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TECHNICAL SPECIFICATIONS

1.00 GENERAL SCOPE OF WORK

The scope of work shall cover 11 KV independent feeder and Electrical sub station
works for AIIMS Out Reach OPD at Badsa Distt Jhajjar, Haryana. The scope of work
covers major electrical equipments as per BOQ. Also, supply, installation, testing and
commissioning of electrical works of the project including the following main
items/systems:

1.

ii.

1il.

1v.

vi

Vii.

Viil.

Xi.

11 KV independent feeder with all associated material complete as required as
per the specifications of Uttar Haryana Bidyout Vitaran Nigam (UHBVN).

11 KV H.T. Sub-station including HT metering, VCB panel, Transformers,
HT cables etc

Earthing of the sub-station equipments.

Safety equipments and misc items required for electrical installation complete
in all respect.

Testing and commissioning of all electrical installations

Any other items/ works required for the completion of electrical works.
Submission of GA drawings of electrical equipments and getting approvals
from Client/ Owner before manufacturing/fabrication.

Obtaining approvals from Chief Electrical Inspectors, Local Electricity
Supply Authority, forest department, and any other statutory authorities for
the complete scope.

Contractor shall submit equipment drawing from manufacturer along with the
layout etc. and working drawings for approval from HSCC/ UHBVN before

manufacture / commencement of work at site.

Incase, details of any electrical item/ system are left out, then kindly refer the
UHBVN specifications & approval from Engineer.
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2.0 REGULATIONS AND STANDARDS

2.1 All equipments their installation, testing and commissioning shall confirm latest
UHBVN / IS specifications in all respects.

3.0 H.T.SUBSTATION

3.1 11 KV VACUUM CIRCUIT BREAKER PANEL BOARD

3.1.1 GENERAL:
Vacuum Circuit Breaker shall be incorporated in H.T. Panel wherever specified.
VCB’s shall conform to IEC 298 and 694 IS 3427, BS 5227 and VDE 0670, part 6 as
well as the regulations mentioned therein. VCB’s shall be suitable for operation on
11kV, 3 phase, 50Hz, AC supply.

3.1.2 TYPE AND CONSTRUCTION:

The metal clad panel shall be fully extensible and compartmentalized to give.

a. Circuit Breaker Compartment
b. Busbar Compartment
C. CT and Cable Compartment

3.1.2.1 The compartments shall be safe to touch and compartments thus formed shall be dust
proof & vermin proof. A separate metering chamber for fixing the necessary
instrumentation metering and protective equipment shall provided.

3.1.2.2.The VCB shall consist of three air insulated poles incorporating mechanism of
interrupters. The body of interrupters shall be made of nickel chromium steel
supported on insulators made out of metalised aluminum oxide. The contacts shall be
of chromium copper and butt shaped.

3.1.2.3 Vacuum circuit breaker shall be mounted on truck or a carriage mechanism. In case
of truck mechanism, the breaker shall be on a trolley while in a carriage mechanism,
shall be separate door and it shall be possible to perform all operations with front
door closed. The draw out carriage shall have two positions for the circuit breaker viz
isolated/test & service position. Bus bars shall be insulated type made of high
conductivity copper supported on cast epoxy monobloc designed to withstand full
short circuit currents and shall be provided all along the length of the H.T. board.
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3.1.2.4 1t shall be horizontal isolation, horizontal draw out type, fully interlocked, with dust
and vermin proof construction, suitable for indoor instillation. The panel shall be
supplied with the manufacturer’s test certificates.

3.1.2.5 Certificates with date of manufacture and shall be complete in all respects as per
details in the schedule of quantities. The steel work should have undergone a rigorous
rust proofing process comprising alkaline degreasing, descaling in dilute sulphuric
acid and recognized phosphate process and shall then be given power coating
(Electrostatic) paint of manufacturer’s standard shade.

3.1.2.6 The switchgear constructions shall be such that breaker operation and internal
explosions do not endanger the operating personnel, and the front of the panel shall
be specially designed to withstand these. Pressure relief flaps shall be provided for
safely venting out gases produced inside the high voltage compartment, bus bar
compartment and termination compartment. These flaps shall be vented upwards and
cannot be opened from outside. These relief flaps shall be of such construction as not
to permit ingress of dust/water in harmful quantities under normal working
conditions. Enclosure shall be constructed with sheet steel of at least 2.0mm
thickness. It shall have a rigid, smooth, leveled, flawless finish.

3.1.2.7 Voltage transformer of burden not less than 100 VA and a proper ratio as specified

shall be provided in the incoming panel. The accuracy class for the VT shall be 0.5 as
per IS 3156 parts I to III for incomers and class 1 for outgoing panels. The
transformer shall be of cast epoxy resin construction. It shall be fixed/ withdraw able
type. HRC fuses/ MCBs shall be provided on both HV and LV side.

3.1.2.8 The making contact arms (upper & lower) of the circuit breaker shall be encased in
polyprolene tubes. Penetration type bushings shall be provided in the busbars & cable
compartment for the fixed contacts.

3.1.2.9 Safety shutters shall be provided to cover up the fixed high voltage contacts on busbar
and cable sides when the carriage is moved to Isolated/Disconnected position. The
shutters shall move automatically with the movement of the draw out carriage. It
shall, however, be possible to open the shutters of busbars side and cable side
individually.

3.1.2.10Mechanically operated circuit breaker auxiliary switches of minimum 5 NO + 5 NC
ways, shall be provided for control and indication purposes. Control wiring shall be
done by 1.5 sq. mm; 1.1kV grade stranded copper PVC insulated cable. All control
fuses shall be HRC link type.

3.1.2.11Terminal blocks shall be clamp type suitable for connection of only 2 wires per

terminal and shall be 650 V grade. The L.T. control circuit shall be routine  tested
to withstand 1.5kV for one minute.
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3.1.2.12Busbar compartment shall be provided at the rear. Electrolytic copper busbars shall
be of rectangular cross section and insulated. Busbars shall be supported properly by
cast epoxy resin insulators so as to withstand thermal and dynamic stresses during
system short circuits. Busbars shall be provided with necessary color coding for
phases indication. The busbars shall be designed to withstand a temperature rise of 60
deg. C above and ambient temperature of 45 deg. C.

3.1.3 BUSBAR AND REGULATORS

3.1.3.1 All busbars and jumper connections shall be of electrolytic copper conforming to
relevant IS standards. They shall be adequately supported on epoxy insulators to
withstand electrical and mechanical stresses due to specified short circuit currents.
Busbar cross section shall be uniform throughout the length of switch board.

3.1.3.2 Contact surface at all joints shall be properly cleaned and No-oxide grease applied to
ensure an efficient and trouble free connections. All bolted joints shall have necessary
washers for maintaining adequate contact pressure. All connection hardware shall
have high corrosion resistance.

3.1.3.3 Busbar insulators shall be of track-resistance, high strength, and non-hygroscopic,
non-combustible type & shall be suitable to withstand stresses due to over voltages
and short circuit current. Busbar shall be supported on the insulator such that the
conductor expansion and contraction are allowed without straining the insulators. The
temperatures of the busbars and all other equipments, when carrying the rated of
relevant Indian Standards, duly considering the specified ambient temperature.

3.1.4 EARTHING AND PROTECTIVE EARTHING

3.1.4.1 Copper earthing bus shall be provided. It shall be bolted/ welded to the framework of
each panel. The earth bus shall have sufficient cross time fault currents to earth
without exceeding the allowable temperature rise. Suitable arrangement shall be
provided at each end of the earth for bolting. Earthing conductors and earth bus shall
run inside at the back of the panel for entire length. Facilities shall be provided for
integral earthing of busbars & feeder circuit. Earthing rod consisting of 16 Sq.mm.
stranded/flexible copper cable 15 Mtr. long and connectors shall be supplied. Cost of
this earthing rod is deemed to be included in the cost of VCB Panel.

3.1.5 METERING AND PROTECTION

3.1.5.1 The VCB Panel Board shall be provided with epoxy resin current transformers for
metering and protection. The protection CTs shall be of accuracy class 5 P 10 of IS
2705- Part-11I-1992. The metering CTs shall confirm to the metering ratio and
accuracy class 0.5 of IS 2705-1992 for incomer and class 1 for outgoing feeders.
Ammeter and voltmeter to be installed on panel shall be of moving iron type or as
specified in the BOQ. All meters shall be 96mm square pattern, flush mounting type
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with necessary selector switches. Necessary indicating lamps of low voltage type with
built in resistors shall be provided (maximum wattage 2.5W).

3.1.6 OPERATING MECHANISM

3.1.6.1 Vacuum Circuit Breaker shall be equipped with motorized spring charge. These

operating mechanisms shall be of the stored energy type. In the closed state of the
breaker, the energy stored in the springs shall be suitable for O-C-O duty.

3.1.6.2 Interlocking and Safety Arrangement

3.1.6.3 Vacuum Circuit Breaker shall be provided with the following safety and interlocking

ii.

iil.

arrangements:

The draw out carriage cannot be moved from either test/disconnected to service
position or vice versa, when the circuit breaker is ‘On’.

The circuit breaker cannot be switched ‘ON’ when the carriage is in any position
between test & service position.

The front door of the panel cannot be opened when the breaker is in service position
or in an intermediated position.

v. The low voltage plug & socket cannot be disconnected in any position except
test/isolated position.

V. The door cannot be closed unless the LV plug has been fitted.

vi. It shall be possible to mechanically close and trip the circuit breaker through push
buttons with the circuit breaker in service position and the door closed.

Vil. Individual explosion vents shall be provided for breaker, busbar, cable chambers on
the top of the panel to let out the gases under pressure generated during an unlikely
event of a fault inside the panel.

viii.  Circuit Breaker & sheet metal enclosure shall be fully earthed.

iX. Self locking shutters shall be provided which close automatically and shall be
interlocked with the movement of the draw out carriage mechanism.

3.1.7 Rating:

3.1.7.1 The rating of the vacuum circuit breaker shall be as per the drawings and schedule of

quantities. The rated/breaking capacity of the breaker shall be 350 MVA (18.37 KA
RMS) at 11 kV. The rated making capacity shall be as per the relevant standards.
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3.1.8 Accessories:

3.1.8.1 Circuit Breakers shall be provided with the following accessories.

1. Auxiliary Switch with minimum 5 NO+ 5 NC auxiliary contacts.
ii. Tripping Coil
1il. Mechanical Operation Counter

iv. Spring Charging Handle
3.1.9 Additional Accessories

3.1.9.1 The loose items to be supplied with the 11kV VCB Panel Board shall comprise of the

following:
a. Instruction Book.
b. Maintenance Manual.

C. Reaching in/out handle.

d. Handle for spring charging mechanism.

e. Foundation bolts.

f. Busbar Earthing & Circuit Earthing Trolley.

3.1.10 Mounting

3.1.10.1Vacuum Circuit Breakers shall be mounted as per manufacturer’s standard practice.

3.1.11 Auxiliary Supply

a. The tripping shall be at 24 Volt D.C. through a power pack unit.

b. Space heater indication & other auxiliary supply requirement shall be at 230 V AC.
Necessary termination arrangements complete with isolating switch, control fuse &
link shall be provided at one place in the panel for receiving the purchaser’s cable.

3.1.12 TESTS

3.1.12.1Factory Tests
The circuit breakers panel shall be subjected to routine tests at manufacturer’s works
in accordance with the details specified in the relevant IS specifications. These shall

however necessarily comprise of the following.

a. Power frequency voltage test on the main power circuit.
b. Verification of the correct wiring/Functional Test.
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ii.
iil.

C.

3.1.13

Dielectric test at 1.5kV on the control circuit. Apart form above, the vendor shall
submit the routine test certificates for the following equipment.

Circuit Breakers

Current Transformers

Voltage Transformers

The vendor shall submit the type test certificate for following along with the offer.
Temperature rise test.

Impulse & power frequency voltage test

Short time current test on circuit breaker.

Site Test

3.1.13.1General

MRS

Verification for completion of equipment, physical damage/deformities.

Alignment of panel, interconnection of busbars & tightness of bolts & connection etc.
Interconnection of panel earth busbar with plant earthing grid.

Inter panel wiring between transport sections.

Cleanliness of insulators and general Cleanliness of panel to remove traces of dust,
water etc.

3.1.13.2Circuit Breaker & Panel

1.

(98]

SANNG

3.2

3.2.1

3.2.2

Check for free movement of circuit breaker, lubrication of moving part & other parts
as per manufacturers manual.

Manual/Electrical operations of the breaker and Functional test as per drawings.
Meggar before the Hi Pot test.

H.T. Test - Hi Pot test (Power frequency withstand test for one minute at 28kV
RMS). At site Hi Pot test is carried out at 80% of 28kV RMS value.

Meggar after the Hi Pot test.

CT/PT ratio/polarity primary injection test.

Secondary injection test on relays to practical characteristics.

HT CABLES

Construction

All H.T cables shall be of 11kv grade XLPE earthed insulated & PVC sheathed flat
steel wires (strips) armored electrical purity aluminum conductor cables shall be
manufactured & tested in accordance with IS Specification.

TERMINATION JOINTS

Terminal joints shall be carried out as per IS specifications. Heat shrink cable
termination kit shall be used for terminations.
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3.2.3 INSTALLATION OF CABLES

33

Cable laying shall be carried out as per CPWD specifications.

11 KV TRANSFORMERS (OLTC TYPE)

GENERAL

The transformer shall be double wound core type, oil naturally cooled suitable for
indoor installation. The transformer shall be designed shall be designed and
manufactured as per IS specification and having no load voltage ratio as 11000/433v.

The overall efficiency of the transformer at full load should be not less than 98%

SPECIFICATION
STANDARD

Unless otherwise stated below, transformer & transformer oil shall conform to IS
2026 & 335 respectively.

SYSTEM OF SUPPLY

KV 3 phase, 50 Hz system
NO LOAD RATIO

11000/433 volts
KVA RATING

Transformer shall be suitable for continuous rating as stated in BOQ and on drawing.
TYPE

Indoor

WINDING

The transformer shall be copper wound.
CORE

The magnetic core shall be made up of cold rolled grain oriented low loss steel
stampings.

COOLING
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Natural oil cooling by means of pressed/round tubes around transformer tank
(ONAN)

FREQUENCY
50Hz plus minus 3%
RATED VOLTAGE

Transformer shall operate at its rated KVA at any voltage plus minus 10% of rated
voltage of that particular tap.

VECTOR GROUP

Corresponding to the vector symbol Dyn-11

CONNECTIONS

H.V side of transformer shall be provided with suitable size cable box for 3 core
XLPE cable. Indoor heat shrinkable termination kit shall be used for termination of
HV Cable. MV side of transformer shall be suitable for bus duct connection
arrangement.

TAPPING

ON load tap changing arrangement on 11kv side. The range for circuit taps, which
shall be provided on H>V side, shall be plus 5% & minus 15% in steps of 1.25%

TEMPERATURE RISE

The transformer shall conform to the requirements of temperature rise specified in IS:
2026(PartIl) 1977.Continuously rated for full load, temp. rise not to exceed 50 degree
C by thermometer in oil ( 55degree C by resistance)

INSULATION LEVELS

The insulation levels shall be in accordance with IS 2076(Part III) 1977.
TERMINAL MARKINGS, TAPPING & CONNECTIONS

The terminal marking, tapings 7 connections shall be in accordance with IS
2026(Part1V) 1977.

REQUIREMENTS WITH REGARDS TO ABILITY TO WITHSTAND
SHORT CIRCUIT.

As per IS 2026 (part 1) 1977
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IMPEDANCE VOLTAG

As per table 3 of IS 2026 (part I) 1977

ON LOAD TAP CHANGING SWITCH

On load tap changer with RTCC panel and AVR

PARALLEL OPERATION

Transformer shall be suitable for parallel operation with similar unit of same rates.

FITTINGS

The following accessories and fittings shall be provided with the transformer

1.

ii.

iii.

1v.

V1.

Vii.

Viii.

1X.

LIFTING LUGS: The arrangement of lifting the active part of the transformer
along with the cover of the tank by means of lifting lugs without disturbing
the connections. Also complete transformer lifting lugs shall be provided.
ROLLERS: The transformer to be provided with 4 Nos. rollers fitted on cross
channels to facilitate the movement of transformer.

OIL CONSERVATOR: The transformer to be provided with a conservator
with welded end plates. It is to be bolted to the cover and can be dismounted
for purposes of transport. It has to be provided with oil gauge with marking
for minimum level and an oil filling hole with a cap which can be used for
filtering of oil. For draining purposes a plug is to provide. A connection pipe
between the conservator and tank is to be provided, which projects inside the
conservator.

AIR RELEASE VALVE: An air release valve shall be provided on top of the
tank cover to facilitate of the entrapped air while filling of oil.

BREATHER: The transformer shall be provided with an indicating
dehydrating silica gel breather of sufficient capacity.

DRAIN VALVE WITH PLUG: The transformer to be provided with drain
valve with plug at the bottom of the tank.

DIAGRM WITH RATING PLATE: One diagram and rating plate indicating
the details of transformer connection diagram vector group tap changing
diagram etc.

THERMOMETER: Dial type thermometer (150mm dia ) with maximum set
pointer 75 degree C electrical contacts for electrical contacts for electrical
alarm at high temp.

EXPLOSION VENT: Explosion vent or pressure relief device shall be
provided of sufficient size of rapid release of any pressure that may be
generated within the tank and which might result in damage in the equipment.
The device shall operate at a static pressure less than the hydraulic test
pressure for transformer tank.
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X. FILTER VALVE: Filter valve on the top of the tank.

1. BUCHOLTZ: Oil actuated relay equipment shall confirm to IS 3637-
1966(amended up to date) and shall be double float type having contacts
which close following oil surge or under incipient fault condition. Bucholtz
relay shall have contacts for alarm / trip.

xii.  WINDING TEMPERATURE INDICATOR :

xiii.  Winding temperature indicator with electrical contact for alarm/ trip

xiv.  OIL TEMPERATURE INDICETOR: Oil temp. Indicator with alarm & trip
contacts.

XV. MARSHALLING BOX: the transformer shall be provided with suitable size
marshalling box to terminate the control cables of thermometer and bucholtz
relay.

xvi.  CONTROL CABLING: all control cables required from Marshalling box to
H.T panel board for Trip/alarm of winding temp. Indicator, oil temp indicator,
Buckholz relay etc. shall be provided and deemed to be included in the rate of
transformer equipments.

xvil. TRANSFORMER OIL: First filling of oil.

xviii. EARTHING: Two separate earthing terminals are to be provided at the sides
of the tank on both the sides for earthing.

xix. ON LOAD TAP CHANGER; High speed resister type OLTC shall be
provided along with RTCC and AVR.

SOAK PIT

Soak pit for oil filled transformer shall be made are per IS 10028 (Part IT) 1981 with
up to dated amendments. Sump shall be formed in the transformer room and shall be
connected to soak pit outside the transformer room with a pipe. All the civil works
required for the soak pit shall be done by the contractor and the cost shall deemed to
be included in quoted rates of the transformer item.

INSTRUMENTATION MANUL

The successful bidder shall submit three copies of manual of complete instructions for
the installations, operations, maintenance and repair, circuit diagrams, foundations
and trenching details shall be provided with the transformer.

SHOP DRAWINGS

The selected supplier shall prepare and furnish shop drawings for the approval by the
consultant/client before commencing fabrications/ manufacture of the equipment.
Shop drawing shall be based on the requirement laid down in the specifications. The
manufacture of the equipment shall be commencing only after the shop drawings
have been approved in writing by the consultant. Transformer shall be manufactured
conforming to specification of Local supply authority.

INSPECION
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1) The transformer shall be inspected on arrival as per the inspection manual of the
supplier

i1) Shall be examined of any sign of damage and special attention shall be given to
the following parts.

Oil tank and cooling tubes
Bushes crakes or broken
Oil sight glass

INSTALLATION

1) The transformer shall be installed as per transformer manual of the transformer
supplier and conforming to Indian standards.

i1) The transformer is to be erected on suitable size M.S channels embedded in the
cement concrete flooring including providing & fixing the channel. The
transformer supplied shall be lifted by all lifting lugs for the purpose of avoiding
imbalance in transit.

ii1) The transformer wheels shall be locked by suitable locking arrangement to avoid
accidental movement of the transformer.

iv) The transformer cable end boxes shall be sealed to prevent absorption of
moisture.

v) The transformer natural earthing and body earthing shall confirm to Indian
Standard.

FACTORY TEST

The transformer shall be subjected to test as laid down in IS 2026 (Part 1) 1977 at
factory/manufacturing unit prior to dispatch of the transformer to the site.
All original test certificates shall be furnished.

TESTING AT SITE

Prior to commissioning of the transformer the following tests shall be performed

1) Insulation resistance of the winding between phases and earth of H.V and M.V
side.

i1) Winding resistance of all the winding on all tap positions shall be taken.

ii1) Di-electric strength of the transformer oil shall be checked in accordance with
India standards. In case the test is not satisfactory, the oil shall be filtered till
proper dielectric strength of oil is obtained.

iv) The supplier gives sufficient advance information about the test schedule to
enable the owner to appoint his representative.

HIGH SPEED RESISTOR ON LOAD TAP CHANGER

GENERAL
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High speed resistor on load tap changer shall be provided with the transformer
wherever specified. The high speed resistor OLTC shall be for rated voltage up to
11KV rating current of 100 Amp, 3phase, 17step conforming to Indian standard with
AVR & RTCC panel.

TYPE AND CONSTRUCTION
OLTC shall be a compact unit for use with three phase distribution transformer. It
shall be completely self contained and designed to bolt directly to a part flange on the

transformer.

The assembly comprise of

1. Tank

2. Selector Switch

3. Driving Mechanism

4. Barrier Board

5. Local control Gear

6. Control cable Terminations
7. AVR & RTCC panel
TANK

The complete tap changer shall be housed in a single tank of welded sheet steel
construction. The tank shall be divided into two separate compartments to house the
selector switch, driving mechanism and Local control gear. Access to the
compartments shall be made easy by mea ns of removable covers and a weather proof
door. Anti- condensation heater shall be provided in the compartment which houses
driving mechanism and control gear.

SELECTOR SWITCH

The three phase of the tap changer shall be adequately spaced for full interphase
insulation but mounted as a common assembly using vertical synthetic resin bonded
insulating boards, each carrying a circle of fixed contacts. Insulating rods and tubes
shall be used for the horizontal spacing of the phases and the fixed contacts shall be
connected via the barrier board to appropriate trappings in the transformer winding.
Each phase shall have a single rotary contacts support ring with sliding contact take
off connection. This ring carries separately insulated spring loaded snap connected by
a non inductive resistance unit accommodated on the contact carrier. One main
moving contact shall be connected directly to the center boss take off point, the
second; transition moving contact shall be connected to the resistor. The three contact
support rings shall be attached to the central insulating drive shaft, which rotates in
self aligning ball bearings in the two outer phase boards. This center shaft shall be of
glass reinforced synthetic resin construction .access to the selector switch shall be via
removable cover on the top of the tank.
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DRIVE MECHANISM

Operation of the selector switch shall be by means of a stored energy spring device
having appositive snap- action for rotating the moving contacts quickly through the
angle required for each tap change. The driving mechanism compartment shall be
external to the oil filled switch tank. The rotary drive from the driving mechanism to
the selector switch shall passes through a frictionless positive oil tight gland. The
angular movement of selector switch shaft shall be controlled by an indexing wheel
which shall positively locked by the periphery of the operating cam except during the
actual time of tap — change operation. The operating cam shall be freely mounted on
its shafts, rotation being imparted to it by means of tension springs attached radially
between the operating cam hub and the periphery of a concentric spring carrying gear
wheel. The spring carrying gear wheel shall be rotated by a driving motor through
cam. When the drive pin on the operating cam enters the slot in the indexing wheel
the lock shall disengaged but rotation shall be prevented by the locking arm pawl
engaging in other slot of indexing wheels. The spring carrying gear wheel continuous
to rotate thus charging the springs. When sufficient energy has been stored a trip pin
on the gear wheel shall lift the rocking arm restring the indexing wheel and the spring
energy shall be released to move the tap selector switch one position the cam locking
coming in operation accurately controlling the angular movement.

The operation of the selector switch shall be thus the positively assured and shall be
dependent only upon the quick release of the spring energy. It shall be thus
independent of the motor drive. The tap changing sequence shall now complete and
the driving motor shall brought to rest by the resetting of auxiliary switches and
mechanical friction device. For protective purpose automatic declutching by shear
pins shall be incorporated in the drive. The mechanism shall be provided with the
auxiliary switches necessary for its operation. A step by step switch for position
indication shall also be fitted and additional paralleling & out of step switches
provided. A tap change mechanical counter, mechanical tap position indicator,
mechanical end stops and electrical limit switch shall be provided. A detachable
handle for hand operation shall be provided. The fittings of this handle shall
automatically disconnects the motor drive shaft by the operation of a simply spring
loaded dog clutch and at the same time isolates the electrical control supply.

BARRIER BOARD

The connections from the transformer winding shall be taken through an insulating
terminal barrier board, which shall be supplied loose for the clamping to the
transformer port flange .Thus the transformer shall be treated and filled with oil
before the tap changer is fitted. This arrangement allows the tap selector switch
contacts to be inspected or the complete tap changer to be handled separately without
disturbing the oil level in the transformer.

LOCAL CONTROL GEAR
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The motor reversing contactors and associated local control gear shall be housed in
the same compartment as the driving mechanism with a common hinged weather
proof door. Weather proof local control switches when required shall be mounted in
an accessible position below the door.

OPERATION MECHANISM

An impulse is received either from a remote control panel or from a local manual
operation switch, which energies the appropriate raise/lower contactor to initiate a tap
changer in the required direction. The contactor when energized seals itself via its
own contact and the driving motor commences to run. At a predetermined point a
directional sequence switch closes, taking over the handling duties of the contactor
whose original hold circuit shall be isolated. At the completion of the tap changer the
directional sequence switch opens and de- energizes the driving motor. The
arrangement ensures that a short period initiating pulse shall be accepted by the
control gear.

CONTROL CABLE TERMINATION

A detachable undrilled gland plate and the terminal station for all the external
connections shall be provided in the driving mechanism compartment of the tap
changer.

AUTOMATIC VOLTAGE REGULATOR

Solid state automatic voltage regulator shall be provided for the regulation of the
secondary voltage of the power transformer with on load tap changer (OLTC). The
band width control shall allows the dead band to be set in the terms of upper
(LOWER VOLTS) and lower (RAISE VOLTS) voltage limit around a particular
nominal value with a specified sensivity. AVR shall be provided with time delay
control to allow the regulator to respond only to voltage fluctuations lasting for period
greater than a selected time delay. Where the voltage correction requires more than
one tap change, the time delay shall be reinitiated before further tap changes.
Regulations shall reset automatically after voltage correction. Solid state lamps
(LED) shall be provided to indicate voltage outside the preset limit & control relay
operation.

RTCC PANEL

RTCC panel shall be provided to operate OLTC from control room located in
substation. RTCC shall be provided with main switch, a sequence selector switch.
RTCC shall be provided with lower push button & raise push button, tap change in
progress & complete. A.C supply ON/OFF lamp indicator & AVR relay operated
operation indication. Cubical panel shall be totally enclose, floor mounting and
fabricated with a framed structure with rolled/folded sheet steel channel section of
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minimum 2mm thickness. All the sheet steel work forming the exterior of RTCC
panel shall be smoothly finished and all steel work used in construction of RTCC
panel shall undergone a regrious metal treatment process consisting of effective
cleaning by hot alkaline degreasing solution followed by the cold water rinsing,
pickling in dilute sulphuric acid to remove scales and rust formation, a recognized
phosphating process , passivating in deoxidize to retain & augment the effects of
phosphating, drying with compressed air and dust free atmosphere, primer coating
with two coats of highly corrosion resistant primer applied under strictly controlled
conditions and finished coat of stoving synthetic enameled paint of grey color.

3.5 EARTHING

Earthing specified in BOQ is done as per IS & UHBVN specification.
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4.00

4.01

4.02

4.03

4.04

4.05

EARTHING
GENERAL

All the non-current metal parts of electrical installation shall be earthed properly. All
metal conduits trunking, switchgear, distribution boards, switch boxes, outlet boxes,
and all other parts made of metal shall be bonded together and connected by means of
specified earthing conductors to an efficient earthing system. Earthing work shall
conform to UHBVN Specifications/ IS code.

EARTHING CONDUCTOR

Earth continuity conductor along with submain wiring from Main/Sub Distribution
boards to various distribution boards shall be of copper. Earth continuity conductor
from distribution board onward up to outlet point shall also be of bare copper. Earth
continuity conductor connecting Main & Sub Distribution boards to earth electrode
shall be with galvanised MS strip.

SIZING OF EARTHING CONDUCTOR

Single phase distribution board shall have one earth continuity conductor while three
phase distribution board shall be provided with two earth continuity conductors.
Earthing of main switch board and sub switch boards shall be earthed with two
independent earth electrodes or as indicated elsewhere. Earth conductor laid in
ground shall be protected for mechanical injury & corrosion by providing GI pipe.

GI pipe shall be of medium class 40mm dia and 4.5 metre in length. Galvanising of
the pipe shall conform to relevant Indian Standards. GI pipe electrode shall be cut
tapered at the bottom and provided with holes of 12mm dia drilled not less than
7.5cm from each other upto 2 metre of length from bottom. The electrode shall be
buried in the ground vertical with its top not less than 20cm below ground level as per
detail enclosed. Earth electrode shall not be situated less than 2metres from the
building. The location of the earth electrode will be such that the soil has reasonable
chance of remaining moist as far as possible. Masonry chamber of size 300 x 300 x
300mm shall be provided with water funnel arrangement a cast iron or MS frame &
cover having locking arrangement at the top.

PLATE EARTH ELECTRODE

Earthing shall be provided with either GI plate electrode or copper plate electrode of
following minimum dimensions.

1. GI Plate Electrode : 600mm x 600mm x 6mm thick

ii. Copper Plate Electrode : 600mm x 600mm x 3mm thick
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4.06

4.07

The electrode shall be buried in ground with its faces vertical and not less than 3
metres below ground level. 20mm dia medium class GI pipe shall be provided and
attached to the electrode. A funnel with mesh shall be provided on the top of this pipe
for watering and earth electrode. Earth electrode the watering funnel attachment shall
be housed in masonry enclosure of not less than 300 x 300 x 300mm deep. A cash
iron or MS frame with cover having locking arrangement shall be provided at top of
metres from the building. Care shall be taken that the excavation for earth electrode
may not affect the column footing or foundation of the building. In such cases
electrode may be further away from the building.

ARTIFICIAL TREATMENT OF SOIL

If the earth resistance is too high and the multiple electrode earthing does not give
adequate low resistance to earth, then the soil resistivity immediately surrounding the
earth electrodes shall be reduced by addition of sodium chloride calcium chloride,
sodium carbonates copper sulphate, salt and soft coke or charcoal in suitable
proportions.

RESISTANCE TO EARTH

The resistance of earthing system shall not exceed 1 ohm.
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5.00

5.01

5.02

5.03

5.04

5.05

5.06

SAFETY EQUIPMENTS
DANGER NOTICES

Danger notices shall be affixed permanently in a conspicuous position in Hindi or
English and the local language of the district with sign of skull and bones at every
overhead lines, transformer, electrical equipments motors, etc.

FIRST AID BOX
Standard first aid box with all standard contents shall be supplied.
FIRE BUCKETS

The fire bucket unit shall consist of our galvanised iron baskets, which shall be with
round bottom, and of 13 liters capacity. They shall be filled with dry sand.
Arrangement shall be made to hang them on GI pipe stand comprising of at least 2
vertical and one horizontal members of 50 mm GI pipe. The stands shall have hooks
and locking chain arrangement. The buckets and stand shall be painted with epoxy
red paint.

FIRE EXTINGUISHER

Foam type Fire extinguishers of 9 Kg. capacity and Dry Chemical type Fire
Extinguishers of 10 Kg capacity shall be of approved make. It shall be filled with
carbon tetrachloride. It shall have horns. Extinguishers shall be fixed on
walls/columns with necessary clamps made out of 50 mm x 6mm MS flat and coated
bolts and nuts grouted in wall/column.

RUBBER MAT

Corrugated rubber insulating matting shall be provided in front of all power & motor
control centers, push button station and distribution board in the electrical rooms. The
width of matting shall be one meter. It shall be as ISI mark.

INSTRUCTION CHART

Printed instruction chart both in English and Hindi and duly framed with front glass,
prescribing treatment to be given to persons having Electric shock, shall be supplied.
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5.00

PROCUREMENT, INSPECTION OF EQUIPMENT & APPROVALS

Approved list of makes and vendors are given in the end of technical specifications.
The makes of equipment/materials supplied shall be strictly as mentioned therein. For
items not specially mentioned, prior approval shall be taken before procurement of
the same. All equipments/material supplied shall be brand new and shall be procured
directly from the manufacturers, dealers or authorised agents.

HSCC Electrical Engineer shall have access to the manufacturer’s premises for stage
inspection/final inspection of any item during its design, manufacturing, and
assembly and testing. After carrying out the necessary factory tests and routine tests
as per IS Standards, a copy of the routine test certificate shall be forwarded along
with the call for carrying out the inspection at the manufacturer’s works.

Based on the inspection certificate, HSCC Electrical Engineer reserves the right to
carry out the inspection at a mutually agreed date and/or give inspection waiver. A
minimum of two weeks will be needed after receipt of complete shop inspection
report and other details to depute our inspector for inspection.

It is the responsibility of the contractor to ensure that all electrical works are carried
out as per the IE Rules & regulations, National Building Code and IS Codes &
Standards. All necessary drawings and details as required by Electricity Board,
Electrical Inspector, Fire Department and other Local Statutory agencies, shall be
prepared by the contractor. The contractor is responsible to submit the drawings
and other details as required to the Local Authorities (refer above) and obtain
necessary approvals including sanction of load/enhancement of electrical load
from SEB before energizing and commissioning. All official fee required for
getting the approval will be reimbursed on account of Client on submission of
original documents.

6.00 LIST OF TENDER DRAWINGS

S.No.

1.

Drawing Number Description

Sketch for 11 KV Independent Feeder as issued by UHBVN
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7.00 LIST OF APPROVED MANUFACTURERS:

1. 11 KV VCB Panel Board Siemens/Schneider-Areva, Alsthom / ABB/

Crompton Greaves/

2. 11 KV XLPE Cable - Poly Cab/ Incab/ Universal/ NICCO/ CCI

3. Transformer - ABB/ Schneider- Areva, Alsthom/ Voltamp
Crompton Greaves/Kirloskar

4.  Cable Joint Kit - Raychem, 3M, M Seal

5. Fire extinguishers - Minimax, Super ex, Safex

6. 11 KV Feeder items - Approved vendors As per UHBVN
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