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1.0 SCOPE

This specification coverthe design,manufacturefesting, packing and supply afdoor,
draw-out type High Voltage Switchboards up to amdluding 33 kV, incorporating
Vacuum Circuitbreakers

2.0 CODES AND STANDARDS

2.1 The equipment shall comply with thequieements of latest revision of the
following standards issued by BIS (Bureau of Indatandards), unless otherwise

specified:
IS-5 Colours for ready mixed paints and enamels.
1S-694 PVC - insulated cables for working voltages up nd ancluding 1100V
1S-1248 Dir_ect acting i_ndicating analogue electrical measgyrinstruments and
their accessories
IS-2071 Methods of high voltage testing
Porcelain post-insulators for systems with nomuwdiage greater than
IS-2544 1000 V
1S-2705 Current transformers
1S-3156 Voltage transformers
IS-3231 Electrical relays for power system protection
1S-3427 AC Metal enclo_sed syvitchgear and control gear &ed voltages above
1kV up to and including 52 kV
IS-3618 Phosphate treatment of iron and steel for protactigainst corrosion
IS-5082 Material data for aluminium bus bars
IS-5578 Guide for marking of insulated conductors
IS-6005 Code of practice of phosphating of iron and steel
1S-9920 Switches and switch isolators for voltages above01\d
AC disconnectors (isolators) and earthing switchas voltage above
1S-9921
1000 V
IS-10601 Dimensions of terminals of high voltage switchgaad control-gear
1S-11353 Guide for uniform systen of .marking and identification of
conductors& apparatus terminals
I1S-12661 HV motor starters
General requirements for switchgear and controlr glEat voltages
IS-12729 .
exceeding 1000 V
I1S-13118 General requirements for circuit breakers for \gg& above 1000 V
IS-13703 Low voltage fuse for voltages not exceeding 1000AC or 1500 V DC

Page2 of 18



Standard Specifications for High Voltage Switchboads

2.2

2.3

2.4

2.5

3.0
3.1

3.2

3.3

3.4

3.5

3.6

MRPL/Elect/Equipment Specs/013 — Rev 0 [01.10.2024]

In case of imported equipmestandards of the country of origin shall be appliea
if these standards are equivalent or stringent tharapplicable Indian Standards

The switchboards shall also conform to the prowisiof Indian Electricity rules
and other statutory regulations currently in force¢he country

In case Indian standards are not availabteahy equipment, standards issued by
IEC / BS/ VDE / NEMA or equivalent agency shalldeplicable.

In case of any contradiction between vari@isrred standards/ specifications/ data
sheet and statutory regulations, the following owfedecreasing priority shall govern:

(i) Statutory regulations.
(i) Data sheets.
(i)  Job specification.
(iv)  This specification.
(v) Codes and standards.

GENERAL REQUIREMENTS

Theswitchboards shall be suitable for installatiord asatisfactory operation in a
pressurised sub-station or in a substation wittiricded natural air ventilation in
a tropical, humid and corrosive atmosphere. 3Wwéchboards shall be designed to
operate under site conditions as specified in théa csheets. If not specifically
mentioned therein, a design ambient temperatud®e and an altitude not exceeding
1000 metres above mean sea level shall be condidere

All equipment supplied under the purview bist specification is intended for
continuous duty operation, as per nameplate ratinder the specified ambient
conditions.

Vendor shall ensure availability of sparetgpand maintenance support services for the
offered equipment for at least for 15 years fromdhate of supply.

Vendorshall give a notice of at least one year to the eset of equipment before
phasing out the product / spares to enable theused for placement of order for
spares and services.

The offered equipment shall be brand new with stdtart technology and proven
field track record. No prototype equipment shalldffered.

Enclosure and Protection

a) The High Voltage Switchboard shall be metal-enaddosend shall comprise of
standard pre-fabricated, cold-rolled, sheet stedisuassembled to form a rigid,
freestanding, dead-front structure. As a minim@mm (14 SWG) sheet steel shall
be used for all front and rear doors and coverslaéanm (16 SWG) sheet steel for
inter-panel partitions. Wherever required, stifienshall be provided to increase
stiffness of large size doors and covers.
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b) Vertical panels shall be assembled to form a caotis line-up of uniform height.
Rear panel sections for cable / bus-duct terminatfwall also be of the same height
as that of the front panel section.

c) The switchboards shall be totally enclosed and ireproof. If necessary, openings
for natural ventilation shall be provided. Thesalshe louvered and provided with
wire mesh having opening less than 1 mm. The eustoshall have complete
protection against approach to live parts or cantath internal moving parts (IPH
6) as per IS: 3427.

d) All openings, covers and doors shall be providetth wsuitable neoprene gaskets.

e) Each unit of the switchgear shall have necessaeyrial sheet metal barriers to form
separate compartments for circuit breaker, bus-bassruments and relays, cable
connections, etc. Compartments for cable connextitwall allow cable termination
and connection work with the switchgear energised.

f) Suitable arc propagation metallic-barrier shall detorily be provided in the bus
bar compartment at every junction between two audfjaccubicles. In case
propagation barrier cannot be provided due to coosbnal factors, arc traps shall
be provided, for example, at the end panels. laeddent pressure relief devices
shall be provided for all HV compartments, i.e. bbar, cable and breaker
compartments and each compartment shall have eégbeertificate for withstanding
internal arc fault.

g) All identical equipment and corresponding partdidbafully interchangeable.

h) Safety barriers | shutters shall be provided torpiepersonnel to work safely within
an empty compartment with the bus bars energised.

i) It shall be possible to extend the switchgear iinegidirection at a later date. Ends of
bus bars shall be suitably drilled for this purpd3anels at extreme ends shall have
openings, which shall be covered with plates scdeteethe panel. Details of
drilled holes in bus bar and openings in theets provided for future
extension shall be clearly shown in the vendamihgs.

j) The breaker draw-out carriage on the switchboardll diave three positions:

"Service", "Test" and "Draw out” viz.:

(i) The “Full In” or “Service” position - In this positn both power and control
circuits shall be connected. This shall be the mbroperating position of the
circuit breaker.

(i)  The “Test” position - The power contacts shall lsconnected in this
position but the control connections shall net disturbed, it shall be
possible to close and trip the breakers ingbgstion.

(i) The “Draw-Out” Position - both power and controlrceiits shall be
disconnected in this position.

k) The circuit breaker shall be lockable in "servigeid "test" positions. Automatic
safety shutters shall be provided to ensure thecessibility of all live parts after the
breaker carriage is drawn out.

[) There shall be a distinct overall door for the Beracompartment, which can be
closed with the carriage in draw-out position anghall be lockable type. In the
service position, it shall not be possible to offenfront breaker compartment door.
The front breaker compartment door shall be openahly in conditions when the
breaker is either in the “test” or in “draw out’raitions.
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m)It shall not be physically possible to put the bexain the “Service” position with
the front breaker compartment door in open comnualitio

n) All front breaker compartment doors shall be preddvith a Folding lockout hasp,
allowing up to three padlocks to lock out the berakompartment door for
personnel safety. Three nos. locks with two keysheaust be provided with every
LOTO - Lock-Out-Tag-Out hasp.

0) All circuit breaker modules of the same rating ki@ inter-changeable. Suitable
interlocks shall be provided to prevent the follogvbperations:

() “Plugging-In” or “drawing out” of a closed breaker.
(i)  “Plugging-In” a breaker with the earthing isolatdosed. “Closing” of the
earthing isolator with the breaker “Plugged-In”.
(i)  Pulling Out the auxiliary circuit plug with the laieer in the “Service”
position.
(iv) Pushing in the breaker to the “Service” & “Test"simn, with the auxiliary
circuit plug not in position.

p) All hardware shall be corrosion-resistant. All jsirand connections of the panel
members shall be made by zinc-passivated or cadsplatad, high-quality Steel
plates. All nuts, bolts & washers for assembling planel shipping sections, for HV
& Control Cable termination must be necessarilystdinless-steel and must be
secured against loosening.

g) Suitable removable type eyebolts shall be provittedthe lifting of the panel /
shipping sections. These bolts, when removed stadllleave any opening in the
panels.

r) Cable Glanding plates must be of removable typauttiple sections — construction
must be such so as to minimise cutting / grindiriggland plates. HV Cable
openings & cable terminals must be suitable fomieation of HV Cables with
overall outer diameters of 50 mm to 80 mm & suigdbhg bolts are to be provided
for tightening of copper / aluminium cable lugstwitashers & nuts.

s) Prefixed clamps must be made available on cabledgig plates to secure HV
cables in plates upon panel entry. In cases whérésnspecifically mentioned for
terminating multiple cables in a single compartmenequately long cable terminals
with multiple holes for bolting of cables are to®vided. The terminal holes must
be so spaced so as to accommodate cable lugs @ldEe@nt to each other for each
phase.

Accessibility for Panel Operation

a) All relays, metering and control components shallmounted on the panel front
only.

b) Checking and removal of components shall be passilthout disturbing adjacent
equipment. All equipment shall be easily accessible

c) It shall be possible to set all measuring relayd @struments in situ without de-
energising the switchboard. Mounting of relaysdgrarticular breaker feeder panel
shall be limited to that particular feeder only andst not be mounted on adjacent
cubicles.

d) All mounted equipment shall have identificationdag self-sticking PVC tapes at
the rear also. In addition, for all shipping seesip the serial nos. must be
permanently etched / painted both on the front & r&des for identification in a
panel line-up.
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e) Current Transformer secondary terminals must beilyeasccessible (facing
outwards) for confirming tightness, cleaning & iaspon. All CTs must be properly
marked with legible name-plate details on the Cdybo

f) The CT ratio for Feeder / Motor / Differential Reotion & Metering must be
marked on each of the Breaker front door namejalkieg with the breaker rating,
year of manufacture, P.O. Number.

g) Similarly, for Bus & Line PT cubicles, the PT désafvoltage rating / turns ratio /
PT Fuse details / etc) must be marked on the ffoat name-plate.

h) All terminals shall be shrouded with plastic covierprevent accidental contact.

i) For ease of opening of panel rear doors (which rbaesbf bolted type with two
handles), these doors must not be larger than 880Xr800 mm in size. In case the
rear opening is larger, multiple doors may be medi but each door must be sized
strictly within the specified dimensions. Each reaor must be provided with an
inspection window of adequate size.

Bus Bars

a) The switchboard shall comprise of 3-phase bus Waish shall extend through all
units of the switchgear line-up. The main bus Isfiall have uniform cross-section
throughout their length, and shall be sized toycaontinuously the rated current
specified in the data sheet. Preferably the bus-t& to be of flat strip shaped with
a rectangular cross section.

b) The Bus-bar shapes must be efficiently designedhé&at dissipation and ideally
have a high surface area to cross-sectional atieaoa high-current applications.

c) Bus bars shall be of high conductivity electrolytiopper only and supported on
insulators made of non-hygroscopic, non-inflammahkerial with tracking index
equal to or more than that defined in Indian stashda

d) Bus bars shall be housed in a separate chambershaill be accessible for
inspection. Wire guards or mesh shall be provioeside the enclosure to allow
visual inspection of bus bars, to avoid accideotaitact when the outer solid cover
is removed.

e) Both bus bars and the supports shall be adequsidgl and braced to withstand the
specified short-circuit current for 1 second. Dymastresses shall be calculated on
the basis of the specified peak short-circuit aurrédll bus supports shall be of non-
carbonising material, resistant to acids and adkali

f) Bus bars shall be insulated by using heat-shriekd/C sleeves or with epoxy
coating of requisite thickness. The insulating woapcoat must be of Red, Yellow
and Blue colours for phase-identification throughthe length of the switchboard
and in all shipping sections. The sleeves / injwdatoat shall be rated to withstand
the system line-to-line voltage for 1 minute. Thiwll be verified by a type test in
which the line voltage will be applied between sheeved / coated main bus bar and
an aluminium foil wrapped closely around the iniolaover a length of at least 500
mm.

g) All bus-bar joints (T-type or L-type joints) and &p-off connections from the main
horizontal bus-bars shall be provided with remogabliexible FRP shrouds of
correct dimensions for making a proper fit.

h) The thermal design of the bus bars shall be basedstallation of the switchgear in
poorly ventilated conditions. The cooling air volershall take into account only the
bus bar enclosure.
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i) The hot spot temperature for bus-bars includingtgoat design ambient temperature
shall not exceed 95°C for normal operating condgio

j) All bus-bar joints shall be provided with high tdesstrength Stainless steel bolts,
nuts and washers. Stainless-steel nuts / boltsheva shall be used for all bus bar
joints and supports.

k) The current rating as defined for switchboard andhponents in data sheet/job
specification are for design ambient temperaturaitet conditions and for being
inside the cubicle at fully loaded condition. T¥endor shall suitably de-rate the
nominal rating to suit the above condition.

HV Power Connections

a) The incoming power connection shall be through XLHPé cables or bus-duct and
outgoing power connection shall be through XLPE ERbles, as indicated in the
data sheet. Ample space for connection for thabées shall be provided at the rear
of the switchboards. In order to avoid accideotaitact in the cable compartment
while carrying out inspection by opening the reawer, a removable expanded
metal barrier shall be provided in the cable cormpant. Unless otherwise
specified, the power cable shall enter the switahthofrom the bottom. Non-
magnetic cable gland plates shall be provided &mdérs wherever single core
cables are used.

b) The switchboard shall be supplied complete withpsuis for clamping outgoing
and incoming cables. The head-room available hEtweable gland plate and
terminal lugs shall not be less than 800 mm fortdvgear up to 11 kV, and 1000
mm for 22 and 33 kV cables.

c) In case the standard panel depth cannot naocdate the specified no. of
cables, a rear extension panel of full heightldb@lprovided. A copper earth strip
of adequate cross-section & multiple holes (witiirdess steel nuts & bolts) shall be
brought near to the cable terminals along the botimost part of the rear
compartment — for terminating the shielding / armiomaid extending from the cable
termination kit. This will be applicable for anytersion panel as well.

d) Unless otherwise specified, all power cables sbater the switchgear from the
bottom.

3.10 Auxiliary Wiring and Terminals

a) Inside the cubicles, the wiring for control, sifim@, protection and instrument
circuits shall be done with BIS approved, PVC iasedl, flame retardant type,
copper conductor wire. The insulation grade shell660 V. The wiring shall
preferably be enclosed in plastic channels or wehtinched together. Wiring
between HV breakers or cable compartments to rataly metering compartments
shall be routed through flexible conduits.

b) Separate colour coding shall be maintained for Y1DC rated control cabling &
240V / 415 V AC rated control cabling.

c) A minimum of 10% spare terminals shall be provided each terminal block.
Conductors shall be terminated with adequatelydsizempression-type lugs for
connection to equipment terminals and strips. rged conductors shall be soldered
at the ends before connections are made to thentisn Sufficient terminals shall
be provided on each terminal block to ensure thdy @mne outgoing wire is
connected per terminal. Terminal strips shall peddty be separated from power
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circuits by metal barriers or enclosures. All spawatacts of auxiliary relays, timers,
etc shall be wired up to the terminals.

d) Each wire shall be identified at both ends by adlyesized PVC ferrules. Shorting
links shall be provided for all CT terminals.

e) PVC insulated copper conductor of cross sectionnin® may normally be used
provided the control fuse rating is 10 A or le$%r 16 A distributions, the control
fuse circuit must be done with 2.5 rhrnopper conductors. Each wire shall be
terminated at a separate terminal. CT Circuitwgrshall be done with 2.5 nim
copper conductors with Red Yellow Blue colour cadihorting links or suitable
shorting arrangement for shorting CT secondaryl &ieaprovided.

f) Unless otherwise specified, all external contrablea shall enter the switchgear
from the bottom.

g) Supporting facilities shall be provided for clangpitihe control cables.

h) All inter-panel control wiring within each shippirggction shall be by switchgear
vendor. The inter-panel wiring shall be taken tigtouPVC sleeves or suitable
grommets. For inter-panel wiring between the shggsections, wires in rolls of the
required length, connected at one point, shall bppked with the panel for
connection at site.

3.11 Control and Indication

a) Breaker tripping, closing and spring charging desishall be fed with DC control
power supply. The rated DC voltage shall be asipddn the data sheet. The
power supply for breaker opening, closing amtication devices shall be arranged
as follows:

(i) One DC feeder shall be provided for each bus seclibe bus coupler panel
may be fed from either of the two supplies. Supitage shall be 110 V DC,
unless otherwise specified.

(i) One separate, single-phase power supply shall beided for each bus
section for feeding space heaters, audible alarateh®, convenience single-
phase power sockets, etc. Supply voltage shaldBeV2AC, unless otherwise
specified.

(i)  Provision to receive DC and AC control supply sipadiferably be provided in
the bus-PT panel.

b) Breaker positions (CLOSE, OPEN, spring-charged, pesition, service position)
shall be indicated mechanically. Electrical iradions, with colours as given
below, shall also be provided:

(i) Breaker'CLOSE'  ------ Reda
(i) Breaker 'OPEN"  ----- Grdamp
(i)  Breaker auto-trip ~ ------ Anmbamp
(iv)  Trip circuit healthy — ------ Wihitamp
(v) Spring charging ~ ------ Bllzenp

c) A common DC control supply fail indication shall peovided for each bus section
with a blue coloured lamp preferably on the respedBus-PT panel.
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Earthing Connections

a) All cubicles shall be connected to an earth busrbaning throughout the length of
the switchboard. The minimum earth bus bar sizél Bea30 x 6 mm copper for a
short-circuit withstand capacity of up to 31.5 kad 50 x 6 mrhcopper for a short-
circuit withstand capacity above 31.5 kA.

b) All doors and movable parts shall be connectethéoetarth bus with flexible copper
connections. The frame work of all the panel vaiticshall be connected to this
earth bar Provision shall be made to connect théhiag bus-bar to the plant
earthing grid at the two ends of the switchboarnd-lp.

c) All non-current carrying metallic parts of the gguient and components shall also
be earthed. The earth bus shall be brought baeladb of the cable compartments
near to the cable terminals — separated by a ssti@nde, and earthing bolts & nuts
(all nuts / bolts / washers shall be of stainlé¢esl} shall be provided to ground the
cable armour. The mating surfaces of all boltedspahall be zinc passivated to
ensure continuity between them.

d) For Bus-Duct Earthing, two runs (double earthing)copper strips of adequate
cross-section, as per the short-circuit currenhsténd capacity, must run along the
sides of the bus-duct throughout its entire lendihese earth strips are to be
terminated at the switchboard end with the maintgdvsoard earth bus-bar —
adequate openings shall be made on the switchlepatdsure for taking-in the bus-
duct earth strips. At the other end, the bus-dadhestrips are to be terminated with
the transformer earth-grid.

Space Heaters The panels shall be provided with space heatepgdvent moisture
condensation and maintain cubicle temperature 35@vea the ambient. The space
heaters shall be located at the bottom of the pandlshall be controlled through a
MCB and a thermostat with an adjustable setting.e Guuch thermostat shall
mandatorily be located in the metering or relaynebar. In addition to the instrument /
metering chamber, the CT compartment is also t&ept at a higher temperature for
avoiding moisture condensation on CT surface & Itasti flashovers. Hence along
with the metering / instrumentation compartmeng table terminal compartment —
housing the CTs is also to be provided with sepaspace heaters.

Panel supporting Base-Framegto be supplied & installed by the owner): The glan
shall be suitable for installation on panel suppgrbase-frames fabricated out of mild-
steel. Hence the panel verticals shall be suitfleack welding at the bottom, directly
to this base-frame.

Nameplates

a) A nameplate with the switchboard designation shalfixed at the top of the central
panel. Separate nameplates giving details for tseater / breaker (such as CT ratio,
Breaker rating, P.O. Number, Date of Manufactute,) eshall be provided on the
front doors of each of the panel verticals.
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b) A Danger notice plate (Skull & Bones Arrangementhwioltage rating in Red
Background) shall be provided at the front and relaeach panel vertical. The
danger notice plate shall indicate danger notida woltage rating both in Hindi and
English. Overall dimensions of the danger notic&elshall be 150 mm - wide &
150 mm — high.

c) The nameplates for feeder compartments shall cordadi details regarding the
feeder type (incomer / bus-coupler / plant-feed®lotor Feeder / Capacitor
Feeder / Transformer Feeder / etc.) for drives dipgent controlled by the
particular module as per approved single line diagrincluding the rating of the
feeders.

d) Blank nameplates shall be provided for all spamd vacant modules, indicating
“SPARE FEEDER” and also indicating the type & rgtiof the feeder.

e) Nameplate or polyester adhesive stickers shall fwviged for all equipment
mounted inside the switchboard. Inside the feedenpartments, the electrical
components, equipment, accessories like switchgeeatrol gear, LED Indication
lamps, relays, MCBs. Control Fuses, etc. shalluiglsly be identified by providing
permanently affixed stickers.

f) Special warning plates *“ ISOLATE SUPPLY BEFOREPENING THIS
COVER” shall be provided on removable covearsdoors giving access to
cable terminals and bus bars maintained at Higjtage.

g) Special warning labels shall also be provided imdide switchboards, wherever
considered necessary. ldentification tags shall ppevided inside the panels
matching with those indicated on the switchboairthg diagrams.

h) Engraved nameplates shall preferably be of 3-pllaqBWhite Black) lamicoid
sheets or anodised aluminium. However back engrgpezdpex sheet nameplates
may also be acceptable. All such nameplates & dangéce plates must have
rounded corners and shall be fastened by counitds reimovable screws and not by
adhesives.

3.16 Painting

a) All metal surfaces shall be thoroughly cleaned dadgreased to remove mill scale,
rust, grease and dirt. Fabricated structures blegtiickled and then rinsed to remove
any trace of acid. The under surface shall be peepdy applying a coat of
phosphate paint and coat of yellow zinc chromaimem. The under surface hall be
made free from all imperfections before undertakimgfinishing coat.

b) After preparation of the under surface, the switard shall be spray painted with
two coats of epoxy based final paint or shall begber coated.

c) Colour shade of the switchboard final paint shallas per BS 627 (Light Aircraft
Gray) unless specified otherwise.

d) The finished panels shall be dried in stoving oviendust free atmosphere. Panel
finish shall be free from imperfections like pinbs) orange peels, runoff paint etc.
Vendor shall supply final paint in spray-paint hest (total of 15 spray-paint cans
per switchboard) for final touch up at site.
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e) All unpainted steel parts shall be of stainlesglsbaly. If these parts are moving
elements then they shall be greased.

3.17 Marshalling Cabinet & DCS Interface Signals

a) A separate vertical with control cable terminalstErminating all control cables for
DCS interface must be provided for each bus-section

b) Provisions for terminating & glanding several nmugtire control cables must be
made at the bottom of the Marshalling cabinets.

c) Each feeder must be internally wired up to the @e8pe bus-section’s marshalling
cabinet and the following signals must be madelalvke as a minimum for relaying
up to the owner’s DCS:

Run Indication (Breaker On)
Digital Inputs to Owner’s | Breaker Off Indication

DCS Breaker Trip Indication (fault
indication)

Digital Output from Breaker Start Command

Owner’'s DCS Breaker Stop Command

From Current Transducers in Motor
Feeders — for current indication

“From Voltage Transducers in
Switchboard Incomers — for voltage
indication.

4-20 mA Signals to Owner’
DCS over 24V -DC

d) Inside the Marshalling Cabinet, all terminals peiteg to a single feeder must be
grouped together, with adequate gaps / partitietsden each such groups.

e) Adequate naming of marshalling cabinet terminald printed barrel ferruling for
inter-panel wiring must be strictly followed easigntification.

40 SWITCHBOARD COMPONENTS

4.1 Circuit Breakers:

a) Vacuum circuit breakers shall be used in all thghHVoltage switchboards rated
from 3.3 kV upwards up to 33 kV. The exact type aatthg of breakers shall be as
indicated in the data sheet. Breaker transporegrsimust be provided for cassette-
mounted breakers for each switchboard / isolataepane trolley per Bus-Section
/ isolator panel must be mandatorily supplied.

b) Vacuum circuit breakers shall be designed to hiave switching-over voltage
levels and with a long switching life. The intertepshall be leak-free.

c) Each of the breakers shall have at least 6 nornogain (NO) and 6 normally closed
(NC) spare auxiliary contacts for purchaser's ligaese are not available, auxiliary
relays shall be used to multiply the auxiliary @ns of the breakers.

d) The breakers shall have a universal motor-operaedng-charged mechanism. It
shall also be possible to charge the springs mnudihe closing spring shall get
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re-charged (for subsequent closing) soon afteroairtg shot and prior to breaker

tripping. In case the limit switch fails to cut dbe spring-charging motor with the

springs fully charged, the motor shall beomatically de-coupled. The control
circuit shall be suitable for local as well as réencontrol. Breakers shall be trip-free

and shall have an anti-pumping device. The breagerating duty shall be O — 0.3

Seconds — CO — 3 Minutes — CO unless otherwiseedg(® - Open, C - Close).

e) Operating Mechanism:

1) Electric power operating mechanism shall be motourvd spring charged stored
energy type. However, manual-operating mechanieay be of the spring
charging stored energy type or the springsess type. For circuit breakers
with electrical power operating mechanism, provisghall also be made for
manual spring charging. Closing time of circuitdders with manual operating
mechanism shall be independent of the speed afgamting handle.

2) All stored energy operating mechanism shall bemzpd with following features.

(i) Failure of springs, vibrations or shocks shall cenise unintended operation
of breaker or prevent intended tripping operation.

(i) Closing of circuit breakers shall be prevented smléhe spring is fully
charged.

3) All electrical power operating mechanisms shalkh#&able for remote operation
and shall be equipped with following features:

(i) Provided with universal motor operable on AC or &sbtrol supplies.

(i) Provided with emergency manual charging facilitheTmotor shall be
automatically, decoupled (mechanically) once thewma&charging handle
is inserted.

(iif) Closing operation of circuit breaker shall autorelty initiate charging of
the spring for the next closing operation with waiting for tripping
of circuit breaker.

(iv) Closing operation shall be completed once the mipsnpulse is given and
the first device in the control scheme has respdmrden though the control
switch/ Push Button is released provided no counfermpulse is present.

f) Circuit breaker trip and closing coils in case tdcérically operated breakers and
trip coil in case of mechanically operated breakand circuit breaker indication
shall be suitable for satisfactory operation onoatml| supply system indicated in
data sheets/job specification.

g) All circuit breakers shall be provided with meclatly operated emergency trip
device. This device shall be available on the frofitthe panel. Mechanically
operated ‘closing' device shall be provided forba#takers. However mechanical
closing shall be inhibited for all circuit breakensservice position.

h) The breakers shall be shall be provided with anmping & trip free provision.
Each breaker shall be also provided with an opmratounter.

Pagel2 of 18



Standard Specifications for High Voltage Switchboads

MRPL/Elect/Equipment Specs/013 — Rev 0 [01.10.2024]

i) Metal Oxide surge suppressors shall be providealbioutgoing vacuum circuit
breakers to limit the over voltage to a maximun2d p. u. rated peak line to earth
voltage.

j) Line PT shall be mounted in a separate draw-outagg. In case of truck mounted
breaker, line PT shall be provided in a separatelpa

k) The complete breaker assembly should have intargeebility with breakers of
identical ratings.

[) An integral earthing system, or a separate eartt@émgage/truck, shall be provided.
In case of a separate earthing carriage, the ragesslleys for bus-side and line
(cable)-side earthing shall be supplied. After dittwing the circuit breaker, this
can be inserted to facilitate earthing of cables bns bars. Earthing truck shall be
complete with the PT and voltmeter, giving audisedl indication and solenoid
inter-lock to prevent closing of bus side earthingck on live bus-bars. Earthing
truck operation with door open is acceptable.

m)The actual numbers & type of earthing trucks shalas per attached data sheet.

n) For tripping of circuit breakers, Open — to — Ttype feature must be built in the
tripping logic circuit. For all purposes, such asgess trip command from Owner’s
DCS or a faulty DCS Interface Cable, the breakeustririp upon sensing a Open
circuit.

4.2 Current Transformers:

a) Current transformers shall conform to IS: 2705. $hert-time rating shall be equal
to that of the HV switchboard. They shall be modnte& the stationary part of the
switchboard. The CT ratings shall be as shownendita sheet. Protective CTs shall
have an accuracy class of SP and an accuracyfaatiar greater than 10. CTs for
instruments shall have an accuracy class of 1.Gaaratcuracy limit factor less than
5.0. One leg of the CTs shall be earthed. Sepatdte shall be provided for
Differential and Restricted Earth fault protections

b) All CTs shall be star connected. Interposing CTT{IGhall be provided (if required)
for differential protection of transformers havisigr-delta connection.

c) Proper access to each set of CTs especially tokctiex tightness of the CT
secondary terminals - shall be available for reainaintenance.

d) Each CT must have a name-plate — with legibleretteindicating the CT serial no.
| CT parameters.

4.3Potential / Voltage Transformers:

a) The voltage transformers shall conform to IS: 31HGe voltage transformers shall
be of draw-out type and shall be provided with #puoiniature circuit breakers with
auxiliary contacts on the secondary side.

b) The draw-out mechanism shall disconnect the Vnftbhe bus-bars. The primary
connection shall be disconnected before the VT ipesoaccessible. Neutral point of
the star connected VTs both on the primary andretany sides shall be earthed.
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c) The VTs shall have an over-voltage factor of 1.0630 seconds, and an accuracy
class of 1.0 from 10% to 120% of normal voltagee TWTs selected shall be
compatible with the system grounding.

d) The primary rated voltage shall be equal to thedaltage V of the system or V /
V3, if the VT is connected between phase and neutral

e) If not otherwise specified, the secondary voltagallsbe 110 V, or 11043 V. The
burden and class of accuracy shall be as spediiiethta sheets. For directional
relays, either a 3 - phase 5 - limb VT or 3 singfese VTs with secondary windings
connected in open delta shall be provided.

4.4Measuring Instruments: All analogue instruments shall be of square patt@énx 96
mm, flush - mounted type. Measuring instrumentdl s¥&a provided, as specified in the
attached data sheet. All required auxiliary eq@ptsuch as shunts, transducers, CTs,
VTs, etc, shall be included in the scope of thet@viioard supplier. The accuracy class
for all instruments shall be 1.0 as per IS: 1248.

Digital instruments shall also be acceptable, gledispecific approval from the Owner is
obtained (for make and model) before placemeniitbboard order.

a) Ammeters and Voltmeters: Analogue meters shall be of moving-iron type. The
range shall be as indicated on the drawings. Ammsébe motor feeders shall have a
non-linear compressed scale above rated currentlimate motor starting current.

b) KW _/ KWh meters: The kW / kWh meters shall be suitable to measuntgalanced
loads on a 3-phase, 3-wire system. The kW melet gperate on a VT secondary
voltage of 110 V.

c) Frequency meters: These shall be of direct-reading or digital typed shall
operate on a VT secondary voltage of 110 V. Thedsted range shall be 45-50-55
Hz.

d) Multi-Function Meters: Wherever specified, digital multi-function metékdFMs)

— with 7-segment LED displays shall be providedaddition to analogue meters.
The MFM shall have 3-row / 8-digit display configtion and shall be
communicable on RS 485 interface over MODBUS RTatqwol.

4.5Relays:

a) Type of relay i.e. electromechanical, static or etoal shall be as defined in the
attached data sheet (MRPL/Elect/Data Sheet/00@baspecification.

b) All electromagnetic protective relays shall be baoknected, of draw-out type,
suitable for flush mounting and fitted with dugjktt covers. Alternatively, "plug-in"
type relays will also be acceptable. Auxiliary pelaare acceptable in fixed
execution.

c) The relay cases shall have a provision for insertb a test plug at the front for
testing and calibration using an external powerpsupvithout disconnecting the
permanent wiring. The insertion of the test pluglishutomatically short circuit the
CTs and permits extension of external power sufipthe relay.
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d) All protective relays shall have hand reset faciihd clear operating indication, e.g.
flags for mechanical type relays or light emittirdjodes for static type relays. It
shall be possible to reset the flag without openiregrelay case.

e) All tripping relays shall be of lockout type withahd-reset contacts and shall be
suitable to operate on the specified voltage. Thelss/s shall have self-coil cut-off
contacts, and shall be provided with hand-resetadjo® indicators. Tripping relays
will be acceptable in non-draw-out cases.

f) The tripping relay shall be suitable for satisfagtoperation from 50% to 110% of
the specified control supply voltage.

4 .6Auxiliary Equipment:

a) Auxiliary relays and contactors: Auxiliary relays and contactors shall generaky b
used for inter-locking and multiplying contacts.liary contacts shall be capable
of carrying the maximum anticipated current.

b) Control switches All control switches shall be rotary type, haviaggam-operated
contact mechanism. Unless otherwise stated, cibcedker control switches shall be
3-position C-N-T, spring return to Neutral (N) froboth Close (C) and Trip (T)
positions. They shall have pistol-grip handles waitlockable arrangement.
Ammeter selector switches shall have a make-bdimak feature on its contacts.
The selector switch shall generally have four pas# three for reading 3-phase
currents and the fourth for the OFF position. Thimeter selector switch shall also
have four positions: three shall be used to meathwee line (RY - YB - BR)
voltages and the fourth shall be for the OFF positi

c) Timers: For re-acceleration duty, timers unless otherwiated, shall be pneumatic
type and shall have adjustable time setting of @ditbnds. Alternatively static timer
may be considered. The time settings, where spdcshall be accurately set before
despatch of the switchboard. Timer provided fontoa of capacitor feeder shall
have minimum setting of 0-5 minutes.

d) Indicating Lamps: Clustered LED type indicating light with minimum @&m
diameter size shall be provided for indications.

e) Current_Transducers: For every HV Motor Feeder, a current transducer of
matching ratings must be provided for taking a 4A2A signal over 24 V DC to
owner’s DCS / PLC. The Current Transducers musbfbdaree element type for a
three-phase true RMS value indication and a 110C0V/aDxiliary voltage.

f) Voltage Transducers:For each of the Incomer Feeders in the HV Switelnthdine-
up, voltage transducers are to be provided fontaki hard-wired voltage indication
to the owner’s DCS. The Voltage Transducers must gi4-20 mA signal over 24
V DC with an input signal voltage of 110 V - AC frothe secondary of potential
transformers and an auxiliary voltage of 110 V O@Ge Voltage transducers are to
be of 3-phase / 3-element, 3-wire type for givingetRMS value indications.
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5.0 SPARES & ACCESSORIES

The following accessories must be mandatorily sedplith the HV Switchboards — without
any additional cost implication as part of switcatbsupply:

a) Bus & Line Side Earthing Trucks;

b) Breaker Trolleys (for each bus-section or isol@i@mnel) for cassette type breakers;

c) Earthing / Discharge Rods of adequate voltage gfaae each for every bus-section);
d) One Digital Multi-meter of MRPL approved make;

e) 15 nos. Spray Paint Bottles / Cans for final touphpaint with each switchboard line-

up.

The following spares must be mandatorily supplieith whe HV Switchboards — without any
additional cost implication as part of switchboaupply:

a) One set (3 nos. each) of Bus & Line PT Fuses;

b) One no. each of all types of numerical & auxiliaglays;

c) 20 nos. of control fuse-links of all current ratng

d) One set (3 nos.) of Current Transformers of alienirratios;

e) One set (3 nos.) of Line PTs & Bus PTs;

f) 5 nos. each of LED indication lamps of all colours;

g) One no. each of all types of Rotary Switches & &eleSwitches;

h) One no. each of all types of Digital Multifuncti@nAnalogue Meters;

The above enlisted accessories & spares will bpl&gpas part of all switchboard packages
without any additional cost to the owner. In caselsere additional quantities of the above
enlisted switchboard components are envisaged ompopents other than those enlisted
above are required to be supplied, the same wiipgeeified in the respective data-sheets for
which the supplier may quote prices separately.

6.0 INSPECTION AND TESTING

6.1 During fabrication, the switchboard shallduject to inspection by the Owner, or by
an agency authorised by the Owner, to assess thgregs of work, as well as to
ascertain that only quality raw material is beirsgd in the process. The manufacturer
shall furnish all necessary information concerriimg supply to the Owner's inspectors.

6.2 All routine tests shall be carried out aslfel2729 at the manufacturer's works under
his care and expense.

6.3 Type tests, if specified shall be perform@dort circuit and internal arc tests shall be
performed at CPRI or equivalent independent tedtibg Impulse withstand and Heat
run tests may be performed at manufacturer’s works.
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6.4 Type and shop tests shall be witnessed bgsgpector of the Owner, or of an agency
authorised by the Owner. Prior notice of minimumwvdeks shall be given to the
Owner/ inspector for witnessing the tests.

6.5 Acceptance Tests The following acceptance tests shall be carried @t the
manufacturer's works under his care and expense

a) A general visual check shall be carried out maighinith the detailed Bill of
Materials for the switchboard. This shall cover mw@ament of overall dimensions,
location, number and type of devices, location @mthection of terminals, etc.

b) Manual and electrical operation of all circuit btees and all numerical / auxiliary
relays shall be checked under the worst conditidrasixiliary supply voltage.

c) Dry insulation test with power-frequency voltagalsibe conducted for the main and
auxiliary circuits.

d) Insulation resistance of the main and auxiliarcuits shall be checked before and
after power frequency voltage withstand test.

e) Operation and scheme check shall be carried owviery control function as per the
approved schematic diagrams by manually simuldiod conditions and operation
of control switches, numerical / auxiliary relags;. For example, in a two incomer &
one bus-coupler arrangement, all schemes & intesl@s per the switchboard data-
sheets are to be simulated at the testing locatioihoffered for witnessing.

f) For equipment bought from other sub-suppliers,ifeedt test reports of the tests
carried out at the manufacturer's works shall lmrstied. Normally, all routine tests
as specified in the relevant standards shall belwted by the sub-supplier at his
works.

g) Each of the switchboard feeders must be checkedufationality after testing of
individual feeder protection CTs & Bus / Line PTims(lation resistance tests,
winding resistance tests, ratio tests, etc.). Féfleréntial protection CTs, fault-
conditions are to be created at the testing lonasind the tripping of associated
numerical relays is to be demonstrated. Bus Diffeaé protection feature needs to be
demonstrated at the testing location.

7.0 PACKING AND DESPATCH

The switchboard shall be divided into seveshlipping sections for protection and
ease of handling during transportation. All outgpifeeders shall be packed as separate
shipping sections. The equipment shall be properacked for selected mode of
transportation i.e. ship / rail / trailer. The pknghall be wrapped in polyethylene sheets in
multiple layers before being placed in wooden dteases to prevent damage to the finish.
All such crates / cases shall have hard skid battonade of non-perishable plastic /
polycarbonate base material for lifting / shiftingandling.

All interconnecting accessories such as nuts Sldaltashers / bus-bars / shrouds / gaskets /
interconnecting wires & sockets including the spaskall be packed in separate wooden
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crates. These boxes must be with seaworthy packitiy a detailed packing list placed
inside the box as well as attached with other ttaleeuments.

Packing must protect the front panel of every siigsection very effectively — including
the Numerical Relays / Auxiliary relays / LED Indions / Meters / selector & T-N-C
switches which must be given additional cushionkpag The crate package must bear the
following essential indications:

(i) Fragile (glass);
(i)  Not waterproof (umbrella);
(i) Position: top (this side up), bottom (arrows);
(iv)  Centre of gravity (G);
(v)  Lifting points (chains);
(vi)  Owner's particulars;
(vi)  P.O. Nos.; etc.

The switchboards & associated equipment will beestaoutdoors for long periods before
installation. The packing should be suitable fotdoor storage areas with heavy rains / high
ambient temperature unless otherwise agreedtheisupplier's responsibility to ensure that
all panels are delivered in undamaged conditionMBPL and any damages to the
switchboards & associated components during tramsist be repaired / replaced by the
supplier free of cost.
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1.0 SCOPE

The intent of this specification is to define thanmmum requirement of design,
manufacture, testing, packing and despatch of nigalerelays. The specification also
defines the requirement of serial communication imtegration with data concentrator,
substation Man Machine Interface and upper levetrobsystem.

2.0 CODES AND STANDARDS

2.1 The equipment shall comply with the requireise of latest revision of
following standards, unless otherwise specified:

IEC 60068-2 - Basic environmental testing procedure (part dld,cpart 2 - dry heat,
1/2/30/48 | part30 -damp heat, cyclic, part 48 - storage tyatpre)
IEC 60529 Degree of protection provided by enclosure
IEC 60255 Electrical relays
IEC 60255-3 | General performance requirement
Insulation tests for electrical relays (Voltage hsitand test, insulation
IEC 60255-5 resistance test, Dielectric test, Impulse voltagistand test, clearance
and creepage distance.
Measuring relays &protection equipment (Measurement of accurg
rated burden, thermal requirement, dynamic vaiogid & dependency
IEC 60255-6 ) . :
of frequency, ambient temperature & auxiliary vgitaange, marking &
data, mechanical durability)
Interruption to and alternating component (rippi@) de auxiliar
IEC 60255-11 1P ; Ing comp (ripple) uxiiary
energizing quantity of measuring relays.
IlE/CZ ?%255'21 | Vibration tests/ Shock and bump test/ Seismic test
IlEC 6025522 1 1 Mz burst disturbance test
I2EC 60255-221 Ejectrostatic discharge test
|3EC 60255-221 Radiated electromagnetic field disturbance tests
I4EC 60255-227 L2t transient disturbance test
IZE_)C 60255-221 Conducted and radiated radio frequency emissida tes
IEC 60255-23 Contact performance requirement
IEC 61000 Electromagnetic compatibility (EMC)
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IEC 61000-4-2 | Electrostatic discharge immunity test

IEC 61000-4-3 | Radiated, radio frequency and elewaignetic field immunity

IEC 61000-4-4 | Electrical fast transient/ burst iomty test

IEC 61000-4-5 | Surge immunity test

IEC 61000-4-6 | Immunity to conducted disturbanceugetl by radio frequency field
IEC 61000-4-8 | Power frequency magnetic field immunity test

IEC 61000-4-9 | Pulse magnetic field immunity test

'1%0 61000-4 Damped oscillatory magnetic field immunity test
IlElC 61000-4- Voltage dips, short interruption and voltage vaoiatimmunity test

IEC 61000-4- Immunity to conducted, common mode disturbanceshé frequency
16 range of 0 Hz to 150 Hz

ENV 50204 Radiated electromagnetic field disturbance test
EN 55022 class A Radio interference test

2.2 In case of imported equipment, standards of thettgwf origin shall be applicable,
if these standards are equivalent or stringent thampplicable IEC/ Indian standards.

2.3 The equipment shall also conform to the provisiohdndian Electricity rules and
other statutory regulations currently in forcehe tountry

2.4 In case Indian standards are not available doy equipment, standards issued
by IEC / BSNDE / IEEE / NEMA or equivalent agendyal be applicable.

2.5 In case of any contradiction between various retestandards/ specifications/ data
sheet and statutory regulations, the following ordé decreasing priority shall
govern:

» Statutory regulations.
» Data sheets.

» Job specification.

* This specification.

* Codes and standards.

3.0 SITE CONDITIONS

The relays shall be suitable for satisfactory ofp@nawhen installed in a panel located in a
pressurized substation with restricted naturalvamtilation, in tropical humid and corrosive
atmosphere. Relay shall be designed to performit@lfunctions and operate under site
conditions specified in switchboard data sheenolf specifically mentioned there in, a design
ambient temperature of 40°C and an altitude noeeding 1000 Meters above the mean sea
level shall be considered.
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4.0 GENERAL REQUIREMENTS

4.1

4.2

4.3

4.4

The offered equipment shall be brand new with stétat technology and proven field
track record. No prototype equipment shall be effer

Vendor shall ensure availability of spare parts amintenance support services for
the offered equipment for at least for 15 yearmftbe date of supply.

Vendorshall give a notice of at least one year to the esel of equipment before
phasing out the product / spares to enable theused for placement of order for
spares and services.

The Relay manufacturer through his Indian partresubsidiary company in India

shall provide application, testing, commissioningd aother necessary support for
minimum of 15 years to customer. Their Indian partor subsidiary company in India
shall also maintain adequate inventory of eagte of relay or spares to meet
the requirement arising during project executiond aplant operation. Relay

manufacturer shall possess a signed MoU with thmelran Partner / Subsidiary for

providing customer support.

5.0 TECHNICAL REQUIREMENTS

5.1

5.2
(i)

(i)

(iii)

(iv)

v)
(vi)

Auxiliary Power Supply: Unless otherwise specified, relay shall be suitdble
accept both AC/DC supplies with range from 0 V #9¥ with tolerance of + 15%.
The auxiliary power supply shall preferably be sigdectable requiring no additional
hardware.

Basic Requirements & Construction Details

Relay shall be suitable for flush mounting. Theayeénclosure shall be dust tight
having degree of protection minimum as IP5X.

Relay terminals shall be suitable for terminatié2.& / 4 sq mm wires.

Relay shall have draw out feature with plug in t{§%eB for easy replacement. In case
of fixed type relays, the relay terminals shall desily accessible for testing and
commissioning.

Current Operated relay shall have provision forilevCT input and 2 wires CBCT
input. However the voltage-operated relay shallehpxovision for 4-wire PT input.
In case of comprehensive single numerical relag réitey shall have provision of both
current and voltage inputs.

CT Shorting link shall be provided at terminal lHaxs required.

All Numerical Relays shall have key pad / keys ltovarelay setting from relay front.
All hand-reset relays shall also have reset buttorrelay front. Self reset or hand
reset feature of the relay shall be software saldetand password protected.
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(viii)

(ix)
x)

5.3

5.4
(i)

(if)
(iif)

5.5
(i)
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Relays shall be suitable Relay shall be suitabldoédh 1 A or 5 A CT secondary. CT
secondary 1 A or 5 A shall either be software salde or by providing suitable link.
Selection between 1 A or 5 A should be possibkatat
Relays shall have self-diagnostic feature withéation of relay failure on relay front.
Relay faults (Self- diagnostic) shall be commuredatand annunciated to data
concentrator/ substation MMI.
All Numerical Relays shall be of communicable type.
The Relays shall, as a minimum, have protectiorctians as per feeder equipment
data sheets. Other functions such as meteringcanttol shall be provided, if
specified in data sheets.

Software Security:

The relays shall be provided with suitable secuffigiss word protection) against
unauthorized WRITE ACCESS for change in relay sgttiHowever, it should be
possible to view metering, protection settingstustaand event data as READ ONLY
without password protection.

Display & Indication:

All relays shall have LED/ LCD display for glay of settings, status, faults and
events. If specified in data sheet relay shaiehgraphic display for mimic/ motor
starting characteristic, setting, status, faul$ events in place of LED/LCD display.
LCD display shall be backlit and temperature conspéed up to 65 °C for contrast
and legibility.

As a minimum, the relay shall have LED- indileg lamps for Fault trip, Relay
healthy, Relay unhealthy, Control- supply ON.

Protection Functions:

Over Current Protection:

(&) This section includes Non directional over currgpnbtection function, which
mainly include different setting stages such as k®t, high set and high set
instantaneous (51, 50, 51N, 50N). Over-current gmtain function provided
should have IDMTL characteristic for low set andhhiset stages and definite
time delay for high set instantaneous.

(b) The Over current relay shall be three phase typle #vielements; 3 elements for
inverse and definite time delay over current ané etement for inverse and
definite time delay earth fault current. Selectiohinverse or definite time
feature shall be user selectable.

(c) The IDMTL characteristic (for 51 and 51N) shall he per IEC. The inverse
characteristics shall include normal inverse, Vawerse, extremely inverse, long
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inverse and shall be soft ware selectable. Inveles®ent shall have two or more
stages (low and high set) for selection of requineerse characteristic to achieve
close protection as required.

(d) The Definite time characteristic shall have nimum 2 stages with
adjustable current and time setting.

(e) The Relay shall also have separate current inpuh fCBCT for earth fault
current element. It shall be possible to connexdhdault element either through
CBCT or to be connected residually. Minimum settugrent for sensitive earth
fault element shall be 1%.

(i)  Motor Protection:

(a) The Motor protection relay shall have all protestfanction such as over current,
thermal (overload), locked rotor current, zero saue, negative sequence,
maximum number of start, motor overload pre-alarmtor re-acceleration, lock-
out, inhibit of over-current protection during mptstarting through contactor
feeders, hour run count, inhibit start after ebap$ maximum number of starts
etc.

(b) The Relay shall be provided with 6 nos. RTD ando2.BTD analog inputs if
specified in the data sheet. The distance, ifspetified in data sheet, between
motor and switchboard may be considered as 1000dhe cable as 2.5 sq. mm,
multi core, Copper conductor cable.

(c) In comprehensive motor protection relay, startp gposh-button from field and
interlocks from DCS shall directly be wired to tletay as digital input using 2.5
sq. mm, multi-core, copper conductor cables. Tibtadce between push buttons
/ interlock to switchboard, if not specified in dasheet; may be considered as
1000 m. The additional components as required ‘eromme the cable
capacitance effect shall be considered as a pasupply of relay. The digital
input to relay for start / stop and interlock catsashall be momentary type.
Logic to latch the momentary contact, as requirkdllsbe built as a part of
comprehensive motor protection relay.

(iif)  Special Protection Functions:

(a) These protection functions shall include minimunt bat limited to directional
over current, feeder and bus differential, voltédggsed over-current, restricted
earth fault, generator protection, reverse powections, distance protection etc.

(b) A separate numerical relay shall be consideredoforiding the above special
protection function.

(c) The differential relay and REF relay shall havedeafor CT circuit supervision.
Bus differential relay shall be provided with fe@inaving check differential.

(d) In case separate hard-wired relay is used for ctgfgeential, the status/ event of
same to be communicated through the numerical r@lewided for main
differential application.

(e) Relay shall be supplied with stabilizing resistadanon-linear resistor (varistor)
as required for differential and REF applications.
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5.6

(i)
(ii)

(iii)

(iv)

5.7
(i)

(if)
(iii)

5.8
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() No ICT shall be provided either for ratio error @mtion or for transformer
primary and secondary vector grouping. The necgssarrection shall be
programmable at numerical relay.

(g) Transformer differential relay shall be suitable aohieve harmonic restraint
during switching.

(h) Directional relays, power relays and voltage biaseer current relay shall have
analog inputs for both current and voltage.

Voltage Operated Protection Functions:

(&) These functions include under voltage (27), ovétage (59), ON delay and OFF
delay timers, phase sequence voltage, neutraladispient and synchro-check
functions, etc.

(b) If specified in data sheet, relay shall have uratedt over frequency protection
function.

Lock-Out (86), Trip-Circuit Supervision (95), Auxiliary Relays & Timer
Functions:

All Numerical Relays shall have built in lock outniction. Lock out feature shall be
self reset or hand reset and shall be softwaretsble.

All Numerical Relays shall have built in trip ciitusupervision function. If this
function is not available as a part of numericdayethe hardwired relay shall be
provided and the annunciation from hard -wireglay shall be communicated to
numerical relay for display and further comnuaion to data concentrator/
substation MMI.

Auxiliary relays / Timers function etc as requirémt control schematics shall be
programmable as a part of numerical relay. The ramol such elements as required
for schematic shall be considered.

Timer function shall be programmable for both ONFafelays.

Disturbance/ Event Recording and Data Storage:

Type Status, event data and disturbance redatd shall be stored in the relay
in non-erasable memory or memory backed up by ulthibattery. Under no
circumstances such as withdrawal of powerthe relays shall the status, data
and events in the memory get erased. Unless waerspecified, it should be
possible to save minimum 3 records of each evedttha last disturbance record.
Subsequent event shall be overwritten following@ple of FIFO.

All disturbances/ events shall be displayed withetistamp.

The RTC of relay shall be synchronized with platick/ GPS/ RTC of data
concentrator / MMI through serial communicationnralata concentrator or from
substation MMIL.

Input/ Output Interface, Filters and Galvanic Isolation:
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(iii)

(iv)
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5.9

(i)

(ii)

(iii)

(iv)

(v)

(vi)
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Relay shall have current input from CT secondargdaither 1 A or 5 A. It shall have
flexibility to set the relay operating parameterlad or 5 A through programming or
through hard-wired selection at site.

Voltage (through PT) input to relay, shall be 118N 10%.

Output relays shall have at least 4NO contactd) ehall separately be programmable
for either hand reset or self- reset. The contaithg shall be minimum 5 A at 250 V
AC/DC.

Relay shall be made immune to capacitance effeettaldong length of cables. Any
external hardware, if required for avoiding mal-@i®n of relay due to cable
capacitance shall be included as a standard feature

All 10s shall have galvanic isolation. Analog inpushall be protected against
switching surges, harmonics etc.

Serial Communication:

Relay shall have RS485 or FO (fiber-optic) port $erial communication with data
concentrator / MMI.

Serial communication between relay and data coratent/ MMI shall be provided
either to achieve non-redundant or redundant conation architecture as specified
in data sheet.

In Non-redundant serial communication architectdega concentrator shall have one
port for each relay LAN with relays multi-dropped bAN. Under this configuration,
relay supplier shall ensure that de-linking / diswecting of one relay from LAN shall
not affect the communication with other relays.eftatively relays shall have FO
port and shall communicate in star topology andl df&a connected to star coupler
using FO cables.

In Dual redundant serial communication architegtdega concentrator shall have two
serial ports for simultaneous remote communicatiomelay LAN. The relays shall be
multi-dropped on RS-485 through single drop fromNL£o each relay. In the event
of either failure of any relay or break in LAN cabbr failure of port at data
concentrator, the redundant hardware shall enseadthy communication between
relay and data concentrator.

Alternatively relays, if specified, shall commurtieain star topology using star
coupler. Communication from relays to star coup#rall be through single
communication port. Communication from star couptedata concentrator shall be
simultaneous on redundant ports. RS-485 to FOantens wherever required shall be
part of offered relay/ other hardware.

The communication protocol shall be selected todfer all information including
time stamp data from relay to data concentratdostsiion MMI. The relays shall
preferably communicate on industry open protocalhsas IEC 870-5-103 / RTU
MODBUS / TCP-IP or any other open protocol. Projamg protocol shall require
specific approval of Owner.

Page8 of 10



(vii)

5.10
(i)

(if)
(iif)

(iv)

(v)
(vi)

(vii)

(viii)

6.0
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(Vi)
(vii)

Standard Specifications for Numerical Relays

MRPL/Elect/Equipment Specs/016 — Rev 0. [18-06-2022
The maximum number of relays in one LAN IshBe decided so as to achieve
maximum scan time as 500 ms for SOE and 3 to Gmestatus and historical data
considering total number of serial loop and stanpter as a total integration. The
above scan time does not include screen refreshatatiMI.

Data Concentrator / Data Communicator:

Data concentrator, if specified, shall be suppliedfacilitate communication with
relays on open protocol. Proprietary protocol steduire specific approval of Owner.
In case of proprietary protocol, the protocol cataeshall be supplied as a part of
data concentrator. Protocol converter, if providethould not affect speed of
communication.

Data concentrator shall provide gateway to uppezlleontrol system on MODBUS-
RTU protocol or protocol as specified in the ddiaet. The communication to upper
level control system shall be on dual redundamesigiata sheet/ system architecture
Data concentrator shall have digital and ana{dgo 20 mA) I/O cards suitable
for interface requirement specified in data shdénless otherwise specified, 20%
I/Os shall be considered as spare. AlternativeBearate Data Acquisition Unit may
be supplied for digital and analog interface.

Data-concentrator shall have required number ofspior relay LAN / star-couplers.
Number of relay-LAN/ star couplers shall be as p@ject requirement. 20% or min.
2 nos. spare ports whichever is maximum shall beiged for future extensions.

Data concentrator shall have required number of32ERS422 ports for connection
to LAP top PC and substation MMI having operatovierk station & engineering
station PC.

Data concentrator shall have dual redundant RSB86port (as per data sheet) for
communication to substation MMI and upper level BEBJ. The power supply to
Data concentrator shall be same as specified farenigal relay and shall be site
selectable.

Where MR allows system integration using commonbR@€ed data concentrator and
MMI, it shall have suitable interfacing hardwiredjithl and analog inputs through
suitable modules connected in relay serial LAN.

TESTING & ACCEPTANCE

The Relays shall have been type tested as pearglévdian / international standards.
Type tests shall include as minimum but not betéohio the following:

Temperature withstand;

Disturbance immunity;

Electromagnetic compatibility (EMC);

HV withstands test for insulation;

Impulse voltage test;

Functional tests and Communication integrity;

Relay characteristics verification;
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(viii)
(ix)
6.2

6.3

6.4

7.0

MRPL/Elect/Equipment Specs/016 — Rev 0. [18-06-2022

Degree of protection;
Mechanical stress/ vibration test.

The During assembly, owner or his authorized regmtative shall be permitted to
assess the progress of work as well as to ascdnttiguality of raw material are used
for the same. All assistance as required duringeason shall be given to inspector.

Final acceptance tests shall be carried out at faetwrer/ assembler's works under
his care and expense. Manufacturer shall also gerarmstruments and equipment as
required for testing. Owner's representative shallgiven minimum 2 weeks prior
notice for witnessing the tests. Manufacturer Ishuihish test certificates indicating
test results. Acceptance tests shall include Vishecks, insulation checks, heat run
tests and functional tests as a minimum or ashgemanufacturer's quality plan.

In case of fully assembled and tested relays sduirmen abroad, manufacturer shall
furnish type, routine and acceptance test certdzaalong with the supply of
numerical relays for owner's perusal.

PACKING AND DESPATCH

The relays along with six set of detailed catalogiype test certificate, acceptance test
certificate shall be shipped to switchboard marnufgc in world-class packing as per
manufacturer's standard. The relay shall be dudyepted with polythene sheets and packed
in box duly filled with fillers to prevent damag&lecessary warning "HANDLE WITH
CARE" shall be inscribed on the box.
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onec Instructions to Bidders & Job Specifications

casedles
MRPL Annexure with PR # 3410000000 dated 01-10-2024

1.0 SPECIAL INSTRUCTIONS TO BIDDERS

1.1 The 6.6 kV rated Isolating Breaker Panels to belseg vide this tender shall be given
the following tag nos.:
() Panel-1: SWGR-252 (6.6 kV Isolating Breaker PaoeBETP-1 S/S-7);
(i)  Panel-2: SWGR-2257 (6.6 kV Isolating Breaker Pdnfdf ETP-2 S/S-27);
(i)  Panel-3: SWGR-2256 (6.6 kV Isolating Breaker Pahtdr ETP-2 S/S-27).

1.2 Bidders shall note that the 6.6 kV rated IsolatBrgaker Panels with VCBs & Line
Differential Relays shall comply with the requireme of latest revision of codes &
standards attached or referred in the tender daturmecase of any conflict between the
various documents, the most stringent one shdblb®ved and MRPL'’s decision in this
regard shall be final and binding

1.3 Selection, sizing and suitability of all componestsll be the vendor’'s responsibility.
The equipment offered shall be inherently safe & satisfactory operation shall be
considered a part of vendor’s scope, even if netiipally mentioned in the tender.

1.4 The Isolating Breaker Panels being offered for thisler - shall be of proven design and
shall have been successfully type tested. Typectatsificates for an exactly identical
design of offered high voltage switchboard shallfisnished by bidders. These test
reports shall be not more than 5 years old, avefinal bid opening date. In case these
type tests have not been conducted during thé& kasars, bidder shall conduct these type
tests on the offered design of switchboard bef@gpdtch without any extra cost and
delivery impact.

1.5 The Isolating Breaker Panels shall have a singlidét / Panel Section comprising of
the Breaker Compartment, withdrawable Line PT Cebi€ontrol / Instrumentation
Chamber, Incoming & Outgoing Cable Compartments WiTs, etc.

1.6 The scope of supply includes supplying Line Diffaral Protection Numerical Relays in
matching pairs — one relay installed on the 6.dddfating Breaker Panel being supplied
vide this order and one matching relay for the wpasn feeder — to be supplied loose
condition (for owner’s HT panel). Hence a totalbafios. of Line Differential Protection
Numerical Relays shall be supplied through thisard

1.7 The Incoming Feeder Line Length in each of thedl{ nos. Isolating Breaker Panels
shall be considered around 3 km. Hence the Lin&eihtial protection Pilot Wire shall
be considered through Single Mode Optical Fiberl€atence the Numerical Relays for
Line Differential protection shall be provided wilingle Mode FO Port. The vendor’'s
scope of supply will include LIU, Patch-Cords, Sig&onverters, etc. for both ends of
Line Differential Relays, i.e. six (6) sets.

1.8 The feeder protection & metering CTs shall be caradiin a Dual Core CT Unit, whereas
the line differential protection CT shall be separdhe Line Differential protection CT
parameters shall match and complement with theegost CTs — which are of Accuracy
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onec Instructions to Bidders & Job Specifications

easmediea ]
ifetls Annexure with PR # 3410000000 dated 01-10-2024
Class 5P10 type. The CT details for all three §8)dting Breaker Panels are tabulated
below:
6.6 kV Isolating Breaker Panel CT Details
CT-1 Core-1 | Metering - Class-1 Ratio - 300/1 A Burdenvis
Core-2 | Protection - Class 5P10 Ratio - 300/5 A Bartl5 VA
CT-2 IélFr)wfoDﬁferentlal Protection - Clags Ratio - 300/5 A Burden 15 VA

1.9 The Line PT shall be Cast Resin type in draw-otagsette configuration having dual
core and ratio of 6600 / V3/110 / V3 with VA Burdas designed by the supplier.

1.10The 6.6 kV rated Isolating Breaker Panels shalill feewer to 2.5 MVA, 6.6 / 0.433 kV
Distribution Transformers, hence the protection atoal relays shall have all typical
alarm & trip features suitable for Transformer Feregrotection.

1.11The scope includes vendor’s supervision of indialta testing and commissioning of the
6.6 kV rated Isolating Breaker Panels with VCBsg|unling the testing / programming /
configuration of Numerical Relays, Trip Setting @aeters, Auxiliary Relays (if any),
etc. The panel installation & testing shall be inRRL's scope. However for
commissioning, the bidder shall be required to tepis representative to the site for
supervision for a total duration of ten (10) day®rthe all three (3) nos. of Isolating
Breaker Panels, the price for which shall be inetligh the overall cost of the High
Voltage Switchboards.

1.12The vendor must depute its switchboard engineerstipervision of panel testing &
commissioning within fifteen (15) days’ time frorhet date of intimation by MRPL to
that effect. An amount of 5% of the overall P.Olueashall be withheld until the
successful completion of supervision & numericédyeesting.

1.13The vendor is required to quote supervision changesan-day basis (inclusive of travel
+ lodging + boarding), in case additional timeaquired for completing the site works /
commissioning supervision, over & above the stifgdalO days duration as indicated
against point no. 1.4. The additional days’ chaspell be certified & paid based on
MRPL'’s discretion.

1.140ne set of recommended tools, tackles and specjalpment required for the
maintenance of the panels, breakers, relays,&l.lse supplied along with the Isolating
Breaker Panels and the cost for the same shatidbedied in the price quoted for the HV
Panels. List of such tools and tackles and spegaipment shall be furnished with the
bid.

1.15The switchboard supplier shall supply the below tio@ed mandatory spares along with
the HV Isolating Breaker Panels at no additionak ¢o MRPL:
(a) Breaker Closing Coils: 2 Nos. of each type & rating
(b) Breaker Shunt Trip Coils: 2 Nos. of each type &mat
(c) Breaker Spring Charging Motor: 2 Nos. of each t§mating Auxiliary Contactors
with NO / NC Add-on Blocks: 2 Nos. of each type &ing;
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Annexure with PR # 3410000000 dated 01-10-2024

(d) Push-Buttons with NO / NC Contacts: 2 Nos. of eiype & rating;
(e) LED Indicating Lamps with Covers: 2 Nos. of eacpety colour & rating;
(f) Control Fuse Links with Bases (if any): 2 Nos. atle type & rating;

1.16The Bidder shall quote unit price for Two Years @pien and Maintenance Spares along
with recommended quantity for safe & seamless fonatg of the switchboard.

2.0 MRPL'S APPROVED VENDOR LIST

2.1 The switchboard supplier must ensure that thevoilg switchboard components comply
with the MRPL’s approved vendor list:

Sl. No. Component MRPL Approved Makes
(1) Vacuum Circuit Breakers | Schneider Electric; Siemens Ltd.; ABB Ltd.
L & T; Schneider Electric; Siemens Ltd.; ABB

(i) | Auxiliary Relays

Ltd.
. L & T; Schneider Electric; Siemens Ltd.; ABB
(i) | Bimetal Relays Ltd
, L & T; Schneider Electric; Siemens Ltd.; ABB
(iv) | Contactors Ltd
Control Switches (for Reliable Electronic Components; Switron Devices;
v) Breakers) GE / Alstom T&D India Ltd.

Control Switches / Selectof L & T; Schneider Electric; Siemens Ltd.; ABB

(Vi) Switches Ltd.; Switron Devices; Kaycee Industries; Reliable
wi Electronic Components
(vii) | ELCBs L & T; Schneider Electric; Siemens Ltd.; ABB

Ltd.; Legrand India Pvt. Ltd.; Hager
Cooper Bussman India Pvt. Ltd.; L & T; C&S
Electric; Siemens Ltd.

L & T; Siemens Ltd.; ABB Ltd.; C&S Electric

(vii) |Fuses

Heavy Duty Switches /
Load Break Switches
Instrument Transformers
(x) (CTs & PTs — High

(ix)

Pragati Electricals; Precise Electricals; Kalpa
Electrikal; Gilbert & Maxwell Electricals Pvt. Ltd.

Voltage)
. MCB L & T; Schneider Electric; Siemens Ltd.; ABB
(x) S Ltd.; Legrand India Pvt. Ltd.; Hager
(xi)) | MCCBs L & T; Schneider Electric; Siemens Ltd.; ABB

Ltd.; Legrand India Pvt. Ltd.; Hager
L & T; Automatic Electric Ltd.; Meco Instrumentis
(xiii) | Meters Pvt. Ltd.; Rishabh Instruments Pvt. Ltd.; Selec
Controls Pvt. Ltd.

ABB Ltd.; Siemens Ltd.; Schneider Electric
(Sepam / Micom); SEL

Other Protection Relays ABB Ltd.; Siemens Ltd.; Schneider Electric; Prok

(xiv) | Numerical Relays

(xv)

(ELRs, etc.) Devices; GE/Alstom T&D

(xvi) Push Buttons & Indicating | L & T; Schneider Electric; Siemens Ltd.; Teknic
Lamps Controls;

(xvii) | Timers Electronic Automation; GIC; L & T; 8mens Ltd.

(xviii) | Switch-Fuse Combinations| L & T; Siemens LtdBB Ltd.; C&S Electric
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ABB Ltd.; Siemens Ltd.; Schneider Electric;
(xix) | Relays & Control Panels | Enpro Industrial Automation; GE/Alstom T&D
India

2.2 The listis ‘Preliminary’ and the switchboard supplshall take one time approval of all
desired sub-vendors after award of Purchase owtertfact.

2.3 The switchboard supplier may procure material feomg of MRPL’s approved vendors.
However current validity and range of approval & pnlistment letter, workload,
stability and solvency need to be verified by trendfor before placement of order.

2.4 For components other than the above, vendor shaling past track record for the
proposed sub-vendors and obtain written approeah flMRPL before placing order.

3.0 JOB SPECIFICATIONS FOR 6.6 KV ISOLATING BREAKER PA NELS:

3.1 In addition to the requirements enlisted in thend#éad specifications of HV
Switchboards & Numerical Relays, the 6.6 kV IsaigtiBreaker Panels shall also
comply with the following points. In case of cosfliamong various standards and
specifications, the most stringent shall follow &nBPL decision in this regard shall be
final and binding.

3.2 The Hardware data sheet for the isolating breakaeep- attached with this document
as Annexure-I include only the major relays, meaed controls switches. Any auxiliary
relays, timers, switches, etc., as required, witdleeloping the control schematics and
for safe operation, even if these are not spedficgacluded, shall be supplied by the
Bidder without any price and time implication torEhaser.

3.3 The bidder shall be solely responsible to cooraithé relay characteristics with relay
supplier for the proper selection of all CTs wigiesial care to select class PS CTs. The
VA burden, knee-point voltage, CT resistance andgmatizing current shall be
calculated by the Bidder for Owner’s review befpreceeding with manufacturing.

3.4 The Switchboard supplier shall provide the CT afdoPadequate rating and burden.
CT / PT application check and sizing calculatiohallsbe furnished by the vendor
during detail engineering. Any increase in the Vi&kden shall be incorporated by the
vendor without any cost and time implication to @wn

3.5 CT Ratios indicated in the tender documents of @uotyfeeders are tentative. CT ratio
shall be finalized during drawing review. BiddeaBmot raise any claim for additional
price and time for these changes being done duewvigw. The VA burden, knee-point
voltage, CT resistance and magnetizing currentl leatalculated by the Vendor for
Owner’s review before proceeding with manufacturing

3.6 All numerical relays shall be comprehensive umitduding all protection and metering
functions. Controls and logic shall be through ntioag relays i.e. all logics shall be
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built inside numerical relay and not externallyo®sion of adequate 1/0 count in the
relays shall be ensured.

3.7 Minimum 2 nos. inputs and 2 nos. output spare 8l be provided in each numerical
relay. Numerical relay contacts shall ideally beaikd for 8 - 10 Amps - to avoid the
rupturing of internal contact elements during refagk-up / breaker operation. All
binary inputs and outputs within the Numerical Rrelahall be optically isolated for 5
kV peak / 2 kV RMS voltage.

3.8 Master Tripping Relay (ANSI Code - 86) of convenab/ electro-mechanical type shall
be provided in each of the Isolating Breaker Parietsall trip signals from the
Numerical Relays to the breaker being routed thmotigs Master Trip / Lock-Out
Relay.

3.9 Dummy Panels and rear extensions, as required;afole terminations, mounting of
relays, meters, control components etc. shall ppl®d as required without time and
cost implication to owner. Rear cable chamber pledifor the switchboard shall be of
height similar to other vertical panels.

3.10 All Low Voltage Terminal Connections in the isofadi breaker panels shall be screw
less type with cage clamp connections. All CT catioas shall be with provided with
isolation feature wherein CT connections get slaoote sliding of lever.

3.11 All Vacuum circuit breaker cubicles shall have phgslock out provision to facilitate
the “lock out tag out” procedure for breakers fosering safe operation. All VCB
modules shall also be supplied with the LOTO Hash©OTO Locks-keys

3.12 Only Stainless Steel SS Bolts, Nuts & Washers@abetsupplied with all panel sections
/ vertical - members & joint; similarly only SS Be) Nuts & Washers are to be used for
all bus-bar joints and supports.

3.13 All the cable Gland Plates shall be provided witdmps (non-magnetic material) with
nuts-bolts for supporting of cables inside the eadmpartments.

3.14 The Neoprene / Rubber Gaskets of all openings,sd&arovers shall be permanently
fixed (self-adhesive type) on to the frames to mlexcomplete sealing; these gaskets
shall not be loosely fitted.

3.15 The CT/PT Name Plate Details (Ratio / Class / &ladtc.) and the Power Cable details
(No. of Runs / Size / Type / etc.) shall be embdssethe rear / front of the isolating
breaker panels for information.

3.16 The vendor shall submit one original set of finatdmentation (1 Hard Copy through
Post / Courier + 1 Soft Copy through E-mail) foe tB.6 kV Isolating Breaker Panels
being supplied, which shall primarily include Sstiboard Data sheets, General
arrangement Drawings, Bill of Material, Switchboa8theme / Internal wiring
drawings, Test Reports for Switchboard Bought-Oat@onents, Switchboard Type
Test & Factory (Routine) Test Reports, Cataloguess Switchboard Bought-Out
Components & Warranty Certificate.
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Data Sheet for High Voltage Switchboards — with \&d8tabulated below:

PURCHASER’S DATA

1 Maximum Ambient Temperature 38°C
2 Minimum Ambient Temperature 16°C
3 Design Ambient Temperature 40°C
4 Relative Humidity 91%
5 | Altitude Above MSL Less than 1000 Meters
6 Environment Humid & Highly Corrosive
TECHNICAL PARTICULARS / OPERATING CONDITIONS
1 Voltage 6.6 kV (x6%)
2 Frequency 50 Hz (x3%)
3 No. of phases Three
4 | System Fault Level 40 kA for 1 Second 2 6.6Level
5 | System Earthing Resistance Earthed
. AC: 240 V (£10%), 1-Phase 50 Hz;
6 | Auxiliary supply
DC: 110 V (+10%, —15%)
7 Fault Level 40 kA
8 Short circuit withstand capacity for 1 second 40 kA
9 Bus-Bar current rating inside panel at specified 1250 A or as specified in Single Line
ambient Diagram
Copper with Heat Shrink Polyolefin
10 | Bus-Bar Material (Horizontal / Vertical) Insulating Sleeves having R-Y-B Colour
Coding
11 | System Breaking capacity 40 kA
12 | System % DC Component As per IEC
. . 2.55 times System Breaking Capacity of
13 | System making capacity 100 kA as per IEC
14 | Type of Circuit Breaker Vacuum Circuit Breaker
15 | Operating Sequence / Duty Cycle of Breaker Qvlirdutes - CO - 3 Minutes - CO
16 | Incoming power entry Through Cables
17 | Cable entry (Incoming & Outgoing) Bottom of el
18 | Suitability of Capacitor Switching Yes
19 | Surge Suppressors in Cable Compartment Onlyitwor Feeders
20 Interface with SCADA / Electrical Control Provision to be made for future use
System
21 | Painting / paint shade Epoxy Paint Flint Gregd® - RAL 7032
22 | Cable gland /lugs Not Included in Scope.
23 Numper gf HV Power Cables for| Incoming 2 Runs — 3 Core X 300 sq. mm.
Termination Outgoing 2 Runs — 3 Core X 300 sg. mm.
24 | Floor fixing Yes
25 | Separate bolted removable cable-gland plate Requwed (Gland .Plate holes will be drill
at Site of Installation)
SWITCHBOARD MANUFACTURER'S DATA
1 | Tag No.
2 Make
3 Type Designation
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4 Degree of protection
5 | Overall weight of Isolating Breaker Panel Vertica
6 Overall Switchboard dimensions (L X W X H)
7 | Weight of Largest Shipping section:
8 Dimensions of Largest shipping section (L X W|
X H):
9 Recommended clearances for Switchboard
(Front — Rear — Above)
10 | Shock loading on foundation
L Phase to Phase
11 | Clearance in air Phase o Earth
12 Maximum Size / No. of Cables that can be
terminated inside the Panel.
13 Horizontal bus-bar Dimensions
(No. of Flats X Size of each Flat)
14 Vertical bus-bar Dimensions
(No. of Flats X Size of each Flat)
15 Main Horizontal / Vertical bus-bar current rating
at design ambient temperature
16 | Earth bus bar Dimensions
17 | Earth bus bar Material Copper
18 | Insulation Material (Bus-Bar Supports, etc.)
19 1 Minute Power Frequency Withstand Voltage
(rms)
20 | Over Voltage factor for PTs
21 | Impulse Withstand Voltage (peak)
22 | Wave shape for Impulse Voltage
23 | 1 Second Short Circuit Withstand Capacity
24 | Peak Dynamic Withstand Capacity
o5 Panel Hardware material (Nuts / Bolts / Washers /
Screws / etc.)
Whether Panels shall be packed & transported
26 with Breakers inside the cpubicle. P ves/No
27 | Safety Features
Heat Shrinkable sleeves provided on bus-bars -
27-a | rated to withstand system L-L voltage for 1 Yes / No
Minute
27-b Removable FRP Shrouds provided for all Bus- ches /No
Joints and Tap-Off Connections
27-c Arc Propagation barrier provided in bus-bar Yes / No
compartment
27-d | Arc Sensors provided in HV Compartments Yes / No
Phase-Phase Barriers provided in between cahle
27-e . Yes / No
terminals
Breaker Service, Test, Isolated (Drawn-Out)
27-f ", . e Yes / No
positions provided along with indications
27-g Distinct Overall Lockable door provided for Yes / No
Breaker & PT Compartments
27-h | Automatic Safety Shutters provided Yes / No
27-i | Breaker Operation provided with LOTO Feature Yes / No
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27-]

Independent Pressure Release Flaps provided
all HY Compartments

for
Yes / No

27-k

Wire Mesh provided for all louvered openings

Yes / No

27

Breaker Trolley Movement & Operation (ON /
OFF) possible in closed door condition

Yes / No

28

Circuit Breakers

28-a

Type

Sk /VCB

28-b

Make

28-c

Type Designation

28-d

Circuit Breaker mounting inside panel

Truck Mountéghssette Mounted

28-e

No. of poles / phase

28-f

Current Rating (in free air)

28-g

Current Rating inside panel at specified design
temperature

28-h

Short Time Rating (1 second)

28-i

Symmetrical Breaking Capacity

28

% DC Component

28-k

Peak Making Current

28-|

1 Minute dry withstand voltage (power
frequency)

28-m

Breaker Duty Cycle

28-n

Total Opening & Closing Times (maximum)

28-0

Power required for Opening / Closing

28-p

Time taken for Spring Charging

28-q

Power required for Spring Charging Motor

28-r

Breaker Closing Mechanism

28-s

Provision for Manual Spring Charging

Yes / No

28-t

Mechanical Trip Push-Button provided

Yes / No

28-u

Mechanical ON / OFF Indication provided

Yeééo/

28-v

Breaker Operation Counter provided

Yes / No

28-w

Interrupter make & model

28-x

Earthing System for Breaker

Integral Earthing System / Separate
Earthing Carriage or Trolley

29

Copies of following Type Test Certificates
provided

Yes / No

29-a

Short Circuit Tests for Panels (Peak and 1 Sec
Withstand)

O%S / No

29-b

Heat Run Test for Panels

Yes / No

29-c

Internal Arc Test for Panels

Yes / No

29-d

Impulse & Power Frequency Withstand Test
Panels

Yes / No

29-e

Short Circuit Test Duties for Circuit Breaker

Yes / No

29-f

Degree of Enclosure Protection

Yes / No

3.18 Data Sheet for Numerical Relays is tabulated below:
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PURCHASER’'S DATA

1 Maximum Ambient Temperature 38°C
2 Minimum Ambient Temperature 16°C
3 Design Ambient Temperature 40°C
4 Relative Humidity 91%
5 | Altitude Above MSL Less than 1000 Meters
6 Environment Humid & Highly Corrosive
TECHNICAL PARTICULARS / OPERATING CONDITIONS
1 | Voltage 6.6 kV (£6%)
2 Frequency 50 Hz (+3%)
3 No. of phases Three
4 System Fault Level 40 kA for 1 Second 2 6.6Lvel
5 System Earthing Resistance Earthed
. AC: 240 V (x10%), 1-Phase 50 Hz;
6 | Auxiliary supply
DC: 110 V (+10%, —15%)
7 Fault Level 40 kKA
8 Short circuit withstand capacity for 1 second 40 kA
9 Bus-Bar current rating inside panel at specified 1250 A or as specified in Single Line
ambient Diagram
Copper with Heat Shrink Polyolefin
10 | Bus-Bar Material (Horizontal / Vertical) Insulating Sleeves having R-Y-B Colour
Coding
11 | System Breaking capacity 40 kA
12 | System % DC Component As per IEC
. . 2.55 times System Breaking Capacity of
13 | System making capacity 100 kA as per IEC
14 | Type of Circuit Breaker Vacuum Circuit Breaker
15 | Operating Sequence / Duty Cycle of Breaker QAMirdutes - CO - 3 Minutes - CO
16 | Incoming power entry Through Cables
17 | Cable entry (Incoming & Outgoing) Bottom of ek
18 | Suitability of Capacitor Switching Yes
19 | Surge Suppressors in Cable Compartment Onlyitwor Feeders
Interface with SCADA / Electrical Control -
20 Provision to be made for future use
System
21 | Painting / paint shade Epoxy Paint Flint Gregd® - RAL 7032
22 | Cable gland/lugs Not Included in Scope.
23 Numper gf HV Power Cables for| Incoming 2 Runs — 3 Core X 300 sq. mm.
Termination Outgoing 2 Runs — 3 Core X 300 sg. mm.
24 | Floor fixing Yes
25 | Separate bolted removable cable-gland plate Requwed (Gland .Plate holes will be drill
at Site of Installation)
SWITCHBOARD MANUFACTURER'S DATA
1 Tag No.
2 Make
3 Type Designation
4 Degree of protection
5 Overall weight of Isolating Breaker Panel Vertica
6 Overall Switchboard dimensions (L X W X H)
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7 Weight of Largest Shipping section:
8 Dimensions of Largest shipping section (L X W|
X H):
9 Recommended clearances for Switchboard
(Front — Rear — Above)
10 | Shock loading on foundation
L Phase to Phase
11 | Clearance in air Phase o Earth
12 Maximum Size / No. of Cables that can be
terminated inside the Panel.
13 Horizontal bus-bar Dimensions
(No. of Flats X Size of each Flat)
14 Vertical bus-bar Dimensions
(No. of Flats X Size of each Flat)
15 Main Horizontal / Vertical bus-bar current rating
at design ambient temperature
16 | Earth bus bar Dimensions
17 | Earth bus bar Material Copper
18 | Insulation Material (Bus-Bar Supports, etc.)
19 1 Minute Power Frequency Withstand Voltage
(rms)
20 | Over Voltage factor for PTs
21 | Impulse Withstand Voltage (peak)
22 | Wave shape for Impulse Voltage
23 | 1 Second Short Circuit Withstand Capacity
24 | Peak Dynamic Withstand Capacity
o5 Panel Hardware material (Nuts / Bolts / Washers /
Screws / etc.)
Whether Panels shall be packed & transported
26 with Breakers inside the cpubicle. P ves/No
27 | Safety Features
Heat Shrinkable sleeves provided on bus-bars -
27-a | rated to withstand system L-L voltage for 1 Yes / No
Minute
27-b Removable FRP Shrouds provided for all Bus- ches /No
Joints and Tap-Off Connections
27-c Arc Propagation barrier provided in bus-bar Yes / No
compartment
27-d | Arc Sensors provided in HV Compartments Yes / No
Phase-Phase Barriers provided in between cahle
27-e i Yes / No
terminals
Breaker Service, Test, Isolated (Drawn-Out)
27-f ", . T Yes / No
positions provided along with indications
27-g Distinct Overall Lockable door provided for Yes / No
Breaker & PT Compartments
27-h | Automatic Safety Shutters provided Yes / No
27-i | Breaker Operation provided with LOTO Feature Yes / No
27 Independent Pressure Release Flaps provided fc\)(res /No
all HV Compartments
27-k | Wire Mesh provided for all louvered openings | Yes / No
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27

Breaker Trolley Movement & Operation (ON /
OFF) possible in closed door condition

Yes / No

28

Circuit Breakers

28-a

Type

Sk /VCB

28-b

Make

28-c

Type Designation

28-d

Circuit Breaker mounting inside panel

Truck Mountéghssette Mounted

28-e

No. of poles / phase

28-f

Current Rating (in free air)

28-g

Current Rating inside panel at specified design
temperature

28-h

Short Time Rating (1 second)

28-i

Symmetrical Breaking Capacity

28

% DC Component

28-k

Peak Making Current

28-|

1 Minute dry withstand voltage (power
frequency)

28-m

Breaker Duty Cycle

28-n

Total Opening & Closing Times (maximum)

28-0

Power required for Opening / Closing

28-p

Time taken for Spring Charging

28-q

Power required for Spring Charging Motor

28-r

Breaker Closing Mechanism

28-s

Provision for Manual Spring Charging

Yes / No

28-t

Mechanical Trip Push-Button provided

Yes / No

28-u

Mechanical ON / OFF Indication provided

Yeédo

28-v

Breaker Operation Counter provided

Yes / No

28-w

Interrupter make & model

28-x

Earthing System for Breaker

Integral Earthing System / Separate
Earthing Carriage or Trolley

29

Copies of following Type Test Certificates
provided

Yes / No

29-a

Short Circuit Tests for Panels (Peak and 1 Se:
Withstand)

Yes / No

29-b

Heat Run Test for Panels

Yes / No

29-c

Internal Arc Test for Panels

Yes / No

29-d

Impulse & Power Frequency Withstand Test
Panels

Yes / No

29-e

Short Circuit Test Duties for Circuit Breaker

Yes / No

29-f

Degree of Enclosure Protection

Yes / No
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