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2.00.00
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2.03.00

TECHNICAL SPECIFICATION
FOR
ELECTRICAL WORKS FOR CHIMNEY

INTENT OF SPECIFICATION

The following specification shall be applicable to all the electrical equipment
furnished and erected under this specification. Items of work not specifically
stated in this specification but which are necessary for meeting the requirements
of this specification shall be included in the scope.

SCOPE OF WORK

The Contractor shall include in his scope of work the design, engineering,
manufacture, supply, erection, testing and commissioning of the following

equipment / system complete with all materials and accessories for each chimney:

i) Main distribution board, emergency distribution board, elevator board,
power, lighting panels and DBs.

ii) All lighting fixtures and socket outlets with complete wiring.

iii)) Aviation Obstruction lighting system.

iv) Power and control cables.

V) Cabling system.

vi) Lightning protection system.

vii) Earthing system.

vii)  Communication system.

The Contractor shall provide 1 No., 415 volt, 3 phase, 4 wire feeder for power
supply connection to main distribution board located at chimney base for further
distribution of power.

In addition to the above the Contractor shall also provide one No. 415 volt, 3
phase, 3 wire emergency power supply for emergency distribution board located
at chimney base. This board shall also receive one feeder from main distribution

board described above. Contractor shall provide auto-change over supply to
healthy source on failure of any source.
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2.04.00

2.05.00

2.06.00

3.00.00

The details of the power supply are given below. The Contractor shall furnish the
equipment to suit the same.

a) 415 volt System (normal)
i) System voltage 415 +10% V, three phase and
4 wire neutral solidly
earthed
ii) System frequency 50 + 5% Hz
iii) Combined voltage 10%
and Frequency
variation
iv) Fault Level 50 KArms(105 KA peak)/1 sec
b) 415 volt System (emergency)
i) System voltage 415 +10% V three phase and
three wire system.
ii) System frequency 50 + 5% Hz
iii) Combined voltage 10%
and frequency
variation
iv) Fault Level 50 kA
c) In case any power supply other than 415 V, 3 phase indicated above is

required, the transformation for same shall be included in the Contractor’s
scope of work.

Not used.

All bought out electrical equipment like cables, distribution boards/panels, con-
duits, lighting fixtures, power receptacles, aviation lighting etc. shall be from
reputed manufacturers who have manufactured and supplied equipment of the
type and rating specified and this equipment should have been in successful
operation in chimneys and other structures under similar service conditions. The
sub vendors list and makes of all equipment/devices shall be subjected to
Owner’s approval.

STANDARDS AND REGULATIONS
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3.01.00

3.02.00

4.00.00

4.01.00

4.02.00

4.03.00

The equipment supplied shall comply with the relevant IS Standards. All
standards, specifications and codes of practice referred to herein shall be the
latest editions including all applicable official amendments and revision as on date
of opening of bid.

The electrical equipment/installations shall comply with the requirements of the
following Rules/ Regulations as amended up to date:

i) The Indian Electricity Rules/Acts.

ii) National Electrical codes and Indian standards.

iii) International Civil Aviation organisation Regulations.

iv) National Airport Authority/DARA Regulations.

GENERAL REQUIREMENTS

Ambient Conditions

The equipment shall be suitable for installation and render trouble free operation
at higher ambient temperature and rigorous weather conditions prevailing at
chimney. Ambient temperature for design of all equipment shall be considered as
55 degrees C which is likely to be encountered during service when the chimney

is in full operation.

The successful Bidder shall be required to carry out the detailed engineering such
as:

a) Preparation of detailed wiring/schematic diagrams for distribution boards
and lighting panels/DBs.

b) Preparation of conduit/cable layouts and conduit/ cable schedule.
c) Preparation of detailed lighting layout drawings.
d) Preparation of detailed wiring / layout drawings for aviation obstruction

lighting system.

e) Preparation of detailed earthing and lightning protection system drawing.
f) Preparation of mounting detail drawings for various equipments.
g) Preparation and submission of all approved drawings duly marked up, to

reflect the ‘as built’ status, along with reproduceables.

The successful bidder shall submit the following documents for all the
equipments/items being supplied :
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5.00.00

5.01.00

5.01.01

5.01.02

5.01.03

a) Technical particulars and catalogues
b) Routine & Type Test reports

c) Instruction manual for storage, unpacking, handling at site, erection,
precommissioning etc.

d) Operation & Maintenance Manual

TECHNICAL REQUIREMENTS
Distribution boards/Elevator board/Power panels

Distribution Board shall be of metal enclosed, single front, indoor, floor mounted,
free standing, fixed type conforming to IS 13947-PART-l. The Elevator board &
Power panels shall be of floor/wall mounted type. The equipment shall be supplied
fully assembled and wired, complete with base frame and anchoring arrangement,
gland plates, internal wiring, terminal blocks and suitable for termination of
external power and control cables.Overall height of Board shall not exceed 2450
mm.All board frames and load bearing members shall be fabricated using suitable
mild steel structural sections or pressed and shaped cold-rolled sheet steel of
thickness not less than 2.0 mm. Frames shall be enclosed in cold-rolled sheet
steel of thickness not less than 1.6 mm. Doors and covers shall also be of cold
rolled sheet steel of thickness not less than 1.6 mm. Stiffeners shall be provided
wherever necessary. The gland plates thickness shall be 3.0 mm (minimum) for
hot/cold-rolled sheet steel and 4.0 mm (minimum) for non-magnetic material. All
panels shall be dust and vermin proof.

The Board shall be divided into distinct vertical sections, each comprising of :

i) A completely enclosed busbar compartment for running horizontal and
vertical busbars.

ii) Completely enclosed switchgear compartment(s) one for each circuit of
outgoing feeder.

iii) A cable alley for power and control cables of 250 mm width. Cable alley
shall have no exposed live parts and shall have no communication with
busbar compartment. Cable terminations in cable alley shall be designed
to meet Form IVb Type & (as per IEC 60439) for safety.

The front of the compartment shall be provided with hinged single leaf door with
locking facility.

Boards shall be provided with phase & neutral busbars along entire length of
board. The minimum air clearance between live parts shall be 25mm for busbars
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5.01.04

5.01.05

5.01.06

5.01.07

5.01.08

5.01.09

5.01.10

5.01.11

5.01.12

and 10mm elsewhere both for phase to phase and phase to earth. Wherever such
clearance is not available, the live parts shall be fully insulated/shrouded.
However for busbars minimum 25mm air clearance shall be maintained
irrespective of insulated/shrouded busbars are provided.

All busbars shall be adequately supported by non-hygroscopic, non combustible,
track-resistance and high strength sheet moulded compound or equivalent type
polyester fiber glass moulded insulators. Temperature rise of busbars & contacts
when carrying rated current along the full run shall not exceed 55 deg.C with silver
plated joints and 40 deg.C with all other type of joints over an outside ambient of
50 deg.C. Busbars and jumper connections shall be of high conductivity
aluminium alloy / copper.

Paint shade for DBs & panels excluding end covers shall be RAL 9002 & shall be
RAL 5012 for extreme end covers.

Boards shall be designed for IP 52 degree of protection.

Air break switches shall be of heavy duty, single throw, group operated, load
break, fault make type, complying with IS 13947 PART-3. Incoming switches shall
have door interlocks and pad locking facility. Fixed contacts shall be of shrouded
type. Switches shall be of AC 22 utilisation category.

All fuses shall be of HRC type with operation indicator, and shall be of suitable
rating conforming to IS 9224. They shall be mounted on fuse carriers. Isolating
switches shall be of AC 23A category when used in motor circuit & AC 22A
category for other applications. Fuse switch combination shall be provided
wherever possible.

Contactors shall be of air break, electromagnetic type suitable for DOL starting of
motors and shall be of utilization category AC-3 for ordinary & AC-4 for reversing
starters. Nominal coil voltages of contactors shall be as required. AC contactors
shall operate satisfactorily between 85% to 110% of the voltage. DC contactors
shall be of DC-3 category.

Current transformers shall be completely encapsulated, cast resin insulated type,
having accuracy class of 1.0 conforming to IS 2705.

Selector switches shall be of rotary type with escutcheon plates clearly marked to
show the function and positions. Ammeter and voltmeter selector switches shall
have four stay-put positions with adequate number of contacts for three phase 4-
wire system.

Indicating lamps shall be cluster LED type. Bulbs and lamp covers shall be easily
replaceable from front of the panel.

Page 6 of 18




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

5.01.13

5.01.14

5.01.15

5.01.16

5.01.17

5.01.18

5.01.19

All'indicating meters shall be flush mounted on panel front. The instruments shall
be of at least 96 mm square size with 90 degree scales and shall have an
accuracy class of 2.0 or better.

Miniature circuit breakers (MCB’s) shall be current limiting type with magnetic and
thermal release suitable for manual closing and automatic tripping under fault
condition. MCB’s shall have interrupting capacity of 9 KA rms. MCB knob shall be
marked with ON/OFF indication. A trip free release shall be provided to ensure
tripping on fault even if the knob is held in ON position. MCB terminal shall be
shrouded to avoid accidental contact. It shall conform to IS 8828.

Each panel shall be provided with prominent, engraved identification plates for all
front mounted equipment. Panel identification name plates shall be provided at
front and rear. All name plates shall be of non-rusting metal or 3-ply Lamicoid,
with white engraved lettering on black back ground. Inscription and lettering sizes
shall be subject to Owner’s approval. Labels for fuses shall also clearly indicate
current ratings of the respective fuses. These labels shall be positioned so as to
be clearly visible and shall give the device number, as mentioned in the wiring
drawings.

All internal control wiring shall be carried out with 1100 V grade, single core, 1.5
square mm or larger, stranded copper wires having color - coded, PVC insulation.
Space heater / power circuits shall have wires having adequate current carrying
capacity, but not less than 2.5 sq.mm Copper. Internal terminals of stranded
conductors shall be made with solderless crimping type tinned copper lugs.
Insulating sleeves shall be provided over the exposed part of lugs. Engraved core
identification ferrules marked to correspond with panel wiring diagrams shall be
fitted at both ends of each wire. Jumper wires between two terminal blocks shall
also be ferruled at both ends.

A continuous galvanised steel grounding bus of 50 mm x 6 mm size shall be
provided along the bottom of the panel structure. It shall run continuously through
out the length of the panel and shall have provision at both ends for connection to
the grounding grid. Metallic parts of all components shall be effectively earthed
using green colored insulated copper wire or other approved means. Electrical
continuity of the whole enclosure/frame work shall be maintained even after paint-
ing. All hinged doors shall be earthed through flexible earthing braids of copper.

The space heaters shall be suitable for continuous operation on 240 V AC, 50 Hz,
single phase supply and shall be automatically controlled by thermostat. Each free
standing panel section shall have a 240 V AC, plug point and a light operated by
door switch. Necessary isolating MCBs shall also be provided for protection.

All sheet steel work shall be pretreated in tanks in accordance with IS 6005. The
phosphated surfaces shall be rinsed and passivated, given a stoved lead oxide
primer coating, followed by two coats of finishing synthetic enamel paint. Each
coat of primary and finishing paint shall be of slightly different shade to enable
inspection of painting. Finishing paint on panels exterior shall be shade RAL-9002
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5.01.20

5.01.21

5.01.22

5.02.00

5.02.01

5.02.02

5.02.03

5.02.04

5.02.05

unless required otherwise by the Owner. The inside of the panels shall be glossy
white.

Terminal blocks shall be of 1100V grade, rated for cable ampacity, in one piece
moulding, complete with insulating carriers, terminals and identification strips. For
control circuits it shall be of Klippon type and for power circuits it shall be of stud

type.

Typical details of Feeders of Main distribution board, Emergency distribution
board, Elevator board & Power panels etc. are shown in the enclosed drawings.
However, No. and size of Distribution boards/panels/feeders shall be as per actual
requirement.

Lighting transformers shall be dry type, natural air cooled epoxy insulated.
Impedance of lighting transformer shall be so selected that the fault level of
lighting system shall be reduced to 3 to 5 kA. Lighting transformers shall be tested
as per 1S:2026. Off-circuit tap changer with +/- 2.5% and +/- 5% tapping shall be
provided. In case the transformers are not mounted inside the DB, the same shall
be housed in a separate 2 mm thick CR sheet steel enclosure with IP-42 degree
of protection as per 1S:2147. However, the transformer terminal box shall have IP-
52 degree of protection.

Lighting Panels (LP) / Distribution Boards (DB)

Lighting panel / DBs shall be constructed out of 2 mm thick CRCA sheet steel.
The door shall be hinged and the panel / DB shall be gasketted to achieve IP:55
degree of protection. The panel / DB shall be provided with terminal blocks for
incoming and outgoing circuits, earthing terminals, M.S. mounting brackets
suitable for surface mounting on wall/column/structure, allen keys with bolts as
locking arrangements, circuit directory plate & circuit diagram fitted on the inside
of the door etc. Removable gland plates shall be provided for top/bottom entry of
cables/conduits.

Wiring inside the panel / DB shall be carried out with 1100 V grade PVC insulated
stranded copper conductors of adequate size. On both ends of each wire
engraved identification ferrules shall be provided.

Busbar shall be of Aluminium alloy / copper conforming to clauses 5.01.03 &
5.01.04.

All MCB’s/Isolators etc. shall be mounted inside the panel / DB and an inner
bakelite sheet/fibre glass sheet shall be provided inside such that operating knobs
of MCBs etc. project out of it for safe operation against accidental contact.
Operating handle of Incoming Isolator shall project out of door.

Equipment mounted inside the panel / DB shall be provided with individual labels
with equipment designation/rating. Front of the panel / DB shall be provided with
label engraved with designation of the panel / DB as furnished by the owner.
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5.02.06

5.02.07

5.03.00

5.03.01

5.03.02

5.03.03

5.03.04

5.03.05

5.03.06

Labels shall be made of 3 ply lamicoid/engraved PVC having white letters on
black background.

Terminal blocks shall be 1100 V grade, stud type, moulded in melamine, suitable
for terminating incoming cable and outgoing circuit of specified size. All the
terminals shall be shrouded, numbered and provided with identification strip for
the feeders.

Miniature Circuit Breaker and isolator shall of same type as specified under cl.
5.01.14. Other features of the panel / DB shall be same as that of distribution
board.

Lighting System

The lighting system shall provide adequate illumination at various platforms,
stairways, landing and other areas of the chimney.

The following average illumination levels shall be achieved and guaranteed by the
contractor after considering maintenance factor of not more than 0.6 :

a) On equipment 150 Lux

b) General platform area 70 Lux

c) Stairways and landings 100 Lux [minimum one
(1) light fixture at each
landing].

Any additional fixtures to take care of dark patches/shadows shall also be
provided.

Power supply for normal lighting system shall be obtained through main distribu-
tion board. 80% lighting at various platforms and 50% lighting in staircases shall
be fed from normal A.C. source. 20% lighting at various platforms and 50% light-
ing on staircases shall be fed from emergency AC supply. Emergency AC supply
shall be obtained from emergency distribution board.

Lighting fixtures shall be suitable for continuous operation under atmospheric
condition prevailing at chimney. Lighting fixtures shall be suitable for operation on
240V, AC, 50 Hz. supply with voltage variation of + 10% and frequency variation
of £ 5% and combined voltage and frequency variation of 10%.

Lighting fixtures shall be dust tight LED, well glass fixtures.

Lighting fixtures shall be designed for IP:55 degree of protection. Power factor
shall not be less than 0.85. Ballast shall be of copper wire wound type. Ballast
shall include radio interference suppressors. LED lamps shall have screwed cap.
All lighting fixtures shall be adequately earthed with galvanised steel wire.
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5.03.07

5.03.08

5.03.09

5.03.10

5.03.11

5.03.12

5.03.13

5.04.00

5.04.01

3 Pin Receptacles designed for IP:55 degree of protection shall be provided at
every platform level, rated for 20A, 240 V,AC. The Receptacles shall be complete
with 20A, 240V, AC switch and 3 pin plug.

Heavy duty welding Receptacle with ELCB rated for 415V, AC, 63A shall be
provided at each intemal platform level. They shall be metal clad, shrouded
diecast aluminium designed for IP:55 degree of protection. The Receptacle unit
shall be complete with 63 A, AC 23 category switch unit, plug and safety lid cover.

The Receptacle shall be wall mounted type with bolted front cover and removable
gland plate. The Receptacle shall be interlocked such that,

a) Switch can be put ON only when the plug is fully engaged.
b) Plug can be with drawn only when the switch is in OFF position.

c) Covers can be opened only when the switch is in OFF position.

Conduits/pipes shall be complete with fittings and accessories. The size of conduit
pipe shall be selected on the basis of maximum 40% fill criteria. Minimum size of
the conduit shall not be less than 19mm.Conduits shall be of rigid steel type suit-
able for heavy mechanical stresses conforming to IS 9537, threaded on both sides
and shall be hot dip galvanised. All conduit accessories shall also be hot dip
galvanised.

Flexible steel conduits shall be water proof and rust proof made of heat resistant
lead coated steel.

Junction boxes and pull boxes shall be made of CRCA sheet steel of 1.60 mm
thickness and shall be hot dip galvanised. It shall be designed for IP:55 degree of
protection. Junction boxes shall incorporate terminal blocks for termination of
incoming and outgoing cables.

Lighting wires shall be of 1100V grade, PVC insulated, stranded copper/Alumini-
um conductor conforming to IS 694. Lighting wires shall be terminated using
solderless crimping type copper lug. Minimum size of wire shall not be less than
1.5 sq.mm in case of copper and 4 sq.mm in case of aluminium. The size of the
lighting wire/cables shall be selected such that total voltage drop from LDB to
lighting fixture/receptacle does not exceed 3%.

Cables

Power cables shall be 1100 volt grade, multicore FRLS-HRPVC/XLPE insulated,
PVC inner sheathed, armoured PVC outer sheathed, stranded copper/Aluminium
conductor conforming to 1S-1554-I.
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5.05.00

5.05.01

5.05.02

Control cables shall be of 1100 volt grade, multicore, FRLS-HRPVC/XLPE

insulated, PVC inner sheathed, armoured, PVC outer sheathed, stranded copper

conductor conforming to 1S-1554-I.

FRLS properties for power and control cables shall be as follows:
a) Oxygen index Min. 29 (As per ASTM D - 2863)

b) Acid gas generation: Max 20% (As per 2863)
) Smoke density rating: 60% (As per ASTM D - 2843)

Following factors shall be considered in sizing the cables :
a) Continuous current carrying capacity

b) Voltage drop

c) Short circuit capacity
d) Ambient temperature condition prevailing in chimney
e) Cable grouping factors

Minimum size of the power cable shall not be less than 2.5 sq.mm copper or 4
sg.mm aluminium. Maximum voltage drop between main distribution board and
final equipment shall be limited to 3% when carrying full load current. Cable sizing
calculations shall be submitted for approval. Minimum size of control cable shall
not be less than 1.5 sq.mm.

Cables shall meet the testing requirements as per IS.

Cables shall be terminated using double compression type cable gland and tinned
copper solderless crimping type lug. Cable glands shall be heavy duty, brass
machine finished conforming to BS:6121.

Cable trays and accessories shall be of ladder type, hot dip galvanized, made of
minimum 2.0 mm thick sheet steel.

Aviation obstruction lighting system

Aviation obstruction lighting system shall conform to the requirements of the latest

applicable rules of International civil aviation organization (ICAO) and NAA/DARA
regulations.

The aviation obstruction lighting system shall be of high intensity type.
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5.05.03

5.05.04

5.05.05

5.05.06

5.05.07

5.05.08

5.05.09

5.05.10

The system shall be suitable for operation on 240V + 10% single phase, 50 Hz,
AC supply.

Photo electric controller shall be housed in rugged weather tight, IP 65 enclosure.
LED’s shall be provided to indicate the operation status of the unit.

System controller shall be suitable for operation at specified ambient temperature
and shall be wall mounted type. The enclosure shall have IP:55 degree of protec-
tion.

Aviation obstruction light unit shall provide easy access to lamp and components.

Four nos. of obstruction lights shall be installed at each specified elevation. The
system controller is proposed to be located at 1.2 metre elevation and photo
electric controller at about 40 metre elevation. Necessary cables for wiring
between photocell & system controller and between system controller & obstacle
ights shall be provided. Typical aviation obstruction lighting system arrangement
is shown in the enclosed tender drawing.

Each item shall be preassembled, routine tested optically and electrically before
shipment.

Bidder shall furnish the complete routine test report of the fixtures, controllers,
photocells etc. Testing of aviation lights as per ICAO regulations to be carried out
and routine test report to be submitted.

High intensity obstacle lights shall meet the following requirements.

(a) It shall be flashing white light. The effective intensity of obstacle light shall
be variable and dependent on background luminance as follows.

Background luminance Effective Intensity
(i) Above 500 cd/m2 200000 cd minimum
(ii) 50 to 500 cd/m2 20000 + 25% cd

(iii)  Less than 50 cd/m2 4000 + 25% cd

(b) The obstacle lights shall flash simultaneously at a rate between 40 to 60
per minute.

(c) Obstacle lights shall have a day time effective intensity of minimum
200000 cd. The intensity of lights shall reduce automatically to 20000 cd +
25% at twilight through the use of photocell and again automatically to a
night time intensity of 4000 cd + 25% through the use of photo- cell.
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5.05.11

5.05.12

5.05.13

5.06.00

5.06.01

5.06.02

5.06.03

(d) The system shall also provide automatic sensing and display of system
status and aviation lamp failure detection.

The distance between lighting elevations shall not be more than 105 Metre and
lowest lighting elevation shall not be less than 70 metre.

The light unit shall have adjustable bracket with level indicator to ensure accurate
vertical placement of the light flash.

Temporary obstruction lighting shall be provided during construction. Obstruction
lights shall be provided on the uppermost part of the chimney, or the surrounding
scaffolding. As construction progresses each completed level shall be provided
with temporary lighting. Temporary obstruction lights shall have four fixtures
located in a horizontal plane on the chimney structure to ensure unobstructed visi-
bility of at least one obstruction light from aircraft at any normal angle of approach.
Power for operation of the temporary obstruction lights shall be obtained from the
construction power system. Supply circuit for these lights shall be furnished,
installed and maintained by the Contractor. Temporary obstruction lights shall be
operated from sunset to sunrise during each day of the contract period until such
time as the Engineer issues instructions in writing to discontinue.

Earthing

Earthing system shall conform to IEEE 665 and IS 3043. Earth grid system for
chimney shall consist of horizontal conductors and vertical conductors. Horizontal
conductor shall be of 40mm dia mild steel rod buried at a depth of 1 metre all
around the chimney. Vertical rods shall be of 40 mm dia, 3 metre long mild steel
driven deep in to the ground and also connecting to horizontal conductor at 20
metre interval. The chimney earth grid system shall be interconnected with main
plant earth grid at minimum 2 points, through bolted removable link and earth pits.

Metallic enclosures of all electrical equipments shall be earthed by two separate
and distinct connections to earth grid system. The earth connections shall consist
of galvanised steel strip/rod/wire, sized adequately to carry the earth fault current
of the system. Two nos. main earthing conductor shall be run inside all along
chimney height. Electrical equipments at every platform shall be earthed with this
conductor.Cable armour shall be bonded to earthing system at both ends of the
circuit. The earthing conductors and accessories located at top 12m level shall
have lead cover of minimum 2mm thickness. The accessories like nuts, bolts,
dash fasteners, round clamps, washers etc. to be used for top 12m level shall be
made of stainless steel.

Steel structures, metallic pipes etc. shall also be connected to earthing system.
Connections between earthing conductor and equipments shall be of bolted type
only. Earthing conductors along their run on walls shall be supported by cleating
at 1 metre interval. Clamps and hardwares shall be of compatible material.
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5.07.00

5.07.01

5.07.02

5.07.03

5.07.04

5.07.05

5.07.06

5.07.07

Minimum size of earthing conductor shall not be less than 14 SWG G.S wire.
Earthing conductor shall also be run along with cable ways / each conduit run.

The contractor shall provide and maintain a temporary earthing system as per
attached tender drawing until permanent earthing system is installed.

Lightning Protection System
Lightning protection system shall conform to 1S:2309. It shall comprise vertical air

termination, horizontal air termination, down conductor, test links, earth connec-
tions and earth electrodes.

Vertical air termination shall extend 3 metre above the top of the chimney. For
each flue duct, 3 nos. vertical air terminations shall be provided. Vertical air termi-
nation shall be of 20mm dia copper rod with lead cover of 2 mm thickness.

Horizontal air terminations(coronal bond) shall be of minimum 50x6 mm galva-
nised steel strips provided at following levels.

a) Top level of each flue
b) Roof top level around outer concrete shell
c) Mid height around concrete shell

Horizontal air terminations and vertical air terminations shall be inter connected by
down conductors. No. of down conductors shall be minimum 4, equally spaced
around and on exterior surface of concrete shell. Down conductors shall be of
minimum 50x6 mm galvanised steel strip. Down conductors shall additionally be
connected to vertical reinforcement rods at top and bottom of chimney at minimum
four locations. Suitable precaution shall be taken at these joint connections to
prevent any galvanic action. Reinforcement bars shall be made electrically
continuous throughout their height.

Each down conductor shall be provided with a test link at 1 metre above ground
level. Each test link shall be enclosed in a galvanised sheet steel enclosure.

Below the test link, direct connection with 40 mm dia mild steel rod shall be made
to the earth grid system. Adequate no. of vertical electrodes of 40mm dia mild
steel shall be provided to obtain required earth resistance.

Down conductors shall not be connected to other earthing conductors above
ground level. To avoid side flashing, metallic structures like hand rails, stairs etc.in
the vicinity of down conductor shall be bonded to lightning protection system.
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5.07.08

5.07.09

5.07.10

5.08.00

5.08.01

6.00.00

6.01.00

6.02.00

6.03.00

6.04.00

Air terminations, down conductors, coronal band and accessories located at top
12 m level shall have lead cover of 2mm thickness. Suitable bimetallic washers
shall be used while connecting conductors of different materials.

The accessories like nuts, bolts, dash fasteners, round clamps, washers etc., to
be used for top 12 metre level shall be made of stainless steel.

Down conductors and horizontal air terminations shall be cleated to concrete
structure at 750 mm interval.

The contractor shall provide and maintain a temporary lightning protection system
as per attached tender drawing until permanent lightning protection system is
installed.

Communication system

Contractor shall provide telephone cable installed in independent G.l. conduits and wired up to junction
boxes with telephone socket at 0.0 M and at every internal platform for connection of telephone handset.
Telephone cables shall be of minimum 0.6 mm dia annealed high conductivity electro copper conductor,
PVC insulated, twisted, PVC tape wrapped, screened, rip corded, PVC sheathed, conforming to relevant ITD
(Indian Telephones Department) specifications. Communication system comprising of telephone socket at
every internal platform level and at grade level, necessary wiring installation, a telephone hand set, junction
boxes etc. shall also be provided.

All electrical items/accessories required for completeness of Chimney Electrical System shall be supplied by
the contractor without any additional commercial implication during contract execution.

INSTALLATION

Equipments/items shall be installed in a neat workmanner so that it is leveled,
plumbed, squared and properly aligned and oriented.

The Contractor shall furnish all supervision, labour, tools, equipment, rigging
materials, incidental items such as bolts, wedges, anchors/angles, frames, studs,
rawl plugs, concrete inserts etc. required to completely install, test, adjust and fix
the equipment.

Manufacturer's drawings, instructions and recommendations shall be correctly
followed in handling, erecting, testing and commissioning of all items/equipments
and care shall be exercised in handling to avoid distortion to stationary structures,
the marring of finish, or damaging of delicate instruments or other electrical parts.
All care should be taken to avoid damage of galvanised/painted surfaces during
installation. All damaged surfaces of galvanised or ungalvanised faces of steel
structures, conduits, junction boxes, trays etc. shall be brushed up and shall be
painted with red primer paint followed by two coats of aluminium paint/enamel
paint to the satisfaction of Engineer.

Connections between distribution boards, between distribution board and Elevator
board/lighting & power panels and between distribution board/power panels &
receptacles shall be carried out with FRLS-HRPVC insulated armoured copper /
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6.05.00

6.06.00

6.07.00

6.08.00

6.09.00

6.10.00

6.11.00

6.12.00

6.13.00

6.14.00

aluminium cables. Connections between lighting panel and lighting
fixture/receptacles and for aviation lighting system shall be carried out with PVC
insulated copper / aluminium wires laid in galvanised steel conduit.

After installation of lighting fixtures/ receptacles/switch boxes, the panel number
and circuit number shall be painted on them at a suitable place.

Wherever non-galvanised steel members/structures are erected, they shall be
brushed before giving one coat of lead primer followed by two coats of epoxy
paint. All nuts, bolts and washers required for complete installation shall be hot
dipped galvanised.

Wooden plugs in walls and ceilings for fixing of lighting fixtures and accessories
are not acceptable. A suitable fool-proof method (preferably using dash fasteners)
for fixing these shall be offered and this shall be subject to Owner’s approval.

To distinguish emergency AC fixtures from normal AC fixtures, red painted circular
mark of 1 cm. dia. shall be provided on emergency fixtures.

Exposed conduits shall run in straight lines. Conduits shall be fixed by using
metallic saddles/clamp secured to suitable nylon rawl plugs with screws or
secured to the wall/structure at an interval of not more than 1 metre.
Notwithstanding the above in case of couplers or similar fittings, saddles/clamps
shall be fixed at a distance of 30 cm from the center of such fittings.

All openings in the floor/wall/ceiling etc, made for conduit installation shall be
sealed and made water proof.

For long conduit runs pull out boxes shall be provided at suitable intervals (not
exceeding 4 m to facilitate wiring. However pull out boxes need not be provided
wherever junction boxes exists in circuit.

The entire metallic conduit system whether embedded or exposed shall be electri-
cally continuous and thoroughly grounded. Where slip joints are used, suitable
bonding shall be provided among the joint to ensure a continuous ground circuit.
G.l. Pull wire of adequate size shall be laid in all conduits before installation.

Each conduit run shall be marked with its designation as indicated on the
drawings. Identifications shall be marked by means of painting so that each run of
conduit is readily identified at each end. Where conduits terminate at panels,
switch boxes, junction boxes, or other enclosures, the designations shall also be
painted on the inside of the enclosure adjacent to the conduits.

Wires shall not be pulled through more than two equivalent 90° bends in a single
circuit run. Wherever required, suitable conduit junction boxes/pull boxes shall be
provided. All types of wiring, concealed or unconcealed shall be capable of easy
inspection.
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6.15.00

6.16.00

6.17.00

6.18.00

6.19.00

6.20.00

7.00.00

7.01.00

Receptacles and lighting circuits shall be fed from different circuits. The switch
controlling these circuits shall be on the live side (phase wire) of the circuits.

A.C. normal & AC emergency wiring shall run throughout, in separate conduits.
Wires of different phases shall run in different conduits

Wiring shall be spliced only at junction boxes. Maximum two wires shall be
connected at each terminal. In vertical run of wires, in conduit the wires shall be
suitably supported by means of hard rubber plugs, at each pull/junction box.

Cables shall be installed on trays/troughs or cleated to steel work. Cable
trays/troughs and supports shall be prefabricated and hot dip galvanised. Cable
trays/troughs shall be of ladder/ perforated type constructed of minimum 2mm
thick mild steel.

Cable tray/trough supports shall be fixed by bolting in case of concrete structures
and by welding in case of steel structures. Cable trays shall be adequately
fastened to supports. Cables shall be cleated/clamped with cable tray/trough on
vertical runs at every 1 metre interval. Cables laid on horizontal runs shall be
secured to trays with nylon cable ties at every 5 metre interval.

Wherever cable passes through floor/wall, pipe sleeves shall be provided and
shall be properly sealed after laying cable. No joints shall be allowed in any cable
run. Power and control cables shall not be laid together. Cable tags shall be
provided on all cables at each end, on both sides of floor/wall crossings and at
every 20 metre interval in cable tray runs.

TESTS

All equipment to be supplied shall be of type tested quality. The Contractor shall
submit for Owner’s approval the reports of all type tests as listed below:

(A)  Distribution boards/panels-Degree of protection tests
(B)  Auviation lights:

(1)Intensity Test

(2)Degree of protection test

(3)Dust Ingress test

The tests must be carried out within last 10 years from date of bid opening on
equipment similar to those proposed to be supplied under this contract. The
test(s) should have been either conducted at an independent laboratory or should
have been witnessed by a client. In case the test report(s) are not found to be
meeting NTPC requirements, the Contractor shall conduct all such tests under this
contract at no additional cost either at third party laboratory or in presence of
Owner’'s/Client’s representative & submit the reports for approval.
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7.02.00 All acceptance and routine tests as per the specification and relevant standards
shall be carried out. Charges for these shall be deemed to be included in the
equipment price.

8.00.00 MANDATORY SPARES
8.01.00 A list of Mandatory Spares parts for Aviation Obstruction Lighting System is
described below:
(1 Power Supply Card - 6 nos.
(2) Electronic Flasher Card - 3 nos.
(3) Photocell Control Unit - 3 sets
(4) Spare lamp/tube with holder - 12 nos.

for Aviation Obstruction
Lighting fixture
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ANNEXURE-I

REV-0, DATE: 20.03.2020

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR

PACKAGE: CHIMNEY-ELECTRICAL
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT

PROJECT: NSPCL BHILAI EXPANSION POWER PROJECT (2x250 MW)

S.NO | DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY
1 415V ACDB/LDB Vendor Vendor Only incoming supply feeders for 415 V AC ACDB/LDB shall be
provided by BHEL at the time contract. Further distribution shall be done
by vendor as per system requirement.
2 Local Push Button Station (for motors) (If applicable) Vendor Vendor Located near the motor.
3 Power cables, control cables and screened control cables
for 1. Termination at BHEL equipment terminals by BHEL.
a) both end equipment in BHEL's scope BHEL BHEL 2. Termination at Vendor equipment terminals by Vendor.
b) both end equipment in vendor’s scope Vendor Vendor
c) one end equipment in vendor’s scope Vendor Vendor
4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shall be sufficient and positioned in the field to
minimize local cabling ( max 10-12 mtrs) and trunk cable.
5 Any special type of cable like compensating, co-axial, Vendor Vendor Refer C&l portion of specification for scope of fibre Optical cables if used
prefab, MICC, optical fibre etc. between PLC/ microprocessor & DCS.
6 Cable trays, accessories & cable trays supporting system
Vendor Vendor
7 Cable glands ,lugs and bimetallic strip for equipment Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands
supplied by Vendor 2. Solder less crimping type heavy duty tinned copper lugs for power and
control cables.
8 Conduit and conduit accessories for cabling between Vendor Vendor Conduits shall be medium duty, hot dip galvanised cold rolled mild steel
equipment supplied by vendor rigid conduit as per IS: 9537.
9 Lighting Vendor Vendor
10 | Equipment grounding (including electronic earthing) & Vendor Vendor Refer note no. 4 for electronic earthing
lightning protection
11 | Below grade grounding Vendor Vendor
12 | LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage.

Page 1 of 3



6190456
Text Box
                 ANNEXURE-I



REV-0, DATE: 20.03.2020

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR

PACKAGE: CHIMNEY-ELECTRICAL
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT

PROJECT: NSPCL BHILAI EXPANSION POWER PROJECT (2x250 MW)

S.NO | DETAILS SCOPE SCOPE E&C REMARKS
SUPPLY

13 | Aviation Warning Lighting System Vendor Vendor
14 | Communication system Vendor Vendor
15 | Mandatory spares Vendor - Vendor to quote as per specification.
16 | Recommended O & M spares Vendor - As specified elsewhere in specification
17 | Any other equipment/ material/ service required for Vendor Vendor

completeness of system based on system offered by the

vendor (to ensure trouble free and efficient operation of

the system).
18 | a) Input cable schedules Vendor

Vendor
Vendor
19 | Electrical Equipment & cable tray layout drawings Vendor In Auto Cad format.
20 | Electrical Equipment GA drawing Vendor For necessary interface review.
NOTES:

1. Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract.
2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
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REV-0, DATE: 20.03.2020
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR
PACKAGE: CHIMNEY-ELECTRICAL
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT
PROJECT: NSPCL BHILAI EXPANSION POWER PROJECT (2x250 MW)

3. In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction
Box for suitable termination.
4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing.
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1.00.00

1.01.00

2.00.00

3.00.00

4.00.00

ELEVATORS (ELECTRICALS)

CODES AND STANDARDS

All standards, specifications and codes of pracfice referred to herein shall be the latest
ediions Induding all applicable offidal amendments and revisions. In case of conflict
betwaen this specification and those (IS codes, standards, etc.) referred to herein, the
former shall prevail. All work shall be carried out as per the standards/ codes as applicable.
Electric motor:

The driving motors shall conform {o IEC 60034 and suitable for the Variable Voltage
Varlable Frequency (VWWF) applicafion. All motors shall be squirrel cage Induction type,
suitable for operation at 415V (+/- 10% variation) , 3 phase, 3 wire, S0HZ (+3% to -5%
variation) supply. Motors shall be provided with thermal class 130(B) or better Insulation
CAR ELECTRICAL ACCESSORIES

The following accessories shall be provided :

i) LED light fittings for illumination level of 100 lux on car floor.

ii) Portable light and alarm bell with battery and charger ventilation fan with control.

i) Car control station with position indicator inside the car and at landing platforms
{ both visual and audio).

iv) Emergency stop switch.

v) 5/15A, 3 pin plug socket with switch on top of lift car.

vi) Hand free speaker telephone set connected to plant network.
vii) AUTOMATIC RESCUE DEVICE (ARD)(BATTERY DRIVE) :

Contractor to provide a modern Advanced electronic drive system of “RESCUING
Passenger Trapped in a ELEVATOR".

viil) EMERGENCY SAFETY DEVICES :

The lift shall be provided with safety Device attached to the lift car frame and placed
beneath the car. The safety device shall be capable of stopping and sustaining the
lift car up at governor tripping speed with full rated load in car.

OPERATIONAL REQUIRMENTS:

a. Contractor shall provide car operating panel with luminous butions, car position
indication in car (both visual and audio) combined with direction arrows, cveroad
waming indicator, battery operated alarm bell and emergency light and fan & hands
free speaker telephone set with suiteble battery, charger & controls.

b. Contractor shall provide emergency indicator to indicate the location of elevator in
case of elevator being stuck up between the floors through automatic flashers (both
audio & visual).
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4.00.00

5.00.00

6.00.00

7.00.00

¢ Contractor shall provide electronic door detector ( Infra red curtain type).
Digital hell position indicator at all floors, tell lights at all floors shall also be provided

by the Contractor.

e. For fadlitating the movement of visually & hearing Impalred persons, hall lantern
and car arrival chimes shall be provided

f. All fitures shall be In stalnless steel faca plates.

g. Push buttons shall be fixed in the car for holding the doors open for any length of
the time required.

h. All other safety/protaction/operation interlocks as required by 1S:14665 (latest
edition).

POWER SUPPLY

Each elevator shall be provided with a separate three phase, three wire 415V feeder of
adequate rating

Controls:

The controls shall be Variable Voltage and Variable frequency type and shall provide
smooth and constant acceleration and retardation under all conditions of operation . Suitable
control panel shall be provided in the machine room.

Cables and wiring:

All the cables except tralling cables shall be as per 1S:1554-1 or 1S-70988-1. the PVC outer
sheath of these cables shall be flame retardant, low smoke (FRLS) fype with the following
FRLS properties.

a) Oxygen index of min. 26 (as per IS:10810 Part-58)
b) Acid gas emission of max. 20% (as per IEC-754-l).
c) Smoke density rating shall not be more than 60% (as per ASTMD-2843).

The circular trailing cables shall be either in accordance with IS 4288 Part-l (Elastomer
Insulated ) or 1IS4289 Part-ll (PVC Insulated). The flat type tralling cables If offered shall be
In accordance with IEC-60227-6.

All wiring / cabling between the equipments in the lift machine room and that between the
machine room and equipments in the lift well and at the landings shall be wired in HDP
conduits/ gelvanized steel conduits to be supplied by the contractor. Altematively ammored
cables may be used.

Earthing:

The elevator structures and all Electrical equipment, including metal conduits shall be
effectively earthed with the earth conductors provided in the machine room as per IS: 3043.
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1.00.00 GENERAL

1.01.00 This specification covers the general description of design, manufacture and construction
features, testing, supply, installation and commissioning of the Lighting system
equipment.

2.00.00 CODES AND STANDARDS

2.01.00 All standarde and codes of practice referred to hersin shall be the latest edition induding

all applicable official amendments & revisions as on date of bid opening. In case of
conflict between this specification and those (IS codes, standards etc.) referred to herein,
the former shall prevall. All work shall be carried out as per the folowing standards &

codes.
2.02.00 Lighting Fixdures and Accesasories
1S:1813 General and safety requirements for luminairies.
1S:2148 Flame proof enclosures of electrical apparatus.
1S:418 Tungsten filament general service electric lamps.
1S:1258 Bayonet lamp holders.
1S:1634 Ballast for fluorescent lamps.
1S:1668 Capacitors for uee in tubuar fluorescent, high pressure mercury
vapour and low pressure sodium vapour discharge lamp circuit.
1S:1777 Industrial luminaire with metal reflectors.
1S:2215 Starters for flucrescent lamps.
1S:2418 Tubular fluorescent lamps for general lighting services.
1S:3323 Bl-pin lamp holders for tubular fluorescent lamps.
1S:3324 Holders for starters for tubular fluorescent lamps.
1S:4013 Dust-tight electric lighting fittings.
1S:8224 Electric Lighting fittings for Division 2 areas.
18:10276 Edison screw lamp holders.
1S:10322 Luminaires.
1S:13021 AC Supplied Electronic Ballasts for tubular fluorescent lamps.
2.03.00 Lighting Panels, Switch-boxes, Receptacles and Junction Boxes
18:2147 Degree of protection provided by enclosures for low-voltage
switchgear and control gear.
1S:1293 Plugs & socket outlets of rated voltage upto and Including 250volts &

rated current upto and including 16 Amps.
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2.04.00

2.05.00

2.06.00

18:2551
1S:13047
1S:3854
1S:6875

18:13703

Danger notice plates.

Low voltage switchgear and controlgear

Switches for domestic and similar purposes.

Control switches (switching devices for control and auxiliary circuits
including contactor relays) for voltages upto and including 1000 V AC
and 1200V DC.

Low voltage fuses for voltages not exceeding 1000V AC or 1500 V
DC.

Condults, Plpes and Accessories

1S:2667 Fittings for rigid steel conduit for electrical wiring.

1S:3837 Accessories for rigid steel conduits for eleclrical wiring.

18:9537 Conduits for electrical installations.

Lighting Wires/Cables

1S:684 PVC insulated cables for working voltages upto and including
1100V

1S:3961 Recommended current ratings for cables.(PVC Insulated and PVC
sheathed heavy duty cables and light duty cables).

1S:8130 Conductors for insulated eleclric cables and flexible cords.

1S:10810 Methods of tasts for cablas.

LED Luminaries

16103(Part 1):2012

16101:2012 General Lighting. LEDs and LED modules
Terms and definifions
16102(Part 1):2012 Self Ballasted LED Lamps for General Lighfing Services.
Part-1 Safety Requirements.
16102(Part 2):2012 Self Ballasted LED Lamps for General lighting Services.

Part-2 Performance Requirements.
LED modules for General lighting Safety Requirements.

15885(Part 2/Sec. 13) :2012  Lamp control geer Part 2 particuler

16104:2012

16105:2012

Requirements Section 13 d.c. or a.c.

Supplied Electronic control gear for LED modules
d.c. or a.c. Supplled Electronlc control gear

for LED modules - Performance

Requirements.

Method of Measurement of Lumen
maintenance of Solid-state Light (LED)
Sources.
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2.07.00

16106:2012 Method of Hectrical and photometric
Measurements of Solid State Lighting (LED)
Products

16107:2012 Luminaires Performance

16108:2012 Photobiological safety of Lamps and Lamp
Systems

IS 513 Cold rolled low carbon steel sheets and strips

IS 120683 Classification of degree of protection provided by
enclosures.

IS 14700 Electro magnetic compatibility (EMC) — Limits
(Part 3/Sec. 2) for Hammonic curment
emisgion — THD < 15% (equipment, input current < 18
Amps. per phase.

IS 8000 (Part 8) Environment testing: Test Z — AD:
composite temperatura/humldity cyclic test.

IS 15885 Lamp control gear: particular requirements for
(Part 2/Sec. 13) DC or AC supplied electronic
control gear IS 16004 — 1 and 2) for LED
modules.

IS 4805 Method for random sampling

Electrical Installation Practices & Miscellaneous

1S:1944 Code of practice for lighting of public thorough fare

1S:3648 Code of practice for Interior llumination.

18:5672 Clasgificafion of Hazardous areas (other than Mines) having
flammable gases and Vapours for electrical installation

S.6685 Code of practice for industrial lighting.
Netional Electrical Code

- Indlan Blectrclty Rules.

Indian Electricity Act
IS:5 Colour for ready mixed paints & enamels.
1S:280 Mild steel wires for general engineering purposes.
1S:374 Elecfric ceiling type fans & regulators.

18:732 Code of practice for electrical wirlng Installations.
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3.01.00

3.02.01

3.02.02

3.03.00
3.03.01

3.03.02

18:1255 Code of practice for installation and maintenance of power cables
Upto and including 33KV rating.

1S:2062 Steel for general structural purposes

18:2628 Recommended practice for hot-dip galvanizing of iron and steel.

18:2633 Methods for teeting uniformity of coating of zinc coated articles.

1S:2713 Tubular steel poles for overnead power lines.

1S:3043 Code of practice for earthing

1S:5216 Guide for safety procadures and practices in elaectrical work.

18:5571 Guide for selection of electrical equipments for hazardous areas.

BS.6121 Mechanical cable glands

LIGHTING SYSTEM DESCRIPTION

The ilumination of various indoor and outdoor areas in the main plant & offsite area shall
be provided as desacribed here. The lighting system of various areas shall comprise of the
following systems as identified in Annexure-B:

(a) Normal AC Lighting System

(b) Emergency AC Lighting System
(© DC Lighting System

Normal AC Lighting S8ystem

Normal AC lighting system 415V, 3Phase, 4wire, will be fed from lighting panels (LPs)
which In turn will be fad from the lighting diatribution boards (LDBs)/Switch board MCC.

Emergency AC Lighting Syatem

This system shall be provided for certain important areas in the main plant. The lighting
fixtures connected to this systemn shall be normally "ON" along with the normal AC
gystem. These will be fed from emergency lighting panels (ELPs) which in tum will be fed
3-phase, 4-wire supply from the emergency lighting distribution boarde (ELDB'S). These
lights will go off for a few seconds in case of AC supply failure at Emergency Switchgear,
but shall be automafically restored when Emeargency Switchgear Is energlsed by Dlesel
generator set.

DC Lighting Syatam

At strategic locations in the main plant, a few lighting fixdtures fed from 220V, DC supply,
ghall be provided to enable safe movement of operating personnel and access to
important control points during an emergency, when both the normal AC and Emergency
Lighting system fail. These lighting fixtures will be fed from 220V DC LDBs which in fum
will be fed from DC lighting panels.

The supply to the DC lighting panels shall be automatically switched ON in case of loss of
AC supply at station service switchgear as well as Emergency switch-gear. The DC
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supply will be automatically switched OFF after about 3 minutes following the restoration
of supply to normal AC or emergency AC lighting system.

3.03.03 Emergency DC lighting is to be provided, through salf-contained DC emergency fixtures
with four hours back-up duration, at strategic locations, in auxiliary/offsite buildings
wherever DC supply system is not available. The fixdures shall be switched 'ON'
automatically in case of failure of AC supply.

3.03.04 For Coal Handling plant./FGD Plant Area

18W, 220V DC Lighting fixture shall be provided in underground portion of convayor,
each switchgear room, control room, office room, pump house, each drive floor of TPs,
stalrcases of varlous TPs and bulldings and sach local contral area. DC lighting fixtures
shall be fed from 220V DC LDB which in tum will be fed from CHP DC system. The
supply to the DC lighting panels shall be automatically switched ON in case of loss of
normal AC supply.

4,00.00 DESIGN PHILOSOPHY

1. A comprehensive illumination system shall be provided in the entire areas.

2. Al outdoor lighting system shall be automatically controlled by synchronous
timer. Provision to bypass the timer shall be provided in the panel.

3. The system shall indude distribution boards, normal/ emergency lighting panels,
lighting fixtures, junction boxes, receptacles, ewitch boards, lighting pole/maets,
conduits, cables and wires, etc. The system shall cover all interior and exterior

lighing such as area lighfing efc. The consfructional feafures of lighting
digtribution boards shall be similar to AC/DC distribution boards described in
chapter of LT Switchgear. Outgoing circuits in LPs shall be provided with MCBs
of adequate ratings.

4, The illumination system shall ba designed on the basis of best engineering
practice and shall ensure uniform, reliable, aesthetically pleasing and glare free
ilumination. The lighting fixtures shall be designed for minimum glare. The design
shall prevent glareluminous patch seen on VDU/ Large video screens, when
viewed from an angle. The finish of the fixdures shall be such that no bright spots
are produced either by direct light source or by reflection. The diffusers/ louvers
used in fixdures shall be made of impact resistant polystyrene sheet and shall
have no yellowing property over a prolonged period. The Lux levels to be
adopted for various area are indicated at Annexure - A, (placed at the end of this

Chapter).

5. Different Lighting Systems envisaged for various plant areas are indicated in
Annexure-B: While finalizing the detailed layout of lighting fixtures, the
position/location and layout of equipments should be taken into account to have
adequete illumination at desired locafions.

8. LED Luminalres:

LED Luminaires shall be used for the lighting of all the indoor & outdoor areas in
bidder's scope. However for DC lighting, hazardous areas lighting etc.
conventional type luminaires shall be used. In false ceiling area LED lumingires
shall be recessed mounting type & in non-false ceiling area the LED luminaires
shall be surface mounting type.
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The individual lamp wattage for LED shall be upto 3 watt. Fractional wattage
LEDs are also acceptable. The LED chip efficacy shall be min 120 Lm/W. The
luminaire efficacy shall be not less than 80 Lm/W. Suitable heat sink shall be
designed & provided in the luminaira. The LED used in the luminaires shall have
colour rendering index (CRI) of Min 80. Colour designation of LED shall be “cool
day light" (min 5700K) type for indoor areas. However for outdoor areas, the
colour temperature of LED shall be min. 4000K, including rough & dust prone
areas. LED shall conform to the LM 80 requirements. The LED luminegires shall
have minimum life of 25,000 burning hours with 80% of lumen maintenance at
the end of the life.

The max junction temperature of LED shall be 85 deg C. Further the lumen
maintenance at this temperature shall be min €0%. The THD of LED Luminaires
ghall be less than 10%. Further the EMC shall be as per IS 14700. The power
factor of the luminaire shall not be less than 0.9. The marking on luminaire &
safety requirements of luminaire shall be as per IS standards. Suitable heat sink
with proper thermal management shall be designed & provided in the luminaire.

The connecting wires used inside the system, shall be low smoke halogen free,
fire reterdent type and fuse protection shall be provided in input side specifically
for LED luminaires.

Care shall be taken in the design that there is no water stegnation anywhere in
the housing of luminaire. The entire housing shall be dust and water proof
protection as per IS 12063.

Driver Clrcult

LED modules and drivers shell be compatible to each other. The LED module
driver's ratings and makes ehall be as recommended by corresponding LED chip
manufacturer.

LED Drivers shall have following control & protections:-

Suitable precision current control of LED.

Open Circuit Protection

Short Circuit Protection

Over Temperature Protection

Overioad Protection

Apart from maintenance factor as given below, Temperature correction factor
shall be considered in the lighting design for fixtures located in non air
conditioned area.

(a.) Office area (air conditioned) : 08

(b.) Office area (non air conditioned) - 07
and other indoor area

(c) Dust prone indoor and outdoor area : 06

(d.) Coal Handiing area, Ash Handling : 05
Conveayor /Transfer Polnts etc.

0] All outdoor fixturas shall be weather proof and of min. IP65 degree
of protection.
(ii) For Indoor type of fixdures:-
(a) Surface/Pendent mounting: - IP 54 class of protection.
(b) Recass Mounting (False ceiling):- IP 20 class of protection
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10.

(a) Lighting panels shall be constructed out of 2 mm thick CRCA sheet steel. The

(b)

door shall be hinged and the panel shall be gasketted to achieve specified
degree of protection. Lighting panels shall be powder coated with color shade
RALS002. Lighting panels shall have min. IP55 degree of protection.

All MCBs/lsolators/Switchea/Contactors etc. shall be mounted inside the
panel and a fibre glass sheet shall be provided inside the main deor such
that the operating knobs of MCBs etc., shall project out of it for eafe
operation against accidental contact.

(c) Terminal bocks shall be 1100 V grade, dip-on stud type, made up of polymide

d

(e)

(@

(h

6.6 or beftter sultable for terminating multicore 35 or 70 Sq. mm. stranded
aluminium conductor incoming cable and 10 Sq. mm. stranded aluminium
conductor for each outgoing circuits voltage. All terminals shall be shrouded,
numbered and provided with identification strip for the feeders.

MCPB's shall be current limiting type with magnetic and thermal release
suitable for manual closing and automatic tripping under fault condition.
MGCB’s shall have short circuit interrupting capacity of 9 KA ms. MCB knob
shall be marked with ON/OFF indication. A trip free release shall be provided
to ensure tripping on fault even if the knob is held in ON position. MCB
terminal shall be shrouded to avold accldental contact.

Contactors of AC lighting panels shall be 3 no's, 32 A, 3 pole continuous duty
MCB, load make-break type suitable for 415 V, 3 phase 4 wire system. HRC
fuses with suitable mounting base of 1258A shall be provided in the incomer of
Contactors in the LP.

DC switches shall be rotary type, 2 pole, continuous duty, load break type,
quick make quick break, suitable for 220 V DC, 2 wire system. Switch knob
shall be provided with ON/OFF indication.

Programmable Digital Timer shall be Electronic Astronomical Almanac Time
switch with battery back up of min. TEN years, 4 Digit LED display, 24 hours
range, manual override facility, 10 Amp 3 relay output, with NO/NC Contacts
sultable for operation on 240V single phasse AC supply.

Each lighting panel (LP-3) shall be fed from a 415V/42V, 3 phasa-4 wire, 3
KVA fransformer. The transformer shall be located inside the lighting panel
itself. Transformers shall be dry type, natural air cooled with class F
insulation or better. Impedance of transformer shall be 5%. Transformers
shall be tested as per 1S:11171. Off~circuit tap changer with +/- 5% in steps of
+i/- 1.25% tapping shall be provided. One minute power frequency withstands
voltage for lighting transformer shall be 2.5 KV.
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TYPE

LP-3

LP-D1

11.
12.

() Lighting Panels shall be of following types:

INCOMER FEEDER OUTGOING DETAILOFCONTENTS
FEEDERS

3No. 415V, 32 A, TP 18Nos.,20A, 415V, 83A(min.), AC2

MCB 240V MCB duty contactor and
(31/2Cx70sq.mm cable) Programmable Digital
Timer of 24 hour range

10A, 240V selector
switch, fuse, etc. outdoor
type and IP:55 degree of

protection
3No. 415V, 32 A, TP 9 Nos.,20A, 415V, 63A(min.), AC2
MCB 240V MCB duty contactor and
(31/2Cx35sq.mm cable) Programmable Digital
Timer of 24 hour range

10A, 240V selector
switch, fuse, ete. outdoor
type and IP:55 degree of
protection

1 No., 4A fuse 3 KVA 24 Nos., 16A, IP 55 degree of

transformer,40A TPN 45V MCB protection. Incomer shall

MCB be suitable for receiving
4Cx18 sq. mm cable and
outgoing circuit shall be

suitable for 2Cx16 sq.
mm cable.
1No. 220V, 32 A, DP 6Nos., 16A, 220V,32A DC Fuse, efc.
Isolator 220V DP Switch outdoor type IP:55 degree
& Fuse of protection.

(2Cx35sq.mm cable)

Wires of different phaee shall normally run in separate conduit.

Power supply shall be fed from 415 / 240 V normal AC supply, emargency AC
supply and 220V DC supply through suitable number of conveniently located
lighting distribution boards (LDB) and lighting panels (LP). AC lighting supply
ghall be isolated from main supply by 2x100% isolation transformers of max
rating of 100KVA for 10/15 nos. cutgoeing feader with changeover switch facility.
The igolation transformer shall be fed from two different bus sections of MCC and
fault level restricted to 3 KA at Lighting Panels.
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13.

14.

15.

16.

17.

Atleast one 6/16A, 240V AC universal socket outlet with switch shall be provided
in offices, cabins, etc. Further 20A, 240V AC industrial receptacle with switch
ehall be provided strategically in all industrial areas.

Suitable number of 63A, 3ph, 415V AC industrial receptacles shall be provided
for entire plant for welding purposes, particularly near all major equipment and at
an average distance of 50m. Alleast one 63A, 3ph, 415V AC receptacle shall be
provided in each floor of off-site buildings/ structures.

Receptacles boxes shall be fabricated out of 2 mm thick MS steel hot dip
galvanized or of not less than 2.5 mm thick die~cast aluminium alloy or fabricated
out of 2 mm thick CRCA sheet with electro statlc powder coating. IP-degree of
protection shall be applicable to receptacdes Typse ‘RA &"RC' only

Receptacles shall be of following types :

Switch rating Socket & plug Type & make of plug & Teminal Block size
rating Socket
20 A, SP240V 20A,3pin2d0 VAC NTPC appd. make 1-4 way, sultable for loop-
AC(Indugtrial) In loop- out of 10 sq.mm.
Al. Conductor
16A, S.P240V AC 8A+16A6 Pin NTPC appd.make 1-4 way, sultable for loop-
decorative Plano- In loop- out of uptc 10
key Typé Switch sq.mm. Al Gonductar
20 A, SP24V 20A, 3pin24V AC NTPC appd. make 1-4 way, suitable for loop-
AG(Industrial) In loop- out of 2 core-16
sq.mm. Al Cable.

In the hazardous areas like Hydrogen generafion plant, fuel oll handling areas or
any other gas/ liquid fuel storage/ handling areas in bidder's acope, lighting shall
be flame proof.

The type of fixdures, LP, JB, and receptacle used in Hydrogen generation plant
bullding shall be sultable for group Il C as per IS: 2148 or class |, Divislon Il as
per NEC 70-428.

Al flouresant lamps shall be have "Cool day light" colour designation. The mirror
optics type flouresent fixdures shall have no Irfidescence effect. Fixturas with
better efficlency and upgraded proven system may also ba consldered

In candescent lamps may be usad only with DC Lighting.

Aviation wamning lights shall be provided as per the recommendations of ICAO
and Director general of civil aviation, India. The arrangement of light should be
marked such that the object is indicated from every angle in azimuth. The
aviation waming lighting system shall also conform to the latest Indian standerd
IS 4998.
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4.01.00
4.01.01

4.02.00

4.03.00

4.03.01

4,04.00

18. Contractor shall demonstrate the average lux level achieved for different areas as
per specification requirements, after completion of the lighting work, at site to the
satisfaction of engineer-incharge.

Ballasts

All fluorascent fixtures except for Class-l, Div-ll fittings/ increasad safety fittings (Div-
Il/Hazardous Area) shall be provided with electronic ballasts.

All luminalres and thelr accessories and components shall be of type readlly replaceable
by available Indian makes.

Fans & Regulator

Ceiling Fans, to be provided in non air-conditioned office/control room area. Further
tentatively one (1) no. ceiling fan shall be provided for 10 sq.m area, at suitable mounting
height. The ceiling fans shall be suitable for operation on 240V +/-10%, 50 Hz, AC supply
comprising of class ‘E' or better insulated copper wound single phase motor, 1200mm
sweep, aerodynamically designed well balanced AL blades (3 Nos.), down rod, BEE 5
star rated, dle cast aluminum housing, capacltor, suspension hook, canoples etc.
finished in stove enameled white or with electro static powder coating. Power factor of
fans shall not be less than 0.9. Fan regulstors shall be stepped electronic type suitable
for operation on 240V +/-10% AC supply.

Junctlion Boxes, Condults, Fitting & Accessories, Pull Out Boxes:

Junction box for indoor lighting shall be made of fire retardant material. Material of JB
shall be Thermoplastic or thermosetting or FRP type.

Junction boxss for straet lighting poles and lighting mast if applicable , shall be deep
drawn or fabricated type made of min. 1.6 mm thick CRCA Sheet. The box shall be hot
dip galvanized. The degree of protection shall be IP55.

All switches and receptacles upto 18A shall be modular type. These shall be provided
with pre-galvanized/galvanized modular switchbox & plate.

Conduits, Pipes and Accessories Galvanised heavy duty steel conduits for normal area
and galvanised heavy duty steel conduits with an additional epoxy coating for corrosive
area shall be offered. Altematively glass reinforced epoxy conduits with comparable
compressive and impact strength with thet of heavy duty steel conduits may be offered.

Rlgld steel condults shall be heavy duty type hot dip galvanised conforming to IS : 9537
Part-1 & Il shall be suitable for heavy mechanical stresses, threaded on both sides and
threaded length shall be protected by zinc rich paint. Conduits shall be smooth from
inside and outside.

Flexible conduit shall be water proof and rust proof made of heat resistant TERNE coated
gteel.

Pull out boxes shall be provided at suitable interval in a conduit run .Boxes shall be
suitable for mounting on Walls, Columns, Structures, etc.. Pull-out boxes shall have
cover with screw and shall be provided with good quallty gaskst lining. Pull out boxes
used outdoor shall be weather proof type suitable for IP: 55 degree of protection and
those used indoor shall be suitable for IP: 52 degree of protection. Pull out box & its cover

shall be hot dip galvapized
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4.05.00

4.05.01

4.06.00

4.06.01

4.07.00

6.00.00

6.01.00

Lighting Wires

Lighting wires shall be 1100 V grade, light duty PVC insulated unsheathed, stranded
copper/aluminium wire for fixed wiring installation. Colour of the PVC insulation of wires
shall be Red, Yellow, Blue and Black for R, Y, B phases & neutral, respectively and white
& grey for DC positive & DC negative circuits, respectively. Minimum size of wire shall not
be leas than 1.5.8q.mm. for copper and 4 sg.mm. for aluminium.

Lighting Poles

The Street Light system and peripheral lighting shall be designed generally In line with
design guidelines. The Poles shall be mounted above ground using bass plate and
minimum height of pole shall be 8 mtrs The poles shall be hot-dip galvanized as per
182629/ 1S2633/ 1S4759. The average coating thickness of galvanizing shall be min. 70
micron. The System shall be capable of withstanding the appropriate wind load etc as per
IS B75 considering prevailing soil/ site condition considering all accessories mounting on
pole.

The street light poles shall have loop in loop out arrangement for cable entry and light
fixdure / wiring protected with suitably rated MCB.

Occupancy based Passive Infra-red sensors

The sensors shall be recass mounted, programmable type suitable for lighting load of 6A
with variable off delay settings. The detection area shall be minimum 5 mefres for
standard room helght of 3mt. All the callbrated settings shall be stored In non-volatlle
memory of PIR sensor which shall be unaffected by power supply fluctuations. Necessary
16A contactor shall be supplied alongwith each sensor & shall be located inside the
switch box

TESTS
For LED Fixture

a) Al equipments to be supplled shall be of type tested deslgn. During detalled
engineering, the contractor shall submit for Employer’s approval the reports of all
the type tests as listed in this specification and carried out within last ten years
from the date of bid opening. These reports should be for the test conducted on
the equipment similar to those proposed to be supplied under this contract and
the test(s) should have been either conducted at an independent laboratory or
should have been witnessed by a client.

)} However if the contractor is not able to submit report of the type test(s) conducted
within last ten years from the date of bld opening, or In the case of type test
report(s) are not found to be meseting the spechication requirements, the
contractor shall conduct all euch tests under this contract at no additional cost to
the Employer either at third party lab or in presence of dient /Employers
representative and submit the reports for approval.

c) Al acceptance and routine tests as per the specification and relevant standards
shall be carried out Charges for these shall be deemed to be included in the
equipment price.

d} The type test reports once approved for any projects shall be treated as
reference. For subsequent projects of NTPC, an endorsement sheet wil be
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fumished by the manufacturer confirming similarity and “No design Change®.
Minor changes if any shall be highlighted on the endorsement sheet.

LED fixtures Type test reports to be submitted for one rating each of following
type of LED fixtures.

a) High bay fixture.

b) Well glass fixture.

c) Streetlight fixture

d) Surface mounted type fixture.

a) Recessed mounted type fixture.

5.02.00 Far all other lighting equipment:

a) Al equipment to be supplied shall be of type tested design. During detail
engineering, the contractor shall submit for Owner's approval the reports of all the
type tests as listed in this specification and camied out within last ten years from
the date of bid opening. Theee reports should be for the test conducted on the
equipment similar to those proposed to be supplied under this contract and the
test(s) should have been either conducted at an independent laboratory or should
have been witnessed by a client.

b) However if the contractor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test
report(s) are not found to be meeting the specification requirements, the
contractor shall conduct all such tests under this contract at no additional cost to
the owner either at third party lab or in presence of client/owners representative
and submit the reports for approval.

5.03.00 All acceptance and routine tests as per the specification and relevant standards shall be
carmried out. Charges for these shall be deemed to be included in the equipment price.

5.04.00 Selection of samples for type test, acceptance test & routine test and acceptance criteria
for all the items shall be as per relevant IS

5.05.00 Type test reports of the following items as per technical specification requirements/
standards shall be submitted for approval.

8L NO. DESCRIPTION

i. Lighting fixtures of each type

il Lighting panel of each type (Degree of Protection)
. Junction Box of each type.

Type test reports for LED as per standards for fol owing shall be submitted for approval.
1. Vigual and Dimension check
2. Proof of procurement of LEDs
3. Safety tests

a) Marking

b) Construction
c) Provision for Earthing

d) Extemal and Internal wiring
€) Protection against electrical shock

f) Endurance and Thermal

q) Insulation resistance & electrical strength
h) Reslstance o heat fire & tracking

i) Resistance to Humidity
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5.06.00
5.06.01

5.068.02

5.07.00
5.07.01

5.07.02

. Fire Retardant test
Performance tests (electrical, Photometric color and Life)
. Bum-in Test
Power Cycling
. Temperature rise test
. Emigsion Tests
a) Radiated & conducted emission
b) Harmonics & flickers
10. Immunity tests

© (oo (~|@|en|a

In addifion, following tast reports to be submitted for LED chip/LED |luminalre:
a) LED parameters like Lumen per watt, CRI, Beam angle from manufacturer.
b) LM 80/IS: 16105 report.

¢) LM 79/IS: 16108 report.

Acceptance Test and Routine Test

All lighting fixtures, lamps and other items shall be subjected to acceptance and routine
test, as per relevant specified standards.

Junction boxes, switch boxes, receptacle enclosure etc. shall be subjected to physical
and dimensional checks also. Switch box@s shall be made of 1.6 mm thick MS sheet with
3 mm thick decorative, Perspex cover. Switch box shall be hot dip galvanized.

Switch boxas shall ba of following types :

TYPE No. Switch Fan Regulator* Sockest
SWB 1 SA-2Nos. - -

SWB 2 SA-3Nos. - §A - 1.No.
SWB 3* 5A-5Nos. 1 SA- 1.No
SWB 4* 5A-7Nos 3 §A - 1.No.
SWB 5™ S§A-5Nos - 5A - 1.No.

* Space provision shall be kept for fan regulator in switch boxas.
** Shall have the provision for mounting the 16 A contactor.

Galvanizing Tests

The quallty of galvanizZing shall be smooth, continuous, free from flux stalns and shall be
inspected visually.

In addition following tests shall be conducted as acceptance tests.
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(@)

(b)

(©

Uniformity of coating - The coating of any artide shall withstand for one (1)
minute dips in standard copper sulphate solution without the formation of an
adherent red spot of metallic copper upon the basic metal.

The quality of cadmium/zinc plating on items with screw threads shall be free
from visible defects such as unplated areas, blisters and modules and shall be
inspected visually.

In addition, the plating thicknass shall be determinad microscopically/ chemicaly
or electronically.

COMMISSIONING CHECKS

1.

On completion of installation work, the Contractor shall request the Project
manager for inspection and test with minimum of fourteen (14) days advance
notice.

The Project manager shall arrange for joint inspection of the installation for
completeness and correctness of the work. Any defect pointed out during such
ingpection shall be promptly rectified by the Contractor.

The Installafion shall be then tested and commissioned In presence of the Project
manager.

The contractor shall provide all, men material and equipment required to carry out
the tests.

Al recfificafions, repair or adjustment work found necessary during inspection,
testing and commissioning shall be caried out by the Contractor without any
extra cost. The handing over the lighting installation shall be effected only after
the receipt of written instruction from the Employer/his authorized representative.

The testing shall be done in accordance with the applicable Indian Standards and
codes of practices. The following tests shall be specifically carmied out for all
lighting installation.

(a) Insulation Resistance.
(b) Testing of earth continuity path.
© Polarity test of single phase switches.

(d Functional checks.

The lighting clreuilts shall be testad In the following manner:

(a) All switches ON and consuming devices in circuit, both poles connected
together to obtain resistance to earth.

(b) Insulation resistance between poles with lamps and other consuming
devices removed and switches ON.
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8l No. Location**

@

(b)

(©

(d

(®

(9

)

)

0

)

(m)

(n)

()

Switchgear rooms, Charger,
Rectifier room

Control room, computer
room, control equipment room

Offices, conference rooms, etc.

Battery rooms

Transformer Area

Diesel generating room
lenclosure, Compressor room,
pump house etc.

Cable galleries/vault

Street lighting-

primary roads

sacondary roads

Outdoor storage handling and
unloading area

Cement stores

Chemical stores/House

Permanent stores

Workshop. Building

Laboratory
General
Analysis area

Garage/Car Parking

ANNEXURE-A

Average Type of Fbdure

lllumination

Level (Lux)

200 Induetrial type LED Luminaire

350 LED luminaire equivalent to
Mirror optics with antl-glare
features or downlighter.

300 Decorative mimror optics
Type LED luminaire or
LED downlighter

100 totally enclosed corresion
Proof LED Luminaire

20 (general) LED Luminalre

50 (on equipment)

150 LED medium bay/
Industrial type LED Luminaire

50 Industrial fype LED Luminaire
LED street lights

20

10

20 LED Luminaire

150 Industrial dust proof type
LED Luminaire

150 Corrosgion proof LED Luminaire

150 LED high/medium bay /
Industrial trough LED
Luminaire

150 LED high/medium bay /
Industrial trough LED
Luminaire

150 Corrosion proof LED Luminaire

300

50 Industrial type LED Luminaire
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(p)  Transfer points, 100 LED Dust tight/Well glass
Sheds, tunnels, bunker house, type Luminaire
Conveyor Gallery eic.
in bidders scope
((¢)] Facility building, canteen etc. 150 Industrial type LED Luminaire
()] Corridors, Walkways 50 LED Luminaire

(®) Building Periphery Lighting 10 LED Street Light fixture
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N o oA W N

10

1"
12
13
14
15
18
17
18
19
20
21

22
23
24

Plant Areas

TG Building( turbine
hall, switchgear room
etc)

Boiler Platform

DG Area/ Room
Compressor Room
ESP Control Room
Unit Control Room

Switchyard Control
Room

Battery Room

Cable Spreader Room/
Vault

Make Up Water Pump
House

Chemical House

Fuel Oil Pump House
Ash Handling Plant
Water Treatment Plant
CT Switchgear Room
Cooling Towers
Workshop

Service Buildng

Area Lighting

Street Lighfing
Transformer Yard and
Storage Yard

Coal Handling Plant
GIS Hall

AlS Switchyard

ANNEXURE-B

Normal AC Emergency AC 220 V DC Portable

Lighting
System

80%

80%
80%

80%
70%
80%

80%
80%

100%

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

100%
80%
80%

Lighting
System

20%

20%
30%
20%

20%
20%

20%
20%

Lighting
System

v

DC
Fixtures

P N L N N
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DC Emergency Lighting:
sl. Area

1 Unit Gontrol Room
2 Control Equipment Room
3 Switchyard Control Room
4 Strateglc Control Points

( In TG Bullding & Boller Area, Switchgear
room, SWAS, Battery Room, UPS Area,

TG Hall, Luboil Room etc

Cable Vault & Galleries

Boiler Stair Case

Exit/ Entry of Mein Plant Building

Flre Exit Sign

Average Lux Level
100

100
20
20

1 fixture at every 20 metres
spacing along walkways

1 fixture at every 20 metres
spacing along walkways

1 fixture

1 fxdure
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1.00.00

1.01.00
1.01.01

1.02.00

DESIGN PHILOSOPHY / PRACTICE FOR LV BOARD SIZING

The sizing of LV boards shall be dependent on conditions such as total load connected to a
board, diversity factors for various loads connected, Fault Level and Voltage Regulation
Considerations, etc.

As far as practicable the gystem shall provide segregated supplies to main and standby
auxliaries so that the failure of supply to main auxliary shall in no way jeopardize the
standby auxliary feed. Automatic changeover at critical switchgear / MCC sections shall be
provided as necessary to pravent the loss of a unit or to ensure the equipment safety.

Design Conslderations:
Skzing of LT boards

a) Input kVA for a Drive = (Rating in kW X Load Factor) / (Efficiency X Power Factor)
where values of load factor , power factor and efficiency are defined below:

Load (service) factor for 415 V lcads is taken as 0.85 for continuous loads and as 0.1
for intermittent load like crane, hoist, etc.

Efficiency and power factor of LT motors shall be considered as per IS 12615.

b) The Finally selected Busbar ratings for Switchboards, MCCs, ACDBe and Busducts
shall include a 10% margin over the calculated values.

c) Lighting load of 50 kVA (Minimum) shall be considered on each section of main
switchgears with incomer from transformer.

d) Busbar Ratings of Valve / Damper ACDBs shall be derived by addition of §% of the
total kVA load connected and the rating of the largest Valve / Damper connected.

e) Welding sockets shall be connected from Walding DBs, which shall be fed through
1X100% Welding transformers.

f) ESP consumption for 100% BMCR operation shall be considered and further this load
shall be unifermly divided ameng ESP Switchgears.

g) The loads for mechanical auxliary systems shall be met by auxliary transformers
based on the criteria that each switchgear/MCC/Distribution board shall be fed sither
by 2x100% or 3x50% transformers/feeders and, these shall be rated to camry the
max¥mum load expected to be Imposed. Each of the above boards shall be
sectionalized.

h) The sizing of Unit Emergency boards shall be in according to the DG rating. The
Emergency board shall have tie to both sections of Unit Service Switchgear for
catering unit loads in Blackout Conditions.

i) For Main Plant (TG & SG areas) and Service Building, each Lighting DB shall have
1X100% transformer. For all other areas, each Lighting DB shall have 2X100%
transformers.

Layout Criterla

The switchboarde can be eplit into iwo sections based on layout consiraints in case of long
switchboards to optimize Swifchgear room layouts. The two sections of the split shall be
connected by Busduct / Cable as per layout requirements.
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1.03.00

1.04.00

2.00.00
2.01.00

2.02.00

2.03.00

Standardization

It shall be preferred to follow a standardization of Terminal Numbers across all LV Modules
for easa of Interconnection and maintenance.

Plant control cable Interconnections

Control cable interconnections between switchgears and transformer marshalling boxes,
switchgears and motor terminal boxes / push button stations, and between various
switchgears shall be in the coniractor’s scope.

(a) Standard control cable sizes shall be 1.5 mm?
(b) Cable size for motor space heater application shall be 2CX2.5 mm?

(¢) Interconnections for Current Transformer terminals shall use two cores of 1.5mm?2 size
per phass
(d) Separate control cables shall be used for current transformers

() Separate control cables shall be laid for EPB (Emergency/Local Push Button) status
from EPB to Switchgear for the Switchgear and PLC/DCS.

CODES AND STANDARDS
All equipment shall, generally, comply with the updated issues of

(a.) Applicable Indian Standards
(b.) Indian Electricity Act.

(c.) Indian electricity rules

Equipment complying with any other authoritative / internationally recognized standards such
as |IEC, British, U.S.A., Gemman, etc. will also be considered if it ensures performance
equivalent or superior to Indian Standards. In such cases the contractor shall clearly indicate
the standard adopted and furnish the copy of latest English version of the same along with
the bid and bring out the salient features for comparison.

All standards, spacifications and codas of practice referred to herein shall be the latest
editions including all applicable official amendments and revisions as published one month
prior to the date of opening of bids. In case of conflict between this specification and those
(IS codes, Standards ete.) referred to hereln, the former shall prevall. All work shall be
carried out as per the following codes and standards.

|IS: 5 Colours for ready-mixed paints and enamels.

‘IS: 694 PVC insulated cables for working voltages up to and including 1100V.

|IS: 722 A.C. Electricity Meters

|IS: 1248 Elecfrical Indicating instruments

ISAEC: 600471 Degree of protection provided by enclosures for low voltage Switchgear
and Control gear

ISNEC: 60847-2 A.C. circuit Breakers

IS: 2551 Danger Notice Plates
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||S: 2628

Hot dip galvanising

|IS: 2705

Current Transformers

IS/NIEC: IEC-60847-4-

1

Contactors and motors starter for voltages not exceeding 1000 V AC or
1200V DC

|IS: 3043

Code of practice for earthing.

|IS: 3072 Code of practice for installation and maintenance of Switchgear

|IS: 3156 Voltage Transformers

|IS: 3202 Code of practice for climate proofing of electrical equipment.

||s: 3231 Electrical relays for power system protection.

ISNIEC 60847 Air-Break Switches, air break disconnectors, air break disconnector
and fuse combination units for voltages not exceeding 1000V AC or
1200 V DC.

IS/IEC 60847-1/ General Requirements for Switchgear and Control gear for voltages not

IEC-60847-1 exceeding 1000 V.

‘Is: 5082 Wrought Aluminium and Aluminium alloys for electrical purposes.

||s: 6005 Coda of practice of phosphating of Iron and steel.

IS/IEC 60847-5-1 /

LV switchgear and Control gear Control current devices and switching

|IEC-60847-5-1 element.

1S: 8823 / IEC: Low Voltage Switchgear & Control gear assemblies
81439-1/2

IS: 8686 Static Relays

IS: 13703/ IEC: |HRC Cartridge fuses

60269

I1S: 10118 (4 parts)

Code of practice for selection, installation and maintenance of
switchgear and control gear.

I1S: 11171 Specification for dry type transformers.

IEC: 80255 Electrical Relays

IEC: 61850 Communication networks and systems in substations

IS: 11353 Guide for uniform system of marking and identification of conductors
and apparatus terminals

IS: 12021 Speacification of control transformers for switchgear and Control gear

for voltage not exceeding 1000V AC.
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

||Ec: 680947-7-1 Terminal blocks for Copper conductors
|IS :513 (2008) Cold Rolled Low Carbon Steel Sheets and Strips
TECHNICAL PARAMETERS
Power Supply
AC SYSTEM
1) Voltage 415V + 10%,3 Phase, 4 wire, solidly
earthed
2) Frequency 50 Hz +- 5%
3) Combined variation (in volts & 10% absolute sum
frequency)
4) FaultLevel 50 KA(RMS)
DC SYSTEM
1)  System Voitage 240 V DC 2-Wire, Unearthed
2) Fault Level 20 kA
CONTROL SUPPLY VOLTAGE
1)  Trip & closing coil of circuit breaker 240V DC/120V DC
2)  Spring charging motor 240 VDC/120V DC
3) MCC control supply 110 V AC Neutral solidly earthed
4) Space heater & lighting 240V AC Neutral solldly earthed
CUBICLE DATA
Busbar Rating
1)  Continuous Cument rating As per requirement
2)  Short time rating where
a) CB is used as incomer 50 kA(RMS) for one sec

b) Fuse protection is used in Incomer

Prospective ocumrent of 50
kA(RMS) for the fuse dearing
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3.03.00

3.04.00

3.05.00

3) Dynamic Rating where

a) CB is used as incomer

b) Fuse Protection i8 used in incomer

4)  Busber insuletion
a) For switchgear
b) For MCC
¢) ACDB
d) DCDB
e) For fuse boards

CIRCUIT BREAKER

1)  Type

2)  Operating duty

3)  Symmetrica interrupting

4)  Short circuit rating

5) Short Circuit Breaking current
a) AC Component
b) DC Component

6) Short time withetand

7 No of aux contacts

METERS

1) Accuracy class

2) One min. power frequency withstand test

voltage
Current Transformers
1)  Type

time

105 KA(PEAK)

Prospective current of 105 kA
(PEAK) as limited by fuse

PVC Sleeve insulated
PVC Sleeve insulated
PVC Sleeve Insulated
PVC Sleave Insulated

PVC Sleeve insulated/ epoxy
coated

Air break spring charged stored
energy type
0-3 min-CO-3 min-CO

50 KA(RMS)
105 KA(PEAK)

50 KA(RMS)
As per IS/IEC 60847
50 KA(RMS) for 18

4 NO + 4 NC for DDCMIS
interface

2.0
2.0 kV (rms)

Cast Resin Bar Primary / Nylon
Casing




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

3.06.00

2) Voltage class and frequency
3) Class of Insulation
4)  Rated Secondary Cument
5)  Accuracy class & burden
a) For protection
b) For metering
6) Instrument Security Factor (ISF) for metering
CcT
7) Short time withstand
a) For CT Associated with circuit
breaker
b) For CT Associated with fuse
protected feeders
8) Dynamic withstand
a) For CTs Associated with circuit breaker
b} For CT Associated with fuse protected
feeders
BUSDUCT
1)  Type
2) One minute power frequency withstand voltage
3) One second short ckt withstand current
4) Momentary dynamic current withstend
BUSDUCT (SANDWICH TYPE)
1)  Type
2)  Rated Insulation voltage

3)

One second short ckt withstand current

850V, 50 HZ
E or better
1A

5P20, 5VA
PS Class for REF
cdass 1.0, SVA (min)

class 0.2s, SVA (min) for feeders
indicated in SLD ,if any

5

50 kA(RMS) for 1 sec

Prospective current of 50 kA(RMS)
for the Fuse clearing time

105 KA(PEAK)

Prospective ocurrent of 106
kA(PEAK) as Limited by fuse

Non-Segregated
2.5kV
50 KA(RMS)

105 KA(PEAK)

Bus Trunking
1000V

50KA(RMS)
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3.07.00

3.08.00

3.09.00

3.10.00

4) Momentary dynamic current withstand 105KA({PEAK)

5) Power frequency withstand voltage 3.5kv

8) Impulse withstand voltage 8kV

7) Insulation Class F
VOLTAGE TRANSFORMERS

1) Type Cast Resin

2) Voltage Ratio 4157110V for line PT

415N3 /110N3 V for Bus PT
3) Method of Construction V-V
4) Accuracy Class 0.5
0.2 for feeders Indicated In SLD ,If any

5) Rated Voltage factor 1.1continucus, 1.5 for 30 sec.

6) Class of Insulation E or befter

7 One minute power frequency 2.5 KV

withstand voltage

HRC FUSES

1) Voltage Class 650 Volts

2) Rupturing capacity 80 kA (ms) for AC ckt. 20 kA for

DC ckt.

CONTACTORS

1) Type Air break electro magnetic

2) Utilising Category AG3 of IS/IEC 60847 for non reversible AC4

of ISNIEC 80947 for reversibls drives

Relays

1)

Power frequency withstand voltage

2.5 kV for 1 sec. or 2.0 kV for 1

min.
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3.11.00

3.12.00

3.13.00

CONTROL TRANSFORMERS

1) Type

2) Voltage Ratlo

3) Class of insulation

4) One minute power frequency withstand
voltage

5) Rating

Dry / Cast Resln

415 / 110 with taps + 5% In steps
of 2.5%

Class-B or better
25kv

1.5 X Adequate for application.

LIGHTING TRANSFORMER / WELDING TRANSFORMER

1)

2)

3)

4)

S)

Type & Rating

Voltage Ratio

Cless of insuletion

One minute power frequency withstand
voltage

Enclosure protection

TRANSDUCERS

1)

2)

Current transducers

a) Input

b) Rated frequency
¢) Output

d) Overcurrent

e) Accurecy
Voltage Transducers

Dry type / 100 KVA(Welding TRF),
50KVA(Minimum)(Lighting TRF)

415/415V, +- 5% taps In steps of
2.5%

B or better

25KV

IP-42

0-1 A (CT secondary)
50 Hz
4-20 mA (2 Nos. decoupled)

Transducer for motor cument
ammeters shall be capable of
withstanding min. 6 times CT sec.
current of 1A for a min period of 30
seconds

1.0
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3.14.00

4.00.00
4.01.00

4.02.00

4.03.00

4.04.00

4.05.00

4.08.00

4.07.00
4.08.00

4.09.00

a) Input 110 V7 415 V1 240 V, 50 Hz (for
AC) /220 V / 110 V DC (for DC)
b) Output 4-20 mA (2 Nos. decoupled)
c¢) Accuracy 1.0
MCCB
1) Rated voltage 415V
2) Rated Insulation level 690V
3) Rated ultimate &Service S.C. breaking capacity 50 kA
4) Rated making capacity 105 kA
5)  Utilization category A

CONSTRUCTIONAL DETAILS OF SWITCHBOARDS

All Switchboards i.e., 415 V Switchgears, Motor Control Centres (MCCe), AC Distribution
Boards (ACDBs), 220 V DC Distribution Boards (DCDBs) and Solenoid Valve Distribution
Boards, shall be of metal enclosed, indoor, floor-mounted, free-standing type.

All switchboard frames and load bearing members shall be fabricated using suitable mid
steel structural sections or pressed and shaped cold-rolled sheet steel of thickness 2.0 mm.
Frames shall be enclosed in cold-rolled sheet steel of thickness 1.6 mm. Doors and covers
shall also be of cold rolled sheet steel of thickness 1.6 mm. Stiffeners shell be provided
wherever necessary. The gland plate thickness shall be 3.0 mm for hot / cold-rolled sheet
steel and 4.0 mm for non-magnetic material.

All panel edges and cover / door edges shall be reinforced agalnat diatortion by ralling,
banding or by the addition of welded reinforcemant members. The top covers of the panels
should be designed such that they do not permanently bulge/ bend by the weight of
maintenance personnel working on it

The switchboards shall be of bolted design. The complete structures shall be rgld, self-
supporting, and free from flaws, fwists and bends. All cut-outs shall be frue in shape and
devoid of sharp edges.

All switchboards shall be of dust-proof and vermin-proof construction and shall be provided
with a degree of protection of IP: 5X as per IS/IEC 60947. However, the busbar chambers
having a degree of protection of IP: 42 are also acceptable where continuous busbar rating Is
1800A and above. Provision shall be made in all compartments for providing IP: 5X degree
of protection, when circuit - breaker or module trolley has been remaved. All cut-ocuts shall be
provided with Steel Reinforced EPDM /PU Foam gaskets.

Provision of louvers on switchboards would not be preferred. However, louvers backed with
metal screen are acceptable on the busbar chambers where continuous busbar rating Is
1800 A and abovs.

The switchboards shall comply to the Intemal arc fault containment tests of 50 kA for 0.3s.

The enclosure for outdoor panels shall be constructed of stainless steel sheets in order to
have protection agalnst comoslon. The Degree of protection for outdoor panels shall be IP:
§5. The panels shall be mounted on a pedestal at a height of 500mm from ground leval.

All switchboards shall be of uniforrn height not exceeding 2450 mm. The height of the
operating handle, push buttons etc shall be restricted between 300mm and 2000mm.
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4.10.00

4.11.00

4.12.00

4.13.00

4.14.00

Switchboards shall be easily extendable on both sides by the addition of vertical sections
after removing the end covers.

Switchboards shall ba supplied with base frames made of structural stesl sections, along
with all necessary mounting hardware required for welding down the base frame to the
foundation / steel insert plates. The base frame height shall be such that floor finishing (50
mm thick) to be done by Contractor after erection of the switchboards does not obstruct the
movement of doors, covers, withdrawable modules etc.

All switchboards shall be divided into distinct vertical sections (panels), each compriging of
the following compartments:

(a.) BUSBAR COMPARTMENT

A completely enclosed bus bar compartment shall be provided for the horizontal and vertical
bus bars. Bolted covers shall be provided for access to horizontal and vertical busbars and
@l joints for repair and maintenance, which shall be feasible without disturbing any feeder
compartment. Auxiliary and power bus bars shall be in separate compartments.

(b.) SWITCHGEAR / FEEDER COMPARTMENT

Al equipment aesociated with an incomer or outgoing feeder shall be housed in a separate
compartment of the vertical section. Two-tier breaker arrangement in a vertical section shall
be offered for outgoing breaker feeders of rating up to 1600A. The design of the vertical
section for such an arrangement shall ensure ease of termination of power cables of size &
quantity appropriate to respective feeder rating. The compartment shall be sheet steel
enclosed on all sidas with the withdrawable units in position or removed. Insulating shest at
rear of the compartment is also acceptable. No live parts shall be accessible with equipment
drawn out and degree of protection within the compartment shall be IP2X. The front of the
compartment shall be provided with the hinged single leaf door with captive screws for
positive closure.

(c) CABLE COMPARTMENT OR CABLE ALLEY

A full-height vertical cable alley of adequate width shall be provided for powsr and control
cables. Cable alley shall have no exposed live parts and shall have no communication with
busbar compariment. Cable terminations located in cable alley shall be designed to meet the
Form 4b as per IEC 81438 for safety purpose. Neceessary grommets shall be provided at the
cable entry of individual modules. Wherever cable alleys are not provided for distribution
boards, segregated cable boxes for individual feeders shall be provided &t the rear for direct
termination of cables. For circuit breaker external cable connections, a separately enclosed
cable compartment shall also be acceptable. The contractor shall furnish suitable plugs to
cover the cable openings in the partition between feeder compariment and cable alley.
Cable alley door shall be hinged.

(d) CONTROL COMPARTMENT

A separate compartment shall be provided for relays and other control devices associated
with a clreult breaker.

Sheet steel bamiers shall be provided between two adjacent vertical panels running to the full
height of the switchboard, except for the horizontal busbar compartment. Steel Reinforced
EPDM /PU Foam gasket shall be provided between the panel sections to avoid ingress of
dust into panels.

After isolation of power and control circuit connections it shall be possible to safely camyout
maintenance in a compartment with the busbar and adjacent circuit liva. Necessary
shrouding arrangement shall be provided for this purpose. Wherever two breaker
compartments are provided in the same vertical section insulating barriers and shrouds shall
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4.15.00

4.16.00

4.17.00

4.18.00

4.18.00

4.20.00

4.21.00

4.22.00

4.23.00

be provided in the rear cable compariment to avoid accidental touch with the live parts of one
circuit when working on the other circuit.

All 415V switchgear (circuit-breaker) panels shall be of single-front type. MCCs and DBs
shall be of single-front / double-front construction as per the requirements. All single-front
switch boards shall be provided with singleeaf, hinged or bolted covers at the rear. The
bolts shall be of captive type. The covers shall be provided with "DANGER" labels. All panel
doors shall open by 80 deg or more. In case of double-front MCCs, if this cannot be achieved
for panels adjacent to a breaker panel, suitable dummy panel shall be provided by the
Contractor wherever necessary.

All ACDBs, DCDBs and Solenoid Valve DBs shall be of fixed module type. All 415V circuit-
breaker modules and contactor controlled motor moedules shall be of fully draw-out type
having distinct 'Service' and Test' positions. The equipment pertaining to a draw-out type
incomer or feeder module shall be mounted on a fully withdrawable chassis which can be
drawn out without having to unscrew any wire or cable connection. Suitable amrangement
with cradle/ rollers, guides along with todAever operated racking infout mechanism shall be
provided for smooth and effortless movement of the chassis. For modules of size more than
half the panel height, double guides shall be provided for smooth removal or insertion of
module. All identical module chassis of same size shall be fully interchangeable without
having to camy out any modifications. Suitable interlock shall be provided in DCDB for
prevention of opening of Isolator (Incomer) when the bus coupler is open and vice-versa.

All draw-out modules shall be provided with “Closed door operation” feature wherein
movement of the module from “Isolated” position to “Service” position & vice-versa and
power ON / OFF operation of the module shall be possible only with the module door dosed
condition.

All dsconnecting contacts for power and control dreults of draw-out modules shall be of
robust and proven design, fully self-aligning and spring-loaded. Both fixed and moving
contacts shall be silver-plated and replacesble. The spring-loaded power and confrol draw-
out contacts shall be on withdrawable chassis and the same on fixed portion shall not be
accepted.

Individual opening In the vertical bus enclosure shall permit the entry of moving contacts
from the draw-out modules into vertical droppers.

As indicated in schematic drawings of DDCMIS controlled modules, contractor shall supply &
mount two (2) coupling relays in the coresponding modules.

All equipment and components shall be neatly arranged and shall be easily accessible for
operation and maintenance. The internal layout of all modules shall be subject to Employer's
approval. The Contrector shall submit dimensional drewings showing complete internel
details of busbars and module components, for each type and reting for epproval of
Employer.

Employer reserves the right to alter the cable entries, If required during detalled engineering,
without any additionial commercial implication.

Each switchboard shall be provided with undriled, removable type gland plate, which shall
cover the entire cable alley. Contractor shall ensure that sufficient cable glanding space is
avallable for all the cables coming In a particular section through gland plate. For all single
core cables, gland plate shall be of non-magnetic material. The gland plate shall preferably
be provided in two distinct parts for the easy of terminating addition cables in future. The
dand plate shall be provided with gasket to ensure enclosure protection. Recommended
drilling chart of gland plates for all power and control cables in the vertical panels shall be
indicated by the Contractor in the respective G.A. drawings of the boards.
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The Contractor shall consider layout of panels in a switchboard consisting of various feeder
modules in a straight line, unless specified otherwise. The actual composition and disposition
of various modules in a switchboard shall be finalised during detailed engineering. The
Contractor shall provide adopter panel / dummy panel required fo meet various configuration
/ arrangement of busbars adopted by the Contractor. The Switchboards fed from indoor
transformer will be flange connected to the same and the same shall be located as close as
desirable to the transformer. The details of transformer flanges for those transformers not
being supplied under this package shall be given to the contractor for matching the
connections. The switchboards fed from outdoor transformers of rating 1000kVA and above
shall be connected through busducts. For transformers of 1000kVA rafing, cable connection
may also be acceplable in case of layout constraints. For lower rated transformers, the
connection shall be through cables. Busduct connections wherever applicable shall be
preferably in a sfraight line alignment. Adopter panels and dummy panels shall be provided
wherever required.

CLEARANCES

The minimum dearance in air between phases and between phases and earth for the entire
run of horizontal and vertical busbars and bus-link connections at circuit-breaker shall be 25
mm. For all other components, the clearance between "two live parts”, "a live part and an
earthed part”, shall be at least ten (10) mm throughout. Wherever it is not possible to
maintain these clearances, insulation shall be provided by sleeving or barriers. However, for
horizontal and vertical busbars the clearances speclfied above should be maintained even
when the busbars are slesved or insulated. All connections from the busbars up to switch /
fuses shall be fully shrouded / insulated and securely bolted to minimize the risk of phase to
phase and phase to earth short circuits.

PROTOTYPE PANELS

In order to establish the compllance with the raquirements of this technical spacification,
prototype panels shall be made and offered for the Employer's inspection and approval
before the start of manufacturing of panels for this project. The exact configuration of such
prototype panels shall be finalized during detailed engineering.

CONSTRUCTIONAL DETAILS OF AC & DC FUSE BOARDS

All fuss boards shall be metal enclosed, fixad type, non-compartmentalized construction,
suitable for indoor/ outdoor mounting on wall or steel structure.

The fuse board frame shall be fabricated using suitable mild steel structures or pressed and
shaped cold rolled sheet steel of thickness not less than 2.0 mm. The frames shall be
enclosed by cold rolled shest steel of thicknass nct less than 1.6 mm.

The fuse boards shall be provided with doors on the front The doors shall preferably be in
fwo halves with hinges at the extreme ends and locking fecility at the cenfre.

Suitable Steel Reinforced EPDM /PU Foam gaskets shall be provided to make fuse boards
completely dust and varmin-proof with a degree of protaction of IP-52 for Indoor and IP-54 for
outdoor application, as per ISA1EC 80947.

Each DC fuse board shall comprise of the following :

(a.) 1 no. 63 A switch as incomer

(b.) 100 A fully insulated (PVC sleeved or epoxy coated) busbars.
(c.) 8 nos. 18A outgoing Fuse feeders.
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(d) 1 no. awdliary contactor for supply monitoring.

(e.) 1 no. indicating lamp with resistor and blue coloured lens.
Each AC fuse board shall comprise of the following :

(a.) 1no.63A TPN switch as incomer.
(b.) 100 A, 3-phase, 4-wire, fully insulated (PVC sleeved or epoxy coated) busbars.

(c.) 9 nos. 16 A single phase switch fuse units and 3 nos. 16 A TPN switch fuse units as
outgoing feeders or alternatively 16 amps MCCB can be provided.

(d.) 3 nos. indicaling lamps with resistors and coloured lenses (R, Y, B) for incoming supply
monitoring.

The fuses shall be mounted in an insulating fuse carrier and it shall be possible to replace
the outgoing feeder fuses without disturbing the other feeders. The handle of incoming switch
shall be mounted on the door of the fuse board, with padiacking fadllty In both ‘ON' and ‘OF F'
positions. The outgolng feeder switchas shall preferably be of rotary type.

Cable entry facilities shall be provided at bottom with removable gland plates of suitable
thickness. However, top cable entry may be allowed in case of layout constrainis. Al
Incoming and outgolng cables shall be terminated on sultable terminal blocks.

POWER BUSBARS AND INSULATORS

All 415 V Switchboards, MCCs and ACDBs shall be provided with three phase and neutral
busbars. Two separate sets of vertical busbars shall be provided in each panel of double
front MCCs / DBs. Interieaving arrangement for busbars shall be adopted for switchboards
with a rating of more than 1600A. DCDBs shall be provided with two (2) busbars. Entira
busbar system shall be insulated with PVC sleeves. Busbar sleeves shall be compliant to
UL224 (Extruded insulating tubing), CE/UL certified, having fire reterdant properties and
working temperature of 105°C.

Vertlcal busbars of non-breaker panels shall be completely phase sagregated by aultable
insulating supports / walls made of fire-retardant, non-hygroscopic, track-resistant material to
minimise the occurmrence of arc faults.

All busbars and jumper connections shall be of high conductivity Aluminium alloy / Copper of
adequate slze.

The cross-section of the busbars shall be uniforn throughout the length of switchboard
section and shall be adequately supported and braced fo withstand the stresses due to the
gpecified short circuit currents. Neutral busbar short circuit strength shall be sarme as main
busbars.

All busbars shall be adequately supported by non-hygroscopic, non-combustible, track-
resistant and high sirength sheet moulded compound or equivalent type polyester fibre glass
moulded insulator. Separate supporis shall be provided for each phase and neutral busbar. If
a common support is provided, anti-tracking barriers shall be provided between the supports.
Insulator and barriers of inflammable material such as Hylam shall not be accepted. The
busbar insulators shall be supported on the main structure.

All busbar joints shall be provided with high tensile steel bolts, belleville / spring washers and
nuts, s0 as to ensure good contacts at the joints. Non-silver plated busbar joints shall be
thoroughly cleaned at the jointed locations and suitable contact grease shall be applied just
before making a Joint. All bolts shall be tightened by torque spanner to the recommended
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value. The overlap of the busbars at each joint surface shall be such that the length of
overlap shall be equal to or greater than the width of the busbar. All Copper to Aluminium
jointe shall be provided with suitable bimetallic washers.

All busbars shall be colour coded as per IS: 375.

The Contractor shall fumish calculations establishing the adequacy of bus bar sizes for
specified current ratings.

AUXILIARY BUSBARS AND CONTROL TRANSFORMERS
AGC CONTROL SUPPLY BUSBAR

Each bus-section of all Switchgears and MCCs shall be provided with two (2) nos. 415V /
110V control transformers. The 110V AC contral supply from the control transformers shall
be run through the MCC by means of two sets of control supply busbars of electrolytic
Copper. In case of one fransfommer fallure, whole bus sectlon can be fed through single
transformer. The control supply to different modules shall be tapped Individually from the
control supply busbars.

DC CONTROL SUPPLY BUSBARS

Elecfrically controlled circuit breaker boards shall be provided with DC control supply
busbars. The manually controlled breakers shall also be provided with such busbars in case
relays are provided. Each section of the switchboard shall be provided with a DC supply by
the Contractor. The Contractor shall provide suitable terminals, switch-fuse efc. to receive
the DC supply and distribute the same through above mentioned control buebars to the
required modules of the respective section. The DC control supply bus of one section shall
be coupled to the contral supply of other section through a switch located in the bus-coupler
breaker panel. The DC supply to the bus-coupler braaker may be given from any of the
control buses. For Emergency Switchgear, two DC supplles shall be provided along with
suitable diodes for deriving the contral supply through diode auctioneering. Power Supply to
Numerical Relay shall be an indepsndent circuit with switch and fuse tapped from the panel
DC supply. Exact scheme for segregation of switchgear & numerical relay DC supplies shall
be finallzed during detalled engineering.

SPACE HEATER BUSBARS

Panel and motor space heaters shall be fed from separate AC awdliary busbars running
throughout the switchboard. The supply for these busbars shall be tapped from incomer,
before the isolating switch/ circuit breaker. Incoming circuit to space-heater bus shall have an
isolating switch, HRC fuse and neutral link of suitable rating. Suitable terminals shall also be
provided to facllitate energlsation of space-heater bus from outside during long shutdewns of
unit / switch-board.

CONTROL TRANSFORMERS

The control transformers shall be 415 V / 110 V with neutral point-earthed, of insulation class
‘B' or better. The sizing of Control transformers shall be carried out by Contractor considering
the actual load of power contactors, auxliary contactors, indicating lamps and other
equipment in the module circuit. An additional load of 15 watts should also be considered for
each moduls, for remote auxliary relays and lamps to be connected in the control circuit of
modules. Contractor shall also ensure that contral transformers are adequately designed for
meeting the momentary loading requirements & the voltage drop during this condition shall
not be more than 5%.

EARTH BUS AND EARTHING

A galvanized steel / Copper / Aluminium earth bus shall be provided at the bottom of each
panel and shall extend throughout the length of each switchboard. It shall be welded / bolted
fo the framework of each panel end breaker earthing contact bar. Vertical earth bus shall be
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provided in each vertical section which shall in tum be bolted / welded to main horizontal
earth bus.

The earth bus shall have sufficient cross section to camry the momentary short circuit and
short time fault current to earth, as indicated in "Technical Parameters”, without exceading
the allowable temperature rise.

Suitable arrangements shall be provided at each end of the horizontal earth bus for bolting to
Contractor's earthing conductors. The horizontal earth bus shall project out of the
switchboard ends and shall have predrilled holes for this connection. All joint splices to earth
bus shall be made through at least two bolts, and taps by proper lug and bolt connection.

All non-current carrying metal work of the switchboard shall be effectively bonded to the
earth bus. Electrical conductivity of the whole switchgear enclosure framework and fruck
shall be maintained even after painting.

The carriage and breaker frame shall get sarthed while being inserted in the panel and
positive earthing of the breaker frame shall be maintained in all positions, i.e. SERVICE &
ISOLATED, as well as throughout the intermediate travel.

Each module frame shall get engaged to the vertical earth bus before the disconnecting
contacts on the module are engaged to the vertical busbars.

All metallic cases of relays, instruments and other panel-mounted equipment shall be
connected to earth by independent stranded Copper wires of size not less than 2.5 sq. mm.
Al the equipment mounted on the deor shall be earthed through flaxible wire/braids.
Insulation colour code of earthing wires shall be green. Earthing wires shall be connected fo
terminals with suitable clamp connectors, soldering i8 not acceptable. Looping of earth
connections, which would result in loss of earth connections to other devices, when a device
is removed, is not acceptable. However, looping of earth connections between equipment to
provide alternative paths to earth bus Is accaptable.

VT and CT secondary neutral point earthing shall be at one place only, i.e. on the terminal
block. Such earthing shall be made through links o that earthing of one secondary circuit
shall be removed without disturbing thve earthing of other circuit.

All hinged doors having potentlal carrying equipment mounted on It shall be earthed by
flaxible wire/ brald. For doors not having potential camying equipment mounted on It, earth
continuity through scraping hinges/ hinge pins of proven design may also acceptable. The
Contractor ghall establish earth continuity et site aso.

Circuit Breakers

Circuit breakers shall be three pole, air break, horizontal draw out type, and shall have fault
making and breaking capacities as specified in "Technical Parameters". The circuit breakers
which meet specifiad parameters of continuous current rating and fault making / breaking
capacity only after provision of cooling fans or special device shall not be acceptable.

Circuit breakers along with its operating mechanism shall be provided with suitable
arangement for easy withdrawal. Suitable guides shell be provided to minimize
misalignment of the breaker.

There shall be "SERVICE", "TEST" and "FULLY WITHDRAWN" positions for the breakers. In
"Test' position the dircuit breaker ehall be capable of being tested for operation without
energizing the power circuits i.e. the power contacts shall be disconnected, while the control
circuite shall remain undisturbed. Locking facilities shall be provided so as to prevent
movement of the dircuit breaker from the "SERVICE", "TEST" or "FULLLY WITHDRAWN"
position. It shall be possible to close the door in "Test™ position. The circuit breaker rack in
and rack out from Service to Test, Test to lsclated position or vice-versa shall be possible
only in the door closed position.
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All circuit breakers shall be provided with "6 NO" and "6NC" potential free auxiliary contacts.
These contacts shall be in addition to those required, for intemal mechanism of the breaker
and should be directly operated from breaker operating mechanism. In case the
manufacturer does not have a proven amrangement for providing the required number of
circuit breaker auxliary contacts on the fixed portion of the cubide, necessary electrically
reset latched relays shall be provided complete with all wiring in series with service position
limit switch contacts, for multiplying the circuit breeker mounted awliary contacts and
provide 4 NO and 4 NC contacts. Separate limit switches, each having required numbers of
contacts shall be provided in both "SERVICE" and "TEST" position of the breaker. Al
contacts shall be rated for making, continuously camrying and breaking 10 Amp at 240 V AC
and 1 Amp (Inductive) at 240 V DC respectively.

Suitable machanical indications shall be provided on all dreuit breakers to show "OPEN",
"CLOSE", "SERVICE ", "TEST” AND "SPRING CHARGED" positions.

Main poles of the circuit breakers shall operate simultaneously in such a way that the
maximum difference between the instants of contacls touching during closing shall not
exceed half a cycle of rated frequency.

All circuit breakers shall be provided with the following interlocks :

Movement of a circuit breaker between "SERVICE" and "TEST" position shall not be possible
unless it is in open position. Attempted withdrawal of a closed circuit breaker shall preferably
not trip the circuit breaker. In case the offered circuit breaker trips on attempted withdrawal
as a standard intedock, it shall be ensured that suffident contact exists between the fixed
and draw out contact at the time of breaker trip so that no arcing takes place even with the
breaker carrying its full reted cument.

Closing of a circuit breaker shall not be possible unless it is in "SERVICE”® position, "TEST"
poslition or In "FULLY WITHDRAWN" position.

Circuit-breaker cubicles shall be providad with safety shutters operated automatically by the
movement of the circuit breaker carriage, to cover the stationary isoleted contacts when the
breaker is withdrewn. It shall however be possible to open the shutters intentionally against
pressure for testing purposes.

A breaker of particular rating shall be prevented from Insertion In a cublde of a different
rating.

Circuit breakers ghall be provided with coded key / electrical interlocking devices, as per
requirements.

Circuit breaker shall be provided with anti-pumping relay and frip free feature, even if
mechanical anti-pumping feature is provided.

Mechanical tripping shall be possible by means of front mounted Red "rip” push-button. In
case of electrically operated breakers these push buttons shall be shrouded to prevent
accidental operation.

Complete shrouding / segregation shall be provided between incoming and outgoing bus
links of breakers. In case of bug coupler breaker panels the busbar connection to and from
the breaker terminals shall be segregated such that each connection can be approached and
maintained independently with the other bus section live. Dummy panels if required to
achieve the above feature shall be included in the Contractor's scope of supply.

Circuit breaker shall be provided with Power operated mechanism as folows.

1. Power operated mechanism shall be provided with a universal motor suitable for
operation on 240 V DC / 240 AC Control supply, with voltage variation from 188 V
to DC to 242 V DC . Motor insulation shall be class "E" or befter.
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2. The motor shall be such that it requires not more than 30 seconds for fully charging
the closing spring at minimum available control voltage.

3. Once the dosing springs are discharged, after one closing operation of clreult
breaker, it shall automatically initiate recharging of the spring.

4. The mechanism shall be such that as long as power is aveailable to the motor, a
continuous sequence of closing and opening operations shall be possible. After
failure of power supply at least one open-close-open operation shall be possible.

5. Provision shell be made for emergency manual cherging and as soon as this
manual charging handle is coupled, the moter shall automatically get mechanically
decoupled.

8. All circuit breakers shall be provided with closing and trip coils. The closing coil
shall operate correcily at all values of voltage from 187-242 V DC. The frip coil
shall operate satisfactorily at all values of voltage from 154-242V DC /77 V-121 V
DC

7. Provision for mechanical closing of the breaker only in "Test” and "WITHDRAWN"
positions shall be madae. Altemately, the mechanical closing facility shall be
normally made inaccessible; accessibility being rendered only after deliberate
removal of shrouds.

8. It shall not be possible to open the ACB panel door in breaker clesed condition.

Note: The circuit breakers for DC applications shall have manually operated mechanism of
spring charged, stored enargy type. The closing operation of the circult breaker shall charge
the tripping epring. Necessary interlocks shall be provided to inhibit closing of the circuit
breaker unless the closing spring is fully charged.

TELESCOPIC TROLLEY

Telescopic trdley or suitable arrangement shall be provided for maintenance of circuit-
breaker module in a cubicle. The trollsy shall be such that the top most breaker module can
be withdrawn on the frolley and can be lowered for maintenance purpose. The telascoplc
trolley shall be such that all type, size and rating of breaker can be withdrawn /inserted of
particular switchgear. The quantity of telescopic trolleys to be supplied shall be 1 No. per
switchgear room.

AIR BREAK SWITCHES

Alr break switches shall be of heavy duty, single throw, group operated, load break, fault
make type when associated with fuses. All switches for motor circuits shall be of utilization
category AC-23A with 1NO +1NC awxliary contact, which shell be wired to the contrd circuit
&3 shown in the schematic drawings. All switches for other outgoing feeders shall be of
utllization category AC-22A. All switches for DC clrcults shall be sultable for 240 V DC and
shall be of DC-22 utllizatlon category.

Continuous current reting of the switches shall be selected from the 'Module Selection tables'
for various feeders.

The combination of switch-fuse unit would be preferred. However, if separate switch and
fuses are provided, switch shall be located before fuses.
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The main switches shall be operable from outside the module door. The switch handle shall
dearly indicate the position of switch. Swilch operating handles shall be provided with
padlocking facilities. However, incomer switches of switchboards shall be provided with
padlocking facility in both 'ON' and 'OFF' positions.

Interlocks shall be provided such that the cubicle door will not open when the switch is in
cosed position and the switch will dose only when the door is closed.

Switches and fuses for AC/DC control supply and heater supply wherever required, shall be
mounted inside the cubicles. Toggle switch is not acceptable.

Even if a single phase feeder is required for certain applications, Contractor shall provide
TPN switch, fuse-bases and cable/ link connections between switch/fuse and vertical
busbars for all the three phases, so that changing from single phase feeder to three phase
feader is possible without any modification other than inserting fuses at site.

MCCB

MCCB shall be fixed type / part of withdrawable feeder module as per specification, three
pole, air break type having trip freé mechaniam with quick make and quick break type
contacts. MCCB shall have cument limiting feature. MCCB of Identical ratings shall be
physically and electrically interchangeable. MCCB shall be provided with 1 NO and 1NC
auxiliary contacts.

MCCB shall be provided with Microprocessor based inbuilt front adjustable releases
(Overload & Short-drcult) and shall have adjustable Earth Fault protection unit also. The
protection settings shall have suitable range to achiave the required time & current settings.
LED indications shall also be provided for faults, MCCB status (on/off etc.).

MCCB terminals shall be shrouded and designed to receive cable lugs for cable sizes
relevant to circuit rating. Extended cable terminal arrangement for higher size cable may also
be offered. ON and OFF position of the operating handle of MCCB shall be displayed and the
rotary operating handle shall be mounted on the door of the compartment housing MCCB.
The compartment door shall be interlocked mechanically with the MCCB to prevent opening
of the door unless the MCCB is in OFF position. MCCB shall be provided with padiocking
facliity to enable the oparating mechanism to be padlocked. The MCCBs being offered shall
have common / Interchangeable accessories for all ratings like aux. switch, shunt frip, alarm
switch etc. The MCCBs shall have the curment discrimination up to full short circuit capacity
and shall be selected as per manufacturer's discrimination table.

Auwxliary contacts of the MCCBs pertaining to critical feeders, to be decided during detsiled
engineering, shall be connected to the digital inputs available in the numerical relays of
Incomer / Bus-coupler / Outgoing circuit breaker feeders, for integration into the numerical
relay network.

CONTROL AND SELECTOR SWITCHES

Control and selector switches shall be of heavy duty, rotary type with escutcheon plates
dearly marked to show the positions. The control & selector switches should be as per
IS/IEC 60847 Part V section 1. The switches shall be of sturdy construction suitable for
mounting on panel front. Switches with shrouding of live parts and sealing of contects against
dust ingress shall be preferred.

Ammeter and voltmeter selector switches shall have four stay put positions with adequate
number of contacts for 3-phase 4-wire system. These shall have oval handles. Ammeter
salector switches shall have make before break type contacts to prevent open circuiting of
CT secondary.

Contacts of the switches shall be spring assisted and shall be of suitable material to give a
long trouble free service.
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The contact ratings shall be at least the following :

1. Make and carry, continuously, 10 A at 240V DC and 110 VAC

2. Breaking current at 240 V DC, 1 A (inductive)

3. Breaking current at 110 V AC and 0.3 lagging p.f., 5A
CONTACTORS

Motor starter contactors ehall be of air break, electromagnetic type rated for uninterrupted
duty as per IS/IEC 60847 Part-4 Sectior- 1.

Contactors shall be double-break, non-gravity type and their main contacts shall be silver
faced.

Direct-ondine contactors shall be of utilization category AC3. Reversing starters shall
comprige of Forward and Reverse contactors mechanically and electrically interlocked with
each other. These contactors shall be of ufilization category AC4. DC contactors shall be of
DC3 utilization category. For CHP conveyor motors, minimum rafing of power contactors
shall be 240% of full load current of the motors. For other CHP drives, minimum rating of
power contactors shall be 1680% of full load current of motor.

The number of normally open (NO) and nomally closed (NC) awdliary contects of a
contactor shall be as per requirement shown in the respective module drawings. It shall,
however, be not |ess than 2NO+2NC.

Operating coil of contactors shall be of 110 V AC unless otherwise specified elsewhere. The
contactor shall operate satisfactorily between 85% and 110% of the rated voltage. The
contactor shall not drop out at 70% of the rated voltege but shall definitely drop out at 20% of
the rated voltage.

Contactors for DC drives shall have a coil voltage of 240 V DC. DC operated contactor coi
shall have an economy resistor and shall be suitable for eatisfactory continuous operation at
187-242 V DC/ 93.5-121V

FUSES

All fuses shall be of HRC cartridge fuse link type. Screw type fuses shall not be accepted.
Fuses for AC circuits shall be rated for BOkA rms (prospective) breaking capacity at 415V AC
and for DC circuits, 20kA rms breaking capacity at 240V DC.

Fuse shall have visible operation indicators. Insulating barriers shall be provided between
individual power fuses.

Fuse shall be mounted on Insulated fuse carrlers, which are mounted on fuse bases.
Wherever it is not possible to mount fuses on carriers, fuses shall be directly mounted on
plug-in fype of bases. In such cases one set of insulated fuse pulling handles shall be
supplied with each switchboard.

Fuse ratings shall be selacted by the Contractor from the 'Module Selection Tables' for
varlous feeder ratings. However, the fuse ratings for motor feaders given In the 'Motor
Module Selecfion Table' are indicative only, and the same shall be coordinated by the
Contractor to achieve class-ll protaction coordination and also to match the motor
characteristics. Switch rating shall in no case be less than the fuse rating.

The Neutral links shall ba mounted on fuse carriers which shall be mountad on fuse bases.
Instrument Transformers
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All current and voltage transformers shall be of cast resin insulated type suitable for
continuous operation at the temperature prevailing inside the switchgear enclosure, when the
switchboard is operating at ite rated condition and the epecified ambient temperature. The
class of insulation shall be E' or better.

Altemnatively, current transformers with unbreakable, flame retardant, self-exinguishing
Nylon casing of UL84 grade are also acceptable.

All instrument transformers shall be able to withetand the thermal and mechanical siresses
resulting from the maximum RMS short circuit breaking and peak making curent ratings of
the associated switchgear.

All instrument transformers shall have clear indelible polarity markings. All secondary
terminals shall be wired to separate terminals on an accasslble terminal block where star
point formation and earthing shall be done.

Current transformers may be multi or single-core typa. All voltage transformers shall ba
single phase type.

The bus VTs shall be housed in a separats compariment. All VTs shall have readily
accessible HRC currant Iimifing fuses on both primary and secondary sldes.

All CTs shall be provided with supports indepandent of busbar / busbar supports.

The CTs shall be located in such a way that they can be easily approached for maintenance
without necessitating shut down of adjacent feeders.

Numerical relays

All clrcult breaker feeders shall be provided with communicable numerical relays complying
with IEC-81850, having protection, contrd, measurement and monltoring features. The
relays shall be flush mounted on panal front with connections from the Inslde. Thasa
numerical relays shall be of fypes as proven for the application and shall be subject to
Employers approval. Numerical relays shall have appropriate setting ranges, accuracy,
resetting reio and other characteristics to provide required sensitivity. All equipment shall
have neceasary protections as detailed in the standard scheme drawings / module type
descriptions.

Control of circuit breakers shall be carried out from PLC/DCS through hardwired control
commands in the form of 24V DC signal. Preferably, binary input of all relays shall be
configurable to accept 24V DC signals directly from PLC/DCS and no separate coupling
releys shall be provided. The Local control console of the relay flush mounted on the
switchgear would normally be used only for testing of circuit breaker in isolated position, and
for tripping it in an emergency. Provision for cloging & tripping of the circuit breaker localy
from laptop through serial port shall be possible to facllitate commissioning activities. The
baslc control scheme of breaker feeders shall be developed using the programmable (soff)
loglcs In the relay.

The numerical relay shall be capable of measuring and storing values of a wide range of
quantities, events, faults and disturbance .

All relays shall be rated for control supply voltage as mentioned elsewhere under parameters
and shall be capable of satisfactory continuous operation between 80-120% of the rated
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voltege. Making, camrying and breaking current ratings of their contacts shall be adeguate
for the circuits in which they are usad. Contacts for breaker close and trip commands shall be
50 rated as to be used directly used in the closing and tripping circuits of breaker without the
need of any interposing / master trip relays. Threshold voliage for binary inputs shell be
suitably selected to ensure avoidance of mal operation due to stray voltages and typically
shall be more than 70% of the rated control supply voltage.

One minute power fraquency withetand test voltage for all numerical relays shall at least be
2kV ().

Failure of a contrd supply and de-energization of a relay shall not initiate any circuit breaker
operation.

Disturbance Record waveforms, event records & alarms shall be stored in Non-volatie
memory and failure of control supply shall not result in deletion of any of these data.

All IEDs ghall have freely programmable optically isolated binary inputs (Bl) and potentiel
free binary output (BO) contacts, the quantity of which shall be adequate to realize the
associated intarlocks / feedbacks.

In case the offered IED does not have the required number of 1/Os, the same can be
achieved through extenal 1/O device of same make complying with the requirement stated
elsawhere in this specification.

All the numerical relays shall have communications on fwo ports, local front port for
communication with laptop and one RJ45 port on IEC 61850. All the numerical relays shall
have adequate procsssor memory for implementing the programmable scheme logic
requirad for the reallzation of the protection / control schemes, In addition to the bullt In
protection algorithms.

All Numerical relays shall have features for electrical measurements including voltage,
current, power (active & reactive), frequency, power-factor and energy parameters.

Relays shall have event recording feature, recording of abnormalities and operating
parameters with time stamping.

Master trip (86) and non-88 trips shall be software configurable to output contacts and no
separate master trip relay shall be used.

All numerical relays shall have provision of both curent (CT) and voltage (VT) inputs. Relays
ghall be suitable for both residually connected neutral CT input as well as CBCT input.
Relays shall be sultable for CT secondary cumrent of 1A. Motor relays shall have 4 CT Inputs.
Relays for Incomers, Bus-couplers & Ties shall have 4 CT inputs. All relays except incomers,
tles and bus-couplers shall have 3Nos of VT Inputs. Relays used In Incomers, tles and bus
couplers shall have provision of two sets of voltage inputs (3Nos for bus voltage & 1No. for
line voltage) for the purpose of synchronization.

All CT terminals on the relays shall be of fixad type sultable for connectlon of Aing-type lugs
fo avoid any hazard due to loose connection leading to CT open-circuit In no circumstances
Plug-in type connectors shall be used for CT / VT connactions.
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All numericel relay shall have key pad / keys to allow relay settings from relay front. All hend
resst relays shall have reset button on the relay front. Relay to be self or hand reset shall be
software selectable. Manual resetting shall be possible from remote.

Relays shall have self-diagnostic feature with self-check for power failure, programmable
routines, memery and main CPU failures and a separate output contact for indication of any
failure.

Relays shall have at least two sets or groups of two different sets of adaptable settings.
Relays shall have multiple IEC / ANSI programmable characteristics.

Design of the relay must be immune to any kind of electromagnetic interference. Vendor
shall submit all related type test reports for the offered model along with the offer.

All cards / hardware of numerical relays shall be suitable for operation in Harsh
Environmental conditions with respect to high temperature, humidity & dust

Relay shall be immune to capacitance effect due to long length of connected control cables.
Any exemal hardware, if required for avoiding mal operation of the relay dus to cable
capacitance shall be included as a standard feature.

All VOs shall have galvanic isolation. Analog inputs shall be protected against switching
surges, harmonics elc.

Numerical relays shall have two level password protections, one for read only and other for
authorization for modifying the setting etc.

Numerical relays shall have feature for Time synchronization. The resolution of time
synchronization shall be +/- 1.0 millisecond or better throughout the entire system.

Relays shall be suitable to accept both AC & DC supplies with range 110V or 220V with
tolerance of 70 % to 120 % of rated voltage & shall be finalized during detailed engineering.

Other Protections and Control functions In the Relays

Trip circuit supervigion shall be provided for all feeders to monitor the circuit breaker trip
clreult both In pre-trip and post-trip conditions.

Schematics requiring auxliary relays / timers for protection function shall be a part of
numerical relay. The number of awdliary relay and timer function for protection function shall
be as required. Timer functions shall be programmable for on/off delays.

Bus no volt condifion shall be configured to an output contact of the relay of Incomers for
sultably Interfacing with PLC/DCS whersver required.

The numerical relay shall be able to provide supervisory functions such as trip circuit
monitoring, circuit breaker state monitoring, VT and CT supervisions and recording facilities
with post fault analysls.

The numerical processor shall be capable of measuring and storing values of a wide range of
quantities, all events, faulte and disturbance recordings with a time stamping using the
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intemal real time dock. Bettery backup for real time dock in the event of power supply failure
ghall be provided.

At least 200 time tagged events / records shall be stored with time stamping. Details of at
least 5 previous faults including the type of protection operated, operating time, all currents &
voltages and time of fault.

Diagnostics Automatic testing, power on diagnostica with continuous monitoring to ensure
high degree of religbility shall be shall be provided. The results of the self-reset functions
shall be stored in battery back memory. Test features such as examination of input
quantities, status of digital inputs and relay outputs shall be shall be available on the user
interface.

Sequenca of events shall have 1ms resolution at device level.

Measurement accuracy shall be 1 % for RMS Current and voltage.

It shall be possible fo carryout open / dose operation of breakers from a laptop by interfacing
from the relay front port during initial commissioning.

Circuit-breaker status, protection status, etc. required for control logics shall be hardwired to
PLC/DCS. 4-20mA analog output (current signel) for use- in PLC/DCS shall be provided in all
breakers. This may be provided as analog output from the Numerical relay or may be
generated using & suitable CT & Current transducer. In case analog output is not available in
the relay, the same may be achieved using exdernal /O device of same make complying with
the requirement stated elsewhere in this specification. In addiion, any cther requirement of
digital & analog signals for procass controls shall be taken care of.

TRAINING
Tralning workshop at site for Switchgear

Workshop Training at site shall aim for familiarization of Site Engineers for commissioning
and day to day O & M of LT Switchgears.

The scope shall indude one number of LT Switchgear workshop and Training for a batch of
20 Engineers and a separate batch of 20 supervisorsitechnicians for two (2) days at Project
gite. One day shall be for class-room training & One day shall be for hands-on training on LT
Switchgears. The workshop shall be organized before the commissioning of First LT
Switchboard. Employer shall provide the required Infrastructure such as Training Conference
room, Projection systems etc.

Tralning workshop at site for Numerical Relay

Workshop Training at site shall aim for familiarization of Site Engineers for commissioning
and day to day O & M of Numerical Relays and trouble shooting. The scope shall Include one
number of Numerical Relay workshops and Training for a batch of 20 Engineers at Project
Site for 2 days at project sita. One day shall be for class-room training & One day shall be for
hands-on fralning on Numerical Relays. The workshop shall be organized before the
commissioning of First LT Switchboard. Employer shall provide the required Infrastructure
such as Training Conference room, Projection systems efc.
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INDICATING INSTRUMENTS

All indicating and integrating meters shall be flush mounted on panel front. The instruments
shall be of at [east 96mm square size with 80 degres linear scale and shall have an accuracy
dass of 1.0 or better. The covers and cases of instruments and meters shall provide a dust
and vermin proof construction.

All instruments shall be compensated for temperature errors and factory calibrated to direcly
read the primary quantiies. Means shell be provided for zero adjustment without removing or
dismantling the ingtruments.

All instruments shall have white dials with black numerals & lettering. Black knife edge
pointer shall be provided for meters.

Ammeters provided for motor feeders (for motors of rating 2 30kW & < 100kW) shall have a
compressed scale et the upper current region to cover the starting curment up to 8.0 times the
CT primary current.

All motor feeders of rating = 30 kW and < 110 kW shall be provided with Multifunction Digital
Energy Meter with communication facility to display the current, voltage, power factor, power
energy relatad data locally as well as communicate these for remote metering/audit/analysis
purposes. These meters shall The technical specification for Digital indicating energy meter
shall be as folowa:

a) Input Voltage:110VAC / 240VDC

b) Input Current:1A

©) Size:96X96 SQ.MM

d) Power & Energy Accuracy: 1.0

:)) Mounting: Flush mounting

f) Type: True RMS 3-PHASE V,|, kW PF & KWH indication
0) 4 Digit, seven segment LED display/LCD display, with floating decimal
h) Communicetion: In built RS 485 bus port

i) Operating Frequency: 45 H2-85HZ

D Dlelectric Test: 2KV RMS for 1 minute

k) Over Current: 10 times for 3 sec.

)} Aux supply: 90V-300V AC/DC

m) Compliance: EMC/EMI

n) Field programmable CT ratio

o) Analog Current Output (4-20 mA)

PUSH BUTTONS

Push-buttons shall be of spring return, push-to-actuate type. Thelr contacts shall be rated to
make, confinuously carry and break 10 A at 110 V AC and 1 A (inductive) at 240 V DC.
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All pueh buttons shall have two (2) nommally open and two (2) normally closed contact,
unless spacified otherwise. The contact faces shall be of silver alloy.

All push-buttons shall be provided with integral escutcheon plates marked with its function.
The colour of the button shall as follows :

Green for motor START, breaker CLOSE , valve/ damper OPEN commands.

Red for motor trip, breaker open, valve / damper closa commands.

Black for all annunciation funcfions, overlcad reset and miscellaneous commands
Including reversa for clinker grinder etc.

All push buttons on panels shall be located in such a way that Red push button shall always
be to the left of Green push button. In case of dinker grinder etc. the push buttons would be
black - red-green from lift to right

All emergency push buttons shall have mushroom knobs.
Indicating Lamps

Indicating lamps ehall be of CLUSTER LED type. The lamps shall have escutcheon plates
marked with its function, wherever necessary.

Lamps shall have translucent lamp-covers of the following colours, as warranted by the
application :

Red for motor ON, vaive / damper OPEN, breaker CLOSE.

Green for motor OFF , valve / damper CLOSE, breaker OPEN.

Whita for motor AUTO TRIP.

Blue for all healthy conditions (e.g. control supply, and also for SPRING
CHARGED").

Amber for all Alarm Condifions (e.g. cverload). Also for "SERVICE™ and "TEST"
poslition Indications.

Bulbs and lamp covers shall be easily replaceable from the front of the cubide. The method
of mounting indicating lamp fittings on panels shall prevent their rotation under the action of
lamp removal or replacements, rellance upon the tightness of ring nut for the purpose Is not
sufficient.

Indicating lamps should be located just above the associated push-button / control switches.
Red |amps shall Invarlably be located to the right of green lamps. In case a white lamp Is also
provided, it ehall be placed between the red and green lamps along the centre line of control
switch / push bufton pair. Blue and Amber should normally be located above the Red and
Green lampsa.

When associated with push-buttons, red lamps shall be directly above the green push-button
and green lamp shall be directly above the red push button.
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All indicating lamps shall be suitable for continuous operation at 80% to 110% of their rated
voltage.

Space Heater

Space heaters shall be provided in the switchboards wherever the manufacturer considers
them necessary and recommends their provision for preventing harmful moisture
condensation.

The space heaters shall be suitable for continuous operation on 240 V AC, 50 Hz, single
phase supply, and shall be automatically controlled by thermostats. Necessary switches and
fuses shall be provided.

The circuit for each panel and motor space heater should have an ieolating switch, HRC fuse
and isoleting link. In aeddition, the space heater circuit of each panel shall also have a
thermostat of suitable rating.

INTERNAL WIRING

All switchboards shall be supplied completely wired intemally upto the terminals, ready to
receive extemnal cables.

All inter-cubicle and inter-panel wiring and connections betwesn panels of same switchboard
including all bus wiring for AC and DC supplies shall be provided by the Contractor.

All awdliary wiring shall be carried out with 850V grade, single core stranded Copper
conductor, colour coded, PVC insulated wires. Conductor size shall be 1.5 mm? (min.) for
control circuit wiring and 2.5 mm2 (min) for CT and space heater circuits.

Exira flexible wires shall be used for wiring to devices mounted on moving parts such as
hinged doors. The wire bunches from the panel inside to the doors shall be properly sleeved

or taped.

All wiring shall be properly supported, neatly arranged, readily accessible and securely
connected to equipment terminals and terminal blocks.

All Internal wiring terminations shall bé made with solderless crimping type tinned Copper
lugs which shall firmly grip the conductor or an equally secure method. Similar lugs shall also
be provided at both ends of component to component wiring. Insulating sleeves shall be
provided over the exposed parts of lugs to the extent possible. Screw-ess (spring loaded) /
cage clamp type terminal shall also be provided with lugs.

Printed single tube ferrules marked to correspond with panel wiring diagram shall be fitted &t
both ends of each wire. The wire identification marking shall be in accordance with IS: 375.
Red Ferrules should be provided on trip circuit wiring.

Wiring for equipment, which are to be supplied by the Conitractor and for which the
Contractor has to provide mounting arrangement in his panels, shall also be provided by the
Contractor, up to the terminal blocks.

All connections from vertical busbars for individual modules above 100 A shall be by Copper
/ Aluminium links only. The cable connections for modules less than 100 A shall be selected
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in such a way that there will not be any melting / shorting in case of a short circuit inside the
module and the cable shall have cument rating to camy the let through energy of the
comresponding fuses in case of a fault. The insulation of the cable and its cross section shall
be decided considering the high ambient temperature within the module. For all modules
where use of cable is envisaged by the Contractor specific approval from the Employer
regarding cable details are to be taken. For power wiring colour coded wire insulation / tapes
shall be provided.

Wiring Duct shall be Halogen Free complying o 1) VDE 0472/815 or equivalent standard 2)
UL84 flammability rating of V-0 for continuous use upto 95 degree Celsius and 3)RoHS (lead
Free) Compllant.

CONTROL TERMINAL BLOCKS

Terminal blocks shall be 850V grade, 10Amps rated, made up of unbreakable polyamide 6.8
grade. The terminals shall be either screw type or screw-less (spring loaded) / cage clamp
fype with lugs. Marking on terminal strips shall commeapond to the terminal numbering In
wiring diagrams. Al metal parts shall be of nonferrous material. In case of screw type
terminals the screw shall be captive, preferably with screw locking design.

Terminal blocks for CT and VT secondary leads shall be of stud type, made up of
unbreakable polyamide 8.8 grade. They shall be provided with links to facllitate testing,
Isolatlon star / delta formation and earthing. Terminal blocks for CT secondary shall have the
short circuiting facility. The terminals for remote ammeter connection etc. shall also be
disconnecting type only. All metal parts shall be of non-ferrous material. Screws shall be
captive.

In all circuit breaker panels MCC modules at least 10% spare terminals for external
connections shall be provided and these spare terminals shall be uniformly distributed on all
terminal blocks.

All terminal blocks shall be suitable for terminating on each side two (2) nos. stranded
Copper conductors of size up to 2.5 sq. mm each, or alternatively, the terminal blocks shall
have the possibility of double shorting space to facilitate looping. However for DDCMIS
terminals shall be suitable for 1.5 mm? cable.

All terminals shall be numbered for identification and grouped according to the function.
Engraved white-in-black labels shall be provided on the terminal blocks.

Whersver duplication of a terminal block is necessary it shall be achisved by solid bonding
links.

Terminal blocks shall be arranged with at least 100mm clearance between two sets of
terminal blocks. The minimum clearance between the first row of terminal blocks and the
associgted cable gland plate shall be 250 mm.

DIN Rail shall conform to DIN EN 60715/ Equivalent Standard, with base metal of cold rolled
low carbon steel according to DIN EN 10130/Equivalent Standard, surface coating Arivalent
chromate passivation in accordance with EN 12329/ Equivalent Standerd. Salt Spray Test
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withstand minimum 130hrs (while rust) and 300hrs (red rust). The DIN Rail shall be RoHS
compliant.

Power Cable Termination

Cable termination compartment and arrangement for power cables shall be suitable for
heavy duty, 1.1 kV grade, stranded Aluminium conductor, PVC/ XLPE insuleted, armored /
unarmored and PVC sheathed cables. The size and type of cable for individual modules
shall, preferably, be as indicated in the 'Module Selection Tebles’. All necessary cable
terminating accessories such as supporting clamps and brackets, hardware etc. for cables
shall be provided by the contractor to suit the final cable sizes.

All power cable termingls shall be of stud type and the power cable lugs shall be of tinned
Copper solderless crimping ring type conforming to IS: 8309. All lugs shall be insulated/
slesved.

LOCAL PUSH BUTTON STATIONS

The enclosure shall be provided with a hinged guard at the front, covering full length, to avoid
inadvertent operation of push buttons Support structure for mounting the LPBS shall also be
supplied by Contractor. The local push button stafions shall be dust and vermin proof and
shall have a degree of protection of IP -55 as per ISEC 80947. The DOP shall be IP-65 in
cass the same are located in dusty areas.

The local push button stations shall be meatal anclosed, suitable for outdoor / indoor mounting
on wall or steel structures. The enclosure shall be die-cast Aluminium or cold-rolled sheet
steel of at least 1.6 mm thickness. LPBS shall be painted to shade no. RAL: 89002.

Local push button stations enclosure made of FRP (Fiberglass Reinforcad Polymer) may
also be offered. The FRP enclosure shall be of SMC Hot press Moulded, Halogen free and
flame retardant as per UL94, V-0. The thickness of the FRP enclosure shall be at least 4mm.
The colour of the FRP type LPBS shall be of RAL 7035 and the hinges, nuts & bolts shall be
of Polyamide / Stainless Steel material.

The push button stations shall be suitable for bottom cable entry and shall be provided with
removable undrllled gland plates or knockouts to fadlitate termination of two numbers of
control cables. Adequate space shall be availsble inside the push button station endosure
for tarminating external cables direcfly on pushbutton terminals. Overall size of push button
etations shall be subject to Employer's approval.

The push buiton station shall comprise of a latched type EMERGENCY STOP push button
with two (2) NO and two (2) NC contacts.

Support structure for mounting In local push button stations shall be supplled by the
Contractor.

LOCAL MOTOR STARTERS

Local motor startere shall be suitable for manual switching of 415 V, 3-phase, squimel cage
motors rated up to 5.5 kW. They shall have constructional featuras simllar to thoae specified
for local push button stations.
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Each starter shall comprise of :

A 3pole contactor, mechanically letched type.

Start push button, coloured green.

Stop push button, coloured red.

Eoll A L b

Ambient tempsrature compensated, thermal over load relay with single
phasing protection. The continuously variable relay setting range shall be
suitable for the motor rating which shall be advised to the Contractor in due

course. The relay shall trip the contactor.

The start push button, when pressed, shall preferably remain in depressed position and shall
be released along with the contactor when the stop push button is pressed or when thermal
overload relay operates.

Loca starters shall be suitable for loop-in and loop-out of incoming cable and for one
outgoing cable to motor. Support structure for mounting in local motor starters shall be
supplied by the Contractor.

Name Plates and Labels

All Switchgears, MCCs, Distribution Boards, Fuse boards, all feeders, local push-button
stations and local motor starters shall be provided with prominent, engraved identification
plates. The module identification plate shall clearly give the fesder number and feeder
designation. For single front switchboards, similar panel and board identification labels shall
be provided at the rear switchgear also.

All namae plates shall be of non-rusting metal or 3-ply Lamicoid, with white angraved lettering
on black background. Letter size shall be of at least 10mm height.

Suitable stenciled paint mark shal be provided inside the panel/module for identification of ell
equipment in addition to the plasfic sficker labels, if provided. Thess labels shall be
positioned so as to be clearly visible and shall have the device number, a8 mentioned in the
module wiring drawings.

Caution name plate "Caution Live Terminals® shall be provided at all points where the
terminals are likely to remain live and isolation is possible only at remote end.

METAL ENCLOSED NON SEGREGATED PHASE BUSDUCT(AIR INSULATED)

Three phase and neutral metal enclosed non segregated phase busduct assemblies shall be
supplied for incoming connections from the transformers to the switch boards and inter
connecting sections between switch boards, wherever applicable. The rating of the incoming
and interconnecting busducts shall be same as the rating of the switchboard.

The enclosure shall be made of minimum 3 mm thick Aluminium alloy. The section of the
busduct shall be rectangular. The design of the busduct enclosures shall be of sturdy
construction such that it will withstand the intemal or external forces resulting from the
various operating conditions.
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The entire busduct shall be designed for dust, vermin and weather proof construction. A
suitable Aluminium sheet flange-protaction hood shall be provided to cover all outdoor
busduct enclosure joints to facilitate additional protection against rain water ingress. All
horizontal runs of bueducts shall have a suitable sloped enclosure top to prevent retention of
water for both indoor and outdoor portion of busducts. Busduct endosure shall have a
degree of protection of IP-55.

The inside of the bus enclosure may be treated with black paint to enable efficient heat
dsslpation. The matt paint used shall be sultable for temperature experlenced during
continuous loading of the bus conductor. The busduct exerior paint shade shall be RAL
5012.

Flexible expansion Joints for the enclosure shall be provided wherever deemad necessary by
the Contractor. Necessary bonding shall be provided at the expansion joints if made of
Insulating materials.

Enclosuras shall be provided with flanged ends with drllling dmensions to sult the flanges at
the switchgear and transformer terminals. Any adapter boxes required for this purpose are in
the Contractor's scope of supply. The flanges shall be provided with gaskets, nuts, bolts,
etc. Details of the flanges provided on transformer ends wil be fumished to the successful
Contractor.

Sultable Inspection covers shall be provided for perlodic Inspection of Insulators. Handle
shall be provided on each inspection cover to facilitate easy lifting.

The Steel Reinforced EPDM /PU Foam gaskets shall be provided so as to sstisfy the
operating condiions imposed by temperature, weathering, durability etc. Flange gaskets
shall be provided at the equipment terminal connections.

Necassary earthing arrangement as applicable shall be provided with clamps to recelve
gtation earthing bus. All accessories and hardware required for the earthing amrangement
shall be provided by the Contractor. This shall be a Gl strip of adequate size, continuously
running along the busduct and shall be earthed at both ends. Busduct enclosures shall be
bolted type.

The materia of the conductor shall be Aluminium. The minimum clearance in air between
phase to phase, phase to neutral and phase to earth for the entire run of busduct shall be 25
mm The bus bars shell be rated in eccordance with the service conditions and the rated
continuous and short time current ratings calculated for specific application / specified
elsawhere.

All steel structures required for busduct support shall be hot dip galvanized.

Space heaters shall be provided in the busduct wherever the manufacturer considers them
necessary and recommends their provision for preventing hanmful moisture condensation.

The space heaters shall be suitable for continuous operation on 240 V AC, 50 Hz single
phase supply and shall be automatically controlled by thermostats. Necessary wiring upto
junction boxes mounted on busduct and from junction boxes to switch boards shall be
provided by the Contractor.
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LIGHTING / WELDING TRANSFORMERS

Each AC Lighting Distribution Board (LDB) shall be fed from 415V / 415V, S0kVA(minimum)
isolating transformer & Each Welding Dietribution Board (LDB) shall be fed from 415V /
415V, 100kVA isolating transformer. The lighting / welding transformer may, preferably, be
located inside the LDB / Welding DB panel itself. Otherwise, the same shall be loceted by the
side of respective LDB / Welding DB. Lighting / Welding transformers shall be dry type,
natural air cooled with class B insulation or better. Impedance of lighting / Welding
transformer shall be so selected that the fault level of lighting MWelding system shall be
reduced to 3 to 5 KA. Lighting / Welding transformers ehall be tested as per IS: 2028. Off-
clreult tap changer with + 2.5% and + 5% tapping shall be provided. In case the transfomers
are not mounted inside the LDB panels, the same shall be housed in a separate 2 mm thick
CR sheet ateel enclosure with IP-42 dagree of protection as per IS/IEC 60947. However, the
transformer terminal box shall have IP-52 degree of protection.

PAINTING

Al sheet steel work shall be pre-treated, in tanks, in accordance with IS: 6005. Degreasing
shall be done by alkaline deaning. Rust and scales shall be removed by pickling with acid.
After pliciding, the parts shall be washed In running water. Then these shall bae rinsed In
slightly alkaline hot water and dried. The phosphate coating shall be "Class-C" as specified in
IS: 6005. The phosphated surfaces shall be rinsed and passivated. After passivation,
Electrostatic Powder Coating shall be used. Powder should meet requirements of IS 13871
(Powder costing specification). Finishing paint shade for complete panels excluding end
covers shall be RAL9002 & RALS5012 for axtreme end covers of all boards, unless required
otherwisa by the Employer. The palnt thickness shall not be lass than 50 microns. Finlshed
parts shall be suitably packed and wrapped with protective covering to protect the finished
surfaces from scretches, grease, dirt and oil spots during testing, transportation, handling
and erection.

GASKETS

The gaskets, wherever specified, shall be of good quality Steel Reinforced EPDM /PU Foam
with good ageing, compression and oil resistance characterigtics suitable for panel
applications.

TEMPERATURE —RISE

The temperature rise of the horizontal and vertical busbars and main bus links including all
power draw-out contacts when carrying 90% of the rated cument along the full run shall in no
case exceed 55° C with silver plated joints and 40°C with all other types of joints over an
outside ambient temperature of 50°C. The temperature rise of the accessible parts/external
enclosures expected fo be touched in nommal operation shall not exceed 20°C. The
temperature rigse of manual operating means shall not exceed 10°C for metalic & 15°C for
ineulating material. Temperature rise for the busbars shall be carried out at 80% of the rated
current. The above temperature rise limits are applicable for busducts also without any
current derating.

DERATING OF EQUIPMENTS

The Contractor shall ensure that the equipment offered will carry the required load current at
site ambient conditions specified and perform the operating duties without exceeding the
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permissible temperature as per Indian Standards / Specification. Continuous current rating at
50°C ambient in no case shall be less than 90% of the normal rating specified.

The Contractor shall Indicate clearly the derating factors If any employed for each component
and fumish the besis for amriving at these derating factors duly considering the specified
current ratings and ambient temperature of 50°C.

PROTECTION CO-ORDINATION

It shall be the responsibility of the Contractor to fully coordinate the overload and short circuit
tripping of the dircuit breakers with the upstrearn and downstream circuit breakers / fuses /
motor starters, to provide satisfactory discrimination. Further the various equipment supplied
shall meet the requirements of Type 2 class of Co-ordination as per IS: 8544.

TESTS AND TEST REPORTS
GENERAL

(a.) Al equipment to be supplied shall be of type tested design. The Contractor shall
submit for Employer's approval the reports of all the type tests as listed in this
specification and carried out not earlier than ten years prior to the date of bid
opening. These reports should be for the tests conducted on the equipment similar to
thosa proposed to be supplied under this contract and the test(s) should have besn
either conducted at an independent laboratory or should have been witnessed by a
client.

(b.) In case the Contractor is not able to submit report of the type test(s) conducted not
earlier than ten years prior to the date of bid opening, or in case the type test
report(e) are not found to be meeting the specification requirements, the Contractor
shall conduct all such tests under this contract at no additional cost elther at third
party lab or In prasence of dient/Employer's representative and submit the reporis
for approval.

(c.) All routine tests as per the specification and relevant standards shall be canied out.
The following type test certificates of LT Switchgear and MCC panels shall be submitted.

1) Circuit braaker of each rating

a) Test sequence 1

b) Combined test sequence (With Circuit breakers mounted inside the

Switchgear panel)
2) Complete design verification of Switchgear/MCC Panels as per IEC 61439
Parit-1, Annexure-D
3) Internal arc test for Personnel and Assembly Protection as per IEC/TR
61641
4) MCC modules of any three ratings, as selected by the Employer, for class - Il

protection Co-ordnation.
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5) Test for single phasing protection feature on 3 nos. bimetallic thermal overload
relay selected by Employer. The relay shall be tested for compliance with
manufacturer's printed / dedared characteristic curve.

For the following equipment the contractor shall submit the reports of all the type tests as per
applicable standards and carmrled out not earller than ten years prior to the date of bid
opening. These reports should be for the tests conducted on the equipment similar to those
proposed to be supplied under this contract and the test(s) should have been either
conducted at an independent laboratory or should have been witnessed by a client. In case
the Contractor is not able to submit report of the type test(s) conducted within last ten years
from the date of bid opening, or in case the type test report(s) are not found to be meeting
the specification requirements, the Contractor shall conduct all such tests under this contract
at no additional cost to the Employer either at third party lab or in presence of
dient/Employer's representative and submit the reports for approval.

(a.) NUMERICAL RELAYS

(b.) LOCAL PUSH BUTTON STATION
(c.) LOCAL MOTOR STARTER

(d) MCCB

Type test reports for the following tests on the model of the Numerical relays shall be
submitted for Employer’s review.

S. TESTITEMS Standard
No.
1 Dimenslons of afructure and visual Inspection IEC 60297-3-101
2 Functional requirements: Realevant
— Steady-state simulation IEC 60255-100
— Dynamic simulation series
3 Product safety requirements IEC 60255-27
(induding the dielectric tests and thermal short time
rating)
4 EMC requirements:
— Emission IEC 60255-26
— Immunity
5 Energizing quantities:
— Burden N/A
— Change of awdllary energlzing quantity IEC 60255-11
6 Contact performance N/A
7 Communication requirements Relevant IEC
protocol standards
8 Climatic environmental reguirements: IEC 60068-2-14,
—Cold IEC 60068-2-1,
— Dry heat IEC 60068-2-2,
- Change of temperature IEC 60068—2-78,
— Damp heat IEC 60068-2-30,
IEC 60255-27
9 Mechanical requirements: — Shock IEC 60255-21-1,
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= Vibration IEC 60255-21-2,
—Bump IEC 60255-21-3
— Seismic
10 Enclosure protaction IEC 80529,
IEC 80255-27

The type test reports once approved for any projects shall be treated as reference. For
subsequent projects of NTPC, an endorsement sheet will be fumished by the manufacturer
confirming similarity and “No design Change”. Minor changes if any shall be highlighted on
the endorsement sheet.

All routine tests as per the specification and relevant standard IS 8823 shall be carried out.

An Indicative lists of tests / checks Is mentioned as QA chapter. However, the manufacturer
ia to fumnish a detailed Quality Plan indicating the practice and procedure along with relevant
supporting documents.

All procedures for type tests shall be approved by Employer before commencement of type
tests. However, the following points may be specifically noted.

1) For temperature rise tests, the connection arangement between the source
and the test equipment shall be such that the temperature gradient In the
connection piece of cable at a distance of one meter away from the test
equipment shall be restricted to 5°C.

2) MiIll-Volt drop tesat shall be done on switching davices before and after the
iype tests.
3) Bolt tightness of busbar joints shall be checked with torque wrench before

and after short fime rating tests on the circuit breaker and MCC panels.

Routine checking to observe compliance to degree of protection, first numeral, on
switchboard enclosures and busbar chambers shall be as under :

1) IP4X It shall not be possible to Insert a one mm dla Stesl wire Into the
enclosure from any direction, without using force.

2) IP-8X It shall not be possible to insert a thin eheet of paper under gaskets
and through enclosure joints.

ERECTION / INSTALLATION OF SWITCHBOARDS AND OTHER EQUIPMENTS

Each equipment shall be installed in a neat, workman-like manner so that it is levelled,
plumbed, squared and properly aligned and oriented. Tolerances shall be as established in
Contractor's drawings or as stipulated by Employer. No equipment shall be permanently fixed
down to foundations until the alignment has been checked and found acceptable by the

Employer.
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Contractor shall fumish all supervision, labour, tools, equipment, rigging meterials, bolts,
wadges, anchors, ete.., in proper time, required to completely install, test and commission
the equipment.

Manufacturer's and Employer’s instructions and recommendations shall be correctly followed
in handling, sefting, testing and commissioning of all equipment.

Contractor shall move all equipment into the respective reoms through the regular door or
openings specifically provided for this purpose. No part of the structure shall be utilised to lift
or erect any equipment without prior permission of Engineer.

All switchboards shall be installed in accordance with Indian Standard, IS: 3072, and
Employer's instructions.

Switchboard panels shall be installed on concrete floor or supported on steel channel / edge
angle in concrete trenches. The Contractor shall provide steel insert plates in the concrete
floor and / or steel channels / edge angle on the trenches as applicable. The base frame of
switchboards shall be welded to the insert plates by the Contractor. The Contractor shall be
required to install and align the panels using suitable metallic shims before welding the base
frame. In joining shipping sections of switchboards together, adjacent housing of panel
sactions or flanged throat sections shall be bolted together after algnment has been
completed.

Contractor shall take utmost care in handling instruments, relays and other delicate
mechanisms. Wherever the instruments and relays are supplied separately they shall be
mounted only after the associated panels have been erected and aligned. the blocking
materials employed for sefe transit of instruments and relays shall be removed after
ensuring that panels have been completely installed and no further movement of the same
would be necessary. Any damage shall be immediately reported to Engineer.

Equipment furnished with finished coats of paint shall be touched up by Contractor if their
surface is spoiled or marred during erection / commissioning.

The room and floor finishing work would be done after erectlon of the panels and the
Contractor shall suitably cover up the panels to protect them from injury and maming of finish.

COMMISSIONING CHECKS / TESTS

After installation of panels, power and control wiring and connections, Contractor shal
perform operational tests on al switchboards, to verify proper operation of switchboards /
panels and correctness of all equipment in each and every respect.

The Coniractor shal camy out the following commisgioning checks, in addition to other
checks and tests recommended by the manufacturers.

GENERAL

(a.) Check name plate detasils according to the approved drawings.
(b.) Check for physical damage.

(¢.) Check tightness of all bolted connections, by torque wrench.




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

39.04.00

39.05.00

39.06.00

39.07.00

(d)
(e)
(f.)

Check earth connections.
Check cleanliness.

Check all moving parts for proper lubrication.

Circuit Breakers

(a)
(b.)
(c)
d)
(e)
(.)

(g.)
(h.)
(i)

G-)
(k)

Check alignment of breaker truck for free movement.

Check correct operation of shutters.

Check control wiring for comectness of connections, continuity And IR values.
Manual operation of breakers completely assembled.

Closing /opening operation, manually and electrically.

Trip free and anti-pumping operation.

I.R. values of contacts.

Contact resistance.

Check on spring charging motor, comest operation of limit switches and time or
charging.

All functional checks

Breaker closing and tripping time, if required.

Current Transformers

(a)
(b.)
(c)
(d)
(e.)
(f.)

Visual ingpection.

IR Value

Ratlo chack

Magnetising current.

Wiring connection.

Spare CT cores, if any, to be shorted and earthed

Voltage Transformers

(a)
(b.)
(c)
d)
(e)

Visual inspection.
IR Value

Ratlo check
Magnetising current

Line connection es per connection diagram

Cubicle Wiring
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(a)
(b.)

(c)
(d)

Check all switch developments

Each wire shall be traced by continuity tests and it shall be ensured that the wiring is
as per relevant drawing. All inter-connections betwesen panels / equipment shall be
similarly checked.

IR Value of all the wires shall be checked to earth.

Functional checking of al control circuit e.g., closing, tripping, control, interlock,
supervision and alarm circuit.

Relays

1.
2.

N D ¢ A W

Check connections and wiring.

IR Value to be checked for

a) all terminals fo body.

b) AC to DC tarminals.

Check opergting characteristics by secondary injection.

Check minimum pick up voltage of DC coils.

Check operation of electrical / mechanical targets.

Relay ssttings.

Check CT and VT connections with particular reference to their polarities.

Meters

(a)
(b.)
(c)

(d)

Visual inspection.
Check IR Value of al insulated partitions.

Check CT and VT connections with particular reference to their polarities for power
type meters.

Calibration.

AC MODULES DESCRIPTION

Module type DAE (Circult Breaker Module)

(a)

(b.)
(c)
(@)
(e.)

One (1) Triple-pole circuit breaker, complete with all accessories and power operated
mechanism, as specified.

Three (3) Current transformers for Protection and metering.
One (1) DC isolating Switch

Six (8) HRC Control fuses.

Numerical relay for the following:
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o Short Circuit Protection
a Earth Fault Protection
. Over Load protection

. Energy Metering

. Current and Voltage metering
- Trip Circuit Supervision
o CB Monitoring

o Synchronizing Check feature

40.02.00 Module Type DAET (Circult Breaker Incomer From Transformer)

Similar to module type DAE; but with additional PS Class Current transformers for
Restricted Earth Fault Protection. The Numerical relay shall have provision for REF
protection in addition to the features listed against module type DAE.

40.03.00 Module Type CC (Contactor Changeover Between Two In Coming Supplies)

(Nota: Main and Reserve incomers shall be housed in separate draw-out modules, located
in different panels.)

The draw-out modules shall be provided with service position limit switch having 2 NO+2NC
contacts.

Maln Incomer

One (1) Triple pole load break isolating switch .

One (1) Triple pole contactor with coil suitable for 415V AC.

Two (2) Auxliary contactors with coil suitable for 415 V AC.

One (1) Indicating lamp with resistor and coloured lens suitable for 415 V AC.
Three (3) HRC control fuses.

Reserve Incomer

One (1) Triple pole load break isolating switch

One (1) Triple pole contactor with coil suitable for 415V AC.

One (1) Indicating lamp with resistor and coloured lens suitable for 415 V AC.
Two (2) HRC control fuses.

40.04.00 Module Type C8 (AC Control Supply Module)

(Note: Module type CS will be of non-draw-out type)
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40.05.00

40.08.00

40.07.00

40.08.00
(a)

Two (2) 415/110 V control transformers.
Four (4) 110V auxiliary relays.

Two (2) Earth links.

Eight (8) HRC Control fuses.

Two (2) Selector switches

Module Type DG (Clrcult Breaker Incomer From DG Set)

(a) One(1) Triple-pole circuit breaker, complete with all accessories and power
operated mechanism, as specified.

(b.) Three (3) Current transformers for protection & metering.

(c) One(1) DC isolating Switch

(d.) Six(6) HRC control fuses

(e.) Numerical relay for the following:

. Differential protection
. Over Load protsction
. Reversa Power Protection
. DG Neutral displacement

a Energy Metering
o Current and Voltage metering
. DG Monltoring
Module Type E/E1/E2 (Switch Fuse Module/MCCB)

(a) One (1) Triple pole switch-fuse unit with three pole isolating switch and three
/ one / two HRC fuses for E/E1/E2 modules, respectively.
(b) One (1) Neutral link.

(c) One (1) 3 pole MCCB (for rating 100A and above)
Module Type G1 (VT Module with Under Voltage / No Volt Relay)

(a) Three (3) 41543 / 1103 V single phase voltage transformers, mounted on a
common draw-out chassis

(b.) Thraee (3) HRC fuses for VT primary.

(c.) Three (3) HRC control fusas.

Module Type H (Isolating Switch Module)

One (1) Triple pole load break isolating switch
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(b)
40.09.00

40.10.00

40.11.00

One (1) Neutral link
Module type K1 (Non Reversible Motor Rated Below 30 kW Controlled from MCC)

(a) One (1) Triple pole fuse switch unit with three pole load break isolating

switch and three HRC fuses.

(b) One (1) Triple pole contactor.

(¢ One(1) Blmetalllc thermal overload relay with single phasing preventer. For
motor with high starting time, heavy duty overload relay shall be
provided.

(d Two (2 Push buttons.

(e  Three (3) Indicating lamps with resistors and coloured lenses.

0} One (1) HRC control fuse.

(@  One(1) Control link.

Module Type K11 (Non reversible Motor Rated 30kW to 200kW Controlled from MCC)
Similar to module type K1 but with the following additions:
One (1) Current transformer for meatering.
One (1) Ammeter
One (1) Single-pole switch and fuse for motor spacs heater.
Module type DK2 (Non Reversible Motor rated below 30kW Controlled from DDCMIS)
(a) One (1) Triple pole switch fuse unit with three pole load break
Isolating switch and three HRC fuses.
(b) One (1) Triple pole contactor.

(¢ One(1) Bimetallic thermal overload relay with single phasing preventor.
Modules marked with * (DK2* / PK2*) shall not have this relay. For
motor with high starting time, heavy duty overload relay shall be

provided.
(d) Three (3) Indicating lamps with resistors and coloured lenses.
(e) One (1) HRC control fuse.
® One (1) Control link
@ One (1) Auxiliary contactor
(h) Two (2) Coupling relays suitable for 24V DC.

@) One (1) digital energy meter with analog output of current (4-20 mA) for CHP dust
supprassion motors.
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40.12.00 Module Type DK21 (Non Reversible Motor rated 30kW to up to 110KW (* See Remark)

controlled from DDCMIS).
(*) Remark : For CHP Motors —upto 160 KW

(a) Similar to module type DK2 but with the following additions :

(b) Three (3) Current transformers for metering.

(¢ One (1) Ammeter (for motors of rating > 30kW & < 110kW)

(d) One (1) Single-pole switch and fuss for motor space heater.

(e) One (1) Digital Energy Meter with Analog output of Current (4-20 mA) (for motors
of rating 2 30kW & < 110kW)

40.13.00 Module Type DN1 (Reversible Motor Controlled from DDCMIS)

(a) One (1) Triple pole fuse switch unit with three pole load break solating switch and
three HRC fuses.

(b.) Two (2) Triple pole mechanically interlocked, forward / reversa contactors.
(c) One(1) Bimetallic thermal overioad relay with single phasing preventor.
(d.) One(1) Indicating lamp with resistor and coloured lens.

(6.) One (1) HRC control fuse

() One(1) Controllink

(g) One(1) Auxllary contactor

(h.) Two(2) Coupling relays sultable for 24V DC.

40.14.00 Module Type VM (Voltmster Module)

(a) Three (3) HRC fuses.

(b.) One(1) Voltmeter (0-500 V.)

(c.) One (1) Four position voltmeter selector switch

(d.) One(1) 415V auxlliary contactor with 2 NO + 2 NC contacts.

(e.) One (1) Voltage transducer with output of 4-20mA between R & Y phases

40.15.00 Module Type DM (Circult Breaksr (DDC /PLC Controlled) Motor Feeder for motor rated
110 KW & above (except for CHP motors).

(a.) One (1) Triple-pole circuit breaker, complete with all accessories and power operated
mechanism, as specified.

(b.) Three (3) Current transformers for Protection and metering.
(c) One (1) DC isolating Switch
(d) Six(@8) HRC Control fuses.
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(e.) One(1) Single-pole switch and fuse for mator space heater
(f.) Numerical relay for the following:
Short Circuit Protection (50)
Thermal Over Load protection(511)
Earth fault Protection(S0N)
Negative sequence Protection(46)
Restart inhibit protection(49)
Locked Rotor Protection
Energy Metering
Current and Voltage metering
Trip Circuit Supervision
CB Monitoring
DC MODULES DESCRIPTION
Module Type -CH (Incomer )
(a) One (1) Double pole, 250 V DC fuse -switch unit

Module Type - DC

(a) One(1) Double pole 250V DC switch / circuit breaker with 2NO+2NC auxiliary
contacts.

Module Type - HD (DC lsolating Switch / Circuit - Breaker Module)
(a.) One (1) Double pole , 250 V DC switch isolator / circuit breaker
Module Type-S (DC Metering and Protection Module )

(a.) One(1) Voltmeter, 0-300V DC

(b.) One (1) Thres position voltmeter selector switch

(c.) One (1) Instantaneous under voltage relay (27) with a setting of 95% of 240V DC.
The resetting ratio of relay should not be more than 1.05.

(d) One (1) Instantaneous over voltage relay (59) which shall operate at 110% of 240V
DC. The resetting ratlo of relay should not be less than 0.95.

(e.) One (1) Earh leakage relay having adjustable plek up range betwaen 3 to 7mA. The
relay shall be suitable for 240V / 50V DC and 240V AC auxiliary supply.

(f) Two(2) Indicating lamps with resistors & coloured lenses, one each for 'Earth fault'
and 'DC supply fallure ' Indications.
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(9.) Three (3) HRC control fuses.

(h.) One (1) Neutral link

Module Type -X (DC Isolating Switch Fuse Module)

(a) One(1) Double pole, 250 V DC fuse switch unit with two HRC fuses.

SELECTION TABLES

Feeder Module, Other than Motor Selection Table (415 V AC)

sl Feeder lSwitt_:hIMCCB Fuse

No. Rating Rating Rating

(Amp.) (Amp.) (Amp.)

1. 0-16 16 16

2. 17-32 32 32

a 3345 63 63

A, 46-63 63 63

5. 64-89 100 100

6. 100 100A MCCB

4 101-160 160A MCCB

8. 161-250 250A MCCB

9. 251-400 400A MCCB

10. 401-1120 (Breaker)

11. 1121-1680 (Breaker)

Motor Maodule Selection table
sl. Motor Max. Switch Fuse Contactor

No. rating Motor rating rating rating
kW Amp. Amp. Amp. Amp.

1. 1.1-1.5 3.5 16 6/16 16
2. 1.6.3.0 7 32 20 16
3. 3.1-5.5 11 32 32 16
4, 5.6-7.0 14.4 63 50 32
5. 7.1-13.0 27.3 63 83 32
8. 13.1-24.0 45 125 80/100 83
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7. | 24.1-37.0 70 125 125 70
{upto 30kW)
100
(above 30kW)
8. |37.1-85.0 100 250 160 100
{upto 40kW)
160
{upto 55kW)
. 55.1-80.0 180 250 200 200
10. 80.1-100 180 As per Suitable 225
gselected for type-Il
fuse
12. (110.0- CIRCUIT BREAKER
200.0

Switch Fuse Module Selection Table (220 V DC)

For all 220 V DC modules other than for motors, the ratings of switches fuses and cable
termination shall be selected from the following table

8l Feeder Switch Fuse
No. rating rating rating
Amp. Amp. Amp.
1. 0-6 10 6
2. 6-10 18 10
3. 10-14 16 16
4, 14-19 32 32
5. 19-32 32 32
6. 32-53 63 63
7. 53-81 100 100
8. 81-114 125 125
9. 114-125 250 250
10. 215-340 400 400
11. 340-560 600 600
12. 580-1000 Circuit Breaker
13. 1000-1400 Circuit Breaker

COMMISSIONING OF LT SWITCHGEARS
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Commissioning of LT switchgears at site shall only be camied out either by the
switchgear manufacturer himself or under the supervision of the switchgear
manufacturer.

44.00.00 RESPONSIBILITY OF THE ASSOCIATE/COLLABORATOR (APPLICABLE IF LT
SWITHCHGEAR IS SUPPLIED THROUGH PROVENNESS CRITERIA: ROUTE-2):

The Associate/Collaborator (as applicable) for sourcing of LT Air Circuit Breaker shall
be fully responsible and accountable for the item supplied and its compliance to the
specification requirements.

The Associate/Collaborator (with respect to his manufactured and supplied LT Air
Circuit Breaker) shall:

i) Participate in the Inspection of the LT Switchgears at Switchgear Suppliers
Works, if required by Employer.

(i) Participate in Technical Co-ordination Meetings (TCMs) from time to time
during detailed engineering, if required.

(iiy Pariicipate in Site Testing and Commissioning of LT Switchgears, if required.
(iv) Participate/address/resolve the issues raised during Contract Execution Period.
44.00.00 Insulating Mat

Insulating mat supplied for laying in front of LT Switchgears in switchgear rooms
shall be as per 1S:15652.
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1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

1.05.00

1.06.00

1.07.00

2.00.00

MOTORS
GENERAL REQUIREMENTS

For the purpose of design of equipment/sysiems, an ambient temperature of 50
deg. Centigrade and relative humidity of 95% (at 40 deg C) shall be considered.
The equipment shall operate in a highly polluted environment.

All equipment's shall be suitable for rated frequency of §0 Hz with a vanation of
+3% & -5%, and 10% combined variation of voltage and frequency unless
specifically brought out in the specification.

Contactor shall provide fully compatible electrical system, equipment’s,
accessories and services.

All the equipment, material and systems shall, in general, conform to the latest
edition of relevant National and international Codes & Standards, especially the
Indian Statutory Regulations.

Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.

The responsibility of coordination with electrical agencies and obtaining all
necessary clearances for Contactors equipment and systems shall be under the
Contactor scope.

Degree of Protection

Degree of protection for various enclosures as per IEC80034-05 shall be as
follows :-

i) Indoor motors - IP 54

ii) Outdoor motors - IP 55

iii) GCable box-indoor area - IP 54

iv) Cable box-Outdoor area - IP 55

CODES AND STANDARDS

1) Three phase induction motors : IS/IEC:60034

2) Single phase AC motors : 1S/ IEC:60034

3) Crane duty motors : 1S:3177, IS/IEC:60034
4) DC motors/generators : 1S:4722, IS/IEC:60034

5) Energy Efficient motors : IS 12615, IEC:60034-30
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3.00.00
3.01.00

3.02.00
4.00.00

$.00.00

8.00.00
6.01.00

TYPE
AC Motors:
a) Squirrel cage induction motor suitable for direct-ondine starfing.

b) Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-E3, conforming to IS
12615, or IEC:60034-30. HT motors shall have minimum design efficiency of
95 %. However, folerance on this efficiency value shall be applicable as per
IEC 60034

c) Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the
requirement.

d) Molor operating through variable frequency drives shall be suitable for
inverter duty with VPI insulation. Also these motors shall comply the
requirements stipulated in IEC: 60034-18-41 and IEC: 60034-18-42 as
applicable.

e) Molors operating through variable frequency drives shall also meet the
requirements mentioned in subsection for VFD.

DC Motors Shunt wound.
RATING

(a) Continuously rated (S1). However, crane motors shall be rated for S4 duty,
40% cyclic duration factor.

(b) Whenever the basis for motor or driven equipment ratings are not specified
in the corresponding mechanical specification sub-sections, maximum
continuous motor ratings shall be at least 10% above the maximum load

demand of the driven equipment under entire operating range including
voltage and frequency variations.

TEMPERATURE RISE

Alr cooled motors

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation.
Water cooled

80 deg. C over inlet cooling water temperature mentioned elsewhere, by
resistance method for both thermal class 130(B) & 155(F) insulation.

OPERATIONAL REQUIREMENTS

Starting Time
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6.01.01 For motors with starting time upto 20 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit
shall be at least 2.5 secs. more than starting time.

6.01.02 For motors with starting time more than 20 secs. and upto 45 secs. at minimum
permissible voltage during siarting, the locked rotor withstand time under hot
condition at highest voltage limit shall be at least 5 secs. more than starting time.

6.01.03 For motors with starting time more than 45 secs. at minimum permmissible voltage
during starting, the locked rofor withstand time under hot condition at highest
voltage limit shall be more than starting time by at least 10% of the starting time.

6.01.04 Speed switches mounted on the motor shaft shall be provided in cases where
above requirements are not met

6.02.00 Torque Requirementa

6.02.01 Accelerating forque at any speed with the lowest permissible starting voltage shalll
be at least 10% motor rated torque.

6.02.02 Pull out torque at rated voltage shall not be less than 205% of rated torque. It shall
be 275% for crane duty motors.

6.03.00 Starting voltage requirement

(a) Up to 85% of rated voltage for ratings below 110 KW

(b) Up to 80% of rated voltage for ratings from 110 KW to 200 KW
(c) Up to 85% of rated voltage for ratings from 201 KW fo 1000 KW
(d) Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW
(e) Up to 75 % of rated voltage for ratings above 4000KW

7.00.00 DESIGN AND CONSTRUCTIONAL FEATURES

7.01.00 Suitable single phase space heaters shall be provided on motors rated 30KW and
above fo maintain windings in dry condition when motor is standstill. Separate
terminal box for space heaters & RTDs shall be provided. However for flame proof
motors, space heater terminals inside the main terminal box may be acceptable.

7.02.00 All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed
tube ventilated (TETV) or Closed air circuit air cooled (CACA) type. However,
motors rated 3000KW or above can be Closed air circuit water cooled (CACW).
The method of movement of primary and secondary coolant shall be self-
circulated by fan or pump directly mounted on the rotor of the main motor as per
IEC 60034-6. However VFD driven motors can be offered with forced cooling type
with machine mounted fan or pump driven by separate electric motor. Motors and
EPB located in hazardous areas shall have flame proof enclosures conforming o
IS:2148 as detailed below
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(a) Fuel oil area : Group-IIB
(b) Hydrogen generation : Group - IIC or (Group-l, Div-1l as per plant
area NEC) or (Class-1, Group-B, Div-ll as
per NEMA /IEC80034)
7.03.00 Winding and Insulation
(a) Type :  Non-hygroscopic, oil resistant, flame resistant
(b) Starting duty : Two hot starts in succession, with motor

initially at normal running temperature.

(6) 11kV, 86KV & 3.3

kV AC motors Themal class 155 (F) insulation.

The winding insulation process shall be total
Vacuum Pressure Impregnated i.e resin poor
method. The lightning Impulse & intertum
insulation surge withstand level shall be as
per IEC-80034 part-15.

(d) 240VAC, 415V AC : Themmal Class ( B ) or better
& 220V DC motors

7.04.00 Motors rated above 1000KW shall have insulated bearings/housing to prevent
flow of shaft currents.
7.05.00 Motors with heat exchangers shall have dial type therrmometer with adjustable

alarm contacts to indicate inlet and outflet pimary air temperature.

7.06.00 Noise level for all the motors shall be limited to 85 dB(A) except for BFP motor for
which the maximum limit shall be BOdB({A). Vibration shall be limited within the
limits prescribed in 1S:12075 / IEC 60034-14 . Motors shall withstand vibrations
produced by driven equipment. HT motor bearing housings shall have flat
surfaces, in both X and Y directions, suitable for mounting 80mmX80mm vibration

pads.

7.07.00 In HT motors, at least four numbers simplex / two numbers duplex platinum
resistance type temperature detectors shall be provided in each phase stator
winding. Each bearing of HT motor shall be provided with dial type thermometer
and minimum 2 numbers duplex platinum resistance type temperature detectors.

7.08.00 Motor body shall have two earthing points on opposite sides.

7.09.00 11 KV motors shall be offered with Separable Insulated Connector (SIC) as per
IEEE 386. The offered SIC terminations shall be provided with protective cover
and trifurcating sleeves. SIC fermination kit shall be suitable for fault level of 25
KA for 0.17 seconds.

7.10.00 3.3/8.6 KV motors shall be offered with dust tight phase separated double walled
(metallic as well as insulated bamier) Terminal box. Contractor shall provide
termination kit for the offered Terminal box. The offered Terminal Box shall be
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suitable for fault level of 250 MVA for 0.12 sec. Removable gland plates of
thickness 3 mm (hot/cold rolled sheet steel) or 4 mm (non magnetic matenial for
single core cables) shall be provided.

7.11.00 The spacing between gland plate & centre of bottom terminal stud shall be as per
Table-l.
7.12.00 All motors shall be so designed that maximum inrush currents and locked rotor

and pullout torque developed by them at extreme voltage and frequency
variations do not endanger the motor and driven equipment.

7.13.00 The motors shall be suitable for bus transfer schemes provided on the 11kV,
6.6kV, 3.3 kV /415V systems without any injurious effect on ita life.

7.14.00 For motors rated 2000 KW & above, neutral current transformers of PS class shall
be provided on each phase in a separate neutral terminal box.

7.15.00 The size and number of cables (for HT motors) to be intimated to the successful
Contactor during detailed engineering and the Contactor shall provide terminal
box suitable for the same.

8.00.00 The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the
following (without any further tolerance):

(a) From 50KW & upto 110KW 11.0
(b) From 110 KW & upto 200 KW : 9.0
(c) Above 200 KW & upto 1000KW : 100
(d) From 1001KW & upto 4000KW : 9.0

(e) Above 4000KW : 6 to 8.5

10.00.00 TYPE TEST
10.01.00 HT MOTORS

10.01.01 The Contactor shall carry out the type tests as listed in this specification on the
equipment 1o be supplied under this contract. The Contactor shall indicate the
charges for each of these type tests separately in the relevant schedule of Section
- VII- (BPS) and the same shall be considered for the evaluation of the bids. The
type tests charges shall be paid only for the test(s) actually conducted
successfully under this contract and upon certification by the Employer's engineer.

10.01.02 The type tests shall be carried out in presence of the Employer’s representative,
for which minimum 15 days notice shall be given by the Contactor. The Contactor
shall obtain the Employer’s approval for the type test procedure before conducting
the type fest. The type test procedure shall clearly specify the test set—up,
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instruments to be used, procedure, acceptance norms, recording of different
parameters, interval of recording, precautions to be iaken etc. for the type tesi(s)
o be carried out.

10.01.03 In case the Contactor has conducted such specified type test(s) within last ten
years as on the date of bid opening, he may submit during detailed engineering
the type test reports io the Employer for waival of conductance of such test(s).
These reports should be for the tests conducted on the equipment similar to those
proposed o be supplied under this contract and test(s) should have been either
conducted at an independent laboratory or shoukd have been witnessed by a
client. The Employer reserves the right to waive conducting of any or all the
specified type tesi(s) under this contract. In case type tests are waived, the type
test charges shall not be payable to the Contactor.

10.01.04 Further the Contactor shall only submit the reports of the type tests as listed in
"LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED" and
carried out within last ten years from the date of bid opening. These reports
should be for the test conducted on the equipment similar to those proposed to be
supplied under this contract and the test(s) should have been either conducted at
an independent laboratory or should have been witneased by a client. However if
the Contactor is not able to submit report of the type test(s) conducted within last
ten years from the date of bid opening, or in the case of type test report(s) are not
found to be mesting the specification requirements, the Contactor shall conduct all
such tests under this contract at no additional cost to the Employer either at third
party lab or in presence of client/Employers representative and submit the reports
for approval.

10.01.05 LIST OF TYPE TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT
motor

(a) No load saturation and loss curves upto approximately 115% of rated
voltage

(b) Measurement of noise at no load.
(c) Momentary excess torque test (subject to test bed constraint).
(d) Full load test(subject to test bed constraint)

(e) Temperature rise test at rated conditions. During heat run test, bearing
temp., winding temp.,coolant flow and its temp. shall also be measured. In
case the temperature rise test is camied at load other than rated load,
specific approval for the test method and procedure is required to be
obtained. Wherever ETD's are provided, the temperature shall be
measured by ETD's also for the record purpose.
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10.01.06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of HT
motor

(a) Degree of protection test for the enclosure followed by IR, HV and no load
run test.

(b) Terminal box-fault level withstand test for each type of terminal box of HT
motors only.

(c) Lightning Impulse withstand test on the sample coil shall be as per clause
no. 4.3 IEC-80034, part-15

(d) Surge-withstand test on inter-turn insulation shall be as per clause no. 4.2
of IEC 60034, part-15

10.02.00 LT Motors

10.02.01 LT Motors supplied shall be of type tested design. During detailed engineering,
the Contactor shall submit for Employer's approval the reports of all the type tests
as listed in this specification and carried out within last fen years from the date of
bid opening. These reports should be for the test conducted on the equipment
similar to those proposed to be supplied under this contract and the test(s) should
have been either conducted at an independent laboratory or should have been
witnessed by a client.

10.02.02 However if the Contactor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type fest
report(s) are not found to be meeting the specification requirements, the Contactor
shall conduct all such tests under this contract at no additional cost to the
Employer either at third party lab or in presence of clien/Employers representative
and submit the reports for approval.

10.02.03 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating
of LT motor of above 100 KW only

1. Measurement of resistance of windings of stator and wound rotor.

2. No load test at rated voltage to determine input current power and speed

3. Open circuit voltage ratio of wound rotor motors ( in case of Slip ring
motors)

4, Full load test to determine efficiency power factor and slip

5. Temperature rise test
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Momentary excess torque test.
High voltage test

Test for vibration severity of motor.

©® ®» N @

Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of
this section)

10. Test for degree of protection and
11.  Overspeed test.

12.  Type test reports for motors located in fuel cil area having flame proof
enclosures as per IS 2148 / IEC 60079-1

10.03.00 All acceptance and routine tests as per the specification and relevant standards
shall be carried out. Charges for these shall be deemed to be included in the
equipment prics.

10.04.00 The type test reports once approved for any projects shall be treated as
reference. For subsequent projects of NTPC, an endorsement sheet will be
fumished by the manufacturer confirming similarity and “No design Change”.
Minor changes if any shall be highlighted on the endorsement sheet.
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TABLE -1

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS

Motor MCR in KW Minimum distance between centre
of bottom terminal stud and gland
plate in mm

UP to 3 KW As per manufacturer's practice.

Above 3 KW - upto 7 KW 85

Above 7 KW - upto 13 KW 118

Above 13 KW - upio 24 KW 167

Above 24 KW - upio 37 KW 186

Above 37 KW - upto 55 KW 249

Above 55 KW - upio 90 KW 277

Above 90 KW - upto 125 KW 331

Above 125 KW-upto 200 KW 385/203 (For Single

core cables only)

For HT motors the distance between gland plate and the terminal studs shall not
be less than 500 mm.

PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:

NOTE: Minimum inferphase and phase-earth air clearances for LT motors with
lugs installed shall be as follows:

Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm

Above 150 KW 19mm
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DATASHEET-A

1.0

2.0

3.0

4.0

5.0

6.0

7.0
8.0
9.0
10.0

11.0

12.0

13.0

ANNEXURE-II

Design ambient temperature
Maximum acceptable kW rating of LV motor :
Installation (Indoors/ Outdoors)

Details of supply system

a) Rated voltage (with variation)
b) Rated frequency (withvariation)
c) Combined voltage & freq. variation
d) System fault level at rated voltage
e) Short time rating for terminal boxes
o 110 kW and above (Breaker :
Controlled)
o Below 110 kW (Contactor
Controlled)

f) LV System grounding

Winding & Insulation

Minimum voltage for starting

(As percentage of rated voltage)

Power cables data

Earth Conductor Size & Material

Space heater supply (for motors >=30kw)
Rating up to which Single phase motor

Locked rotor current
a) Limit as percentage of FLC

Makes

Paint shade

14.0 Degree Of protection for motor/ terminal box

i) Indoor motors - IP 54

ii) Outdoor motors - IP 55

iii) Cable box-indoor area - IP 54
iv) Cable Box-Outdoor area - IP 55

50°C
200KW *

As required

415V £ 10%
50Hz +3 % to-5%
10% (sum of absolute values)
50 kA for 1 sec
50 KA for 0.25 sec.
50 KA protected by HRC fuse
Solidly

Class F with temp rise limited to class B
85% for motor ratings below 110kW
80% for motor ratings from 110kW to
200kW.
Shall be given during detailed engg.
Shall be given during detailed engg.
240V, 1¢, 50 Hz

Acceptable below 0.2 kW

As per IS 12615

: BHEL/ Customer approval (Package owner to take care)

Blue (RAL 5012) — Corrosion proof

Degree of protection for various
enclosures as per IEC60034-05 shall
be as follows:-

* LT motors of continuous duty shall be energy efficient IE3 class conforming to 1S-12615

15.0 TESTING REQUIREMENTS: IN LINE WITH SPECIFICATION
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CLAUSENO. | Bidders Name ...........ccccusuecsuncees "
DE-1B | LT MOTORS
A GENERAL
5. Manufacturer & Cm;nlry of origin. (Shall be as per
aoproved QA make
6 Equipment driven by motor
7 Motor type
8. Quantity
B DESIGN AND PERFORMANCE DATA
18. Frame size
19. Type of duty
20. Type of enclosure /Method of cooling/ Degree of
21. Applicable standard to which motor generally
22, Efficiency class as per IS 12615
23. (a)Whether motor is flame proof Yes/No
(b)If yes, the gas group to which it conforms as
per 1S:2148
24, Type of mounting
25. Direction of rotation as viewed from DE END
26. Standard continuous rating at 40 deg.C. ambient
temp. as per Indian Standard (KW}
27. Derated rating for specified normal condition i.e.
50 deg. C ambient temperature (KW)
28. Maximum continuous load demand of driven
29. Rated Voltage (volis)
30. Pemissible variation of :
a. Voltage (Volts)
b. Frequency (Hz)
¢. Combined voltage and frequency
31. Rated speed at rated voltage and
32. At rated Voltage and frequency:
a. Full load current
ATTACHMENT-12 TO PARI-F
FLUE GA8 DEGILPARBATON F9D) | 1o mavrpers | g0, M5O
BID DOC. NO.: C3-00111-108(2)-8 MOTORS
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CLAUSE NO. .
Bidder's Name ..........cccecieeienunnnns .

b. No load current

33. Power Factor at

a. 100% load

b. NO load

¢. Starting.

34. Efficiency at rated voltage and frequrecy,
a.100% load

b. 75% load

¢. 50% load

35. Starting current (amps) at

a. 100 % wvoltage

b. 85% voltage

c. 80% voltage

36. Minimum permissible starting Voltage (Volts)

37. Starting time with minimum pemnissible voltage

a. Without driven egquipment coupled

b. With driven equipment coupled
38. Safe stall time with 100% and 110% of rated

a. From hot condition

b. From cold condition

39. Torques :

a. Starting torque at min. permissible voltage(kg-
b. Pull up torque at rated vollage.

¢. Pull out torque

d. Min accelerating torque (kg.m) available
e.Rated torque (kg.m)

40, Stator winding resistance per phase (ohms at 20

41 GD?2 value of motors

PART-F
LOT 2 PROJECTS Aﬂ::l"‘c “EO:T_G‘I! To CHAPTERAI
FLUE GAS DESULPHURISATION (FGD) MODULE-I
SYSTEM PACKAGE TECHNICAL DATA SHEETS S8UB-SECTION:DE1
BID DOG. NO.: C8-00111-108(2)-B MOTORS

PAGE 14 OF 13
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CLAUSE NO. .
Bidder's Name ..........cccecieeienunnnns .

S

No of permigsible successive staris when motor ig
in hot condition

Lockad Rotor KVA Input

Locked Rotor KVA/KKW

Vibration limit :Velocity (mm/s)
Noise level limit (dBA)
CONSTRUCTIONAL FEATURES
Stator winding insulation

TP E B RS

a. Class & Type

b. Winding Insulation Process

¢. Tropicalised (Yes/No)

d. Temperature rise over specified maximum
ambient temperature of 50 deg C

e. Method of temperature measurement

f. Stator winding connection

2. Main Terminal Box

a. Type

b. Location(viewed from NDE side)
¢. Entry of cables(bottom/side)

d. Recommended cable size(To be matched with
cable size envisaged by owner)

e. Fault level (MVA), Fault level duration{sec)

f. Cable glands & lugs details (shall be suitable for
Type of DE/NDE Bearing

Motor Paint shade

Weight of

a. Motor stator (KG)

b. Motor Rotor (KG)

¢._Total weipht (KG)

PART-F
LOT 2 PROJECTS Aﬂ::l"‘c “EO:T_G‘I! To CHAPTERAI
FLUE GAS DESULPHURISATION (FGD) MODULE-I
SYSTEM PACKAGE TECHNICAL DATA SHEETS S8UB-SECTION:DE1
BID DOG. NO.: C8-00111-108(2)-B MOTORS

PAGE 16 OF 13
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CLAUSE NO. .
Bidder's Name ..........cccecieeienunnnns .

D. List of accessorles.

Space Heaters (Applicable for 30 KW & above
motor) {(Nos /Power in watts/supply voltage)

—
PY

2. Terminal Box for Space Heater (Yes/No)
3. Speed switch (Yes/No)

4, Ingulation of bearing (Yes/No)

5. Noise reducer(Yes/No)

6. Grounding pads

i) No and size on motor body
ii) Nos on terminal Box

7. Vibration pads

i) Nos and size
ii) Location

Any other fitments

List of curves.

Torque speed characteristic of the motor

Thermal withstand characteristic

Starting. current Vs. Time

Starting. current Vs speed

P.F. and Effi. Vs Load

Additlonal Data to be fllled for each rating of
DC Motor

m e | @ IN (= m |

Rated amature voltage (Volt)
Rated field excitation (Amp)

Pemissible % variation in voltage

Minimum Permissible Starting voltage (volt)
At rated voltage
i)Full load Armature current.(Amp)

o | @ N

PART-F
LOT 2 PROJECTS Aﬂ::l"‘c “EO:T_G‘I! To CHAPTERAI
FLUE GAS DESULPHURISATION (FGD) MODULE-I
SYSTEM PACKAGE TECHNICAL DATA SHEETS S8UB-SECTION:DE1
BID DOG. NO.: C8-00111-108(2)-B MOTORS

PAGE 16 OF 13
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CLAUSENO. | Bidders Name ...........ccccusuecsuncees "
i)Full load Field current (Amp)
iiyNo load Armature current (Amp)
Full load Field current (Amp)
7. No load Aramature current (Amp)
Minimum permissible field current{Amp) to avoid
i) Maximum pemissible voltage
ii) Rated voltage
iii) Minimum Pemissible Voltage
8. Resistance (indicative Values) in ohm
i)Armature winding(Arm + IP + Series) at 25
ii) Field Winding at 25 deg. C
10.. Inductance (indicative values)
)] Armature winding
il) Field winding
11 Value of trimmer resistance (ohm) to be
connected in series with the shunt field to
i) 220V DC
ii) 250 vDC
i) 187V DC
12 Value of the extemal resistance (ochm)required to
be connected in series with armature during
starting only
13 Technical data sheet for external resistance box
14 GA drawing of motor
15 Starting time calculation
16 Starter resistance design calculation
17 Electrical connection diagram of motor
ATTACHMENT-12 TO PARI-F
FLUE GA8 DESULPHURBATONCOD) | 1oy maemers | quteie, 7"
BID DOC. NO.: C3-00111-108(2)-8 MOTORS




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

TITLE SPECIFICATION NO.
MOTORS
S c VOLUME B
DATA SHEET — SECTION D
2X250 MW BHILAI FGD REV NO. 00 DATE 27.02.2020

SHEET 1 OF 2

Description Data to be filled by successful
bidder

zwn
o

>

General

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

Design and Performance Data

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

Voltage

b | Frequency

c) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

O 0 | N v & W N =] EmE N A ] B W N =

Synchronous speed & Rated slip

—
(=}

Minimum permissible starting voltage

[
[

Starting time in sec with mechanism coupled

—
N

a) At rated voltage

)
w

b) At min starting voltage

o
S

Locked rotor current as percentage of FLC (including IS tolerance)

p—
w

Torque

2) Starting

b) Maximum

16 | Permissible temp rise at rated output over ambient temp & method

17 Noise level at 1.0 m (dB

18 Amplitude of vibration

19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

¢) At 75% load

c) At starting

NAME OF VENDOR

REV.

NAME SIGNATURE DATE SEAL
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TITLE SPECIFICATION NO.
MOTORS
DATA SHEET-C VOLUME e
SECTION D
2X250 MW BHILAI FGD REV NO.00 DATE 27.02.2020
SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box

a) Type

b) Power Cable details (Conductor, size, armour/unarmour)

¢) Cable Gland & lugs details (Size, type & material)

d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)

a) Enclosure

b) suitability for hazardous area

i | Zone O/1/11

ii | Group IIA/1IB /IIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 | Paint Shade & type
15 | Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic cnrves/ drawings

(To be enclosed for motors of rating > S5KW)

a) Torque speed characteristic

b) Thermal withstand characteristic

¢) Current vs time

d) Speed vs time
NAME OF VENDOR

REV.
NAME SIGNATURE DATE SEAL
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TITLE : SPECIFICATION NO.
GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
OLUMENO. : II-B
FOR SECTION . D

LV MOTORS REV NO. : 00 DATE : 29/08/2005

SHEET : 1 OF 1

GENERAL TECHNICAL REQUIREMENTS

FOR

LV MOTORS

SPECIFICATION NO.: PE-SS-999-506-E101 Rev 00




TITLE : SPECIFICATION NO.

GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
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FOR SECTION . D

LV MOTORS REV NO. : 00 DATE : 29/08/2005

SHEET : 1 OF 4

1.0

2.0

3.0

3.1

32

33

3.3.1

332

INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (L' V) motors.
CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

IS:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous arcas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechanical vibration of rotating electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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333

34

3.4.1

3.4.2

35

3.5.1

3.5.2

3.6

3.7

4.0

4.1

4.2

4.3

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

i) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

if) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

iif) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
suitable for mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto

bus transfer.

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES
Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362,

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.
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4.4.

4.5

4.6

4.7

4.7.1

4.7.2

4.73

4.7.4

4.7.5

4.7.6

4.7.7

4.7.8.

4.7.9

4.8

49

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
1S:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or U W & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Shect-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.

General
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4.9.2
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4.9.4

4.9.5

4.9.6

4.9.7

5.0

5.1

5.2

5.3

5.4

6.0

Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs.
and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per IS: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.
ii) Speed vs. time at rated voltage and minimum starting voltage.
iif) Torque vs. speed at rated voltage and minimum voltage.

For the motors with solid coupling the above curves i), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.




QUALITY PLAN

MOTORS




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

QUALITY ASSURANCE

CLAUSE NO.

MOTOR
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TESTS/CHECKS
TEMS/COMPONENTS

Plates for stator frame, end

shield, spider etc.

Shaft

Magnetic Material

Rotor Copper/Aluminium

Stator copper
SC Ring

Insulating Material
Tubes, for Cooler
Sleeve Bearing

Stator/Rotor, Exciter Coils

frame,

bearing

stator
terminal box and

Castings,
housing etc.

Fabrication & machining of | Y

stator, rotor, terminal box
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LT POWER CABLES




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

1.00.00 CODES & STANDARDS
1.01.00 All standards, specifications and codes of practice referred to herein shall be the latest
editions including all applicable official amendments and revisions as on date of opening of
bid. In case of conflict between this specification and thase (IS: codes, standards, etc.)
referred to herein, the former shall prevail. All the cables shall conform to the requirements of
the following standards and codes:
IS :1554 - | PVC insulated (heavy duty) electric cables for working voltages upto
and including 1100V,
IS : 3961 Recommended current ratings for cables
IS : 3975 Low carbon galvanised steel wires, formed wires and tapes for
armouring of cables.
IS : 5831 PVC insulation and sheath of electrical cables.
1S:7098 (Part -1) Cross linked polyethylene insulated PVC sheathed cables for
working voltages upto and including 1100V.
I1S:8130 Conductors for insulated electrical cables and flexible cords.
IS : 10418 Specification for drums for electric cables.
IS : 10810 Methods of tests for cables.
ASTM-D -2843 Standard test method for density of smoke from the buming or
decomposition of plastics.
IEC-754 (Part- Tests on gases evolved during combustion of electric cables.
)
IEC-332 Tests on electric cables under fire conditions. Part-3: Tests on
bunched wires or cables (Category-B).
2.00.00 TECHNICAL REQUIREMENTS
2.01.00 The cables shall be suitable for laying on racks, in ducts, trenches, conduits and under
ground buried installation with chances of flooding by water.
2.02.00 All cables including EPR cables shall be flame retardant, low smoke (FRLS) type designed to
withstand all mechanical, electrical and thermal stresses developed under steady state and
transient operating conditions as specified elsewhere in this speciication.
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2.03.00

2.04.00

2.05.00

2.06.00

2.06.01

2.06.02

2.07.00

2.08.00

Aluminium conduetor used in power cables shall have tensile strength of more than 100 N/
sqg.mm. Conductors shall be stranded.

XLPE insulation shall be suitable for a continuous conductor temperature of 90 deg. C and
short circuit conductor temperature of 250 deg C. PVC insulation shall be suitable for
continuous conductor temperature of 70 deg C and short circuit conductor temperature of
160 deg. C.

The cable cores shall be laid up with fillers between the cores wherever necessary. It shall
not stick to insulation and inner sheath. All the cables, other than single core unarmoured
cables, shall have distinct extruded PVC inner sheath of black colour as per IS : 5831.

For single core armoured cables, armouring shall be of aluminium wires/ formed wires. For
multicore armoured cables, armouring shall be of galvanised steel as follows :

Calculated nominal dia. Size and Type of armour

of cable under armour

Upto 13 mm 1.4mm dia GS wire

Above 13 & upto 25mm 0.8 mm thick GS formed wire / 1.6 mm dia GS wire
Above 25 & upto 40 mm 0.8mm thick GS formed wire / 2.0mm dia GS wire
Above 40 & upto 55mm 1.4 mm thick GS formed wire /2.5mm dia GS wire
Above 55 & upto 70 mm 1.4mm thick GS formed wire / 3.15mm dia GS wire
Above 70mm 1.4 mm thick GS formed wire / 4.0 mm dia GS wire

The aluminium used for amouring shall be of H4 grade as per IS: 8130 with maximum
resistivity of 0.028264 ohm mm? per meter at 20 deg C. The sizes of aluminium armouring
shall be same as indicated above for galvanized steel.

The gap between ammour wires / formed wires shall not exceed one armour wire / formed
wire space and there shall be no cross over / overiding of armour wire / formed wire. The
minimum area of coverage of amouring shall be 90%. The breaking load of armour joint
shall nat be less than 95% of that of armour wire / formed wire. Zinc rich paimt shall be
applied on armour joint surface of G.S.wire/ formed wire.

Outer sheath shall be of PVC as per IS: 5831 & black in colour. In addition to meeting all the
requirements of Indian standards referred to, outer sheath of all the cables shall have the
following FRLS properties.

(a) Oxygen index of min. 29 (as per IS 10810 Part-58).

(b) Acid gas emission of max. 20% (as per IEC-754-1).

(c) Smoke density rating shall not be more than 60 % (as per ASTMD-2843).

Cores of the cables shall be identified by colouring of insulation. Following colour scheme
shall be adapted:
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2.09.00

2.10.00

2.11.00

2.12.00

2.13.00

2.14.00

2.14.01

2.14.02

1 core - Red, Black, Yellow or Blue
2 core - Red & Black

3core - Red, Yellow & Blue

4 core - Red, Yellow, Blue and Black

For reduced neutral conductors, the core shall be black.

In addition to manufacturer's identification on cables as per IS, following marking shall also
be provided over outer sheath.

(a) Cable size and voltage grade - To be embossed
(b.) Word 'FRLS' at every 5 mefre - To be embossed

(c) Sequential marking of length of the cable in metres at every one metre -To be
embossed / printed

The embossing shall be progressive, automatic, in line and marking shall be legible and
indelible. For EPR cables identification shall be printed on outer sheath.

All cables shall meet the fire resistance requirement as per Category-B of IEC 332 Part-3.

Allowable tolerances on the overall diameter of the cables shall be +\-2 mm maximum, over
the declared value in the technical data sheets.

In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes etc. are not
acceptable.

Cable selection & sizing
Cables shall be sized based on the following considerations:
(a) Rated current of the equipment

(b) The voltage drop in the cable, during motor starting condition, shall be limited to 10%
and during full load running condition, shall be limited ta 3% of the rated voltage

© Short circuit withstand capability
This will depend on the feeder type. For a fuse protected circuit, cable should be
sized to withstand the letout energy of the fuse. For breaker controlled feeder, cable

shall be capable of withstanding the system fault current level for total breaker
tripping time inclusive of relay pickup time.

Derating Factors

Derating factors for various conditions of installations including the following shall be
considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air
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2.14.03

214,04
2.14.05

2.14.16

3.00.00

3.01.00

4,00.00

b) Grouping of cables
c) Variation in ground temperature and soil resistivity for buried cables.

Cable lengths shall be considered in such a way that straight through cable joints are
avoided.

All Cables shall be armoured type.

All LT power cables of sizes more than 120 sq.mm. shall be XLPE insulated and sizes shall
be 1Cx150, 1Cx300, 1Cx630, 3Cx150 & 3Cx240 sq.mm. However for cable sizes upto 120
sq.mm. both XLPE insulated & PVC insulated LT power cables are acceptable.

Same cable sizes to be used for same type of application & rating of motor i.e if there are
three pumps for one application, all three pumps motor should be provided with same cable
sizes.

CONSTRUCTIONAL FEATURES
1.1 KV Grade Power Cables

(a) 1.1 KV grade XLPE power cables shall have compacted aluminium conductor, XLPE
insulated, PVC inner-sheathed (as applicable), ammoured/ unamrmoured, PVC outer-
sheathed conforming to 1S:7098. (Part-1).

(b) 1.1KV grade PVC power cables shall have aluminium conductor(compacted type for
sizes above 10 sq.mm), PVC Insulated, PVC inner sheathed (as applicable)
armoured/ unarmoured, PVC outer-sheathed conforming to 1S:1554 (Part-I).

(c) 1.1 KV grade Trailing cables shall have tinned copper(class 5)conductor, insulated
with heat resistant elastomeric compound based on Ethylene Propyline
Rubber(EPR) suitable for withstanding 90 deg.C continuous conductor temperature
and 250deg C during short circuit, inner-sheathed with heat resistant elastomeric
compound, nylon cord reinforced, outer-sheathed with heat resistant, oil resistant
and flame retardant heavy duty elastomeric compound conforming to IS 9968.

CABLE DRUMS

(a) Cables shall be supplied in non returnable wooden or steel drums of heavy
construction. The surface of the drum and the outer most cable layer shall be covered
with water proaf cover. Both the ends of the cables shall be properly sealed with heat
shrinkable PVC/ rubber caps secured by 'U' nails so as to eliminate ingress of water
during transportation, storage and erection. Wood preservative anti-termite treatment
shall be applied to the entire drum. Wooden drums shall comply with IS: 10418.

{(b) Each drum shall carry manufacturer’s name, purchaser’s name, address and contract
number, item number and type, size and length of cable and net grass weight stencilled
on bath sides of the drum. A tag containing same information shall be attached to the
leading end of the cable. An arrow and suitable accompanying wording shall be marked
on one end of the reel indicating the direction in which it should be rolled.

(c.) The standard drum length of LT power cable with a maximum tolerance of +/- 5% may
be decided by the bidder subject to condition that there shall not be any joint in cable,
where application length of cable is up to & including 1000 meter for single core cable
excluding 630 sq.mm size, and 750 meter for multicore cable & single core 630 sq.mm
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5.00.00

5.01.00

5.01.01

TESTS

1.0

20

3.0

4.0

All equipments to be supplied shall be of type tested design. During detailed
engineering, the contractor shall submit for Employer's approval the reports of all the
type tests as listed in this specification and carried out within last ten years from the
date of bid opening. These reports should be for the test conducted on the
equipment similar to those proposed to be supplied under this contract and the
test(s) should have been either conducted at an independent laboratory or should
have been witnessed by a client.

However if the contractor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test report(s)
are not found to be meeting the specification requirements, the contractor shall
conduct all such tests under this contract at no additional cost to the Employer either
at third party lab or in presence of client /Employers representative and submit the
reports for approval.

All acceptance and routine tests as per the specification and relevant standards shall
be carried out. Charges for these shall be deemed to be included in the equipment
price.

The type test reports once approved for any projects shall be treated as reference.
For subsequent projects of NTPC, an endorsement sheet will be furnished by the
manufacturer confirming similarity and “No design Change®. Minor changes if any
shall be highlighted on the endorsement sheet.

Type Tests

The reports for the following type tests shall be submitted for one size each of LT XLPE and
LT PVC Power cables. Size shall be decided by the employer during detailed engineering:

S.No. Type test Remarks
For Conductor
1. Resistance test
2. Tensile test For circular non-compacted
conductors only
3. Wrapping test For circular non-compacted only
For Amour Wires/ Formed Wires
4. Measurement of Dimensions
5. Tensile Test
6. Elongation test
7. Torsion test For round wires only
8. Wrapping test For aluminium wires / formed
wires only.
9. Resistance test
10(2) Mass of zinc coating test For GS Formed wires/wires only




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

10(b)
1.
12.

13.
14.

15.

16.

17.

18.

19.
20.

21.

22,

23.

24,

25,

26.
27.

Uniformity of zinc coating For GS Formed wires /wires only

Adhesion test For GS Formed wires/wires only

For PVC/XLPE insulation & PVC Sheath

Test for thickness

Tensile strength & elongation tests  before ageing and after ageing
Ageing in air oven

Loss of mass test For PVC insulation and sheath only
Hot deformation test For PVC insulation and sheath only
Heat shock test For PVC insulation and sheath only
Shrinkage test

Thermal stability test For PVC insulation and sheath only
Hot set test For XLPE insulation only

Water ahsorption test For XLPE insulation only

Oxygen index test For outer sheath only

Smoke density test For outer sheath only

Acid gas generation test For outer sheath only

For completed cables

Insulation resistance test

(Volume resistivity method)

High voltage test

Flammability test as per IEC-332 Part-3 (Category-B)

Indicative list of tests/checks, Routine and Acceptance tests shall be as per Quality
Assurance & Inspection table of LT power cables enclosed.




LT CONTROL CABLES
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1.00.00
1.01.00

2.00.00
2.01.00

2.02.00

2.03.00
2.04.00

2.05.00

CODES & STANDARDS

All standards, specifications and codes of practice referred to herein shall be the latest
editions including all applicable official amendments and revisions as on date of opening
of bid. In case of conflict between this specification and those (IS : codes, standards, etc.)
referred to herein, the former shall prevail. All the cables shall conform to the
requirements of the following standards and codes:

IS ;1554 -1 PVC insulated (heavy duty) electric cables for working voltages
upto and including 1100V.
IS : 3961 Recommended current ratings for cables
IS : 3975 Low carbon galvanised steel wires, formed wires and tapes for
armouring of cables.
IS : 5831 PVC insulation and sheath of electrical cables.
IS : 8130 Conductors for insulated electrical cables and flexible cords.
1S : 10418 Specification for drums for electric cables.
IS : 10810 Methods of tests for cables.

ASTM-D-2843  Standard test method for density of smoke from the burning or
decomposition of plastics.

IEC-754 (Part-l)  Tests on gases evolved during combustion of electric cables.

IEC-332 Tests on electric cables under fire conditions. Part-3: Tests on
bunched wires or cables (Category-B).

TECHNICAL REQUIREMENTS

The cables shall be suitable for laying on racks, in ducts, trenches, conduits and under
ground buried installation with chances of flooding by water.

All cables including EPR cables shall be flame retardant, low smoke (FRLS) type
designed to withstand all mechanical, electrical and thermal stresses develop under
steady state and transient operating conditions as specified elsewhere in this
specification.

Conductor of control cables shall be made of stranded. plain annealed copper.

PVC insulation shall be suitable for continuous conductor temperature of 70 deg C and
short circuit conductor temperature of 160 deg. C.

The cable cores shall be laid up with fillers between the cores wherever necessary. It
shall not stick to insulation and inner sheath. All the cables, other than single core
unarmoured cables, shall have distinct extruded PVC inner sheath of black colour as per
IS: 5831.
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2.08.00

2.07.00

2.08.00

2.08.00

For multicore amoured cables, the armouring shall be of galvanised steel as follows:

Calculated nominal dia of Size and Type of armour
cable under armour

Upto 13 mm 1.4mm dia GS wire

Above 13 upto 25 mm 0.8 mm thick GS formed wire / 1.6 mm dia GS wire
Above 25 upto 40 mm 0.8mm thick GS formed wire / 2.0mm dia GS wire
Above 40 upto 55mm 1.4 mm thick GS formed wire/2.5mm dia GS wire
Above 55 upto 70 mm 1.4mm thick GS formed wire / 3.15mm dia GS wire

Above 70mm 1.4 mm thick GS formed wire / 4.0 mm dia GS wire

The gap between armour wires / formed wires shall not exceed one armour wire / formed
wire space and there shall be no cross over / over-riding of amour wire / formed wire.
The minimum area of coverage of amouring shall be 90%. The breaking load of armour
joirt shall nat be less than 95% of that of armour wire / formed wire. Zinc rich paint shall
be applied on armour joint surface.

Outer sheath shall be of PVC as per IS: 5831 and grey in colour. In addition to meeting all
the requiremnents of Indian Standards referred to, outer sheath of all the cables shall have
the following FRLS properties.

(a.) Oxygen index of min. 29. (As per IS 10810 Part-58)

(. Acid gas emission of max. 20% (As per IEC-754-1)

(c) Smoke density rating shall not be more than 60% during Smoke Density Test as
per ASTMD-2843.

Cores of the cables of upto 5 cores shall be identified by colouring of insulation. Following
colour scheme shall be adopted.

1 core - Red, Black, Yellow or Blue

2 core - Red & Black

3 core - Red, Yellow & Blue

4 core - Red, Yellow, Blue and Black

5 core - Red, Yellow, Blue, Black and Grey

For cables having more than 5 cores, core identification shall be done by numbering the
insulation of cores sequentially, starting by number 1 in the inner layer (e.g. say for 10
core cable, core numbering shall be from 1 to 10). The number shall be printed in Hindu-
Arabic numerals on the outer surfaces of the cores. All the numbers shall be of the same
colour, which shall contrast with the colour of insulation. The colour of insulation for all the
cores shall be grey only. The numerals shall be legible and indelible. The numbers shall
be repeated at regular intervals along the core, consecutive numbers being inverted in
relation to each other. When the number is a single numeral, a dash shall be placed
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2,10.00

2.11.00

2,12.00

2.13.00

2.14.00

2.14.01

2.14.02
3.00.00

3.01.00

3.02.00

underneath it. If the number consists of two numerals, these shall be disposed one below
the other and a dash placed below the lower numeral. The spacing between consecutive
numbers shall not exceed 50 mm.

In addition to manufacturer's idertification on cables as per IS, following marking shall
also be provided over outer sheath:

(a) Cable size and voltage grade - To be embossed
(b.) Word 'FRLS' at every § metre - To be embassed

{c)  Sequential marking of length of the cable in metres at every one metre - To be
embossed / printed.

The embossing / printing shall be progressive, automatic, in line and marking shall be legible
and indelible. For EPR cables identification shall be printed on outer sheath.

All cables shall meet the fire resistance requirement as per Category-B of IEC-332 Part-3.

Allowable tolerances on the overall diameter of the cables shall be +\-2 mm maximum
over the declared value in the technical data sheets.

In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes etc. are
not acceptable.

Cable selection & sizing

Control cables shall be sized based on the following considerations:
(a) The minimum conductor cross-section shall be 1.5 sq.mm.

(b) The minimum number of spare cores in control cables shall be as follows:

No. of cores in cable Min. No. of spare cores
2C, 3C NIL

5C 1

7C-12C 2

14C & above 3

Cable lengths shall be considered in such a way that straight through cable joints are
avoided.

All Cables shall be armoured type.
CONSTRUCTIONAL FEATURES

1.1 KV Grade Control Cables shall have stranded copper conductor and shall be
multicore PVC insulated, PVC inner sheathed, amoured / unarmoured, FRLS PVC outer
sheathed conforming to IS: 1554. (Part-1).

1.1 KV grade Trailing cables shall have tinned copper(class 5)conductor, insulated with heat
resistant elastomeric compound based on Ethylene Propyline Rubber(EPR) suitable for
withstanding 90 deg.C continuous conductor temperature and 250deg C during short circuit,
inner-sheathed with heat resistant elastomeric compound, nylon cord reinforced, outer-
sheathed with heat re5|stant oil resistant and flame retardant heavy dmy elastomeric




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

4.00.00

5.00.00

5.01.00

5.01.01

CABLE DRUMS

(a) Cables shall be supplied in non returnable wooden or steel drums of heavy
construction. The surface of the drum and the outer most cable layer shall be
covered with water proof cover. Both the ends of the cables shall be properly
sealed with heat shrinkable PVC/ rubber caps secured by 'U' nails so as to
eliminate ingress of water during transportation, storage and erection. Wood
preservative anti-termite treatment shall be applied to the entire drum. Wooden
drums shall comply with IS: 10418.

(b.) Each drum shall camy manufacturers name, purchaser's name, address and
contract number, item number and type, size and length of cable and net gross
weight stenciled on both the sides of the drum. A tag containing same information
shall be attached to the leading end of the cable. An amow and suitable
accompanying wording shall be marked on one end of the reel indicating the
direction in which it should be rolled.

(c) The standard drum length for control cables with a maximum tolerance of +/-
5% may be decided by the bidder subject to condition that there shall not be
any joint in cable, where application length of cable is up to & including 1000

meter.
TESTS

All equipments to be supplied shall be of type tested design. During detailed engineering,
the contractor shall submit for Employer's approval the reports of all the type tests as
listed in this specification and canied out within last ten years from the date of bid
opening. These reports should be for the test conducted on the equipment similar to
those propased to be supplied under this contract and the test(s) should have been either
conducted at an independent laboratory or should have been witnessed by a client.

However if the contractor is not able to submit report of the type test(s) conducted within
last ten years from the date of bid opening, or in the case of type test report(s) are not
found to be meeting the specification requirements, the contractor shall conduct all such
tests under this contract at no additional cost to the Employer either at third party lab or
in presence of client /Employers representative and submit the reports for approval.

All acceptance and routine tests as per the specification and relevant standards shall be
camried out. Charges for these shall be deemed to be included in the equipment price

The type test reports once approved for any projects shall be reated as reference. For
subsequent prgjects of NTPC, an endorsement sheet will be furnished by the
manufacturer confirming similarity and *No design Change®. Minar changes if any shall be
highlighted on the endorsement sheet.

TYPE TESTS

The reports for the following type tests shall be submitted for one size af control cables.
Size shall be decided by the employer during detailed engineering

S. No. Type Test Remarks
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S. No.

8(a).
8(b).

10.

11.

12.

13.

14,

18.

16.

17.

18.

19.

Type Test
For Conductor

Resistance test

Remarks

For Armour Wires / Formed Wires (If applicable)

Measurement of Dimensions
Tensile Test

Elongation test

Torsion test

Wrapping test

Resistance test
Mass of zinc Coating test
Uniformity of zinc coating

Adhesion test

For PVC insulation & PVC
Sheath

Test for thickness

Tensile strength and
elongation test

Ageing in air oven

Loss of mass test

Hot deformation test

Heat shock test

Shrinkage test

Thermal stability test

Oxygen index test

Smoke density test

For round wire only

For aluminium wires / foormed wires
only.

For GS wires/formed wires only
For GS wiresformed wires only
For GS wires/formed wires only

before ageing and after ageing

For PVC insulation and sheath

only

For PVC insulation and sheath
only

For PVC insulation and sheath
only

For PVC insulation and sheath
only

For outer sheath only

For outer sheath only
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5.02.00

21.
22,

23,

Type Test Remarks
Acid gas generation test For outer sheath only
For completed cables
Insulation resistance test(Volume resistivity method)
High voltage test

Flammability test as per IEC-332 Part-3 (Category-B)

Indicative list of tests/checks, Routine and Acceptance tests shall be as per Quality
Assurance & Inspection table of Control Cables enclosed.




SUB-SECTION-III-C4

INSTRUMENTATION CABLES
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1.00.00

1.01.00
1.01.01

1.01.02

1.01.03

1.01.04

1.01.05

1.01.06

2.00.00

2.01.00

INSTRUMENTATION CABLE, CONTROL & POWER SUPPLY CABLE, INTERNAL
WIRING AND ELECTRICAL FIELD CONSTRUCTION MATERIAL (CABLE SUB-TRAYs
ETC)

General requirements

All cables including special cables, internal wiring and electrical field construction material
shall conform to this specification, Employer approved detail engineering drawings &
documents and the latest edition of the relevant standards & guidelines. The Bidder shall
furnish all material and services required for the completeness of the work identified in his
scope as per this specification.

The Contractor shall supply, erect, terminate and test all instrumentation cables for control
and instrumentation equipment/devices/systems included under Contractor's scope and
ensuring completeness of the control system.

Any other application where it is felt that instrumentation cables are required due to
system/operating condition requirements, are also to be provided by Contractor.

Other type of cables like fiber optic/co-axial cables for system bus, cables for connection of
peripherals etc. (under Contractor's scope) are also to be furnished by the Contractor.

Contractor shall supply all cable erection and laying hardware from the main trunk routes like
branch cable trays/sub-trays, supports, flexible conduits, cable glands, lugs, pull boxes etc.
on as required basis for all the systems covered under this specification.

Wherever the quantity has been defined as on as required basis, the same are to be
furnished by contractor on as required basis within his quoted lump sum price without any
further cost implication to the Employer.

SPECIFICATION OF INSTRUMENTATION CABLE

Common Requirements

S. Property Requirement

No.

1 Operating Voltage 225V (peak value)

2. Codes and standard All instrumentation cables shall comply with VDE

0815, VDE 0207, Part 4, Part 5, Part 6, VDE 0816,
VDE 0472, SEN 4241475, ANSI MC 96.1, 1S-8784,
1S-10810 (latest editions) and their amendments
read along with this specification.

At 205 Deg C for Type-C cables & heat resistant

3 g&gg}ﬁ&us operation cables, at 70 Deg C for all other type of cables.
4. Marking :- a.Progressive automatic on-line sequential marking of length in meters

to be provided at every one meter on outer sheath.

b.Marking to read ‘FRLS’ to be provided at every 5 meters on outer sheath except
for Type-C cable

c.Durable marking at intervals not exceeding 625 mm shall include manufacturer’s
name, insulation material, conductor’s size, number of pairs, voltage rating, type of

cable, year of manufacturer to be provided on outer sheath.
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2.02.00

overall diameter

sheet

S. Property Requirement
No.
5. Allowable Tolerance on +/- 2 mm (maximum) over the declared value in data

6. Variation in diameter Not more than 1.0 mm throughout the length of
cable.

7. Ovality at any cross-section | Not more than 1.0 mm

8. CAGE-CLAMP suitability To be provided

9. Color The outer sheath shall be of blue color.

10. Others Repaired cables shall not be acceptable.

Specific Requirements

Specification Type-A Type-B Type F& G Type-C cable

Requirements cable cable cable

A. CONDUCTORS

Cross section area 0.5sg. mm

Conductor material ANSI type | ANSItype | Annealed bare ANSI type KX
KX SX copper

Colour code Yellow-Red | Black-Red | As per VDE-815 | Yellow-Red

Conductor Grade

As per ANSI MC 96.1

Electrolytic

As per ANSI MC
96.1

No & dia of strands

7x0.3 mm (nom)

No. of Pairs 2 2 2/4/8/12/16/24 | 2
/48
Max. conductor loop As per ANSI MC 96.1 73.4 As per ANSI MC
resistance per Km (in 96.1
ohm) at 20 deg. C
Reference Standard As per ANSI MC 96.1 VDE : 0815 As per ANSI MC
96.1

B. INSULATION
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Specification Type-A Type-B Type F &G Type-C cable
Requirements cable cable cable
Material Extruded PVC type YI 3 Teflon (i.e.

extruded FEP)

Thickness in mm
(Min/Max)

0.25/0.35

0.4/0.50
(nominal)

Volume Resistivity
(Min) in ohm-cm

1 x 10" at 20 deg. C & 1x10'" at 70 deg. C.

2.8x 10™ at 20
deg. C & 2x10™"" at
205 deg. C.

C. PAIRING & TWISTIN

G

Max. lay of pairs (mm)

50

Single layer of binder
tape on each pair
provided

Each core printed with
number or Numbered
binder tape to be
provided on each pair

Yes

Each core printed
with number or
Numbered binder
tape to be
provided on each
pair

Bunch ( Unit N.A To be provided N.A
Formation) for more

than 4P

Conductor /pair N.A. To be provided N.A.
identification as per

VDEO0815

D. SHIELDING

Type of shielding Al-Mylar tape

Individual pair No To be provided No
shielding for F-type cable
Minimum thickness of | No 0.028mm (28 No
Individual pair micron)

shielding

Overall cable To be provided

assembly shielding

Minimum thickness of
Overall cable
assembly shielding

0.055 mm (55 micron)

Coverage /
Overlapping

100% / 20%
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Specification Type-A Type-B Type F &G Type-C cable
Requirements cable cable cable
Drain wire provided for N.A. Yes (for F-type) | N.A.

individual shield
Size- 0.5 sgmm

No of strands-7
Dia of strands- 0.3mm

Annealed Tin coated copper

Drain wire provided for | Yes, Size- 0.5 sgmm,No of strands-7,Dia of strands-
overall shield 0.3mm,Annealed Tin coated copper

E. FILLERS (if applicable)

Non-hygroscopic, To be provided
flame retardant

F. OUTER SHEATH

Material Extruded PVC compound YM1 with FRLS Teflon (i.e.
properties extruded FRP)

Minimum Thickness at 1.8 mm 0.4 mm

any point

Nominal Thickness at >1.8 mm 0.5 mm

any point

Resistant to water, Required

fungus, termite &
rodent attack

Minimum Oxygen 29 % N.A.
index as per ASTMD-
2863

Minimum Temperature 250 deg.C N.A.
index as per ASTMD-
2863

Maximum Acid gas 20% N.A.
generation by weight
as per IEC-60754-1

Maximum Smoke 60% N.A.
Density Rating as per
ASTMD-2843 (defined as the average area under the curve

when the results of smoke density test
plotted on a curve indicating light absorption
vs. time as per ASTMD-2843)
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Specification
Requirements

Type-A
cable

Type-B
cable

Type F &G
cable

Type-C cable

Reference standard

VDE207 Part 5,VDE-816

VDE207 Part 6

ASTM D2116
G. Electrical
Parameters
Mutual Capacitance 200 nF/km 120 nF/km for F 200 nF/km
Between Conductors type
At 0.8 Khz (Max.)
100 nF/km for G-
type
Insulation Resistance 100 M Ohm/Km
(Min.)
Cross Talk Figure 60 dB 60 dB 60dB
(Min.) At 0.8 Khz
Characteristic N.A. 320 OHM FOR N.A.
Impedance (Max) At 1 F-TYPE 340
Khz OHM FOR G-
TYPE
Attenuation Figure At 1 N.A. 1.2 db/km N.A.
Khz (Max)
H. COMPLETE
CABLE
Complete Cable Shall pass Swedish Chimney test as per N.A.
assembly SEN-SS 4241475 class F3.
Flammability Shall pass flammability as per IEEE-383 read As per
in conjunction to this specification manufacturer’s
standard subject
to employer’s
approval

|I. CABLE DRUM
Type Non-returnable wooden drum (wooden drum to be constructed

from seasoned wood free from defects with wood preservative

applied to entire drum) or steel drum.
Length 1000 m + 5% for up to & including 12 pairs

500 m + 5% for above12 pairs




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

3.00.00

3.01.00

3.02.00

3.03.00

3.04.00

3.05.00

3.06.00

3.07.00

4.00.00

5.00.00

Specification Type-A Type-B TypeF & G Type-C cable
Requirements cable cable cable

Note: Heat resistant instrumentation cable shall have same specification as of G/F type
instrumentation cable as specified above, except that insulation and outer sheath material
shall be Teflon and cable shall be suitable for continuous operation at 205 Deg. C

SPECIFICATION OF OPTICAL FIBER CABLES (OFC)

Optic Fiber cable shall be 4/8/12 core, Electrolytically chrome plated corrugated steel taped
(ECCST), fully water blocked with dielectric central member for outdoor/indoor application so
as to prevent any physical damage. The cable shall have multiple single-mode or multi mode
fibers on as required basis so as to avoid the usage of any repeaters. The outer sheath shall
have Flame Retardant, UV resistant properties and are to be identified with the
manufacturer's name, year of manufacturer, progressive automatic sequential on-line
marking of length in meters at every meter.

The cable core shall have suitable characteristics and strengthening for prevention of
damage during pulling viz. Dielectric central member, Loose buffer tube design, 4 fibers per
buffer tube (minimum), Interstices and buffer tubes duly filled with Thixotropic jelly etc. The
cable shall be suitable for a maximum tensile force of 2000 N during installation, and once
installed, a tensile force of 1000 N minimum. The compressive strength of cable shall be
3000 N minimum& crush resistance 4000 N minimum. The operating temperature shall be —
20 deg. C to 70 deg.C

All testing of the fiber optic cable being supplied shall be as per the relevant IEC, EIA and
other international standards.

Bidder to ensure that minimum 100% cores are kept as spares in all types of optical fibre
cables.

Cables shall be suitable for laying in conduits, ducts, trenches, racks and under ground
buried installation.

Spliced / Repaired cables are not acceptable.

Penetration of water resistance and impact resistance shall be as per IEC standard.
SPCIFICATION OF CONTROL & POWER SUPPLY CABLES

Refer Electrical sub-sections

INSTRUMENTATION CABLE INTERCONNECTION AND TERMINATION PHILOSOPHY
The cable interconnection philosophy to be adopted shall be such that extensive grouping of
signals by large scale use of field mounted Group Junction Boxes (JBs) at strategic locations
(where large concentration of signals are available, e.g. valves limit & torque switches,
switchgear) is done and consequently cable with higher number of pairs are extensively

used. The details of termination to be followed are mentioned in the given Table A.

TABLE A: CABLE TERMINATION TO BE FOLLOWED
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Application Type Of Termination Type Of
Cable

FROM (A) TO (B) END A END B

Valves/dampers Marshalling / Plug in Post mount | G

drives (Integral Marshalling — cum connector cage clamp

Junction box) Termination Cubicle type.

/ local group JB

Transmitters, Integral Junction box | Plug in Cage clamp | F,G

Process Actuated of LIE/LIR connector (Rail mount)

switches mounted type.

in LIE/LIR

RTD heads Local junction box Plugin Cageclamp | F

connector (Rail mount)
type.

Thermocouple Local junction box / | Plugin Cage clamp | A, B, C*
CJC box (if connector (Rail mount)
applicable) type.

Other Field Local JB/ Group JB | Plugin Cage clamp | F,G

mounted Instrument connector (Rail mount)

type.

RTD Temperature Plug in Screwed, F
transmitter connector Cage clamp

type

Thermocouple Temperature Plug in Screwed, A, B, C*
transmitter connector Cage clamp

type

Local Junction box, | Group JB Cage clamp Cage clamp | F,G

Temperature (Rail mount) (Rail mount)

Transmitter, Int. type. type.

Junction box of LIE/

LIR/ MCC/SWGR

Local Junction box, | Marshalling / Cage clamp Cage clamp | F,G

Temperature Marshalling — cum (Rail mount) (Post

Transmitter, Int. Termination Cubicle | type. mounted)

Junction box of LIE/ type.

LIR/ Group JB/

MCC/SWGR

Marshalling cubicle/ | Electronic system Cage clamp Plug-in Internal

Termination Cabinet | cabinet (Post mounted) | connector/ | wiring

type.

other
system as
per Mfr.’s
Standard
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6.00.00

6.01.00

6.02.00

6.03.00

Application Type Of Termination Type Of
Cable
FROM (A) TO (B) END A END B
Marshalling/ UCD mounted Cage clamp Plug in F.G
Termination System | equipments (Post mounted) | connector/ | (with
Cabinets type. Cage clamp | plug-in
type (rail connect
mounted). or at
one
end)
DDCMIS/PLC PC, Printers etc. Plug in Plug in Mfr.’s
cabinets connector connector Standar
d

Notes 1 Normally 10% spare cores shall be provided when the numbers of pairs of
cables are more than four pairs, except for pre-fabricated cables which shall
be as per manufacturer’s standard.

2 For analog signals, individual pair shielding & overall shielding & for Binary
signals, only overall shielding of instrumentation cables shall be provided.

3 * For high temperature applications only.
4 . For connection between field/JB and DDCMIS marshalling cabinet
Minimum 4 pair instrumentation cable shall be used.

5 All the spare cores of instrumentation cable have to be terminated in
Marshalling cabinets/ DCS panel end.

6 Not used.
TERMINAL BLOCKS

All terminal blocks shall be rail mounted/post mounted, cage clamp type with high quality
non-flammable insulating material of melamine suitable for working temperature of 105 deg.
C. The terminal blocks in field mounted junction boxes, temperature transmitters, instrument
enclosures/racks, etc., shall be suitable for cage clamp connections. The terminal blocks in
Control Equipment Room logic/termination/marshalling cubicles shall be suitable for post
mounted cage clamp connection at the field input end. The exact type of terminal blocks to
be provided by the Bidder and the technical details of the same including width etc. shall be
subject to Employer’s approval.

All the terminal blocks shall be provided complete with all required accessories including
assembly rail, locking pin and section, end brackets, partitions, small partitions, transparent
covers, support brackets, distance sleeves, warning label, marking, etc.

The marking on terminal strips shall correspond to the terminal numbering on wiring
diagrams. At least 20% spare unused terminals shall be provided everywhere including local
junction boxes, instrument racks/enclosures, termination/marshalling cabinets, etc. All
terminal blocks shall be numbered for identification and grouped according to the function.
Engraved labels shall be provided on the terminal blocks.
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6.04.00

6.05.00

7.00.00

7.01.00

7.02.00

7.03.00

7.04.00

7.05.00

7.06.00

8.00.00

8.01.00

8.02.00

8.03.00

For terminating each process actuated switches, drive actuators, control valves,
Thermocouple, RTD, etc. in Local Junction Boxes, etc, refer Drg no. 0000-999-POI-A-065.

The terminal blocks shall be arranged with at least 100 mm clearance between two sets of
terminal blocks and between terminal blocks and junction box walls.

INTERNAL PANELS/ SYSTEM CABINETS WIRING

Internal panel/cabinet wiring shall be of multi-stranded copper conductor with FRLS PVC
insulation without shield and outer sheath meeting the requirements of VDE 0815.

All internal wires shall be provided with tag and identification nos. etched on tightly fitted
ferules at both ends. All wires directly connected to trip devices shall be distinguished by one
additional red colour ferrule.

All external connection shall be made with one wire per termination point. Wires shall not be
tapped or spliced between terminal points.

All floor slots of desk/panels/cabinets used for cable entrance shall be provided with
removable gasketed gland plates and sealing material. Split type grommets shall be used for
prefabricated cables.

All the special tools as may be required for solder less connections shall be provided by
Bidder.

Wire sizes to be utilised for internal wiring.

(i) Current (4-20 mA), low voltage signals (48V); 0.5 Sq.mm.
Ammeter/Voltmeter circuit, control switches etc.
for electrical system.

(i)  Power supply and internal illumination. 2.58Sg.mm. minimum (shall be as
per load requirement.)

INSTRUMENTATION CABLE INSTALLATION AND ROUTING

All cables assigned to a particular duct/conduit shall be grouped and pulled in simultaneously
using cable grips and suitable lubricants. Cables removed from one duct/conduit shall not be
reused without approval of Employer.

Cables shall be segregated as per |IEEE Std.-422. In vertically stacked trays, the higher
voltage cable shall be in higher position and instrumentation cable shall be in bottom tier of
the tray stack. The distance between instrumentation cables and those of other system shall
be as follows:

From 11 kV/6.6 kV/3.3 kV tray system - 914 mm
From 415V tray system - 610 mm
From control cable tray system - 305 mm

Cables shall terminate in the enclosure through cable glands. All cable glands shall be
properly gasketed. Sealing (to prevent ingress of dust entry and propagation of fire) shall be
provided for all floor slots used for cable entrance. Compression cable glands (double for
armoured and single for other cables) shall be provided.
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8.04.00

8.05.00

9.00.00

9.01.00

Not in use

The cables emanating from redundant equipment/devices shall be routed through different
paths. The above segregation of cables & wiring for redundant equipments/devices shall be
in accordance with IEEE-Std-422.

CABLE LAYING AND ACCESSORIES

CABLE LAYING

1 Cables shall be laid strictly in line with cable schedule.

2 Identification tags for cables.
Indelible tags to be provided at all terminations, on both sides of wall or floor
crossing, on each conduit/duct/pipe entry/exit, and at every 20 m in cable
trench/tray.

3 Cable tray numbering and marking.

To be provided at every 10m and at each end of cable way & branch connection.

4 No jointing is permissible for Instrumentation cables. For other cables Jointing for
more than 250 Meters run of cable shall be permitted.

5 Buried cable protection

With concrete slabs; Route markers at every 20 Meters along the route & at every
bend.

6 Road Crossings

Cables to pass through buried high density PE pipes encased in PCC. At least 300
mm clearance shall be provided between

- HT power & LT power cables,
- LT power & LT control/instrumentation cables,

Spacing between cables of same voltage grade shall be in accordance with the
derating criteria adopted for cable sizing.

7  Segregation (physical isolation to prevent fire jumping)

a All cable associated with the unit shall be segregated from cables of other
Units.

b Interplant cables of station auxiliaries and unit critical drives shall be
segregated in such a way that not more than half of the drives are lost in case
of single incident of fire.

8 Cable clamping

All cables laid on trays shall be neatly dressed up & suitably clamped/tied to the
tray. For cables in trefoil formation, trefoil clamps shall be provided.
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9.02.00

9.03.00

9.04.00

9.05.00

10.00.00

9 Optical fiber cables ( OFCs) :

Outside Building Area - to be laid necessarily inside Gl conduit with support from
cable tray/Trestle structure

Inside Building Area — to be laid on separate cable sub-trays

While buried- in separate burried trench approx.1.0 meter depth, to be laid in 2”
rodent proof HDPE conduits covered with sand, brick, laid breadth-wise and soil
along the pipe line route by contractor;

While crossing roads - to be laid in Gl/ rodent proof HDPE conduits with sand filling
at bottom and sand, soil filling at top with cement concrete;

While crossing canals/river- to be laid in rodent proof HDPE conduits within hume
pipe.

10 Laying of Network Cable (UTP/STP) :

Out side Building Area- to be laid necessarily inside Gl conduits with support
from cable tray / Trestle structure.

Inside Building Area- to be laid necessarily inside Gl conduits on separate
cable sub-trays.

Bidder shall supply and install all cable accessories and fittings like Light Interface Units,
Surge suppressors, Opto isolators, Interface Converters, Fibre Optic Card Cage, Fibre Optic
Line Driver, Repeater / Modem (for Optical Fibre Cables), cable glands, grommets, lugs,
termination kits etc. on as required basis.

Cables, which terminate in cabinets of draw out sections shall have sufficient cable coiled in
the bottom of the cabinet to permit full withdrawal of draw out sections without disconnecting
the cables. When prefabricated cables with factory connectors on both ends are longer than
required, the excess cable shall be coiled in the bottom of one or both termination cabinets.

The Bidder shall be responsible for proper grounding of all equipment under this package.
Further, proper termination of cable shields shall be verified and the grounding of the same
shall be coordinated so as to achieve grounding of all instrumentation cable shields at same
potential. This shall be completed prior to system tests.

The Contractor shall take full care while laying / installing cables as recommended by cable
manufacturers regarding pulling tensions and cable bends. Cables damaged in any way
during installation shall be replaced at the expense of the Contractor.

FIELD MOUNTED LOCAL JUNCTION BOXES

(i) No. of ways 12/24/36/48/64/72/96/128 with 20% spares terminals.
(i) Material and 4mm thick Fiberglass Reinforced Polyester (FRP).
Thickness
(iii) Type Screwed at all four corners for door. Door gasket shall be of

synthetic rubber.

(iv) Mounting clamps  Suitable for mounting on walls, columns, structures etc. The
and accessories  brackets, bolts, nuts, screws, glands required for erection shall
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be of SS, included in Bidders scope of supply.

(v) Type of terminal  Rail mounted cage-clamp type suitable for conductor size upto

blocks 2.5 mm2. A M6 earthing stud shall be provided.
(vi) Protection Class  IP: 55 minimum for indoor & IP-65 minimum for outdoor
applications.
(vii)  Grounding To be provided.
(viii)  Color RAL 7035
11.00.00 CONDUITS
11.01.00 Conduits shall be generally used for interconnecting cables from field instruments to Local

JB’s. All rigid conduits, couplings and elbows shall be hot dipped galvanised rigid mild steel
in accordance with IS: 9537 Part-l (1980) and Part-Il (1981). The conduit interior and exterior
surfaces shall have continuous zinc coating with an overcoat of transparent enamel lacker or
zinc chromate. Flexible conduit shall be heat resistant terne coated steel with , water leak,
fire and rust proof protected for the areas of Mills,Drum, Main Steam, RH steam Air Heaters
and Furnace, BFPDT’s .

And for remaining applications, water leak, fire and rust proof flexible Gl conduits shall be
provided. The temperature rating of flexible conduit shall be suitable for actual application.

11.02.00 All rigid conduit fittings shall conform to the requirements of IS: 2667, 1976. Galvanized steel
fitting shall be used with steel conduit. All flexible conduit fittings shall be liquid tight,
galvanized steel. The end fittings shall be compatible with the flexible conduit supplied.

11.03.00 Conduit sealing, explosion proof, dust proof and other types of special fittings shall be
provided as required by these specifications and shall be consistent with the area and
equipment with which they are installed. Fittings installed outdoors and in damp locations
shall be sealed and gasketed. Hazardous area fittings and conduits sealing shall conform
with NEC requirements for the area classification.

11.04.00 Contractor shall provide double locknuts on all conduit terminations not provided with
threaded hubs and couplings. Water tight conduit unions and rain tight conduit hubs shall be
utilised for all the application which shall be exposed to weather. Moisture pockets shall be
eliminated from conduits.

11.05.00 Conduits shall be securely fastened to all boxes and cabinets.
12.00.00 CABLE SUB-TRAY & SUPPORT
12.01.00 The cable sub-trays and the supporting system, to be generally used between Local/Group

JBs and the main cable trays and the same shall be furnished and installed by the
Contractor. It is the assembly of sections and associated fittings forming a rigid structural
system used to support the cable from the equipment or instrument enclosure upto the main
cable trays (trunk route).

12.02.00 The covers on the cable sub-trays shall be used for protection of cables in areas where
damage may occur from falling objects, welding spark, corrosive environment, etc. & shall be
electrically continuous and solidly grounded.
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1.00.00 CODES AND STANDARDS

1.01.00 All standards, specifications and codes of practice referred to herein shall be the latest
editions Including all applicable cfficlal amendmenta and revisions as on date of opening of
bid. In case of conflict between this specification and those (IS codes, standards, etc.)
referred to herein, the former shall prevail. All work shall be carmied out as per the following

standarde/ codes as applicable .

1S:513 Cold rolled low carbon steel sheets and strips.

1S:802 Code of practice for the use of Structural Steel in Overhead
Transmission Line Towers.

1S:1079 Hot Rolled carbon steal sheet & strips

1S:1239 Mild steel tubes, tubulars and other wrought steal fittings

1S:1255 Code of practice for installaion and maintenance of power
cables upto and induding 33 KV rating

1S:1367 Part-13 Technical supply conditions for threaded Steel fasteners. (Hot
dip gelvanized cogtings on threaded fasteners).

1S:2147 Degree of protection provided by enclosures for low voltage
switchgear and control gear

1S:2309 Code of Practice for the protection of building and allied
structures against lightning.

1S:2629 Recommended practice for hot dip galvanising of iron & steel

1S:2633 Method for testing uniformity of coating on zinc coated articles.

1S:3043 Code of practice for Earthing

1S:3083 Fasteners single call rectangular saction spring washers.

1S:6745 Methods for determination of mass of zinc coating on zinc coated
iron & steel articles.

1S:8308 Compression type tubular in- line connectors for aluminium
conductors of insulated cables

1S:8308 Compression type tubular terminal ends for aluminium
conductors of insulated cables.

1S:9537 Condults for electrical Installation.

1S:9595 Metal - arc welding of carbon and carbon manganess steels -
recommendations.

1S:13573 Joints and terminations for polymeric cables.

BS:478 Fire tests on building materials and structures

|EEE: 80 IEEE gulde for safety In AC substation grounding

IEEE: 142 Grounding of Industrial & commerclal power systems
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DIN 46267 (Part-1l) Non tension proof compression joints for Aluminium conductors.

DIN 46329 Cable lugs for compression connections, ring type for
Aluminium conductors

BS:.8121 Specification for mechanical Cable glands for elastomers and
plastic insulated cables.
Indian Electricity Act.
Indian Electricity Rules.

1.02.00 Equipment complying with other Intemationally acceptad standards such as IEC, BS, DIN,

USA, VDE, NEMA efc. will also be considered if they ensure performance and
constructional features equivalent or superior to standards listad above. In such a case, the
Bidder shall dearly indicate the standard(s) adopted, fumish a copy in English of the latest
revision of the standards alongwith copies of all official amendments and revisions in force
as on date of opening of bid and shall clearly bring out the salient features for comparison.

2.00.00 DESIGN AND CONSTRUCTIONAL FEATURE
2.01.00 Inter Plant Cabling
2.01.01 Interplant cabling for main routes shall be laid along overhead trasties/duct banks. Cables

from maln plant to switchyard control room shall be lald In overhead frestles or duct bank. In
casa of Duct banks, pull-pits shall be filled with sand and provided with a PCC covering.
Directly buried cables, if essential, shall not have concentration of more than 4 cables in one
route. Cables crossing Railway line (if applicable) shall be laid underground through nearest
culvert. Necessary statutory clearance if required shal be taken by Bidder. All HT,LT and
control cable shall be armoured.

2.01.02 Transformer yard

In transformer yard cables shall be laid in overhead frastle. The main cable routes coming
out from Main plant bullding and crossing the Transformer yard shall be lald In overhead
trestles. In transformer yard, frestle height for railroad crossing shall be suitable for
movement of Ganerator Transformer with bushing.

2.01.03 Trenches
PCC flocring of built up trenches shall be sloped for effective drainage with sump pits and
sump pumps.

2.01.04 No sub zero lsvel cable vaultftranches shall be provided below control building/switchgear

rooms In maln plant.

2.01.05 Cable Vault

The cable vault/ / cable spreader room space below the HT / LT switchgear room, Control
Rooms, unit comirol equipment room, Programmer room, UPS, Charger & Battery Rooms,
shall have_800 mm wide and 2.1 m high movement passage all around the cable trays in
the cable vault/ cable spreader room for easy laying/maintenance of cables

Cable vaults shall ba pravided with adequate dralnage facllifies for drainage of fire water.

Each cable vault should have at least two doors.
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2.01.08

2.01.07

2.01.08

2.01.08

2.01.10

2.01.11

3.00.00
3.01.00
3.01.01

3.01.02

3.01.03

3.01.04

3.01.05

Exdit signs shall be provided near doors for personnel escape in case of emergency
Boiler Area

Cable trays in boiler & ESP area shall be supported from the boiler and ESP structures.
The same shall be coordinated with SG/ESP contractor.

Cable trays in these areas shall be in vertical formation to avoid dust accumulation. No
cable trenches shall be provided in boiler/ESP area.

Two separate cable routes shall be provided for cable routing of working and standby
drives or different set/group (say 50% capacity) of auxiliaries.

OffSite Area

For feeder In bidders scope for offsite areas, overhead cable fray amangement shall be
followed. However cable trenches/slit may also be acceptable, for some areas, if found to be
required during detailed engineering.

Cable trenches provided shall be separated from fuel cil area to avoid oil accumulation.

The cable slits to be used for motor/equipment power/control supply shall be sand filled &
covered with PCC after cabling.

Sizing criterla, derating factors for the cables shall be met as per respective chapters.
Howaver for the power cables, the minimum conductor size shall be 6 sq.mm. for aluminium
conductor and 2.5 sq.mm. for copper conductor cable.

Conscious exceptions to the above guidelines may be accepted under special conditions
but suitable measures should be taken at such location to:

s Meet all safety requirements
s Safeguard against fire hazards, mechanical damage, flooding of water, oil
accumulation, electrical faults/intarferenceas, etc

EQUIPMENT DESCRIPTION
Cable trays, Fittings & Accessorios

Cable trays shall be ladder/perforatad type as specified complete with matching fittings (like
brackets, elbows, bands, reducers, taes, crosses, etc.) accassorles (llks side coupler plates,
etc. and hardware (like bolts, nuts, washers, G.l. strap, hook etc.) as required. Cable tray
shall be ladder type for power & control cables and perforated for instrumentation cables.

Cable frays, fittings and accessories shall be fabricated out of rolled mild steel sheets free
from flaws such as laminations, rolling marks, pitting etc. These (incduding hardware) shall
be hot dip galvanized as per Clause No. 3.13.00 of this chapter.

Cable frays shall have standard width of 150 mm, 300 mm & 800 mm and standard lengths
of 2.5 melre. Thickness of mild steel sheets used for fabrication of cable trays and fiftings
shall be 2 mm. The thickness of slde coupler plates shall be 3 mm.

Cable troughs shall be required for branching out few cables from main cable route. These
shall be U-shaped, fabricated of mild steel sheats of thickness 2 mm and shall bs hot dip
galvanised as per Clause No. 3.13.00 of this chapter. Troughs shall be standard width of 50
mm & 75 mm with depth of 26 mm.

The tolerance for cable tray and accessories shall be as per IS 2102 (Part-1).
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3.02.00
3.02.01

3.02.02

3.02.03

Tolerance Class: - Coarse

Support System for Cable Trays

Cable tray support system shall be pre-fabricated out of single sheet as per enclosed tender
drewings.

Support system for cable trays shall essentially comprise of the ftwo components i.e. main

support channel and cantilever arms. The main support channel shall be of two types : (i)

C1:- having provision of supporting cable frays on one side and (ii) C2:-having provision of

supporting cable traye on both sides. The support system shall be the type described

hereunder

a. Cable supporting steel work for cable racks/cables shall comprise of varlous
channel sections, cantilever arms, various brackets, clamps, flocor plates, all
hardwares such as lock washers, hexagon nuts, hexagon head bolt, support hooks,
gtud nuts, hexagon head screw, channel nut, channel nut with 8prings, fixing studs,
efc.

b. The system shall be designed such thet it allows easy assembly at site by using
bolting. All cable supporting steel work, hardwares fitings and accessories shall be
prefabricated factory galvanised.

c. The maln support and cantllever arms shall ba fixed at site using necessary
brackets, clamps, fittings, bolts, nuts and other hardware etc. to form various
arrangements required to support the cable trays. Welding of the componants shall
not be allowed. However, welding of the brackst (to which the main support channel
is bolted) to the overhead beams, structural steel, insert plates or reinforcement
bars will be pemitted. Any cutting or welding of the galvansied surface shall be
brushed and red lead primer, oil primer & aluminium paint shall be applied

d All steel components, accessories, fittings and hardware shall be hot dip galvanised
after completing welding, cutting, drilling and other machining operation.

a. The fypical arrangement of flexible support system is shown in the enclosed
drawings and described briefly below:

The maln support channel and canfllever arms shall be fabricated out of 2.5 thick
rolled steel sheet conforming to IS 1079.

f. Cantilever aims of 320 mm, 620mm and 750 mm in length are reguired, and shall
be as shown in the enclosed drawing. The arm portion shall be suitable for
assembling the complete arm assembly on to component constructed of standard
channel section. The back plate shall allow sufficient dearance for fixing bolt to be
tightened with tray in position.

g. Support system shall be able fo withstand

weight of the cable trays

welght of the cables (75 Kg/Metre run of each cable tray)
Concentrated load of 75 Kg between every support span.
Factor of safety of minimum 1.5 shall be considered.

The slze of structural stesl members or thickness of sheet steel of maln suppart channel
and cantilever aims and other accessories as indicated above or in the enclosed drawings
are indicative only. Nevertheless, the support system shall be designed by the bidder to fully
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3.02.04

3.02.05

3.03.00
3.03.01

3.03.02

3.03.03

3.03.04

3.03.05

3.03.08

3.04.00

meet the requirements of type tests as specified. In case the system fails in the tests, the
components design modification shall be done by the Bidder without any additional cost to
the Employer. The bidder shall submit the detailed drawings of the system offered by him
alongwith the bid.

Four legged structure shall be provided wherever there is change in elevation and change in
direction

FOR COAL HANDLING PLANT/FGD PLANT AREA THE FOLLOWING SHALL ALSO BE
APPLICABLE:

a) All overhead cable routes shall be along the route of the conveyor gallery on
separate supporting structures and cables shal be laid in vertical trays. The bottom
of the steel shall be such that the existing facilities, movement of trucks/human
belngs stc. does not get affected. The cable trestle shall have a minimum 600mm
clear walk way and shall have maintenance platforms as required. The bottom of
the steal supporting structure shall be generally at 3.0M above the grade level
except for railiroad crossings where it shall be at 8.0M above grade level. Tap offs
from the overhead cable trestle can be through shallow frenches with prior approval
of the Employer. Directly buried cable, if assential, shall not have concentration of
more than 4 cables on one route.

b) Cable trenches shall be provided only in Switchgear/MCC rooms.

c) Cables shall not be routed through the conveyor galleries except for the equipment
located in the conveyor galleries for a particular conveyor i.e. protection switches,
receptacles etc.

d) Cables for PCS and BSS shall be routed along the conveyors through Gl conduits.

Plpes, Fittings & Accessorles

Pipes offered shall be complete with fittings and accessories (like tees, elbows, bends,
check nuts, bushings, reducers, enlargers, coupling caps, nipples etc.) The size of the pipe
shall be selected on the basis of maximum 40% fill criteria

Gl Pipes shall be of medium duty as per IS: 1238

Duct banks shall be High Density PE pipes encasaed in PCC (10% spare of each size,
subject to minimum one) with suitable water-proof manholes.

Hume pipes shall be NP3 type as per IS 458.

TERNE Coated Flexible Steel Conduits shall be water proof and rust proof made of
heat resislant lead coated steel. Conduit diameter shall be uniform throughout its
length. Internal surface of the conduit shall be free from burrs and sharp edges.
Conduits shall be complete with necessary accessories for proper termination of the
conduit with junction boxes and lighting fixtures

HDPE pipes and conduits shall ba PE-80, PN-10 type as per IS 4984/IS 8008 part-1.

Junction Boxes
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3.04.01

3.04.02

3.05.00
3.05.01

3.05.02

3.05.03

Junction box shall be made of Fire retardant material. Material of JB shall be Thermoplastic
or thermosetting or FRP type. The box shall be provided with the terminal blocks, mounting
bracket and screws etc. The cable entry shall be through galvanized steel conduits of
sultable diameter. The JB shall have sultable for Installing glands of sultable size on the
bottom of the box. The JB shall be suitable for surface mounting on ceiling/structures. The
JB shall be of grey color RAL 7035. All the metal parts shall be corrosion protected. Junction
box surface should be such thet it is free from crazings, blisterings, wrinkling, colour
blots/siriations. There should not be any mending or repair of surface. JB's will be provided
with captive screws so that screws don't fall off when cover is opened. JB's mounting
brackets should be of powder coated MS. Type test reports for the following tests shall be
furnighed:-

(a) Impact resistance for impact energy of 2 Joules (IK0O7)as per BS EN50102
(b) Thermal ageing at 70deg C for 96 hours as per IEC80088-2-2Bb.

{(c) Class of protection shall be IP 55.

(d) HV test.

Temninal blocks shall be 1100V grade, of suitable cument rating, made up of unbreakable
polyamide 6.6 grade. The terminals shall be screw type or screw-less (spring loaded) / cage
clamp type with lugs. Marking on temninal strips shall correspond to the terminal numbering
In wiring dlagrams. All metal parts shall be of non-ferrous material. In case of screw type
terminals the screw shall be captive, preferably with screw locking design. All terminal
blocks shall be sultable for terminafing on each slde the required cablesire slze. All
internal wiring ehall be of cu. Conductor PVC wire.

Terminations & Stralght Through Jolnts

Termination and jointing kits for 33kV, 11 kV, 6.6 KV and 3.3 kV grade XLPE insulated
cables shall be of proven design and make which have already been extensively used and
type tested. Termination kits and jointing kits shall be Pre-moulded type or heat shrinkable
type. Further Cold shrinkable type termination and Joinfing kits are also acceptable. The
Cold shrinkable type kits shall be type tested as per relevant standards. Calculation to
withstand the required fault lavel shall also bs fumished In case of cold shrinkable type kits.
33 kV, 11 kV, 6.6 KV and 3.3kV grade joints and terminations shall be type tested and Type
test reports as per 1S:13573 Part-ll and IEC80502 shall be fumished. Also, heat shrink
material shall comply with requirements of ESI 09-13 (external tests). Critical components
used in cable accessories shall be of tested and proven quality as per relevant product
specification/ES| specification. Cable joints and terminations should be with FRLS
properties as per IEC 60754-18&2. Kit contents shall be supplied from the same source as
weare used for type testing. The kit shall be complete with the tinned copper solderless
crimping type cable lugs & ferrule or mechanical connectors (wherein bolts are tightened
that shear off at an appropriate torque) as per DIN standard suitable for aluminium
compacted conductor cables. (Tender drg. no 0000-211-POE -A-51-RA of cable lug
attached at the end of this chapter).

Straight through joint and termination shall be capable of withstanding the fault level of 21
KA for 0.12 Sec. with dynamic peak of 52 KA for 33 KV system & of 40 kA for 0.12 sec with
[adynamic peak of 100 KA for 11 KV, 8.6 KV & 3.3 KV system. $iraight through joints shall
have pravlsmns for shield connection and eerthmg wherever required and complete with all
accessories and consumables suitable for storage without deterioration at a temperature of
50 deg. C with shelf life of more than five years. 1.1 kV grade straight through joints shaell
also be of proven design

1.1 KV grade Stralght Through Joint shall be of proven design.
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3.08.00 Cable glands

3.08.01 Cable shall be terminated using double compression type cable glands. Testing
requirements of Cable glands shall conform to BS.6121 and gland shall be of robust
construction capable of clamping cable and cable armour (for armoured cables) firmly
without injury to insulation. Cable glands shall be made of heavy duty brass machine
finished and nickel chrome plated. Thickness of plating shall not be less than 10 micron. All
washers and hardware shall also be made of brass with nickel chrome plating Rubber
components shall be of neoprene or better synthetic material and of tested quelity. Cable
glands shall be suitable for the gizes of cable supplied/erected.

3.07.00 Cable lugsiferrules

3.07.01 Cable lugsferrules for power cables shall be tinned copper solderless crimping type suitable
for aluminium compacted conductor cables. Cable lugs and ferrules for control cables shall
be tinned copper type. The cable lugs for control cables shall be provided with insulating
sleeve and shall suit the type of temminals provided on the equipments. Cable lugs and
ferrule shall conform to IS/DIN standards.

3.08.00 Trefoil clamps

3.08.01 Trefoil clamps for single core cables shall be pressure die cast aluminum or fibre glass or
nylon and shall Include necessary fixing accessories llke G.l. nuts, bolts, washers, etc.
Trefoil clamps shall have adequate mechanical sirength, when installed at 1 mir intervals, to
withstand the forces generated by the peak value of maximum system short circuit current.

3.09.00 Cable Clamps & Ties

3.09.01 The cable clamps/ties required to clamp multicore cables shall be of SS-316 material, 12mm
wide, polyster coated ladder lock type. The damps/ties shall have self locking arrangement
& shall have sufficlent strangth. The cable damps/iies shall be supplied In finished Individual
pieces of suitable length to meet the site requirements.

3.10.00 Raceptacles

3.10.01 Receptacles boxes shall be fabricated out of MS sheet of 2mm thickness and hot dipped
gavanised or of die-cast aluminium alloy of thickness not less than 2.5 mm. The baxes shall
be provided with two nos. earthing terminals, gasket to achleve IP55 degres of protection,
terminal blocks for loop-in loop-out for cable of specified sizes, mounting brackets suitable
for surface mounting on wall/column/structure, gland plate stc. The ON-OFF switch shall be
rotary type heavy duty, double break, AC23 category, suitable for AC supply. Plug and
Socket shall be shrouded Dle~cast aluminium. Socket shall be provided with lld safety cover.
Robust mechanical interlock shall ba provided such that the switch can ba put ON only
when the plug is fully engaged and plug can bs withdrawn only when the switch is in OFF
position. Also cover can be opened only when the switch is in OFF position. Wiring shall be
carried out with 1100 V grade PVC insulated stranded aluminium/copper wire of adequate
size. The Terminal blocks shall be of 1100 V grade. The Termninal blocks shall be of 1100 V
grade made up of unbreakable polymide 8.6 grade with adeguate current rating and eize.
The welding receptacles shall be provided with RCCB/RCD of 30mA sensitivity having
fadllity for manual testing/checking of operation of RCCB/RCD.

3.11.00 Cable Drum LHting Jack

The jack for cable drum lifting shall be of screw type with 10 ton capacity. The cable drum
jacks shall be manufactured from fabricated steel. The spindles supplied with the cable
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drum jack shall be manufactured using BSEN-24 grade steel bar with locking collars. Jack
nests shall be of SG cast steel. Cable drum jack supplied shall have undergone load festing
and reports for the same shall be submitted. At least Two Nos. of jacks shall be supplied for
NTPC use. Conftractor has to make armrangements for his own Jacks for cable
resling/unreeling under his scope of installation.

3.12.00 Galvanising

3.12.01 Galvenising of steel components and accessories shall conform to 1S:2629 , 1S4759 &
1S:2833. Additionally galvanising shall be uniform, clean smooth, continuous and free from
acld spots.

3.12.02 The amount of zinc deposlt over threaded portion of bolts, nuts, screws and washers shall

be as per 1S:1387 . The removal of extra zinc on threaded portion of components shall be
carefully done to ensure that the threads shall have the required zinc coating on them as

spacified

3.13.00 Welding

3.13.01 The welding shall be carried out in accordance with 1S:9595. Al welding procedures and
welders qualification shall also be followed strictly in line with 1S:9585

4.00.00 INSTALLATION

4.01.00 Cable tray and Support System Installation

4.01.01 Cables shall run in cable frays mounted horizontally or verfically on cable tray support

system which in turn shall be supported from floor, ceiling, overhead structures, irestles,
pipe recks, trenches or other building structures.

4.01.02 Horizontally running cable trays shall be clamped by bolting to cantilever arms and verticaly
running cable trays shall be bolted to main support channel by suitable bracket/clamps on
both top and bottom side ralls at an Interval of 2000 mm In general. For vertical cable
risers/shafis cable trays shall be supported at an interval of 1000mm in general. Fixing of
cable trays to cantllever ams or maln support channel by welding shall not be accepted.
Cable fray installation shall generally be caried out as per the approved guidslines/
drawings. Vendor shall design the support system along with fray, spacing etc in line with
tray loadings/drawings.

4.01.03 The cantilever arms shall be positioned on the main support channel with a minimumn
vertical spacing of 300 mm unless otherwise indicated.

4.01.04 The contractor shall fix the brackets/ clamps/ insert plates using anchor fasteners. Minimum
slze of anchor fasteners shall be M 8 X 50 and material shall be stalnless steel grade 316 or
better. Anchor fastener shall be fixed as recommended by manufacturer and as approved
by site engineer. For brick wall suitable anchor fasteners shall be used as per the
recommendations of manufacturer. Make of anchor fasteners subject to QA approval and
the samae shall be finalized at pre-award stage.

4.01.05 All cable way sections shall have identification, designations as per cable way layout
drawings and painted/stenciled at each end of cable way and where there is a branch
connection to another cable way. Minimum helght of letter shall be not less than 75 mm. For
long lengths of trays, the identification shall be painted at every 10 meter. Risers shall
additionally be palnted/stenclled with Identification numbers at every floor.

4.01.06 In certain cases it may be nacessary to site fabricate portions of frays, supports and other
non standard bends where the normal prefabricated frays, supports and accessories may




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

4.02.00

4.02.01

4.02.02

4.02.03

4.02.04

4.02.05

4.03.00
4.03.01

4.04.00
4.04.01
4.04.02

not be suitable. Fabricated sections of trays, supports and accessories to make the
ingtallation complete at site shall be neat in appearance and shall match with the
prefabricated sections in the dimensions. They shall be applied with one coat of red lead
primer, one coat of oll primer followed by two finishing coats of aluminium palnt.

Condulta/Plpes/Ducts Installation

The Contractor shall ensure for properly embedding conduit pipe sleeves wherever
necessgary for cabling work. All openings in the floor/roof/well / cable tunnel/cable trenches
made for conduit installation shall be sealed and made water proof by the Contractor.

Gl pull wire of adequate size shall be laid in all conduits before instellation. Metalic conduit
runs at termination shal have two lock nuts wherever raquired for juncfion boxes etc.

Conduit runs/sleeves shall be provided with PVC bushings having round edge at each end.
All condults/pipes shall have thelr ends closed by caps until cables are pulled. After cables
are pulled, the ends of conduits/pipes shall be sealed with Glass wool/Cement Mortar/Putty
fo prevent entrance of moisture and foreign material

Exposed conduit/pipe shall be adequately supported by racks, damps, straps or by other
approved means. Conduits /pipe support shall be installed square and true to line and grade
with an average spacing between the supports as given below, unless specified otherwise

Conduit /pipe size (dla). Spacing
Upto 40 mm 1M

50 mm 20M
65-85 mm 25M
100 mm and above 30M

For bending of conduits, bending machine shall be amranged at site by the contractor to
facilitate cold bending. The bends formed shall be smooth.

Junction Boxes Installation

Junction boxas shall be mounted at a height of 1200mm above floor level or as specified in
the drawings and shall be adequately supported/mounted on masonry wall by means of
anchor fasteners/ expandable bolts or shall be mounted on an angle, plate or cther
structural supports fixed to floor, wall, ceiling or equipment foundations.

Cable Installation
Cable Instalation shall be carrled out as per IS: 1255 and other applicable standards.
For Cable unloading, pulling aete following guldelines shall be folowed In general:

a) Cable drums shall be unloaded, handled and storad in an approved manner on hard
and well drained surface so that they may not sink. In no case shall be drum be
stored flat i.e. with flange horizontel. Rolling of drums shall be avoided as far as
possible. For short distances, the drums may be rolled provided they are rolled
slowly and in proper direction as marked on the drum. In absence of any indication,
the drums may be rdlled In the same direction as It was rolled during taking up the
cables. For unreeling the cable, the drum shall be mounted en sultable Jacks or on
cable wheels and shall be rollad slowly so that cable comes out over the drum and
not from below. All possible care shall be taken during unresling and laying to avold
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4.04.03

4.04.04

4.04.05
4.04.06
4.04.07

4.04.08

4.04.09
4.04.10

4.04.11

4.04.12

damage due to twist, kink or sharp bends. Cable ends shall be provided with sealed
plastic caps to prevent damage and ingress of moisture.

b) While laying cable, ground rollers shall be used at every 2 meter Ierval to aveld
cable touching ground. The cables shall be pushed over the rollers by a gang of
people positioned in between the rollers. Cables shall not be pulled from the end
without having intermediate pushing arrangements. Pulling tension shall not exceed
the values recommended by cable manufacturer. Selection of cable drums for each
run shall be so planned 80 as to avoid using straight through joints, Care should be
taken while laying the cables 8o as to avoid damage to cables. If any particular
cable is damaged, the same shall be repaired or changed to the satisfaction of
Project Manager-.

Cables shall be lald on cable trays strictly In line with cable achedule

Power and control cables shall be lald on separate tlers Inline with the approved
guidelines/drawings. The laying of different voltage grade cables shall be on different tiers
according to the voltage grade of the cables. In horizontal tray stacks, H.T. cables shall be
laid on top most tier and cables of subsequent lower voltage grades on lower tiers of trays.
Single core cable in trefoil formation shell be laid with a distance of four imes the diameter
of cable between trefoil center lines and clamped at every two metre. All muliicore cables
shall be laid in touching formation. Power and control cables shell be secured fixed to
trays/support with cable cdamps/fties with self locking arrangement. For horizontal trays
arrangements, multicore power cables and control cables shall bs secured at every five
meter interval. For vertical tray arrangement, individual multicore power cables and control
cables shall be sacured at every one meter. After completion of cable laying work In the
particular vertical tray, all the control cables shall be binded to trays/supports by cable
clamps/ties with self locking arrangement at every five meter interval and at every bend.

Fibre Optical cable shall be laid in trenches/trays or as decided by Employer.
Bending radii for cables shall be as per manufacturer's recommendationg and 1S:1255.
Where cables cross roads/rail iracks, the cables shall be laid in hume pipe/ HDPE pipe.

No Joints shall bs allowed In trip circults, protection cireults and CT/PT circults. Also Joints In
crifical equipment in main plant area shall not be permitted. Vendor shall identify and
accordingly procure the cable drum length.

In each cable run some extra length shall be kept at suitable point to enable one LT/Awo HT
straight through joints to made, should the cable develop fault at a later stage. Control cable
termination inside equipment enclosure shall have sufficient lengthe so that shifting of
termination in terminal blocks can be done without requiring any splicing.

Wherever few cables are branching out from main trunk route troughs shall be used.

Wind loading shall be considered for designing support as well Cable trays wheraver
required.

Where there is a considerable risk of stearmn, hot oil or mechanical damage cable routes
shall be protected by barriers or enclosures.

The Installation work shall be carrled out In a neat worlanan llke manner & areas of work
shall be cdeaned of all scraps, water, etc. after the completion of work in each area every
day. Contrector shall replace RCC/Steel trench covers after the Installation work in that
particular area is completed or when further work is not likely to be taken up for some time.
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4.04.13

4.04.14

4.04.15

4.04.16

Separation

At |east 300mm clearance shall be provided between:

- HT power & LT power cables,

- LT power & LT controlinstrumentetion cables,

Segregation

1) Segregation means physical isolation to pravent fire jumping.

2) All cables associated with the unit shall be segragated from cables of other units.

3) Interplant cables of setation auxiliaries and unit critical drives shall be segregated in
such a way that not more than half of the drives are lost in case of single incident of
fire. Power and control cables for AC drives and commesponding emergency AC or
DC drives shall be |aid in segregated routes. Cable routes for one set of auxiliaries
of same unit shall be segregated from the other set.

4) In switchyard, control cables of each bay shall be |aid on separate racka/trays.

Minimum number of spare cores required to ba left for interconnection in control cables shall
be as follows:

Minimum number of spare cores required to be left for interconnection in control cables ehall
be as follows:

No. of cores in cable No. of spare cores
2C.3C NIL
5C
7C-10C
14C and above 3
Directly Burled Cables

a) Cable trenches shall be constructed for directly burled cables. Construction of cable
trench for cables shall include excavation, praparation of sieved sand bedding,
riddled soil cover, supply and installation of brick or concrete protective covers,
back filling and compacting, supply and installation of route markers and joint
markers. Laying of cables and providing protective covering shall be as per 1S:1255
and the enclosed drawings showing cabling details.

b) RCC cable route and RCC joint markers shall be provided wherever required. The
voltage grade of the higher voltage cables in route shall be engraved on the marker.
Location of underground cable joints shall be indicated with cable marker with an
additional Inscription "Cable JoInt™. The marker shall project 150 mm above ground
and shall ba spaced at an interval of 30 meatera and at every change in direction.
They shall be located on both sldes of road crossings and draln crossings. Top of
cable marker/joint marker shall be sloped to aveid accumulation of water/dust on
marker.
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4.04.17 Cable tags shall be provided on all cables at each end (just before entering the equipment
enclosure), on both sides of a wall or floor crossing, on each duct/conduit entry, and at
every 20 meters in cable tray/irench runs. Cable tags shall also be provided inside the
switchgear, motor control centers, control and relay panels etc. whera a number of cables
enter together through a gland plate. Cable tag shall be of rectangular shape for power
cables and control cables. Cable tag shall be of 2 mm thick aluminum with number punched
on it and securely attached to the cable by not less than two turns of 20 SWG Gl wire
conforming to 1S:280. Alternatively, the Contractor may also provide cable tags made of
nylon, cable marking ties with cable number heat stamped on the cable tags. The cable tag
requirements mentioned above shall prevail over Tag requirements mentioned elsewhere in
this document for HT power, LT power & control cables.

4.04.18 While crossing the floors, unarmoured cables shall be protected in conduits upto a height of
500 mm from floor leval If not lald In tray.

4.05.00 Cable Terminations & Connectlons

4.05.01 The termination and connection of cables shall be done strictly in accordance with cable

termination kit manufacturer” instructions, drawings and/or as directed by Project Manager.
Cable jointer shall be qualified to carryout satisfactory cable jointing/termination. Contractor
shall fumish for review documentary evidence/experience reports of the jointers to be
deployed éat site.

4.05.02 Work shall Include all clamps, fittings etc. and clamping, fitting, fidng, plumbing, soldering,
drilling, cutting, taping, preparation of cable end, crimping of lug, insulated sleeving over
control cable lugs, heat shrinking (where applicable), connecting to cable terminal, shorting
and grounding as required to complete the job to the satisfaction of the Project Manager.

4.05.03 The equipment will be generally provided with undrilled gland plates for cables/conduit
entry. The Contractor shall be responsible for punching of gland plates, painting and
touching up. Holes shall not be made by gas cutting. The holes shall be true in shape. All
cable entry points shall be sealed and made vermin and dust proof. Unused openings shall
be effectively sealed by 2mm thick aluminium shests.

4.05.04 Control cable cores entering control panel/switchgear/MCC/miscellaneous panels shall be
neatly bunched, clamped and tled with self locking type nylon cable fles with de Interlocking
facility to keep them in position.

4.05.05 All the cores of the control cable to be terminated shall have identification by providing
ferrulas at either end of the core, each ferrue shall be indelible, printed single tube ferrule
and shall include the complete wire number and TB number as per the drawings. The ferrule
shall fit tightly on the core. Spare cores shall have similar ferrules with suffix sp1, sp2, —etc
along with cable numbers and coiled up after end sealing.

4.05.08 All cable terminafions shall be appropriately fightened to ensure secure and rellable
conneactions.
6.00.00 EARTHING SYSTEM

5.01.00 Earthing system shall be in strict accordance with 1S:3043 and Indian Electricity Rules/Acts
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5.02.00

5.03.00

5.04.00

The earthing system shall be designed for a life expectancy of at least forty (40) years, for a
system fault current of 50 kA for 1.0 sec. The minimum rate of corrosion of steel for
selection of earthing conductor shall be 0.12mm per year.

Earthing system networid/earthmat shall be interconnedted mesh of mild steel rods buried in
ground in the plant All areas under contractor scope of supply shall be interconnected
together by minimum two parallel conductors. The Contractor shall furmnish the detailed
design and calculations for Employer's approval. Contractor shall obtain all necessary
statutory approvals for the system. All the columns shall be earthed by nearby risers and
earthmat grid spacing shall be minimum 10 mts. Minimum two nos of risers shall be
provided for each equipment in SG area. Separate dedicated rigser shall be provided for C&l
earthing purpose and also for Lightning down conductor connection purpose. Sufficient nos
of rieers near the equipment shall be provided as per the system requirement

The earth conductors shall be free from pitting, laminations, rust, scale and other electrical,
mechanical defects

The material of the earthing conductors shall be as follows:

1) Conductors above ground level - Galvanized steel
and in built up trenches.

2) Conductors buried in earth - Mild steel

3) Earth electrodes - Mild steel rod

The sizes of earthing conductors for various electrical equipments shall be as below:

Equipment Earth Earth conductor above
conductor ground level & in built-
buried in up trenches
earth

a) Main earth grid Min 40 mm dia. MS 85 x 8mm GS flat
rod
or ag per actual
calculation whichever
is more

b) 33kV/11kV/6.6kV/3.3 kV/ — 65 x 8mm GS flat

switchgear equipment and
415V switchgear

c) 415 V MCC!/ Distribution —_ 50 x 6mm GS flat

boards / Transformers

d) LT Motors above 125 KW — 50 x 8Bmm GS flat

25 KW to 125 KW — 25 x 6mm GS flat
1KW to 25 KW —_ 25 x 3mm GS flat
Fractional House power motor —_ 8 SWG GS wire

e) Control panel & control desk — 25 x 3 mm GS flat

f) Push button station / Junction — 8 SWG Gl wire

Box
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5.05.00

5.08.00

5.07.00

5.08.00

5.09.00

5.10.00

5.11.00

5.12.00

5.13.00

5.14.00

5.15.00

q) Columns, structures, cable — 50 x 8mm GS flat
trays and bus ducts enclosures
h) Crane, rails, rail tracks & other 25 x 6mm GS flat

non-current carrying metal parts

Metallic frame of all elecfrical equipment shall be earthed by two separate and distinct
connections to earthing system, each of 100% capagcity, Crane rails, tracks, metal pipes and
conduits shall also be effectively earthed at two points. Steel RCC columns, metellic stairs,
and rails etc. of the building housing electrical equipment shall be connected to the nearby
earthing grid conductor by one earthing ensured by bonding the different sections of hand
rails and metallic stairs. Metallic sheaths/screens, and armour of multi-core cables shall be
earthed at both ends. Metalllc Sheaths and armour of single core cables shall be earthed at
switchgear end only unless otherwise approved. Every alternate post of the switchyard
fence shall be connected to earthing grid by one GS flat and gates by flaxible lead to the
earthed post. Railway tracks within the plant area shall be bonded across fish plates and
connected to earthing grid at several locations. Portable tools, appliances and welding
equipment shall be earthed by flexible insulated cable.

Each continuous laid lengths of cable tray shall be earthed at minimum two places by G.S.
flats to earthing system, the distance between earthing points shall not exceed 30 meter.
Wherever earth mat is not available, necessary connections shall be done by driving an
earth electrode In the ground

Neutral points of HT fransformer shall be earthed through NG resistors. The Contractor shall
connect the NGR sarthing point to earth electrodes by suitable earth conductors.

Neutral connections and metallic conduits/pipes shall not be used for the equipment
earthing. Lightning protection system down conductors shell not be connected to other
earthing conductors above the ground level.

Connections between earth leads and equipment shall normally be of bolted type. Contact
surfaces shall be thoroughly cleansd before connections. Equipment bolted connections
after being tested and chacked shall be painted with anti corrosive paint/compound.

Suitable earth risers as approved shall be provided above finished floor/ground level, if the
equipment Is not avallable at the time of laying of maln earth conductor.

Connections between equipment earthing leads and between main earthing conductors
shall be of welded type. For rust protection the welds should be treated with red lead
compound and afterwards thickly coated with bitumen compound. All welded connections
shall be made by éelectric arc welding.

Resistance of the joint shall not be more than the resistance of the equivalent length of
conductors.

Earthing conductors burlad In ground shall be lald minimum 800 mm below grade level
unless otherwise indicated in the drawing. Back filling material to be placed over buried
conductora shall be free from stones and harmful mixtures. Back filling shall be placed in
layers of 150 mm.

Earthing conductors embedded in the concrete floor of the building shell have approximately
50 mm concrete cover.

A minimum earth coverage of 300 mm shall be pravidad between earth conductor and the
bottom of trench/foundation/underground pipes at crossings. Earthing conductors crossings
the road can be Installed In plpes. Whearever earthing conductor crosses or runs at less than
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5.168.00

5.17.00

5.18.00

5.18.00

5.20.00

6.00.00
6.01.01

6.01.02

300 mm distance along metallic structures such as gas, water, steam pipe lines, stesl
reinforcement in concrete, it shall be bonded to the same.

Earthing conductors along thelr run on columns, walls, atc. shall be supported by sultable
welding / cleating at interval of 1000mm and 750mm respectively.

Earth pit shall be of treated type & shall be constructed as per 1S:3043. Electrodes shall be
embedded below psrmanent moisture level. Minimum spacing between electrodes shall be
600mm. Earth pits shall be treated with salt and charcoal as per 1S:3043. Test links shall be
provided with bolted arrangement aongwith each earth pit, in order to fadilitate
measurement of earth rasistance as & when required.

On complefion of Installation continulty of earth conductors and effidency of all bonds and
joints shall be checked. Earth resistance at earth terminations shall be measured and
recorded. All equipment required for testing shall be fumished by contractor.

Earthing conductor shall be buried at least 2000mm outside the fence of electrical
installations. Every alternate post of the fences and all gates shall be connected to earthing
grid by one lead.

Other Requirements of Earthing System:

Standard/Code IEEE 80, IS 3043
Earthing System
Life expectancy 40 Years
System Fault Level System Fault Level
50 KA for 1 sec
Soil resistivity Actual as per site conditions.
Min. Steel corrosion 0.12mmvyear

Depth of burial of main earth conductor  600mm below grade level; where it crossas
trenches, pipes, ducts, funnels, rail tracks, etc., it
shall be at least 300mm below them.

Conductor joints By electric arc welding, with resistance of joint
not more than that of the conductor.

Welds fo be treated with red lead for rust protection and then coated with bltumen
compound for corrosion protection.

Surface resistivity - Gravel 3000 ohm-meter

- Concrete 500 ohm-meter

LIGHTNING PROTECTION SYSTEM

Lightning protection system shall be In sfrict accordance with IEC : 82305 and latest IS
standards.

Lightning conductor shall be of 25x8mm GS strip when used above ground level and shall
be connected through test link with earth electrode/earthing system




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

6.01.03

6.02.00

7.00.00

7.01.01

7.01.02

7.01.08

7.01.04

7.02.00

Lightning system shall comprise of air termingafions, down conductors, test links, earth
elsctrode etc. as per approved drawings.

Down Conductors
1. Down conductors shall be as short and straight as practicable and eshall follow a
direct path to earth elecirode.

2. Each down conductor shall be provided with a test link at 1000 mm above ground
level for testing but it shall be in accessible to interference. No connections other
than the one direct to an earth electrode shall be made below a test point.

3. All joints in the down conductors shall be welded type.

4, Dewn conductors shall be deated on outer side of building wall, at 750 mm interval
or welded to outside bullding columns at 1000 mm Interval.

5. Lightning conductor on roof shall not be directly cleated on surface of roof.
Supporting blocks of PCC/ineulating compound shall be used for conductor fixing at
an interval of 1500 mm.

6. All metallic structures within a vicinity of two meters of the conductors shall be
bonded to conductors of lightning protection system.

7. Lightning conductors shall not pass through or run Inslde Gl Condults.
8. Testing link shall be made of galvanized satesl of slze 25x 6mm.
9. Pulser system for lightning shall not be accepted

10. Hazardous areas handling inflammable/explosive materials and associated storage
areas shall be protected by a system of aerial earths.

TESTS

All equipment to be supplied shall be of type tested design. During detail engineering, the
contractor shall submit for Employer's approval the reports of all the type tasts as listed In
this spacification and carried out within last ten years from the date of bid opening. Thess
reports should be for the tast conducted on the equipment simllar to thoss proposed to be
supplied under this contract and the fest(s) should have been either conducted at an
independent laboratory or should have been witnessed by a dlient.

However if the contractor is not able to submit report of the type test(s) conducted within
last ten years from the date of bid opening, or in the case of type test report(s) are not found
to be meeting the specification requirements, the contractor shall conduct all such tests
under this contract at no additional cost to the Employer either at third party lab or in
prasance of cllent/Employers representative and submit the reports for approval.

All acceptance and routine tests as per the specification and relevant standards shall be
carried out. Charges for these shall be deemed to be included in the equipment price.

The type test reports once approved for any projects shall be treaied as reference. For
subsequent projects of NTPC, an endorsement sheet will be fumished by the manufacturer
confirming similarity and “No design Change™. Minor changes if any shal be highlighted on
the endorsement sheet.

Type Test reports shall be furniashed for the following
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7.02.01

Type tests on Cable Trays support system

a)

B)

Test 1A:

On main support channel type-C2 for cantilever arme fixed on one side only. A 3.5
meter length of main eupport channel shall be fixed vertically at each end to a rigid
structure as per the fixing ammangement as shown in the enclosed drawing. Eight (8) nos.
750 mm cantilever amms shall be fixed to the main channel and each arm shall be
loaded over the outboard 800 mm with & uniform working load of 100 kg. Subsequently
a point load of 100 kg shall be applied on arm 2. A uniform proof load on all the ams
equal to twice the working load shall be then be applied. Deflections shall be measured
at the points shown in the enclosed drawings and at the following load intervals:

i) Working load

i) Working load + point load

iy Offload

iv) Proof load + point load

V) Off load
The deflection measured at working loads shall not exceed 18Bmm. The permanent
defiection after removing the combination of working load and point load shall not
exceed 10 mm at the arm tips and 6 mm on the channel. No collapse of the structure
shall occur with a combination of proof load and point load applied.

Test 1B:

Test 1A shall be repeated with Eight Cantilever ams uniformly loaded and with the
same point load on am 2

Teat 2: On Main support channel type -C2 for cantilever arms fixad on hoth

a)Test2A: A 3.5 m length of maln support channel C2 for cantilever arms fidng on

both sides shall be fixed at each end to rigid structure as per the fixing amangement as
shown in the enclosed drawing. Six (8), 750 mm cantilever ams shall be aftached to
each sides and each arm uniformly loaded to a working load of 100 kg over the out
board 600 mm. A point load of 100 kg shall than be applied to arm 2, followed by a
uniferm proof load of twice the working load on all the arms; deflection shall be
measured at points shown in the enclosed drawings at the following load intervals.

) Working load

)} Working load + Polnt load

iy Offload

iv)  Proofload + Point load

1)) Off load

The deflection measured at working loads shall not exceed 16mm. The permmanent
deflection after removing the combination of working load and point load shall not
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oxcesd 10 mm &t the arm tips and 6 mm on the channel. No collapse of the structure
shall occur with a combination of proof load and point load applied

b) Teat 2 B: The test 2 A shall be repeated with the assembly but with an asymmetrical
load on the C2 column and point load applied to arm 8. The 100 kg and 200 kg
uniformly distributed loads shall be applied to the upper three arms on one side and the
lower three amms on the opposite side.

Test 3 ; Tests on Channel Fixed on Beam/Floor

A length of main support channel section shall be fbed to steel structurefiocor and heve
loads applied as shown in the drawing enclosed and as detailed below

a) Test 3A : A langth of stesl structure shall be rigldy supported. It should be fitted on a
meter length of channel saction using beam clamps welded/bolted. A point
load of 1200 kg shall be applled to the centre point via two brackets. No
distortion or pulling of the components shall take place.

b) Test 3B: With the components assembled as in Test 3A, two perpendicular point loads
of 600 kg shall be simultaneously applied at positions 150 mm either side of
the centre line, no distortion or pulling of the components shall take place.

c) Test 3C: With the components assembled as in Test 3A, a perpendicular point load
shall be applied at a polnt 150 mm on one sids of the centre line.

The load shall be gradually Increased to the maximum value that can be
applied without causing distortion or pulling of the componeants. This value
shall be recorded.

Testd: Channel Ingert Test

A 2.5 m length of C1 channel fixed to the concrete wall/ steel structure as per
actual site installation conditions. 8 nos. of 750 mm cantilever arms shall be
attached to C1 channel as shown in enclosed drawing. Each amm uniformly
loaded to a working load of 100 kg over the out board 800 mm. A point load of
100 kg shall than be applled to amn 2, followsd by a uniform proof load of fwice
the working load on all the arms; deflection shall be measured at points
shown In the enclosed drawings at the following load Intervals.

1) Working Load

ii)) Working Load + Point Load

iii) Off Load

v) Proof Load + Polint Load

V) Off load

The deflaction measured at working loads shall not excead 16mm. The pemanent
deflection after removing the combination of working load and point load shall not exceed 10
mm at the arm tips and 6 mm on the channel. No collapse of the structure shall occur with a
combination of procf load and point load applied

Test5: Channel nut slip characteristics (what ever applicable)
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7.02.02

7.03.00
7.03.01

7.03.02

Tests 6A1,6A2,5A3: A length of channel C1 section 200mm long shall have fitted
bracket with the two bolt fixing as shown in drawing enclosed.
With loads applied at the position shown in drawing enclosed nut slip shal be
determined with bolt torque of 30NM, 50 NM and 85 NM No fewer than three
measurements shall be made for each torque setting.

A minimum loading of 720 kg shall be obtained before nut slip with bolt torque of 85
NM.

Tests 681,682,6B3: The length of channel C1 section 200 mm Iong shall heve fitted
bracket with the one bolt fixing as shown in drawing enclosed. With loads applied at the
position shown in drawing, nut slip shall be determined with bolt torques of 30 NM, 50
NM and 85 NM. No fewer than three measurements shall be made for each torque
setting.

A minimum loading of 350 kg shall be obtalned before nut dlip with a bolt torqua of 85
NM.
Test 6 Weld Integrity Test

After deflection test as per test 1A, 1B, 2, 3 & 4 weld integrity shall be checked by
magnetic particle inspection to detect sub-surface cracks developed, if any.

Cable termination kit and straight through joints should have been tested as per 1S:13573
for 3.3kV grade & above.

Routine/ Acceptance Tests

Routine Tests

a) Routine tests as per specification and applicable standards shall be carried out on
all requirements/items covered in the specification.

b) Physlcal & dimensional check on all equipments as per approved
drawings/standards

c) HV/IR as applicable.

d) Check/measurement of thickness of paint/zinc coating/nickel-chrome plating as per
specification & applicable standard.

Acceptance Test

a) Galvanising Tests as per applicable standards

b) Walding chacks

c) Deflection tests on cable trays:

d One piece each of 2.5m length of cable tray of 300mm & above shall be taken as
sample from each offered lot. It shall be supported st both end & loaded with
uniform load of 76 kg/meter along the length of cable tray. The meximum deflection
at the mid-span of each alze shall not axceed 7mm.

d) Proof load tests on cable tray support system
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8.00.00
8.01.01

8.01.02

8.02.00

i)

e)

Tests on Main Support Channel shall be done if only C1 Channel are in scope of
supply and cantilever ams shall be fitted on one side. This test shall be same as
test 4 of type test.

Test on Main Support Channel shall be done with C2 channel and cantilever ams
fitted on both sides, if C2 channels are in scope of supply. This test shall be same
as test 2A of type test Then test (i) above shall not be done.

Nut slip characteristic test (it shall support minimum load of 350kg before nut slips
with a bolt torque of 85 NM). This test shall be same as test 5B3 of type test.

The procedure for carrying out tests at “d" above shall be as per detsils given in
Type Tests in specificafion thereafter Die-Penetration test shall be carried out to
check weld Integrity.

The above accaptance tests shall be done only on one sample from each offered
lot.

COMMISSIONING

The Contractor shall camy out the following commissioning tests and checks after
Installation at site. In addition the Contractor shall camy out all other checks and tests as
recommended by the Manufacturars or else required for satisfactory performance..

Cablea

a)
b)
c)

d)

e)

f
9)

h)

Check for physical damage
Check for insulation resistance before and after termination/jointing.

HT cables shall be pressure tested (test voltage as per 1S:7098) before
commissioning.

Check of continulty of all cores of the cables.

Check for comrectnass of all connactions as per relevant wiring diagrams. Any minor
modification to the panel wiring like removing/inserting, shorting, change in tarminal
connections, etc., shall be carmied out by the Contractor.

Check for correct polarity and phasing of cable connections.

Check for proper earth connections for cable glands, cable boxes, cable armour,
screens, atc.

Check for provision of correct cable tags, core ferrules, ightness of connectlons.

Cable trays / supports and accessories

1)

2)
3)

Check for proper galvanizing/painting and identification number of the cable
trays/supports and accessories.

Check for continuity of cable trays over the entire route.

Check that all sharp corners, burrs, and waste materials have been removed from
the trays supports.
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4) Check for earth continuity and earth connection of cable trays.

8.03.00 Earthing and Lightning protection system
1) Earth continuity checks.
2) Earth resistance of the complete system as well as sub-system.

9.00.00 ELECTRICAL LAYOUT PHILOSOPHY:

While developing the layout the bidder must give due consideration to the following

requirements:

a) Adequate distance shall be malntained between the transformera. As baslc guldelines
following normms will be adhered to:

1) Transformers shall be separated from the adjacent building/structures and from
each other by 8 minimum distance as defined below or by a fire wall of two
hours of fire resisting of height at least 600 mm abova bushing / pressurs ralief
vent whichever is higher.

Oil capacity of individual transformer Clear separating distance

(in liters) (in meters)
5,000 to 10,000 8.0
10,001 to 20,000 10.0
20,001 to 30,000 12.5
Over 30,001 15.0

2) In case of auxlllary transformers having an aggregate oll capaclty In excess of
2300 liters but individual oil capacity of less than 5000 liters, the maximum
separating distance between transformers and surrounding building shall be &t
least 6M unless they are separated by fire separating walls or are protected by
high velocity spray system.

3.) Rail track shall be provided in Transformer yard for movement of each
transformer. The rail track in Transformer yard shall be connected with TG
area rail track The Foundation top of traneformer & rail top shall be at EL +-
0.0M. Bus duct support or Transformer body shall be at least 8.0M from A-Row
of TG building to clear the movement of GT/ Stator/UT/ST/UAT on rail line.
Jacking pads shall be provided where the rail track changes the direction.
Mooring post shall be provided on rail track for handling the transformers.

4) For each transformer a pit shall be provided all around at a distance of 1.5 m
(minimum) from transformer outer edge. A sump pit ehall be provided for each
pit. A common oil retention pit per unit shall be provided to hold oil quantity of
the largest transformer (by volume) & 10 minutes of water quantity of HVW
apray system for the largest transforer. Sump pit of individual transformer
shall be connected to common oil retention pit of that unit.

5) Rail track shall be provided for all outdoor transformers up to road for movement
of each traneformer of size more than or equal to 7.5MVA Transformer. Jacking
pads shall be provided where the rail track changes the direction. Jacking pad
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shall also be provided at the location of installation of transformer and mooring
post shall be provided on rail track for handling the transformers.

8.) The Tranaformer fencing shall be at 1.0 M (minimum) distance from the pit wall.
The Height of fencing shall be 2.5 M (minimum) and fencing shall have personal
enfry gate and removable type fencing/gate for transformer withdrawal.

7) The transformer firewall, pit sizing and dearances from adjacent
building/structures ete. shall be as per IS 1646/CBIP manual on Transformer

8) However, for all outdoor transformers of oil capacity less than 2000 litre, a trench
of suitable size shall be provided all around at a distance of 1.0 m (minimum)
from transformer outer edge. A sump pit shall be provided for each trench.

b) Layout requirements for Electrical MCC/switchgear rooms

1. Separate Switchgear Rooms shall be provided for each unit For TG building, all HT
boards shall be provided in HT switchgear room at only one floor and all LT boards
shall be provided in LT switchgear room &t only one floor

2. The following clearances shall be maintained for HT Switchboard.

a.) Front Clearance

i) For one Row of Swr. - 2.0 M (Min)
Il) For two Rows of Swar. - 2.5 M (Min)
b.) Back Clearance - 1.5M (Min.)
c.) Side Clearance

Min. 800 mm, however provision to be made for any additional panel in future at
both ends. Therefore end dlearance shall be 800+width of panel (induding spare
panels/dummy panels etc.)

3. The following clearances shall be mainiained for LT Switchboard.
a.) Front Clearance

i) For one Row of Swgr - 1.5M (Min)
ii) For two Rows of Swgr -1.8/1.75M depending upon the depth of
panels etc
b.) Back Clearance
i) For single front - 1.0M (Min)
ii) For double front - 1.5M (Min)

¢.) Side Clearance

Min. 800 mm, however provision to be made for any additional panel in future at
both ends. Therefore end dearance shall be 800 mm + width of panel.

For offsite areas, HT Switchboard clearances shall be followed wherever both LT &
HT switch boards are in the same MCC room.
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4. Height of HT/LT Switchgear Room and Boiler MCC room

)} With Bus Duct - 4.5 m (min)

i) Without Bus Duct - 4.0 m (min)
Further no vertical bracings shall be envisaged in HT/LT switchgear room and
associated cable vault area.

5. Cable trench/Cable vault

For LT switchgear/MCC room at EL 0.0M, minimum 1400 wide x 1400 deep cable
trench shall be provided to route the cables. Horizontal cable trays shall be routed in
cable frenches.

¢) Minimum clear working space 1200mm
around the equipment

d) Inbuildings having MCC, minimum 2 fire door along with one roling shutter of adequate
slze/capacity shall ba provided.

e) The cable enfry and ext from switchgear room shall be from 1.5 mtr (minimum) above
FGL




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing and the design 1f covers ara the property of NTPC LTD. and musl not ba copied, lcaned

of exhibitad either i part or in whe'e without written perrmussion Any contavention Is liable for prosecution

3 l
S.No. | Conductor Size E |
| | HT Power " (Dimensions |
| Cables in mm)
] 93 sg.mum 13
2 150 sg.mm 17 |
=3 300 sqmm | 17
|
1
RA [FOR TENGEH SUMPDSE NN W T Al
REV 7 Lo m] ¢ Joa |
NO. DESCRIFTION asn| M1 S ) ] e | o
CLEAREC BY
'w!? :r‘x«‘\] o - (S =
NTPC -\‘- A{.‘.\&’-% MO '_)fT:[[n_‘F‘rJl >
DVOINEITRNG  ONISION . ]
PROLIECT e -
STANDARD
= AL NEAWINL




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing and the design it covers are the property of NIPC LTD, and must not be copled, looned

or exhiblted efther in port or In whole without written permission. Any contravention Is lieble for prosecution

2500
A
A—25 260 250 250 250 25—’
s '<3"| Jbos
: =
i 1 [ 1
: 1 0 [ i
1) 1 1 1
- —3 § u|
1 1
5 'L J’ B ";l
» 8 YOO HOLE
—] & [
| T_—¢ e >
l 53 2 TR WD
J2 ) =
WINRAN
i 8
[ {_,' g 25 50- 50
1al 2 SECTION B-§
A—
C /—14Dﬁhﬁ£
J $/ |
ARl % L EE -
) ;d"
SECTION C~
“ AR B i
% /-—‘Nn*m /—k—q.z:'ruu . EIXING CLAMP,
< ¢ | & [ s
/ re
g g ¢ ¢ é‘ é"’]fg
& & — 8
& - | S e & O @ -$—-‘L y
4 LS
§ 25 50 g 35— 20 25 250 4000~ Ry 255 2z,
COUPLER PLATE SIDE_BURHER —
1. ALL DRSEWNSIOMS ARE N mm.
2. MATERMAL:~Zmyn THICK. MS SHEET.
3. FINISH =—HOT D& GALVANISED
4. W—m PIAE
5. TOLERAMCE:=AS PER RELEVANT iS.
RD [FOR TENDER PURPOSE [y [ foud | = [ [ = — I o
RC [FOR TENDER PURPOSE p| o[ ss[ - [ rRa| - | - AS frrand
RB [FOR TENDER PURPOSE -|1-T-1~-1-1T-71- -
RA [FOR TENDER PURPOSE - =T == 1= - fosue
REV] M| E |c [ca
IPTION DRAWNDE CHKD APPD | DATE
NO. DESCRIPT] § T
Perd) die N EC T TI>.
NTPC { A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING  CRSION
PROVECT
STANDARD
TIMLE
LADDER TYPE CABLE TRAY.
3zt SCALE |DRG. NO. REV. NO.
I -D N
Ad NTS 0000—-211-POE-A-001 D




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

REV. NO.
RD

NI E Ir."I"I>.
( A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING DIVISION
STANDARD
PERFORATED TYPE CABLE TRAY.

PRG- N0 0000-211-POE-A-002

SCALE
NTS

o= T
NTPRPC

H4

PROJECT
TITLE

SIZE

-, BHHHE
M.,u [ @MN vl Hm
.r_M i w AR _m
[ £ m T 3l
mM ﬂ m mum [fr]ed Cm

o A SHnBEE
U.mwv.mkw.v mmw mm TR
> <o mwm«m sG] ¢
ees sl e
W%mwlmml LA [ ] §
> <p-<-<f
e | I B Mg el
P15 T ; 25 |2|z| &
SRS IEEE
. L d R 4K
i jumw <k /% > _.m J@M 0 ! SR
et I e »ﬁ alela|s|Eg
1w/ar /e &/ g !
M.H.Mw“ ) i & 4 w
=R - L B
kbcoeis d| ] R
5 <p-c-al
il < &
&) ﬂw»rtm_w.mm. )
: T/ 4~ /oL -
Al_ } oot £z/9

UO[3NDAS0Ud U0 3|%0)] 5| UOIFUIADULUOD AUy “UOISSIWJAd U3JK FNOURIM \OYM Ul JO ruod U] JIYLd PaQXa Jo

pauon) .ﬂoﬁOU 80 30U 1SNW PUD "F1T JdUIN $0 Ajuadoud auyy adv sJanod 3 uBisep ayi pun Bumoup Si)




copied, locaned

must not be

. C

't covers ore the prope~ty of NTPC LT

ihis drawing and the desi

ed eltner in part or In whole without written permission. Any contravention Is loble for prosecution,

+

o xnlb

!

00 A=({2R+W4) -————h’mﬂ/ ~
50 MM (TYP.) £
=
= ==y
DETAIL' X' ]
\\ ki
\}\.»—Wa ‘ o ‘
) i | =
( 1
\\ / =%
\“"_ - —
R \' / \;R v s
k1 o
il = ":—J
|
Z(WP)JV——W—P—JZ(TYP)
HORIZONTAL TEE
el
NP2
JE [ OW)I 5T ]
N - =
T e Q
= & ~—
o N E| 4Nos. OF 109 HOLESS
P
= |
oy !
& o
- DETAIL-'X
INNER WIDTH | DEPTH OF | by nive mADIUS (R
OF TRAY(W) | TRAY (H) (®) A
150, 300 150 300 500
& B0G o -
1200 2554 2704 3004
NOTES,
1. ALL DIMERSIONS ARE M mm.
2. INNER WIDTH (W) '~ 150, 300 & B800mm
3. MATERWL = 2mm. THICK MS SHEET.
4. TOLERANCE :-AS PER RELEVANT LS.
5. FINISH :~HOT DIP GALVANISED
B, ALL HARDWARE SHALL BE QALVANISED
AS PER STANDARD
RD [FOR TENDER PURPOSE | NC | uc Pyl W alul
RC |FOR TENDFR PURFOSE agl aBlrkd - [vv| - [ - | - [DT pome
RB [FOR TENDER PURPOSF o | o] ss| - [ e - | = | AS
L (e O S| i
RA [FOR TENDER PURPOSE -1-1- - [~ | - | - jposm
e S T A S R S S HE
REV. Y] E|C (e P.h'».ﬁ'_Hf
NO DESCRIPTION IERAWN DESIGN CHRY : ‘ { REPL | CATE
| CLEARED BY ‘

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

= O FHT
NTPC

~ T E
A NOVERNNENT OF INDWE EMTERSRSE
ENGINELTING DIVISEED

A TA"1D> .

HETAlLS

Bt

Abe IIRA%

Ao Al




covers ore the property of NTPC LTD an ust not ve copled, lecaned

This orawng and the desigr

cehlpited either in part or In whole without written permission Any contravention Is lioble for prosecution

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

=
Q
+
+
=
+
&
il
P ™
g
SECTION A-A
NOTES.

1. AL DIMENSIONS ARE IN mm

NP T

INNER WIDTH (W) .~ 15C, 300 & 800mm
MATERIAL = 2mm THICK MS SHEET,
TOLERANCE .—~AS PER RELEVANT 15
FINISH :=HOT DIF GALYANISED

ALL HARDWARE SMALL BE GALVANISED

AS CER STANDARD

y
L‘Jf’l‘.’)

25

£25
(

i i

e

-

70/50 1

50 I25
% ]
4}_

=

g/lF__

\4Nos OF 108 HOLES

DETAIL—X

HORIZONTAL BEND

T

l e 4
lg 8
[icu
. 7 ﬁ} I ‘\ é

& ko b w s H \smuo o

& & SUITABILE SIZE

90° (BOTH LEFT & RIGHT)

INSIDE WIDTH OF TRAY(W) | DEPTH OF | BENDING A
TRAY (H) |RADIUS(R)
150 300 600
130, 300% 600 100 1200 1354 | 1504 | 1804 |
T # T J *
RD [FOR TENDER PURPOSE VL | VO[] W9 T A
RC [FOR TENDER PURPOSE AB [aB |RkP| vV Lo Lm
— — o | 4 =
RE |FOR TENDER PURPDSE | DL| SS| - | RA| = | = | - | ASjewrm
RA [FOR TENDER PURPOSE | - | - T T - e
REV o M| E | C [Tl aon
NO DESCR ™" I0N ORAWN FIESIGH CHKD [—— - ARPD - DATE
CLEARED BY
[rma-mfrl -
™~ C I." T IT>.
NTPC ) S SUVERNMERT 1 NTBA P NTE ORI
ENGINEERING TW'SION

RCE




wist not be copied, lcaned

TD. an

covers are the property of NTPC L

o

drawing and the deslgr

Ikas

Ther In part or in whole without written permission. Any contravention is licble For prosecution

e.

exhilkiTed

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

10G

W0 NOS 10 @
HOLES FOR COUPLER PLATE

ELEVATION
VERTICAL ELBOW

(UPSIDE)

90°

{'\/ [EW A
WO NOS, 10 @
100 HOLES FOR COUFLER PLATL,

L &

—J-w%

90° VERTICAL BEND

DOWNSIDE)

NOTES.

-

L

AL DIWENSIONS ARE IN mm.

MHER WIOTH (W) - 130, 300 & 800mm
MATEFIAL 2mm. THICK WS SHEZT.
THFRANCE  «AS PER RELEVANT IS
FMESH —HOT DI CALYANISED

ALl HARDWARE SHALL FE A vaNSST(t

AT PER STANDARLD

SLOTED Q 10DW HOLE
3 (e
(TYP) *
& 4
o
g [Bour
R vqf
(,\ ‘6} 'l"‘ 5
; Mk g
pd =
Sl -, ¥ e
VEW BB |
INSIDE WIDTH BENDING
OF TRAY (W) | RADIUS (R) &
150, 300 1050 150
& 80O
RD|[FOR TENDER PURPOSE  [NTUNCIRA| 4 <
RC |FOR TENDER PURPOSFE AB | AB [RkP|  Nv B ot
RE |[FOR TENDER PURPOSE | DL| DL| SS RA ~ | AS e
RA FOR TENDER PURPOSE 1 - T - |- o[- o T | - pamm
REV, ' | ' Tt [c |caalmar| | |
|\.C-.| DESCRIFTION tmw}:wﬂcux:- ML Y | & iRl A *PPQ | LATE
| CLEARLD 3
[mﬁm"irﬁ‘ = s . -
: ™I I_T ID.
NTRC | A GOVERNMENT OF INDIA ENTERPRIST
FRGINEFRING DISTIN
AN "
| ] I'k & \ SRTTOAL TTOOW 1] ‘
| il T | HiW (INS]




wst net be coplee, loaned

ccvers are the property of NTPC LTD ar

Thas drawng and the desigr

. llable for prosecutlion

<,

o e'ther In part or In whoe wthout written perwmission Any controventlon |

=]

oxhiolt

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

{
/!
k _—
’==ﬂ
\
a " 50— 250—L
BN
/ N
\ ~—2NOS. 10 @ HOLES FOR
\K |/ COUPLER PLATE
. == K _
T T
f W—
A ]
T — T
| N
}/\ R
= — \\
\ / =
o
e INSIDE WiDTH| BENDING A=REWS100
OF TRAY (W)| RADIUS (R) 7
PLAN
800 1050 1450
300 1050 1300
NOTES.
VAL DIMENSIONS ARE IN i,
2 INNER WADTH (W) :— 150, 300 & BOOmm
3. MATERIAL ;— 2mmn. THICK WS SHEFT
4. TOLERANCE —AS PEH RELEVANT |3, A
I e RD [FOR TENDER PURPOSE  |\Jo-| vefld (¥ od
etttz RC |FOR TENDER PURPOSE AB | AB [RKF Vv il
oAl M "
RB |FOF TCNDER PURPOSE DLl L] SS| - TRal - [ - | - | AShe
RA [FOR TENDER PURPDSE | - | - | - | | T T nm
REV il | J M OE o DA s
NO.| DESCKIF TION rwwrﬂc {CiikD I ] s
‘W.ﬂrzﬁﬁ*l - === . B
s S B Ll = Py TETIAD
NTRPC A GOV RANMINT OF INCAA ENTERORISE
ENGINEERING  DIVISION
PR o
AN AN




This drowing ond the desipn 1€ covers are the property of NTPC LTD. and must not ke copled, loaned

or exhlbited elther In part or in whole without written permission. fny contravention is licble for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

0—1’

2.5m

o

B3
g

)

=,
O
.\

2.

ROTES,

V. ALL DREWSIONS ARE IR rvn.

2 MATERAL i~ 2.S5mum. THICK WS SHEET.
& TOLERANCE 3-AS PER RELEVAMT LS.
A FINSM ~MOT DIP GALVANISED

TWO P C1 BACK
RC |FOR TENDER PURPOSE /$ h@ Q}’K \N/ — —_ — ﬁ “%;?1
RB |FOR TENDER PURPOSE DL| DL| S8 RAl - | = | = | AS
RA |FOR TENDER PURPINSE - - - - -1~ ~  fpmess]
REV E | C |C&|aren
NO. DESCRIPTION ESIN CHD o -
CLEARED BY
= a s N T E T . T I
NTRC ( A GOVERNMENT OF INGIA ENTERPRISE )
ENGINEERING DIVISION
PROJECT
STANDARD
TIMLE C1 & C2 CHEANNEL, CABLE TRAY
SUPPORT SYSTEM

SIZE SCALE | DRG. NO. REV. NO.

A4 NTS l UDOO—Ell—PﬂE—A—OI3 RC




This drawing and the design it cavers ore the property of NTPC LTD and must not be copled, looned

or exhibited elther In pert or In whale wlthout written permlssion. Any contravention Is lable for prosecution,

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

SLOTS WITH
GRIPPING RIBS

SPRING SECURING
5LOT

TAPPED HOLE

P
\

L

CHANNEL NUT

~

-

STEEL SPRING DESIGNED TO ——

HOLD RUT [N POSITION IN
CHANNEL.

VY

=
=
=<

CHANNEL NUT WITH SPRING

.

SLOTS WITH J
GRIPPING RIBS

THREAD

ICAL_DET,

1. MATERWL - S@D STEEL
2. TINSH —HCT DIP GALYAMISED

N

CHAMFERED CORNERS
TO ALLOW NUT TO BE
ROTATED N CHANNEL

/

_/ = CHAMFERED CORNERS

TO ALLOW HEAD TO BE
ROTATED N CHANNEL

STUD NUT
L]
LR
OF FIXING ACCESSO
RC [FOR TENDER PURPOSE [ M [Mg 2R ~ [W] | —| - |=p o2
RB |FOR TENDER PURPOSE DL| DL| SS| = | RA[ = | = | = | AS jumemd
RA [FOR TENDER PURPOSE == T-T-1T=-1=1=
REV/
NO. DESCRIPTION prumbesocip | M | E [ C [C&d|mon] | e
CLEARED 8Y
NP C r.II>.
NTPC { A GOVERNMENT OF WDIA ENTERPRISE )
ENGINEERING DAVISION
PROJECT
STANDARD
TITLE TYPICAL DETAILS OF CABLE TRAY
SUPPORT SYSTEM
SIZE SCALE {DRG. NC. ] REV. NO.
Al NTS | 0000-21i-POE-A-D14 RC

TRAYIA-211-014




This drowing and the design It covers are the property of NTRC LTD. and must not be copled, loaned

or exhibited either in part or in whole without written permisslon. Any coniraventlon Is liable for prosecution

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

HOTE.

1. MNSH :—HOT DiP GALVANISED

ﬂ \/— C2Z CHANNEL SECTION
.

RC |FOR TENDER PURPOSE | ha M2 (0] — [NV | — | —| - P bste
RB |FOR TENDER PURPOSE | DL| DL| SS| - | RA| - | - AS luud
RA |FOR TENDER PURPOSE | - | = | = | = | = | - | - g -
REV
NO. DESCRIPTION o 6 B .l e L] o O
CLEARED BY
SR NTEC I TID.
NTPC ( A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING  DIVISION
PROVECT
STANDARD
THLE

TYPICAL DETAIL OF CABLE TRAY SUPPORT SYSTEM

SIZE SCALE |DRG. NO.

0000211 -POE-A—015

REV. ND.
RC




This drawing and the deslgn It covers are the property of NTPC LTD nnd must not be copled, lonned

or exhlblted elther In port or In whele without written permission. Any contraventlon Is liable for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

s
Y

ART-2

ROTES.
1. WATERIAL @ MS SHEET.
2. FRESH ¢ HOT DEF GALANIZED

=

<

Ay

\90‘

|9

-

==

U

L C1 CHANNEL

ART-1

ART-3

[. Ct CHANNEL

\90‘
I_m CHANNEL
RC |FOR TENDER PURPOSE Ml kel = [V [ = S o5
RB [FOR TENDER PURPOSE oLl oLl ss| - [ RA| - | - AS
RA |[FOR TENDER PURPOSE - =T-T=-T=1T-=-71- — e
REV/ c&l
NO. DESCRIPTION brumbesiod el M | E | C woro | owe
CLEARED BY
e W NTEPEC I.TD.
NTPC { A GOVERNMENT OF INDA ENTERPRISE )
ENGINEERING DIVISION
PROJECT
STANDARD
TIMLE
CANTILEVER ARMS
3IZE oI [ ————————— REV. WG
A4 NTS RC




Thnls drowing and the design It covers are the property of NTPC LTD. and must not be copled, loaned

or exhibited either In part or In whole without written pernmission. Any contraventlon is llakle for prosecutlon.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

nink

\ F

T ] é !
ALTERNATIVE
r POSITION OF
ONLY ONE BOLT C1 RUNNER
REQUIRED N CHANNEL
EITHER POSITION
o C2 CHANNEL C1 CHANNEL
ﬁ/\
ASSEMBLY—1 ASSEMBLY-2
k OE 0/
E e H\_/
@
v
N
ASSEMBLY—1
UPPER FIXING C2Z CHANNEL
ASSEMBLY=2

UPPER FIXING C1 CHANNEL

UPPER FIXING FOR CHANNEIL VERTICAL SUPPORTS

NOTES,
V. MATERIAL : MS SHEZ].
2. FRESH : HOT DO QALVANIZED

o,
\/1_‘/—’
RC [FOR TENDER PURPOSE |y [ha, o] — [VE] — [ —| — b{osB]
RB [FOR TENDER PURPOSE DL DL|SS| - |[RA|-[-1-]as
RA [FOR TENDER PURPOSE -l == =-{=-1-]- pus
REV] I
NO. DESCRIPTION bwampescd oo | M |_E | € |C8I|manl e
CLEARED BY
e LA WNTEC IT.TI>.
NTRPC { A GOVERNMENT OF MDA ENTERPRISE )
ENGINEERING  DIVISION
PROJECT
STANDARD
TITLE
TYPICAL DETAILS OF CABLE TRAY SUPPORT SYSTEM
SIZE SCALE |DRG. NO. REV. NO.
0000—-211-POE—A—017 2
A4 NTS RC




Thls drowing and the deslgn 1t covers are the properiy of NTPC LTD. and rmust not be copled, looned

or exhlbited elther In pert or In whole without written permission. Any contraventlon Is lable for prosecution

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

G|y e |

—O 5
o o o
L 1 [ =S
= S &3
¢z cHanNEL \C,CHANNEL
/
|| Assevey ASSEMBLY 2
HESVY! DUTY RLOOR LIGHT DUTY FLOOR
FIXING FOR G2 CHANNEL FKING FOR' &1  CHANNEL
Ak
é’/v\
: v
FLOOR FIXING FOR CHANNEL VERTICAL SUPPORTS
HOTES.
1. AT, : 45 SEET. RC [FOR TENDER PURPDSE  [fa (M, | —[VH = | = |— Ha 22
2. FINSH ; MHOT DiP SALVAMIZED
RB [FOR TENDER PURPDSE DL| L] ss} - [Ra] = | = [ = | ASeu
RA [FOR TENDER PURPOSE i | sl f = fie o | = = | = o
REV. !
NO. DESCRIPTION ool M| E | C |CUMo) | e
CLEARED BY
N IR Xr "I 'I>.
NTPC ( A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING DMISION
PROJECT
STANDARD
TLE TYPICAL DETAILS OF CABLE
TRAY SUPPORT SYSTEM
(= n 0 G 0. "\
SIZE | SCALE |DRG. NO P T REV. NO.
A4 NTS RC




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drowing and the deslgn 1 covers are the property of NTPC LTD. and must not be copled, looned
or exhiblted either In poart or In whole without written permission. Any contravention is lioble for praosecution

CHANNEL CLAMP

/—RAWL BOLT

CHANNEL

VA AVAN
N/

A\

&\

LOCK NUT

\
/
VAR

I
Z :

HOLES TO BE DRILLED IN WALL
FOR FIXING RAWL BOLT

NOTES.
1. SATERAL : MS SHEET.
FRESH : HOT OFF GRLVANIZED T
- RC [FOR TENDER PURPOSE | vz | Mo [OR| = [WA = [ = | = |arbs
RB |FOR TENDER PURPOSE DL| DL| SS| = | RA[ = [ = | = | AS lenend
RA |FOR TENDER PURPOSE — =l === [ ===~ bows
REV. !
NO. DESCRIPTION wnipeso oo | M | B | C [COIIMRH e
CLEARED BY
el e N TP C s i e > I
NTPC ( A GOVERNMENT OF INDIA ENTERFRISE )
ENGINEERING DRVISION
PROJECT
STANDARD
TILE
FIXING OF CHANNEL IN TRENCH WALL
SIZE | SCALE |DRG. NO. REV. NO.

000-211-POE~A— -
as | NTS 0000-211-POE~A—019 RC




This drowing and the deslgn It covers are the property of NTPC LTD. and must not be copled, loaned

or exhlbited elther in part or In whole without writien permission. Any contravention Is liable for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

| P |
N \ 1y
AN RN
RC [FOR TENDER PURPOSE ko [Me R — [N - — S los 22
RB |FOR TENDER PURPOSE BL| oLl sS| - | RA] - | - AS lamas
RA |[FOR TENDER PURPDSE aEEEEN e JE S
REV. g
NO. DESCRIPTION banebisio o | ML E 1 C [CHIRN | e
CLEARED BY
Lakaligia N TE O T T _
NTPC { A DOVERNMENT OF INDIW\ ENTERPRISE )
EMGINEERING DIVISION
PROJECT
STANDARD
TMLE
BRATKET FLOOR PLATE LIGHT DUTY,
SIZE SCALE |DRG. NO. REV. NO.

44 NTS

00C0-211-POE-A-020

RC




LTD. and must not be copled. loaned

:

This drawling ond the deslgn It covers are the property of NTPC

or exhlblted elther In part or In whole without written permisslon. Any contravention Is liable for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

)

2
7
nz &
7
7
b
4
/
—
, -
B
4
%/;77—;/ | 4
RC |[FOR TENDER PURPDSE kb, [ = [l = - ‘CZSC‘“?%
R3 [FOR TENDER PURPOSE oL| L ss| - [Ra|l -] -]~ 1S
RA |[FOR TENDER PURPOSE -|l=]=0=]=]=[=-]=-1= bu
REV. M| E | C |C&l|aren
NO. DESCRIFTION XESIGN CHID PP | AT
CLEARED BY
Ll ipeliol NTEC I TID.
NTRC { A GOVERNMENT OF INDWA ENTERPRISE )
ENGINEERING DIVISION
PROJECT
STANDARD
TMLE
BRACKET FLOOR PLATE HEAVY DUTY.
SIZE SCALE |DRG. NO. REV. NO.
A4 NTS 0000~211-POE—A-021 RC




This drowing and the design 1t covers are the property of NTPC LTD. cnd must not ke copled, loaned

or exhiblted either In port or in whole without writien permission. Any contravention Is liable for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

<>

L

CKET— C2
NOTES.
1. MATERWAL ; WS SHEET,
2. FNISH : HOT DIP GALVANLZED
+ ] = ‘J
RC [FOR TENDER PURPOSE | vy [fs, WA | = (V] — | —| — | o
RB |FOR TENDER PURPOSE | DL| DL| SS| = | RA| = | = | = | AS jeaed
RA |FOR TENDER PURPOSE === 1= 1=1=1 - | = b
REV/ 5
NO. DESCRIPTION ool ML E | C |C&aen] ) e
CLEARED BY

&>

!
i

roaR=nkan)
NTRC

N TTE O X . 1T I>.
{ A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING DIVISION

PROJECT
STANDARD
TITLE
BRACKET C1 CHANNEL CLAMP HEAVY DUTY
AND BRACKET CZ CHANNEL
SiZE SCALE |DRG. NO. ] REV. NO.
At | NTS 0000-211-POE—A-022 o0




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

NQOTES
1) MATERIAL @ MILD STEEC
2) FINISH : HOT DIP GALVANISED.

Sou —

‘——41 MM———40 MM—I

-J—-—SMC. NYPC EMIL scorg

WEL\P\ ~

TRESTLE ARACKET

‘ . N ¢ GHANKEL

T
)
“30
hoa i/ SIS Gk
RA [FDR TENDER PURPDSE  |Mv |RKP|VKM| - - |- ] ~]or|®
REV. s
NO. DESCRIPTION paawpesin{cico | M| E [ C [CaI{ARH] s
CLEARED BY
(—— NTFPFC ILLIMITED
NTPC ( A GOVERNWENT OF INDLA ENTERPRISE )
( FORMERLY NATIONAL THERMAL POWER CORPORATION LTD. )
ENGINEERING OIVISION
PROJECT STANDARD

TTLE ~ FIXING OF CHANNEL FOR TRESTLE AND TRESTLE BRACKET.
SIZE

ad

3RE. NO. IREV. NO|

SCALE
0000-211-POE-A-022A | pa

NTS

&A TRAY1A-211-022A




This dravwing and the design It covers are ithe property of NTRC LTD. ond must not be copled, loaned

or exhibited elther In part or In whole without wrltten permission. Any contraventlon is Uable for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

——

BRACKET RIGHT ANGLE.

NOTES.,
1, MATDOAL : MS SHEET.
2 FRESH : HOT DIP GALYAMZED

@

@

WELDED

&

SOOMNUNONOANNNNNIONNS NN

4

-

1
1]

i 1]
AP TZ7777 7 A7 7777

N
vy
AR
N I

RC |FDR TENDER PURPOSE b’é M R — ||~ | -

oy 2l

%a,
AS

RE [FOR TENDER PURPOSE bL| o] ssl - | Ral - | = | - ol
RA |[FOR TENDER PURPOSE —led-T=l=0-=1= -
REV/ |
NO. DESCRIPTION esofono| M| E | C [C8jamck] | o
CLEARED BY
N T P C . 1"X> .
NTPC { A GOVERNMENT OF INDIA ENTERPRESE )
ENGINEERING DIVISION
PROJECT
STANDARD
TITLE BRACKET RIGHT ANGLE &
BRACKET RIGHT ANGLE HEAVY DUTY.
SIZE SCALE |DRG. NO. REV. NO,
a4 | NTS 0000-211-POE-A-023 RC




This drowing and the deslon 1t covers are the property of NTRC LD and must not be copled, looned

or exhlblted elther In port or In whole without wrltien permlssion, Any contravention s licble for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

4

RC |FOR TENDER PURPOSE ﬁ% M vt ]| -- N I _¢;&3°¥

RB |FOR TENDER PURPOSE i} DL| SS| - | Ra| - | ~ | = | AS e

RA |FOR TENDER PURPLSE === =1=-1=1=]=1= |aum

REV. Cad

NO. DESCRIPTION - ool ML E[C ] Y P
CLEARED BY

A
NTPC

N T P C Xr. T I>.
( A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING DVISION

PROJECT

STANDARD
TMLE

BEAM CLAMP,
SIZE SCALE |DRG. NO. REV. NO.
A4 NTS 0000-211-POE—-A-024 RC




This drawlng ond the deslpn 't covers are the property of NTPC LTD. ond must not be copled, loancd

or exhlblted elther In part or In whole without written permission. Any contravention Is lable for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

. WUERSAL : MRD STEEL
2. FINSH ¢ HOT DIP QAVAMITED

\

RC [FOR TENDER PURPDSE F2 M [0’ = [W] = [~ b0
RB |FOR TENDER PURPQOSE DL|DL| SS| - | RA| - | - AS
RA |FOR TENDER PURPOSE - === === - o)
REV. M| E{C |C&
NO. DESCRIPTION DRAINDESION CHID ) v
CLEARED BY
S AT NTEC I TD.
NTRPC ( A GOVERNMENT OF iNDIA ENTERFPRISE )
ENGINEERING DIVISION
PROJECT
STANDARD
TITLE
BRACKET Ci CHANNEL CLAMP.
SIZE SCALE |[DRG. NO. 5 % REV. NO.
Ad NTS 0000”811‘PD[‘.‘A—{J85 "QC




This drowlng and the design 1t covers are the property of NTPC LTD. and must not be copled, louned

or exhiblted elther In port or in whole without written permission. Any contravention Is llable for prosecution,

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

ROTES.
1. WAERAL : MILD STED
2. FISH : HOT DI CALWANIZED

RC |[FDR TENDER PURPOSE MM ] - N = - = b5 o2
RB |FOR TENDER PURPDSE DL|DL|SS| - |RA| = | =1 - | AS
RA [FDR TENDER PURPOSE el ke l= == =] ==
REV.
NO. DESCRIPTION s ML E | C JCaljaan] | o
CLEARED BY
Ver ) WA NTEC I TID.
NTPC { A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING DIVISION
PROJECT
STANDARD
TITLE
BRACKET BEAM CLAMP

SIZE | SCALE |DRG. NO. T

a4 NTS 0000-211-POE-A-026 RC




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drowing and the design 1t covers ore the property of NTRC LTD. and must net be copled, looned

or exhlblted either In port or In whole without written permission. Any contraventlon Is llable for prosecution.

MAIN SUPPORT

A300——] ‘—500—-:—300——)"

VERTCAL SUPPORT

1) F3R 1 TO 6 TER OF BCOmm TRAY ~ C2 CHANNEL
2) FOR 1 TO 3 TER OF 3COmm TRAY — C1 GHANNEL
3) FOR 4 TO 6 TER OF 30Omm TRAY — C2 CHANNEL
4) FOR 1 7O 6 TIER OF 150rm TRAY ~ Cf CRANNEL

- |
3

+ \
LEVER ARM

ARRANGEMENT TYPE-B1

BRACKET- WMAIN__SUPPORT
\l:-——-hq‘h /
==

BRACKET 7
c2 r W I;
: 1 el # Hd Il
Ay |
rl 1 - 13-. L | .
¥ | 4F

g =

i}

ARRANGEMENT TYPE—-B2

iy
\-CANTILEVER ARM ON

BOTH SIDES

NOTES.

1. ALL DREXNSIONS ARE N mwm.
2. MATERWL : MS SHEET.

S FIESHA @ NOT TP GALVANIIED

4 IN CASE OF HANGRNG SUPPORT 2 CHABEL
TO € VSED) FOR MAIN SUPPORT

RC [FOR TENDER PURPOSE  [fg, s [ok | — W [ —] -] - Lxdfs
RB [FOR TENDER PURPOSE DL| DL 88| - | RA| = | = | = | AS |amend
RA [FOR TENDER PURPOSE -~ ]-]-T=1=]=1-T= busm
REV, 1
NO. DESCRIPTION beumpesocng M | E [ C [CHl|amen | o
CLEARED BY
AT N E C I .
NTPC { A GOVERNMENT OF INDW ENTERPRISE )
ENGINEERING DVISION
PROJECT
STANDARD
TITLE STANDARD CABLE SUPPORT
ASSEMBLY
SiZE SCALE |DRG. NC. REV. NO.
ws | wis 0000-211-POE—-A-030 o




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drowlng ond the design & covers are the property of NTPC LTD. and must not ke copled, louned

or exhiblted elther In port or in whole without written permission. Any contravention Is llable for prosecution,

NOTES.
1. BWAERAL : MILD STER
2. FINSH : HOT DIP CALVANUED

\

RC [FOR TENDER PURPOSE | Az [Ny || — [NV — | - o502
RB |FOR TENDER PURPDSE | DL| DL| SS RA| - | - AS
RA |FDR TENDER PURPOSE = S I -
REV] ca&l
NO. DESCRIPTION SN cHio EJC oy
CLEARED BY
Xt sl M) NTEFEC ITID.
NTPC { A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING DWVISION
PROJECT
STANDARD
TILE
BRACKET BEAM CLAMP

SIZE | SCALE |DRG. NO. REV. NO.

a4 | NTS 0000-211-POE-A-026 | pe




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drowing and the design 1t covers ore the property of NTRC LTD. and must net be copled, looned

or exhlblted either In port or In whole without written permission. Any contraventlon Is llable for prosecution.

MAIN SUPPORT

A300——] ‘—500—-:—300——)"

VERTCAL SUPPORT

1) F3R 1 TO 6 TER OF BCOmm TRAY ~ C2 CHANNEL
2) FOR 1 TO 3 TER OF 3COmm TRAY — C1 GHANNEL
3) FOR 4 TO 6 TER OF 30Omm TRAY — C2 CHANNEL
4) FOR 1 7O 6 TIER OF 150rm TRAY ~ Cf CRANNEL

- |
3

+ \
LEVER ARM

ARRANGEMENT TYPE-B1

BRACKET- WMAIN__SUPPORT
\l:-——-hq‘h /
==

BRACKET 7
c2 r W I;
: 1 el # Hd Il
Ay |
rl 1 - 13-. L | .
¥ | 4F

g =

i}

ARRANGEMENT TYPE—-B2

iy
\-CANTILEVER ARM ON

BOTH SIDES

NOTES.

1. ALL DREXNSIONS ARE N mwm.
2. MATERWL : MS SHEET.

S FIESHA @ NOT TP GALVANIIED

4 IN CASE OF HANGRNG SUPPORT 2 CHABEL
TO € VSED) FOR MAIN SUPPORT

RC [FOR TENDER PURPOSE  [fg, s [ok | — W [ —] -] - Lxdfs
RB [FOR TENDER PURPOSE DL| DL 88| - | RA| = | = | = | AS |amend
RA [FOR TENDER PURPOSE -~ ]-]-T=1=]=1-T= busm
REV, 1
NO. DESCRIPTION beumpesocng M | E [ C [CHl|amen | o
CLEARED BY
AT N E C I .
NTPC { A GOVERNMENT OF INDW ENTERPRISE )
ENGINEERING DVISION
PROJECT
STANDARD
TITLE STANDARD CABLE SUPPORT
ASSEMBLY
SiZE SCALE |DRG. NC. REV. NO.
ws | wis 0000-211-POE—-A-030 o




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawlng and the design It covers are the property of NTPC LTB. ond must rmot be copled, looned
or exhiblied elther In part or in whole without written perrission. Any controvention Is llable for prosecution.

)
P “ 4.7 e ' %
4 4 a A
ﬁ Xy T
' s - ) § Z
EARTH =
. s, B / CORDUCIOR =
BEAM/CEILING ——— - T . 5
I‘ - —
1
3
M
C B Lk
VERTICAL SUPPORT ]
CHANNEL-C1/C2 §
¢ 5
\ |
= \_CANTILEVER ARM
YERTICAL SUPPORT

1) FOR 1 TO 6 TER OF 800mm TRAY — €2 CHANNEL
2) FOR 1 TO 3 TIER OF 30Dmm TRAY — C1 CHANNEL
3) FOR 4 T0 & TIER OF 300mm TRAY ~ C2 CHANNEL
4) FOR 1 TO 8 TIER OF 150mm TRAY — €1 CHAWNEL

X6 EARTH
L CONDUCTOR

C 2

colmn |- 1| L 2

W

r"‘w:f I

— - . =
4 . Ta o i ks 9
Q

3

—

8

"

. —

| —

IR < \ .
Fa - . - \-‘CANTGLEVER ARM
..__\/\___ \—01 CHANNEL

ARRANGEMENT TYPE-C1

NOTES,

1. AL DRENSIONS ARE N mm.
2. MATERWL : MS SHEET,

3. FINSH : HOT D QALVANEZED

4. BRACKETS USED FOR FIXINO OF C1/02 CHaEL
SHALL BE ANCHOR SCLTED/WELDED.

RC |[FOR TENDER PURPOSE MMy ] =T W] - = -Jh s
RB [FOR TENDER PURPOSE DL DL SS[ = [ Ra| = | = | = [ AS jasieed
RA JFOR TENDER PURPDSE |- 1 - |- [- [~ |- [-T- - Fame
REV. |
NO. DESCRIPTION peso o[ M LE | C [CEI[H | e
CLEARED BY
Ll e P E O TS .
NTPRC { A GOVERNMENY OF INDIA ENTERPRISE )
ENGINEERNG DIVISION
PROJECT -
STANDARD
TLE STANDARD CABLE SUPPORT
ASSEMBLY

SIZE | SCALE |DRG. WO. REV. NO.

A4 NTS 0000-211-POE—A-D31 RC




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing and the design It covers are the property of NTPC LTD. and must not be copled, toaned

or exhlblied either In part or In whole without written permisslon. Any contravention s liable for prosecution.

_—BEAM OR RCC FLOOR

BRACKET MAIN SUPPORT
Kﬂ:———%:h /

o2 { 1 1 ‘]I

i f n

il

VERTICAL SUPP
CHANNEL—C1/C2]

300

8
§ 1

|| p——

e

f——3500 TO 4000~

,—-RCC FLOOR LEVEL

BRACKH_SJ

ARRANGEMENT TYPE-D1

YERTICAL SUPPORT
1) UPTO 3 TER — C1 GHAMNEL

2) ABOVE 3 TEER — C2 CHANNEL

/—BEAM OR RCC FLOOR

BRACKET—\

WMAIN SUPPORT

[} ] - | 4 1

2—1 — Z !
BRACKET 3
VERTICAL SUPPORT \e
CHANNEL—C2 100 | hoo RACKET 8
v ¥ Y3 g
E [— I At CABLE TRAY § J
A |+ [
[=)
I

A

J————3500 TO 4000
[RRY
L 2
??

BRACKET-
\,J .

ARRANGEMENT TYPE-—DZ2

KOTES.

1
\—CM'HLEVER ARM

/—RCC FLOOR LEVEL

1. ALL DISEMSIOHS ARE N men.
2. MATERMAL : WIS SHMEET.
o et « 1o DB DA RC {FOR TENDER PURPOSC }-g M ] ~ [W =T - o5 21
& BRACKETS USED RO ol oF ci/c2 cwaewma. | RB IFOR TENDER PURPOSLC DL| DL| SS| - | RA} - | - AS
SHALL BE ANCHOR BOLTED/WELDED.
RA IFOR TENDER PURPOSE - |- 1- - | - —  braemn)
REV i ‘
NO. DESCRIPTION PRARS ona| MLE|C |CH APPD | DATE
CLEARED BY
T AT o 5 Y ™~ I T ..
NTRC { A GOVERNMENT OF INDIA ENTERPRSE )
ENGINEERING  DIVISION
PROJECT ~
STANDARD
TTLE STANDARD CABLE SUPPORT
ASSEMBLY
SIZE | SCALE |DRG. ND - REV. NO.
A4 NTS 0000-211-POE -A~-032 RE




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing and the design It covers are the property of NTPC LTD. and must not be copled, looned

or exhiblted elther In port or I whole without writien permission. Any contravention s lloble for prosecution,

W-+100

=

4

ul
o — : kS
LA ~B .
4. Cah
L CABLE TRAY £ - F
B

o ) .-
COLUMN———1— - '
a 4 o e ;4 | I
.a: .
R
< & ‘e
g PR
2 e
] - oo
. . @
R R R S
) DI T 7
"." ‘a_ . ,-. o _I_J
L R
s

NOTES.
. AL DAENSIONS ARE N mn.
2. MATERAL : WS SHEET.

3 FASH : HOT DIP GALVANITED

4. DRACWETS USED FDR FTIXNG OF C{/C2 CritWNeL RA
BOLTED /WELDED,

SHALL BE ARCHOR

AN

,"'_(.l \

~CY CHANNEL

L —COLUMN

1 CHANREL

/‘\J_

B

VIEW—A
ARRANGEMENT TYPE-S1

N

RC [FOR TENDER PURPISE |}y [l [08] — N =] =] = A br
RB [FOR TENDER PURPOSE | DL| DL| SS RA[ = | = | - [ ASke
FOR TENDER PURPOSE | - | - | - I I T I

REV
NO. DESCRIPTION smbesc e E | G (O8Im0 o |
CLEARED BY

NTEC I.TID.

NTPC { A GOVERNMENT OF INDIA ENTERPRISE )

ENGINEERING DIVISION
BROJECT
STANDARD
THLE STANDARD CABLE SUPPORT
ASSEMBLY
SE | SCALE |DRG. 1O, = REV. 1O
vn | aTs 0000-211-POE-A-033 | Re




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drowing and the deslign It covers are the property of NTPC LTD. end must rot be copled, toared

or exhiblted either In part or in whole without written permission. Any contravention ls lokle for prosecution

MAIN_SUPPORT
t) FOR 1 70 8 TIER OF 500mm TRAY — C2 CHANNEL

2) FOR 1 70 3 TIER OF 300mm TRAY — {7 CHANNEL
3) FOR 4 TO & TIER OF 300mm TRAY — C2 CRANNEL
4) FOR 1 7D 6 TIER OF {50mm TRAY —~ Cf CHRANNEL

/ ! n

—1

L

300—A——300—

MAIN SUPPORT
CHANNEL-C) /€2

ARRANGEMENT TYPE-S2

WOTES.

1. AL DRENSIONS ARE B mm.
2 MKTERAL : NS SIHEET.

3. TINSH : HOT DIP GAVANIZED

4 BRACKEYS USED FOR FIXNG OF C1/0C2 CHAMNEL
SHALL BE ANCHOR BOLTED/WELDED,

RC [FOR TENDER PURPOSE MW o] ~ W] - <] = s
RB [FOR TENDER PURPOSE | DL| DL| SS| = | RA| = | = | = | AS jwed
RA |FOR TENDER PURPOSE il | = =l = 1 = | =1 = [ -l
REV]
NO. DESCRIPTION cnpl ML E | C [Cadjmen]
CLEARED BY
el S NTEPC ITID.
NTPC { A GOVERNMENT OF INDIA ENTERPRISE )
ENGINEERING DVISION
PROJECT
STANDARD
TLE STANDARD CABLE SUPPORT
ASSEMBLY :
SIZE | SCALE |[DRG. NO. VR
a4 NTS 0000-211-POE-A~D34 RC




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawlng and the design 1t covers are the property of NTPC LTI and must not be copled, lnaned

ar exhiblted elther In part or In whole without wrltten pernission, Any controvention Is loakle for prosecution,

CHANNELS SUPPORTED 8Y

FLOOR BEAM

MAIN_SUPPORT
EL 1S

CHANNI
SUPPGRTED BY
BRACKET

HAIN_SUPPORT
1) UPTO 3 TIER — Ci CHANNEL

2) ABOVE 3 TIER - CR CHANNEL

BRACKET

MAIN SUPPORT
CHANNEL C1/€2

NOTES,

1. ALL DREDISONS ARE ™ mm.
2. WTERSAL 7 NS SHEET.

3. FIRSH @ BOT 08P GALNANIZED

4. BAACKETS USED FOR FIONG OF $1/C2
SHALL BE ANCHOR BOLTER WMELDED.

S —1 BRACKET.
I
.
l

QRAN
ORAL.

ARRANGEMENT TYPE-S3

A—300—A—300—A—300—

= -
J \cumisen anw

ARRANGEMENT TYPE-S4

——C1 CHANNEL PIECES
;11 SUFPORTED 3Y

RC [FOR TENDER PURPOSE | Joa I[Ny |0R| — | W] = os 72|
RB [FOR TENDER PURPOSE | DL| DL| SS| - | RA| - AS bm
RA [FOR TENDER PURPOSE |- | - |- |- |- | = -
REV
NO. DESCRIPTION wsoono| ML E 1€ ) e
CLEARED BY
Laiipated ™N B> T. T .
NTPC ( A GOVERNMENT OF iNDIA ENTERPRISE )
EMGINEERING DIVISION
PROJECT _
STANDARD
TLE STANDARD CABLE SUPPORT
ASSEMBLY
SZE | SCALE |DRG. NO. CRVREVoY
Ad NTS 0000-211-POE-A-035 RC




ag ond the design it covers ore the property of NTPC LTD. and must not be copied, loaned

in part or In whole without written permission. Any controvention is liable For prosecution

or exhibited elther

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

TRESTLE-2

TRESTLE-

LA N
T —
—
llf— ..__J N 1| \;——
= —
t —1— '.M:.__._. -———'; = = — .
biES 1 1 —
i +_ — — '
v |
SECTION 1-1
v l ) | |cjl~
Nl b - il S
v & I R 2 D A Mo @> TEN

( A GOVERNMEN™ OF INDWA ENTERPRISE )

NTPe ENGINEERING DIVISON

STANDARD

CYPTOAL INTERCONNECTION LETANS BETWEERN
TWO PERPENMCTULAR TRESTLES




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing and the deslgn It covers are the propecty of NTPC LTR and must not be copled, loened

or exhiblied elther I part or in whole without writien permission. Any contravention Is lUable for prosecution

FIXING AS PER ACTUA

SITE CONDITION
70042,

WORKING UBL = 100 KG

s ///;/////

PROOF UDL = 200 KG
POINT LOAD = 100 KG

HMAIN SUPPORT

11 CHANNEL
7350
UNIFORMLY DISTRIBUTED
/ LOAD TO ARMS
E .
9 S 600 e
NAAAAXN ACTUAL ‘SITE CONDITION
0 ]
i |
; e
v T I
: : @
. u |
2 : e
POINT LDAD
] |
g 7
E 7 /@
&
|
i .\ DEFLECTION MEASURING POINTS.
5
TESTS 1: MAIN SUPPORT CHANNEL

C vV

ROTES.
1. AL DIMEMSIONS ARE B mm.

P77 7787777777,

2. BRACKETS USED FOR FIONG. OF C1/C2 CHAWMEL
/WE.DED,

SHAL BE ARCHOR BOLTED,

\FIXING AS PER ACTUAL
SITE CONDITION

RC [FOR TENDER PURPOSE [ M [@R| — | W] -] - -7 s
RB [FOR TENDER PURPOSE  |RKGRKGIVKM — | SS| = | = | = | AS bt
RA |[FOR TENDER PURPOSE | = | = | = | = | = | = | = | = | - e
REV |
NO. DESCRIPTION brunbescn oo | M| E | C |Coljmen] e
CLEARED BY
PRI ™ T E r.ITI>.
NTRC { A GOVERNMENT OF INDW ENTERPRISE )
ENGINEERING DIVISION
PROVECT
STANDARD
THLE
TYPICAL DETAILS OF STRUCTURE FOR TESTING

SZE | SCALE |DRG. NO. (o POE—A—038 REV. TG,

a4 NTS RC




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing and the design it covers are the property of NTPC LTD. and must not be copled, loaned

or exhibited elther In poart or In whole without written permission. Any contraventlon Is liable for prosecution,

FIXING AS PER ACTUA|
SITE CONDITION
2424 ‘1:4:/[;/////

WORKING UDL = 100 KG
PROOF UDL = 200 KG
POINT LOAD = 100 KG

UNIFDRMLY DISTRIBUTED
/ LOADS 0N ALL ARMS

—T &/0a0n
CANTILEVER ARMS
it 4
DY ye,
| |
x Z%’:)SIIITEL S T’:ZE%DNDXTIBN
(]
@\ /.;@
. | 5 |
T 5
l 3 [
10 ADDITIONAL POINT
& LOAD DF 100 KG.
-
1
v}
g GQE). : //C)
od
| I
cgf CHANNEL——|
SECTION C2
7 //:’// e :’//////
.\ \—rmns AS PER ACTUAL
DEFLECTION MEASURING POiNTS,  SITE CONDITION
TEST 2A : MAIN SUPPORT CHANNEL
( CANTILEVER ARMS ON BOTH SIDES)
WOTES.

f. ALL DMEISIONS ARE N mm.

2. BRACKETS USED FOR FOUMO OF C1/C2 CHAMMEL
/WELDED.

SHALL BE ANCHOR BOLTED,

RC [FOR TENDER PURPGSE |2 [Js [9R%] = |NY| —| = | < AKX et
RB |FOR TEMDER PURPOSE  |RKGIRKGIVKM - | SS| - | = | - Fas

RA |FOR TENDER PURPGSE | = | = | =1 1= |-1-1=]-<

REV. i

NO. DESCRIFTION bambesonon | ML E | C |C&ijaRe] e

CLEARED BY

N B C L. XTIXI>.
( A GOVERWMENT OF INDIA ENTERPRISE )
ENGINEERING DIVISION

EaEaRsaksil
NTRC

PROJECT
STANDARE

TYPICAL DETAILS OF STRUCTURE FOR TESTING

SIZE SCALE |DRG. NO.
0000-211-PCE-A-037 -
Ad NTS RC

REV. NC.




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing and the design It covers ore the property of NTPC LTR. and must not be copled, locned

or exhibtted elther In poert or In whole without wrltten pernmlssion, Any conitraventlon Is llable for prosecution,

By
e )
1 @ )
i ' :
R CON " P
= t ' Y
3
o s @\ ./©
i |
S EN ADDITIDN
®\1l T/@ LOAD OF
[Ty
o e
SN & o @
% 1 |

CHANNEL
SECTION C2

FIXING AS PER ACTUAL
SITE CONDITION

TJEST 2B MAIN SUPPORT CHANNEL

(ASYMMETRIC LDOADING)

BEAM CLAMPS
AS ACTUAL —\\\

lj /— UNIFORMLY DISTD

WORKING UDL

LOADS DN ARMs  PROOF UDL
AS INDICATED POINT LOAD

CANTILEVER ARMS

AL POINT
100 KG

100 KG
200 KG

= 00 KG

DEFLECTION MEASURING POINTS.

POSITION FOR APPLICATION
/ OF 600 KG POINT LOAD FOR TEST 3C
200
POINT LOAD OF 600 XG
50 15 _,_,.,47 AT EACH PDSITION FOR TEST 3 B
R
N
N
A t 1
S \ I
T il T
I 1

/,
CHANNELJ

\— TWO BRACKETS

GENERALLY FIXER

POINT LOAD OF 1200 KG
FOR TEST 3 A

TEST 3A, 3B & 3C

HOTES.
1. AL DRMINSIONS 4RE IN mm.

2. BRACKETS USED FOR FIONG DF C1/C2 CHANNEL
SHAL: BE ANCROR BOLTED/WELOED.

RC [FOR TENDER PURPIISE Fo [ [eR] - N | - A Josg2
RB |FOR TENDER PURPOSE  [RKGIRKG[VKM = | 88| = | = | = | AS s
RA |FOR TENDER PURPDSE o = | = =i [= § = ['= i} = fomnm
REV] ¢ |ca
NO. DESCRIPTION brmbesocna| M L E | € ARCH | aopor | owre
CLEARED BY
N TP X . ©mI>.
NTPC { A GOVERNMENT OF INDIA ENTERPRISE )
ENGIHEERING DIVISION
PROVECT
STANDARD
TITLE
TYPICAL DETAILS STRUCTURE FOR TESTING
SZE | SCALE |DRG. NO. o  POE-A-03B REV. WO.
hd NTS RC




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drewing and the design It covers are the property of NTPC LTD. and must not be copied, loaned
or exhikited either In port or In whcle without written permission. Any contravention is liable for prosecution,
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing oend the design It covers are the property of NTPC LTB. ond must not be copled, loaned

or exhlblted efther in port or In whole without written pernmission. Any contravention Is llable for prosecution
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drowihg and the design 1t covers are the property of NTPC LTD. and must not be copled, loaned

or exhibited elther In port or In whole without wrltten pernrission. Any contraventlon Is lieble for prosecution.
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This cdrawing and the design it covers are the property of NTPC LTD. and must not be copled, looned
or exhiblted elther In port or In whole without written pernmlssion. Any contraventlon Is lable for prosecution.
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

Thls drawing and the deslgn 1t covers cre the property of NTPC LTD. and must not be copled, looned
or exhibited elther In port or In whole without wrltten permission. Any contraventlon is liable for prosecution.
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawing ond the design It covers are the property of NTPC LTD. and must not be copled, loaned
or exhlblted either In port or In whole without written permission. Any contraventlon ls liable for prosecutlion

ou" el BUSHINGS THRO CABLE
NEUTRAL e OR BUS DUCT TO SWGR
GROUNDING ™
RESISTOR
F * /ﬂ
1 i
/ | I
NEUTRAL ]
BUSHING
— TANK BDTY
NGR |
MOUNTING | |~ EARTHING
STRUCTURE EARTHING ]| TERMINAL OF
/ TERMINAL A RADIATING TANK
p - 1 . /} GRADE LEVEL
-
- | i 1 s W

-l P -
\— RAILS —/
3 EARTHING

EARTH ELECTRODE L GRID
(TO BE CONNECTED TO EARTH GRID) MARSHALLING BOX

EARTHING DETAILS TRANSFORMER

. AL DAMENSIONS ARE M
;_Fﬁlmmm?m RC [FOR TENDER PURPOSE | [ vy [6k| — N[ — | — | — [t
AP S TR EN JT RB |[FOR TENDER PURPOSE  |RKG|RKGIVKM = | SS| = | = | = [ AS s
RA [FOR TENDER PURPOSE | = | = | = | = | = | = | = | = | = e
REV, .
NO. DESCRIPTION wmrcsmm M Cf&qiD (;i" AR apen | oate
‘7‘3?: gﬁ NTEPEC ILL.TID.
{ A GOVERNMENT OF INDIA ENTERPRISE )
INGINEERING DIVISION
PROJECT
STANDARD
TITLE
BARTHING DETAILS
SIZE SCALE |CRG. NO. REV. NO.
o s 0000—211-POE—A~045 RC




NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

Thls drawlng and the design It covers are the property of NTPC LTD. ond must not be copled, looned

or exhibited elther In port or In whole without written pernrission. Any contraventlon is lieble for prosecution.
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)

This drawlng and the design £ covers are the property of NTPC LTD. and must not be copled, loaned

or exhibited elther In part or In whole without written permission. Any contravention Is licble for prosecution
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This drawing and the design it covers are the property of NTPC LTD. and must not be copied, loaned

or exhibited either in part or in whole without written permission. Any contrevention is liable for prosecution.

NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)
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NSPCL BHILAI EXPANSION POWER PROJECT (2X250 MW)
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1. SYSTEM DESCRIPTION

1.1 The Rack and pinion type stack elevator is required for installation inside
multi-flue or outside single flue chimney. The stack Elevator is normally used
for the movement of the maintenance personnel and for materials such as
refractory bricks, etc. for maintenance of chimney.

2. SCOPE OF SUPPLY AND SERVICES

2.1 The scope of supply and services covered under the specification are broadly
described below:

2.1.1 One No. Rack and Pinion type stack elevator complete with all other
accessories and associated steel work.

2.1.2 Drive motor and control panel for Stack elevator

2.1.3 Control Panel

214 Equipment earthing

2.1.5 All power and control cables, trailing cables

2.1.6 Limit switches

2.1.7 Over speed governor

2.1.8 Alarm push button in the cage connected to battery operated alarm at
elevator base.

2.1.9 Reverse phase relay connected to prevent operation of the cab with improper
phase rotation or failure in any phase of power supply.

2.1.10 Continuous duty electrical torque motor recoil cable reels or cable trolley or
any equivalent arrangement to maintain electrical power service to all
electrical components of the elevator for complete travel of stack elevator.

2.1.11 One auxiliary panel shall be provided and mounted on the graded level
enclosure equipped with a main ON-OFF selector switch, main contractor,
breaker, relays, control transformer and fuses, tone frequency transmitter or
equivalent arrangement, terminal blocks and all other accessories required for
normal operation of the elevator.

2.1.12 One main control panel shall be furnished and mounted on top of the cab.
Panel shall be in enclosure equipped with necessary equipment like rectifier,
battery charger charger, tone frequency receiver, contactors, breakers,
control transformer and fuses, thermal overload relays, and all other
equipment and accessories required for normal operation of the elevator.

2.1.13 Cab shall be controlled by semi-automatic floor selection control system. Cab

shall be furnished with 240 V grounding receptacle, emergency alarm push
button with normally open contact, indicating light, limit switches, and all other
necessary control devices required to ensure safe and continuous cab
operation. One trailing cable shall connect the main control panel to aux.
Panel at ground level. Cable shall supply the cab necessary power supply
requirements. Cable guides shall be installed at every 6 m intervals to avoid
entanglement of this cable. Control signal between the aux. Panel at ground
level, the main control panel on the cab and the landings shall be provided
with tone frequency receiver or any other equivalent arrangement by trailing
control cable.
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2.1.14 Each landing assembly shall include a limit switch and push button control
station installed and wired to a landing junction box.

2.1.15 All power cable and race way shall be provided and installed by the bidder for
interconnection of the main control panel, auxiliary panel and landing junction
boxes. Trailing cables shall be as per relevant IS/IEC standard.

2.1.16 Bidder shall provide, install and connect a system equipment ground to
owner's chimney grounding system. Equipment grounding system shall
electrically connect panels and junction boxes which contain electrical
devices, motors and elevator platform and structures. Raceway system shall
not be considered as an equipment ground.

2117 All enclosures containing electrical devices shall be provided with 240 V,
single phase heaters with adjustable thermostat control.

2.1.18 Cab shall be equipped with a 240 V AC interior light and duplex outlet.

2.1.19 Cable accessories as required to install the cables in bidder's scope shall be
provided by the bidders.

2.1.20 Complete erection, testing and commissioning including all erection materials,
consumables and other tools and tackles required for erection along with
commissioning spares.

2.1.21 All inserts, anchor bolts, sleeves, anchoring steel and any other items
required to complete the job satisfactorily shall be in bidder's scope.

2.1.22 First fill of lubricant and consumables shall be in bidder’s scope.

2.1.23 Satisfactory running and maintenance of elevator for a continuous period of
30 days including training of owner’s operators.

2.1.24 Supply of One complete set of special maintenance tools and tackles shall be
in bidder’s scope.

2.1.25 Any other equipment or accessories not specified, but required for the
satisfactory operation of chimney elevator shall be in bidder’s scope.

2.1.26 Recommended spares including instrumentation for 3 years of normal

operation of stack elevator. (List to be furnished by the bidder and for which
order shall be placed separately by owner as per their requirements)
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3. SPECIFIC REQUIREMENTS

3.1 The equipment supplied, erected and commissioned shall meet the technical
requirements of respective Section —D and Data Sheet-A.

3.2 Bidder shall note that all QP and Field quality plans shall be subject to
purchaser’s approval.

3.3 All equipment offered shall have suitable provision of termination and
connection of power and control cables inclusive of cable boxes, lugs and
glands, etc.

3.4 All the equipment shall be suitable for the power supply fault level and other
climatic conditions as indicated in project information.

3.5 The bidder shall guarantee the rating and performance parameters of the
system/equipment offered in accordance with specification requirements.

3.6 It is the responsibility of bidder to arrange license for operation of chimney
elevator from statutory body of that area before handing over.

3.7 Bidder shall furnish deviation (clause wise) in the deviation schedule. In
absence of dully filled deviation list, it will be presumed that offer is exactly in
line with the technical specification.

3.8 Bidder shall furnish duly filled data sheet —B along with the offer. In absence
of same, offer shall be treated as incomplete.

3.9 Bidder shall offer the stack elevator considering prevailing statutory and
regulatory requirements of project location.

3.10 Bidder shall indicate degree of protection of various electrical equipment in
the offer.

3.11 Makes of all bought out items shall subject to purchaser's approval after
award of contract.

3.12 All drawings/documents shall subject to purchaser’s approval after award of
contract.

3.13 Please refer / comply customer- NTPC specification (rack & pinion type

elevator)
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Designation
Elevator

Type of loading

Quantity
project requirement.

Carrying Capacity

Pay load

Operating Speed

Dimension of lift and lift well/cut out

No. of landings

Total vertical travel
Electrical power supply system

Other accessories

Rack and Pinion Type Stack

Passenger cum goods

2 nos. for 150 M high Chimney.

400 Kg (approximately)
400 Kg min.

40 m/min.

As per IS: 3534

For 150 M High Chimney=

Four (04) nos. including ground
(0.0m, 47m, 92m, & last landing at
137m).

137 m.
415V, 3 ph, 50 Hz

As required
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CLAUSE NO.

TECHNICAL REQUIREMENTS

3.14.11

Rack and Pinion Elevator

A rack and pinion elevator, with a load carrying capacity of 400 kg (min) (passenger
cum goods), cabin floor size of 1100 mm x 1000 mm (min.) and an operating speed of
40 m/min. (approx.), shall be provided for travel from the grade level to the top of the
chimney. A landing platform shall be provided at all access/ platform levels. The
elevator shall be of a proven and approved make. Enclosure shall be fabricated from
tubular steel and expanded metal or wire mesh, 2.1 m high (Approx.). A Safety device
comprising of an over speed governor in constant mesh with the rack by means of a
flame hardened steel pinion shall be provided to protect the cab against over speed
during the cab downward motion and the same shall actuate the brake mechanism
and stop the down ward motion gradually. The lift shall be installed using anchor
fasteners. The electrical requirement of the system shall conform to the main electrical
specification. Drive motor shall be of S3 duty class with CDF of 25% and maximum
number of 120 starts per hour in 55 degree Celsius ambient temperature. The motor
shall be provided with internal 220V AC single phase space heaters or an alternate
heating system. The elevator shall be supplied, installed, painted, tested,
commissioned etc. complete with all mandatory spares (as specified in Part-F of this
specification) and operation maintenance manual

TECHNICAL SPECIFICATION PART-B PAGE 14 OF 64
LOT-2 PROJECTS SECTION - VI SUB-SECTION-IV-D
FLUE GAS DESULPHURISATION (FGD) .
SYSTEM PACKAGE BID DOC. NO.:CS-0011-109(2)-9 CIVIL WORKS
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1.1
1.1.1

1.1.3
1.1.4

DESIGN AND CONSTRUCTION

Stack Elevator - General

The stack elevator including mechanical and electrical components shall be installed
outside/inside Single flue/ multi flue chimney. Since chimney is a free standing structure,
deflection of chimney top is expected during the normal operation, so the design of the
elevator shall be in such a way that the elevator operation will be safe even with the
expected maximum deflection of the chimney structure. The stack elevator shall lift a pay
load as indicated against rated load as mentioned in Data sheet-A or its nearest as per
manufacturer’s present standard in addition to the weight of the car and its accessories
and shall travel at a rated speed as indicated in the data sheet-A. Travel of the elevator
car, number of landings and levels shall be as per Data sheet-A attached to this section.

Stack elevator mechanical and electrical operating devices and trailing cable shall be
designed for operation indoors/out door with dusty and high humidity conditions and shall
operate equally well in any ambient temperature encountered in the site conditions.
Additionally, all mechanical and electrical components of the elevator shall be designed to
withstand without damage a temperature of 1000C when the elevator is not operating.

Cage earthing shall be done through trailing cable.

Stack elevator shall be attached to the chimney shell using expansion type anchor bolts
drilled in to chimney shell. Elevator shall be capable of operating from the ground floor to
the top platform with intermediate stops at all platforms. Landing for elevator parking shall
be one (1) metre above the stack ground floor. Suitable concrete/brick steps leading to
the landing for entry to cabin shall also be provided,

1.1.5 The stack elevator shall be designed in line with recommendations contained in the latest

1.2
1.2.1

1.2.2

1.2.3

editions of the applicable codes and standards.

Equipment Specification
Enclosures

i. A three-sided enclosure with one access door shall be provided at graded level. At
each platform landing above graded level, a one sided enclosure with access door
shall be provided. Enclosures shall be fabricated from tubular steel and expanded
metal or wire mesh, 2.1 m high and one coat of epoxy primer coated. Enclosure
access doors shall be electrically and mechanically interlocked so that they remain
closed and locked except when the Cab is at the landing. Doors shall be bi-parting
and swinging type.

i. Base of three-sided enclosure shall be securely anchored to the grade level floor slab
using expansion type anchors.
Mast

i. Mast shall be provided in sections approximately 1.52 m in lengths considering of
tubular sections and/or structural shapes welded together to form a frame work to
which the rack is bolted. Mast shall be securely anchored to the concrete chimney
walls.

Cab

i.  Cab frame shall be fabricated from tubular steel and enclosed with expanded metal or wire
mesh.
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i. Cab floor shall be of skid resistant glass fibre reinforced plywood or approved equal. Cab shall
be attached to a framed structure and form integral part with the drive mechanism located
atop the cab.

Framed structure shall include guide rollers and safety hooks to ensure positive
engagement of the rack and pinion to prevent cab disengagement in case of roller
failure.

1.2.4 Buffers

i.  Sufficient numbers of buffers of spring loaded/hydraulic type shall be fitted below the
cab. The buffers shall be capable of stopping the cab without permanent damage or
deformation to themselves or any other part of the equipment. The number of buffers
shall be so fixed as to ensure proper sharing of impact loads by all of them.

1.2.5 Drive unit and safety Device

i. Drive unit located on the top of the cab shall be complete with Ac squirrel cage
induction motor, reduction gear, drive pinion and an over speed governor. Drive unit
shall incorporate an electric disc brake and an external manual brake release. The
brake on the electric motor will be of the electromagnetic single disc self-adjusting
type with the mechanical compression spring being held off by the electromagnet.

i. The hoist shall be provided with a centrifugal brake to prevent accidental tripping of
safety device when the cage shall be taken to the ground by gravity in case of power
failure.

1.2.6 Power and Control

i. All electrical components furnished with the elevator shall be completely wired,
energised and checked. Necessary power distribution arrangement shall be provided
by the contractor to feed the electrical power to the elevator.

ii. All electrical control devices shall be in enclosures. Equipment furnished shall also
include the following:

a) Momentary contact push button for raise lower control.

b) Reversing combination motor starter with a moulded case circuit breaker for the
motor. Starter shall be equipped with three thermal overload relays for motor
protection. Operating handle for the combination starter circuit breaker shall be
accessible from inside the cab and shall also serve as an emergency stop
switch.

c) Electrical and mechanical interlocks on cab access door and landing level
enclosure doors.

d) Over travel protection, emergency stop push button, over speed governors.

e) All electrical and mechanical interlocks on cab access door and landing level
enclosure doors, phase reversal protection shall be provided.

fy  An alarm push button shall be provided in the cage connected to a battery-
operated alarm at the elevator base. Simultaneous alarm shall also sound at the
plant control room in the event of any fault in the stack elevator for which one
potential free contact shall be provided in each elevator for audiovisual alarm in
PCR for “Stack Elevator fault” indication.

g) Reverse phase relay connected to prevent operation of the cab with improper
phase rotation or failure in any phase in the power supply.
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Continuous duty electric torque motor recoil cable reels as required to maintain
electrical power service to all elevator electrical components throughout the
limits of travel.

One auxiliary panel shall be furnished and mounted on the grade level
enclosure. Panel shall be equipped with a main ‘ON-OFF’ isolating switch, main
contactor, relays, control transformer and fuses, tone frequency transfer,
terminal blocks and all other accessories required for normal operation of the
elevator.

One main control panel shall be furnished and mounted on the top of the cab.
Panel shall be equipped with necessary, equipped like rectifier, battery, charger,
tone frequency receiver, contactors, MCBs, control transformer and fuses,
thermal overload relays, and all other equipment and accessories required for
normal operation of the elevator.

Control cabinets shall be sheet steel enclosed and shall be dust, weather and
vermin proof. Sheet steel used shall be cold rolled and at least 2.0 mm thick
and properly braced to prevent wobbling. Degree of protection of the control
cabinets shall be IP-52 as per 1S:2147. Control cabinets shall be provided with
hinged door(s) with padlocking arrangement. All doors, removable covers and
plates shall be gasket all around with neoprene gaskets, louvers, when
provided, shall have screeners and filters. The screens shall be of fine wire
mesh made of brass or Gl wire. Suitable cable gland plate shall be supplied
fitted on to this gland plate. All cable glands shall be screwed on type and
made of brass.

Each motor to be controlled from the control cabinet shall be provided with 3
pole isolating switch. HRC fuses, contactors of AC4 duty class with thermal
overload relays with single phasing preventer and other equipment required for
satisfactory control motor. The isolating switch and contractor shall be rated at
least 20% more than the connected motor full load current. Motors of 0.2 KW
and above shall be rated for 415 V 3 Phase and below 0.2 KW will be 240 V
single phase supply.

The controllers and resistors for motors shall conform to 1S-8544 (latest edition)
and 1S-2959 (latest edition) and shall be continuously rated for 150% full load
current of the motor. Switches shall be hand operated, air breaker heavy duty,
quick make, quick break type conforming to 1IS-4064. The rating of switch shall
be so chosen as to get complete protection by associated O/L relay or fuse
under all normal / abnormal conditions such as full load, overload, locked rotor,
short circuit. The incoming power supply isolating switch shall be inter-locked
with the control cabinet door so as to prevent opening of the door when the
switch is closed. Device for bypassing the door interlock shall also be provided.
Switch handle shall have provision for locking in both fully open and fully closed
positions.

All fuses shall be of the HRC cartridge type mounted on plug in type of fuse
base having a prospective current rating of not less than 80 KA. Fuses shall be
provided with visible operation indicators to show that they have operated. All
accessible live connections shall be adequately shrouded and it shall be
possible to change fuses with the circuit alive without danger of contact with live
metal.

Contractor shall provide dry type transformers with class B insulation for control
power supply, lighting and space heating. Control supply will be 240 V AC.
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Transformer for control supply shall be provided with a control tap at 110 V,
which will be earthed. Power and control supply to individual drives and users
shall be distributed with separate isolating switches and primary and secondary
fuses.

All push buttons shall be of push to actuate type having 2 “NO” and 2 “NC” self
reset contacts. They shall be provided with integral escutcheon on plate
engraved with their functions. Push button contacts shall be rated for 5 Amp at
415 V AC and 1 Amp. Inductive breaking at 250 V, DC. Mushroom type
emergency push button to open the main contactor shall be provided in the
operator’s cabin and two on the bridge platform within easy reach indicating
lamps shall be of the filament type and low watt consumption lamps shall be
provided with series resistors.

Strip type space heaters of adequate capacity shall be provided inside in each
cabinet.

Control cabinets shall be supplied completely wired. All wiring shall be carried
out with 650 V grade PVC insulated, stranded conductors. Power circuits shall
be wired with stranded aluminum conductors of adequate sizes to suit the rated
circuit shall be wired with stranded copper conductors of sizes not small than
1.5 Sg.mm. Control circuits shall be isolated from power circuits.

Cab shall be controlled by a semi-automatic floor selection control system. Cab
shall be furnished with 240 Volt grounding type receptacle, emergency alarm
push button with a normally open contact rated 0.5 ampere at 220 VDC volts,
indicating light, limit switches, and all other necessary control devices required
to ensure safe and continuous cab operation. One trailing cable shall connect
the cab main control panel to the auxiliary panel at ground level. Cable shall
supply the cab with all power requirements. Cable guides shall be installed at
every 6 metres to avoid entanglement of this cable. Control signals between
the auxiliary panel at ground level and the main control panel on the cab. Will be
provided with the tone frequency receiver. However control and interlocks from
the landings shall be connected to the auxiliary panels located at ground level
through fixed armoured cables. The power and control cables and training
power cables shall be FRLS type.

Each landing assembly shall include a limit switch for door interlock and push
button control station installed and wired to a landing junction box.

Cable trolley with cable guides for recoil of cable on to cable reel to maintain
electrical power service to all elevator components through out the limits of
travel.

Contractor shall furnish, install, and connect a system equipment ground to the
Owner’s existing chimney ground system. System equipment ground shall
electrically connect panels and junction boxes, which contain electrical devices,
motors, and elevator platforms and support structure. Raceway system shall
not be considered as an equipment ground.

All enclosures containing electrical devices shall be provided with 240 Volt,
single-phase space heaters with adjustable thermostat control.

All power cables and race way shall be furnished and installed by the Contractor
for interconnection of the main control panel, auxiliary panel and landing
junction boxes etc. Conductors included in the cable shall be as required to
energise all electrical equipment furnished with the elevator. Transmission of
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alarm signals is done by means of tone frequency equipment. Hence
communication conductors are not required.

1.2.7 Electric Motor

i. Elevator drive motor shall be squirrel-cage induction type designed and fabricated
to conform to the requirements indicated below.

i. Motor shall be designed for operation at the required speed: 415 Volts, 3 phase, 50
hertz. And shall be suitable for full voltage starting, S4 duty class as per 1S-4722
with CDF of 25% and maximum number of 120 starts per hour in 55 Deg. C
ambient temperature. Motor shall be tested at the factory to determine that it is free
from electrical or mechanical defects.

1.2.8 Raceway
i. General

a) Complete raceway system for the elevator shall be furnished and installed in
accordance with this section and the Contractor’'s shop drawings as reviewed and
accepted by the Engineer-in-Charge. The Contractor shall provide drawings for
acceptance showing the routing of conduit and wiring for the control circuits
associated with the elevator.

b) Raceway system is defined to include conduit and all related materials and
devices required to support, secure and provide a complete system for support
and protection of electrical cable and wiring.

i. Materials

a) Raceway shall be rigid galvanized steel conduit, provided in accordance with IS-
1653 (latest edition).

b) Steel conduit, couplings, and elbows shall be hot-dip galvanized rigid mild steel.
Each length of threaded conduit shall be complete with a coupling on one end and
a thread protector on the other. Thread protector shall have sufficient mechanical
strength to protect the threads during normal handling and storage. Flexible
conduits shall be plastic jacketed, liquid tight galvanized steel.

c¢) Galvanized iron or galvanized cast steel fittings shall be used with galvanized steel
conduit. Fittings installed outdoors or in damp locations shall be sealed and
gasketted. Outdoor fittings shall be of heavy cast construction.

1.2.9 PVC Insulated FRLS Cable
i. Materials

a) Electrical part of this specification shall be referred for FRLS cable. Unless
specified otherwise, Contractor shall submit to the Engineer-in-Charge four copies
of the manufacturer’s test report on each cable furnished. Conductor accessories
including terminal materials like glands, lugs etc. makers, tying materials and
cable support shall be furnished and installed. Wire termination materials for
conductors 10 Sgq. mm and larger shall be pressure or bolted type. Terminals for
conductors smaller than 10 Sg. mm shall be an insulated pressure connection in
the shape of a ring.

i. Installation
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a) Power and control cable shall be routed as required by the drawings. Cables
pulled into the wrong conduit or cut too short shall be replaced. Cables removed
from one conduit shall not be installed in another conduit.

1.2.10 Earthing

i. General

a) Earthing system furnished and installed and include a complete earthing system
for the elevator. Earthing equipment and materials shall be furnished and installed
in accordance with the reference codes and standards these specifications and
the contractor's shop drawings as reviewed and accepted by the Engineer-in-
Charge.

i. Materials

a) The earthing of all electrical items being supplied by the Bidder shall be in his
scope. For earthing the various equipment, conductor sizes shall be as listed
below:

e MCCs Motor above 90 KW : 50 x 6 Sg.mm G.I. flat

e  Motors above 30 KW, upto
75 KW and lighting panel/
control panels/auxiliary panels : 25 x 6 Sg. mm G.I. flat

e Motor above 5 KW upto 30 KW : 25 x 3 mm G.I. flat
e Motors upto 5 KW and misc. : 8 SWG Gl wire
e Small item like conduits,

e Junction boxes etc..
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1.00.00

1.01.00

a)

b)

d)

GENERAL

The Bidder shall include in his scope of supply all the necessary Mandatory spares,
Start-up and commissioning spares and Recommended spares and indicate these
in the relevant schedules of the Bid Forms & Price Schedules. The general
requirements pertaining to the supply of these spares is given below:

MANDATORY SPARES

The list of mandatory spares considered essential by the Employer is
indicated in the list enclosed to this Sub-Section. The bidder shall indicate
the prices for each and every item (except for items not applicable to the
bidders design) in the ‘Schedule of Mandatory Spares’ whether or not he
considers it necessary for the Employer to have such spares. If the bidder
fails to comply with the above or fails to quote the price of any spare item,
the cost of such spares shall be deemed to be included in the contract price.
The bidder shall furnish total population of each item for the project in the
Bid Forms & Price Schedules. Whenever the quantity is mentioned in “sets”
the bidder has to give the item details and prices of each item.

Whenever the quantity is indicated as a percentage, it shall mean
percentage of total population of that item in the station (project), unless
specified otherwise, and the fraction will be rounded off to the next higher
whole number. Wherever the requirement has been specified as a ‘set
(marked by **) it will include the total requirement of the item for a unit,
module or the station as specified. Where it is specified as ‘set’ (marked by*)
it would mean the requirement for the single equipment / system as the case
may be. Also one set for the particular equipment. e.g. ‘set’ of bearings for a
pump would include the total number of bearings in a pump. Also the ‘set’
would include all components required to replace the item; for example, a
set of bearings shall include all hardware normally required while replacing
the bearings.

The assembly / sub assembly which have different orientation (like left hand,
right hand, top or bottom), different direction of rotation or mirror image
positioning or any other regions which result in maintaining two different sets
of spares to be used for subject assembly / sub-assembly shall be
considered as different type of assembly/sub-assembly.

The Employer reserves the right to buy any or all the mandatory spare parts.

The prices of mandatory spares indicated by the Bidder in the Bid Proposal
sheets shall be used for bid evaluation purposes.

LOT-2 PROJECTS TECHNICAL SPECIFICATION
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1.02.00

1.03.00

1.04.00

f)

9)

All mandatory spares shall be delivered at site at least two months before
scheduled date of initial operation of the first unit. However, spares shall not
be dispatched before dispatch of corresponding main equipments.

Wherever quantity is specified both as a percentage and a value, the Bidder
has to supply the higher quantity until & unless specified otherwise.

RECOMMENDED SPARES

a)

b)

In addition to the spare parts mentioned above, the Contractor shall also
provide a list of recommended spares for 3 years of normal operation of the
plant and indicate the list and total prices in relevant schedule of the Bid
Forms & Price Schedules. This list shall take into consideration the
mandatory spares specified in this Sub-Section and should be independent
of the list of the mandatory spares. The Employer reserves the right to buy
any or all of the recommended spares. The recommended spares shall be
delivered at project site at least two months before the scheduled date of
initial operation of first unit. However, the spares shall not be dispatched
before the dispatch of the main equipment.

Prices of recommended spares will not be used for evaluation of the bids.
The price of these spares will remain valid up to 6 months after placement of
Notification of Award for the main equipment. However, the Contractor shall
be liable to provide necessary justification for the quoted prices for these
spares as desired by the Employer.

START-UP & COMMISSIONING SPARES

a)

Start-up & commissioning spares are those spares which may be required
during the start-up and commissioning of the equipment/system. All spares
used till the Plant is handed over to the Employer shall come under this
category. The Contractor shall provide for an adequate stock of such start
up and commissioning spares to be brought by him to the site for the plant
erection and commissioning. They must be available at site before the
equipments are energized. The unused spares, if any, should be removed
from there only after the issue of Taking Over certificate. All start up spares
which remain unused at the time shall remain the property of the Contractor.

The Bidder shall include in his scope of supply all the necessary Mandatory spares,
Start-up and commissioning spares and indicate these in the relevant schedules of
the Bid Forms & Price Schedules. The general requirements pertaining to the
supply of these spares is given below:
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2.00.00

3.00.00

4.00.00

5.00.00

6.00.00

7.00.00

8.00.00

9.00.00

10.00.00

11.00.00

The Contractor shall indicate the service expectancy period for the spare parts
(both mandatory and recommended) under normal operating conditions before
replacement is necessary.

All spares supplied under this contract shall be strictly inter-changeable with the
parts for which they are intended for replacements. The spares shall be treated and
packed for long storage under the climatic conditions prevailing at the site e.g. small
items shall be packed in sealed transparent plastic with desiccators packs as
necessary.

All the spares (both recommended and mandatory) shall be manufactured along
with the main equipment components as a continuous operation as per same
specification and quality plan.

The Contractor will provide Employer with cross-sectional drawings, catalogues,
assembly drawings and other relevant documents so as to enable the Employer to
identify and finalize order for recommended spares.

Each spare part shall be clearly marked or labeled on the outside of the packing
with its description. When more than one spare part is packed in a single case, a
general description of the content shall be shown on the outside of such case and a
detailed list enclosed. All cases, containers and other packages must be suitably
marked and numbered for the purposes of identification.

All cases, containers or other packages are to be opened for such examination as
may be considered necessary by the Employer.

The Contractor will provide the Employer with all the addresses and particulars of
his sub-suppliers while placing the order on vendors for items/components/
equipments covered under the Contract and will further ensure with his vendors that
the Employer, if so desires, will have the right to place order for spares directly on
them on mutually agreed terms based on offers of such vendors.

The Contractor shall warrant that all spares supplied will be new and in accordance
with the Contract Documents and will be free from defects in design, material and
workmanship.

In addition to the recommended spares listed by the Contractor, if the Employer
further identifies certain particular items of spares, the Contractor shall submit the
prices and delivery quotation for such spares within 30 days of receipt of such
request with a validity period of 6 months for consideration by the Employer and
placement of order for additional spares if the Employer so desires.

The Contractor shall guarantee the long term availability of spares to the Employer
for the full life of the equipment covered under the Contract. The Contractor shall
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guarantee that before going out of production of spare parts of the equipment
covered under the Contract, he shall give the Employer at least 2 years advance
notice so that the latter may order his bulk requirement of spares, if he so desires.
The same provision will also be applicable to Sub-contractors. Further, in case of
discontinuance of manufacture of any spares by the Contractor and/or his Sub-
Contractors, Contractor will provide the Employer, two years in advance, with full
manufacturing drawings, material specifications and technical information including
information on alternative equivalent makes required by the Employer for the
purpose of manufacture/procurement of such items.
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1.28.00 MANDATORY SPARES FOR CHIMNEY ELEVATOR
(Qty. indicated are for one (1) No. Chimney Elevator)
A BRAKE ASSEMBLY Qty.
1. Brake Assembly complete 1 No.
B. GEAR ASSEMBLY
2. Gear Assembly complete 1 No.
C. DOOR FRONT
3. Bearing 3 Nos.
4. Roller 3 Nos.
5. Bushing (if applicable) 2 Nos.
D. LIMIT CAMS
6. Sensor 3 Nos.
7. Switch arm 3 Nos.
E. CAB
8. Guide roller 100% of the total ones
installed each type or min. 1
LOT-2 PROJECTS TECHNICAL SPECIFICATION
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MANDATORY SPARES

FE

9. Switch
SLIDING DOOR

10. Rollers (if applicable)

MACHINERY
1. Guide roller
12. Pinion

13. Rubber inserts (if applicable)
14. Groove ring (if applicable)
15. Brake motor

CABLE TROLLEY BEARING
(if applicable)

16. Bearing
ELECTRICAL EQUIPMENTS
17. Contactors

18. Auxiliary transformer

19. Relays
20. Switch
21. Rectifier

22. Limit switch

23. Transmitter (if applicable)
24. Receiver (if applicable)
25. Battery charger

26. Push Buttons

27. Timers

no. whichever is higher

3 Nos.

4 Nos. each type

2 Nos.
2 Nos.
12 Nos.
6 Nos.

1 No.

3 Nos. of each type

1 No. of each type

1 No.

1 No. of each type & rating
2 Nos. each type

3 Nos.

3 Nos. each type

1 No. if applicable

1 No. if applicable

1 No.

3 Nos. of each type

2 Nos. of each type & rating

28. Main drive motor with control system 1 Set
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Spec. No.: PE-TS-468-503-A-001

T Title
STACK ELEVATOR Volume Il SUB SECTION A6
% DATA SHEET ‘B’ Sheet 2 of 11
1.01.00 ELEVATOR PARTICULARS
i) Load Carrying Capacity in Kg
i)  Type of loading for which the
stack elevator is designed
i) Type of stack elevator
iv)  Rated Load in Kg
v)  Speed in metre/minute
vi)  Chimney height in metre
vii)  Total travel height in metre
viii)  No. of floors to be served
ix)  Elevations of the floors to be served
Xx)  Method of control
xi)  Details of indicators and control
xii)  Weight of cab complete without load in Kg
xiii)  Weight of hoist cab in Kg
xiv) Efficiency of Elevator
1.02.00 GROUND ENCLOSURE
i) Size of the enclosure
(Length x breadth x height)
i) Material of construction
i) Size of landing entrance
iv)  Method of door operation
v)  Electrical & mechanical interlocking
Of the door provided.
vi)  Method of fixing enclosure to chimney
vii)  Any other details not covered above
1.03.00 LANDING ENCLOSURES
viii)  Size of the enclosure
(Length x breadth x height)
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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% DATA SHEET ‘B’ Sheet 3 of 11
ix)  Material of construction
Xx)  Size of landing entrance
xi)  Method of door operation
xii)  Electrical & mechanical interlocking
Of the door provided.
xiii) Method of fixing enclosure
xiv) Any other details not covered above
1.04.00 MAST
i) Material of mast
i)  Section of mast
i)  Size of each piece of mast
iv)  Method of fixing of mast
v)  Type of mast
1.05.0 CAB
i) Internal size
(Length x breadth x height)
i) Material of construction
i) Type of floor
iv)  Size of the cab door
v)  Method of operation of cab door
vi)  Electrical & mechanical interlocking provided
vii)  Escape hatch, electrically interlocked
viii)  Guide roller and safety hooks provided
ix)  Arrangement of light/fan inside the cab.
X)  Indicators & controls inside the cab.
1.06.00 ELEVATOR DRIVE UNIT
i) Location of drive unit
i)  Name of components of drive unit
Name of Bidder / Vendor
Project
Revision No. 0 1 2 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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T Title
STACK ELEVATOR Volume Il SUB SECTION A6
% DATA SHEET ‘B’ Sheet 4 of 11
1.07.00 DETAILS OF ELECTRIC MOTOR
i) Manufacturer
i)  Equipment driven by motor
i) Type
iv)  Frame size, type & designation
v)  Maximum load considered for
Sizing of motor
vi)  Margin considered for sizing motor
vii) Rated power in KW
viii)  Service factor
iX) Speed in rpm
x)  Rated voltage in V
xi)  Current at rated voltage
- Full load
- Locked rotor
xii) Insulation class
xiii) Type of bearing and type of lubricant
xiv) Space heater rating
xv)  Duration considered for specified
Ambient temperature
xvi) Applicable standard to which motor conforms
xvii) Degree of protection
xviii) Efficiency at rated output
xix) Power factor
xx) Type of mounting
1.08.00 DETAILS OF REDUCTION GEAR
i) Make
i) Material of the gears and hardness in BHN
i) Type of gear
iv)  Gear ratio
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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v)  Gear power transmitted
vi)  Input and output speed
1.09.0 DETAILS OF DRIVE AND PINION
i) Material
i)  Hardness
i) Fixing arrangement
1.10.0 DETAILS OF RACK
i) Material
i)  Hardness
i) Fixing arrangement
1.11.00 SAFETY DEVICE
i) Make
i)  Type of safety device
i)  Speed at which the safety device
Come into action
iv)  Method operation
v)  Other details
vi)  Remote control for testing
The safety device
1.12.00 BRAKES
i) Manufacturer
i)  Types of brakes provided
i) Method of operation
iv)  Interlocking if any
v)  Electromagnetic brake and external
Manual brake release
vi)  Degree of protection
Name of Bidder / Vendor
Project
Revision No. 0 2 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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1.13.00 CENTRIFUGAL BRAKE
i) Make
i)  Details
i)  Remote control for testing
The safety device provided.
iv)  Any other details of drive unit
Not covered above.
1.14.00 BUFFERS
i) No. and location of the buffers provided
i)  Type of buffers
i)  If the buffers are spring type
Furnish the following:
- Diameter of the spring in mm
- Max. Compression under extreme cond.
- No. of spring coil
- Sectional dimension
- Material of spring
- Compression /unit load
1.15.00 POWER CABLES Fixed Trailing
i) Manufacturer
i)  Type and material
i)  Rated voltage
iv)  Rated current
v)  Type of insulation
vi)  No. of strands
vii)  No. of cores
viii)  Short circuit current rating
iX)  Resistance per 1000 metres
Name of Bidder / Vendor
Project
Revision No. 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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Xx)  Applicable standards
1.16.00 CONTROL CABLES
xi)  Manufacturer
xii)  Type and material
xiii) Rated voltage
xiv) Rated current
xv)  Type of insulation
xvi) No. of strands
xvii) No. of cores
xviii) Short circuit current rating
xix) Resistance per 1000 metres
xx) Applicable standards
1.17.00 CONDUITS/ACCESSORIES AND FITTINGS
i) Material
i) Manufacturer
i)  Applicable standard
1.18.00 CONTACTORS
i) Make
i) Type
i)  Applicable standards
iv)  No. of poles
v)  Rated voltage
vi)  Rated frequency
vii) Rated current
viii)  Closing coil
- Rated voltage
- Current consumption
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4

Signature of Bidder / Vendor /
Authorised Representative

Date
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- Power consumption in KW
- Insulation class for electromagnet
ix) Rated duty
- Rated insulation category
- No. of operations per hour
- Rated breaking capacity
- Rated making capacity
- Short time rating in sec
iX)  Limits of operation
- Supply voltage variations (%)
- Supply frequency variations (%)
- Drop out voltage (%)
- Min. pick up voltage (%)
X)  Thermal overload relay setting range available
xi)  Auxiliary contacts
- Numbers
- Current rating (Make and break)
xi)  Rated utilization category as per IS 2459
xii)  Max. recommended back up HRC fuse size
1.19.00 FUSES
i) Make
i) Type
i) Continuous current
iv)  Rated voltage
v)  Rated frequency
vi)  Rupturing capacity
vii)  Mounting details
viii) Fixing and removing arrangement
ix)  Visual indication for fuses
X)  Applicable standards
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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1.20.00  INDICATING LAMPS
i) Make
i)  Type
i)  Rated voltage
iv)  Rated power consumption in Watt
v)  Permissible voltage variation
vi)  Series resistance provided
1.21.00 PUSH BUTTONS
i) Make
i)  Type
i) Rating
- Voltage
- Continuous current
iv)  No. of aux. Contacts
- Normally open
- Normally closed
v)  Contact rating
vi)  Colours
vii)  Mounting arrangement
1.22.00 OVER TRAVEL LIMIT SWITCH
i) Make
i) Type
iif)  Material of contacts
iv)  Contact rating
v)  Numbers furnished
1.23.00 CONTROL TRANSFORMER
i) Make
i)  Type
i) Output rating (VA)
iv)  Ratio
Name of Bidder / Vendor
Project
Revision No. 0 2 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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v)  Class of insulation
vi)  Max. temp rise of winding over
Specified ambient temperature.
vii)  One minute power frequency test voltage
viii) Applicable standards
1.24.00 CIRCUIT BREAKER AND ISOLATOR
i) Make
i) Type
i) Current rating in amps
iv)  Interruption duty
v)  Max. breaking capacity
vi)  Operating voltage of tripping and closing coils
vii)  Max. permissible variation of operating voltage
1.25.00 RACEWAY
i) Raceway as per specification
i)  Material of
- Indoor fittings
- Outdoor fittings
- Raceway support
- Junction boxes
1.26.0 EARTHING
i) Earthing conductor
- Size
- Material
i)  Material of earthing cable
i) Clamps. Bolts, washers, nuts and another
Hardware of iron steel are galvanized.
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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1.27.00 MOTOR STARTER
i) Make & Size
i)  Rating]
i) Mechanically latched type
iv)  Single phase prevention feature provided
v)  Degree of protection
1.28.00 DETAILS OF CONTROL PANELS
i) No. of panels
i)  Type of enclosures (Degree of protection)
iif)  Thickness of sheet metal
iv)  Painting
- Colour
- Finish

v)  Cable entry
vi)  Manufacturer

Name of Bidder / Vendor

Project

Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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