-f {scope ik
works and supply by the Employen, deptoy the operating and
mainlanance perscnnal and supply raw materials, utiities, lubricants.
smamicals. catalysts, faciities, sarvicas and other matarials required for
Comraissioning.

On passing of the Pracormmissioning and charging of the Facilitizs at ralcd
yoitage, Commissioning would be aftained.
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afker placing e rong eete, s thond chsturhanee v e conoets

it 7 1 the conerete sarise o femand 1o je deiechne afles the form wazk et
romoved, the damage shall le repaited wotl a vck remens s taerrar
satisfaction of the Heployver elage th paegred nlem 1s baack 131100,

12 Backliiting and Remnval of Stub Tomplaies

2123 Alter opdomg of farmuork aned erngeal Al shoring, timbering i
backfilling shall be statted after repaes, il any, to the fovndaban enner -
Backfiiling shall normaily be done with the pacavated soil, urdess s 0 e
bype ar it consists of larpe houldersfstanes. in which esse the boulders @ o
he broken to a maximum size of 80-mm. Al jorations where barrawed ~oar
is regquired for backfilling, {Cnnteactor shall bear the eant perespectneg o lea
& lil.

1izz The backfilling mnterals shath Lo elean and free from orgame or el
forgign materials. A clay 1ype 5ol with a grain size dhintrilsstioon o 0.
more passing the no. 200 sieve as well as 2 Black cotton spil arg unaceey s
for backbilling, Thr earth shall Le <deposited in maxmum e denee
tovelled, wetted if mecessary and compacted properly helon: prnther taseer
deposited. The mksturs conlent for corapaction shall be based o e
Pravror campactian tost Tesulis given in the Greo-technical Repart, Claass
of sectlon (I The density of the compacted lackfri material may furthe-
verified to the satisfachon of the Employer hasad i the zand-enme mwede e
deserited in the ASTM DURSE-RE standard

1123 The backfilling and grading ghal] be carraedd Looag eissatien ol aboar @i,
aove Mo Anisbed proond level te drato ot water, Alter hackfilinu: e
high earthen embankment iband} eill be made along the sides nf eseas. oo
pits and fufficient waler witi be poured in the backBlung eanth for ar o o
heurs, After the pits have been backkiled to full depia the stub templder -
b removed.

.13 Zuring

The concrote shall be cored by manaining the conerete wet foe a peoant o
nt lzast Wi dave after piacing. Once the ooncrete has sel for 24 lours the o
may b backilled vk aebectred moistenioed soit Akl seell crnsohdate
Tapers nob @ sceeding JNmm Mhickness ol wereaiter Dolh e backhli ey
agyed papeaed chummies ahiall ke el st dere Sl pernadander ab ol g e
L TR A O P e roly sy shad? el e BEp vl [
T TR LG AR TR AR THES arceel b A veetiing 1l ags conhmeeeaie v

et oAl TE Loy !wruul

.44 Bonching
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When the line passes through hillyfundulated terrain, leveling the graund
rmay be required for casting of tower foolings. All such activities shall be
tereied benching and shall include cutting of excess carth and removing the
same o & suitable paint of dispasal a8 required by Employer. Benching shal!
be rocorted 10 only afler approval fram Empiayer, Volume of the earth to be
cut shall ke measured befoce cutting and approved by Emplover for
paymeni purposes. Further, to minimize benching, unequal leg extongiong
shall be considered and provided if found econamical. IF the levels of the pis
centres be in sharp contrast wilh the fevel of tower centre, suitsile jeg
exiensians may be deployed ss regquired.  The propesal shall be submittad
by the Contractor with detailed justification te the Emplayer.

Protection of Tewer and Tower Footing

Tawwer spolting shall endeavar W0 minimize the quantity of revetmen:

required.

The wark shail Include all aecessary sione revetments, concreting and warth
filling above ground level, the clearing from site of all surplues exeavated sail,
special measures for protection of foundation close ko or in nakas, tivar Bank
f red, undulated teream, prodection of up hill / down hill siopes required for
prefection of tower eic, including suilable revetment or galvanised wirs
netting and meshing packed with boulders. The top caver of stone revetment
shall be sealed with M-15 concrele {1:2:4 mix). Contractar shall recommend
protection at such locations wherever tequired. Details of protection of
toverftowet foating are given in drawing enclased with these sped(ications
for relerence purpasc only.

. Tower footings shafl generally be backfilled using soll excavated at site

unless deemed unsuitable for backfilling In the atter case, Backfilling shall
he done with borrawed enrth of suitable quality trrespective of keads ana lift.
The wnit rate For backfilling. quoted in BPS shall include 1he required lead
ang consolidation and leveling of earth after backfiiling.

The provisianal quantilies for pratection work of fpundations are fumished
i price schacule of Bid Mroposal SheetyBPS). The wnit rates shall also b
appiicable for adfusting with the actual quantizieso! protection werks dene,
These unil rmtes shall hold good for protection wark carried oul on dawn
hiliy o up hills glopes applieable for the lnwer lacations,

The unit riokes (or randany poabibe tAasenry revetment guoted in price
seledithe shalt also includs excavation & (1:3) rattdom masonry and unit race
for top .‘il.‘tliil‘lg willy BE-HS conwerete. Tar poyment Burposes E‘Im volume of
randem ruatle Mmasoey revelonn: shall be measgred From Lattem te o
sealing eoat and pautar the quated rates indicated in prico scloduls

P extra eates shali e paed b Alleed wark suwlt ae excavatioag, far
el packed Qo ab taewd of wees bales sl Foswewer o deduriing
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The casws conmining caiily damapeable aterial ahall Twr wery caceinlly
poacked and marked with approprate cayting symibols, Qo fragie hawdle
weith CRF, W5 jar Yook el wherewnd &pp!'--:al.:rin.

Lacts package shall be imuibly inarked by the Comtractor at [12% (*x pPEELSLS
showing 1he details such z« doseription and guantity of cantents, the name of
the gonstgnee and address, the gross and nel welghts of the package, the
name of the Conleactor 010

Ermployar 5 Envirepment and Social Pelley and ils {mplemenlation

Develapment and prowth of ankind  through  indostrializabisn arnl
umwarranted e of natural resonzees hod inflicted consireralie impact oo
Environment and Sacety. Mg a result, Envitonmental apret Sl dzsues Rave
emerged as the focal point of ghohal dekate,

Emp!nyer's activities by their inbwrent nature and Mexbility Rave teg g ilale
impacts on environmenlal andd sociat atributes. In order 16 addross these
izsues and to mateh the rising expectations of 2 cleanar, safer and healthier
ervironment, Employar has ownived its Environimentat and Social Palicy ond
Pracedures (BSFF) The Rey primeples of Employer Cpwronmental o
Soctal Policy are:

i Avaidance of environmentally and socially sensliive aceas while
planning pruject activikies.

ild Minimisatdon  of  apipaold whirt pmier:r Activities  (ESUr W
ctwvironmentally aaed sommay sersiLive Areas,

Hid bt atienm of any nrtyeidabie adverse irnpacks arisngt ol of H:
prenects

Basic icaues 1o Be kept mand whibe raorving oul construchoan AcCriwites AT
iy

i ivend sowinlly sensilive arees with fegard o hepman habdladions ane
areas al eultorl sigmbiranoy
1] Swcure thie pberest ol puspie aflecied by Bmplaver’s prorects

Wit dmvolve doeal people abecnsd Loy Iealspaeasian e prope dnowan moer

peipu etk suirebity

vl Consul affecled poople o drcisions aving inyphontion e them i
punsidered neeerisdry

v Al of freient aed =l e by T ac e

P . .
Vil Eoor bt al il paeneat dangers o peorrle’s Pty rucnepatioeal
aafery Aucd salieber ot R arul e ppegrerbeee prdaghates s

TR LT

TFTLE NS LT

- ; ——— .
T o fam mae ik e WYL ¢ ke T e = -



3

2.1

17

2B

2.9

LA ISR

vii) IEatabiish proventive mecharisms ko guaraniac sataly,
visil Mitigation measures in casa of accidents.

vt Avpid untvarrantgd cuttieg af trees in forest area.

While conglrugling the lines through  fores: sizelches the cantractan wil’
provide alternate fuel to s employne e, working labovestsuparasars el
it order to avaid cutling of fotest woods,

Cohlractar will ensure ssfety o the wild Lie, during wockingfeamping nea:
ta the Mational park.

Contractor during constructien of lines in agricultural lields will ensur.
minimuwn damages to the ctops, trges. bunds, lrrigation ete, [f the same is
un-avoidable, the decision of Engineer- in-charge shali be finat,

The weastefexcess mratceialdebrs should be removed from  the construction
site inctuding agricuitural feld, forest stretches, river et immediatety afles
canstruction wieirh,

Fhe Contractar will ensure gasl disturbance to the hill slope and naturzi
drainage so a8 @ aved soil erogion. Matural drainags in plain area
Aigterbed 1o be traned 1o the satsfaction of Engincer- in-charge.

Ax (ar as possibie exsling pathikutchha roadfapproach shall ke vised for th
ernstruction. .

The Contractor will eosure  supply ot stone  clipsisand  from
authorised/approved quarry arcas,

FPraper doonrontalion of above, f any
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