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Codes and Standards

All cable and materials shall be designed, manufactured and tested in
accordance with the latest applicable Indian Standards (IS) and IEC except
where modified and/or supplemented by this specification.

Cable and material conforming to any other standard, which ensures equal or
better quality, may be accepted. In such case, copies of the English version of
the standard adopted shall be submitted along with the bid.

The electrical installation shall meet the requirements of Indian Electricity
Rules as amended up to date and relevant IS Code of Practice. In addition,
other rules and regulations applicable to the work shall be followed.

Erection Schedule

The entire erection work shall be carried out in a phased manner. A schedule of
the work showing the sequence of erection shall be submitted by the tenderer
for this purpose.

The erection schedule, as approved by the Owner's Engineer shall be strictly
followed by the Bidder. If, for any reason beyond the control of the Bidder, the
work is held-up then the Bidder shall bring it to the notice of the Owner's
Engineer without any delay.

DESIGN CRITERIA

Grounding System

The main objectives of grounding system are to:

a) Provide safety to personnel from contact of dangerous potentia
by ground fault.

b) Ensure sufficient grounding current for effective rel

c) Stabilize circuit potential with respect to gr

d)
t current of 50kA for 1 sec. and shall be
e) ioment, such as switchgear, transformer, motor, relay
ntrol panels etc shall have integral ground buses or
points which shall be connected to the underground grid.
f) ronic panels and equipment, where required, shall be grounded

tilizing an insulated ground wire connected in accordance with the
manufacturer's recommendations. Where practical, electronics ground
loops shall be avoided. Where this is not practical, isolation
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System Design

a) Air termination network with down conductors and
shall be provided on the basis of IS Code of Practi

b) Horizontal air termination shall be so laid o0t that no part of the roof
shall be more than 9 meters from the ne

C) Shielding angle for one vertical airtermination shall be 45 degrees. For
more than one rod, shielding apgle between the rods shall be taken as
60 Degrees.

d) Down conductors shalktun along the outer surfaces of the building and
shall have a test jojnf about 1500 mm above ground.

e) An earth electfode shall be provided at the connection point of the down

mination and connections. All connections shall be welded type.

All other ancillary items in connection with the work described above
shall be furnished to complete the work irrespective of whether such
items may have been specifically mentioned or not.

All materials and accessories to be supplied by the Bidder shall be brand new
ones of reputed make.

Cabling System

Erection of cabling work shall be carried out in such a way as to provide a
reliable and assured electric power supply system to all FGD auxiliaries.

Cable routing shall be done on unit basis as far as possible.

Cables shall generally be laid on cable trays overhead supported from building
steel/structures. Cables shall be run in concrete trenches in those electrical
rooms at ground level, which are without any spreader room below.

For inter plant connections, the cables shall be routed through an overhead
cable bridge pipe cum cable bridge. For isolated but long outdoor cable route
with very few cables of 3/4 nos., the cables may be directly buried subject to
Owner’s approval.

For underground crossing of railways, road etc. additional protection shall be
provided in form of hume pipe or concrete encased rigid steel conduits (duct
bank).
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A.C. and D.C. circuit shall not be run in same cable. Further, separately fused
circuit shall run in separate cables.

Cables for redundant equipment system shall be run in separate trays, as far as
possible.

Erection of cabling work shall be executed keeping in view all necessities and
requirements.

Suitable embedded steel inserts shall be provided on wall/floor/ ceiling surfaces
for welding of cable tray bracket in order to make the cable tray system
withstand horizontal/vertical accelerations due to seismic forces for indoor trays
and also wind load for outdoor trays in addition to normal tray cable loadings.

All erection work to be carried out under this specification shall conform to the
notes and details given in Annexure-A to this specification.

SPECIFIC REQUIREMENTS - SUPPLY
Equipment and Material

Equipment and material shall comply with description, rating, type and size as
detailed in this specification, drawings and annexures.

Equipment and materials furnished shall be complete and operative in all
details.

All accessories, fittings, supports, hangers, anchor bolts etc. which form part of
the equipment or which are necessary for safe and satisfactory installation and
operation of the equipment shall be furnished.

All parts shall be made accurately to standard gauges so as to facilitate
replacement and repair. All corresponding parts of similar equipment shall be
interchangeable.

Conduits and Accessories

The contractor shall provide and install all conduits, mild steel pipes, flexible
conduits, rigid PVC pipes, etc. complete with accessories like tees, bends,
adopters, locknuts, pull boxes, conduit plugs, caps, etc as required for the
cabling work. Conduits shall be furnished in standard length of 5 metres,
threaded at both ends.

Conduits diameter upto and including 25mm size shall be of 16 SWG and
conduits above 25 mm diameter shall be of 14 SWG. Minimum diameter of
conduits shall be 20 mm.

Conduits shall be made of hot-dip galvanized steel with an organic corrosion
resistant ID coating. In chemical handling areas, battery room, etc., the
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exterior surface shall be further coated with chromate and polymer for better
resistance to corrosion. Conduits, fittings & accessories shall have ISI mark.

For sizes above 63 mm, hot dip galvanized - both on inside and outside -
steel pipes with necessary fittings & accessories shall be provided and
installed by the contractor. The pipes and fittings shall be of heavy duty class
with relevant ISI mark.

Flexible conduits complying to relevant IS and made with bright, cold-rolled,
annealed and electro-galvanized mild steel strips shall be used between
embedded conduits/pipes and the motor terminals. It shall also be used
between fixed conduit and any equipment with vibration or equipment
requiring regular removal.

Non-metalic conduits made of HDPE outer jacket with friction-reducing
permanent internal lining shall generally be used for control & instrumentation
cables in some areas where cable trays do not exist and where the runs are
straight ones Necessary fittings & accessories as may be required for the
installation shall also be provided.

Junction Boxes

Technical requirement for both non-metallic type and galvanized steel
Junction Boxes are given below. Unless the choice is specifically mentioned
in the General / Lead Electrical Specification or elsewhere in the tender
document, galvanized steel Junction Boxes shall be offered.

Non-metallic Junction Boxes

a) Material of the Junction Boxes shall be halogen-free and silicon-free,
glass fibre-reinforced polycarbonate for outdoor use and/or for cable
sizes more than 50 sg.mm. Material shall be ABS/ polycarbonate for
indoor use and/or for cable sizes upto 50 sg. mm. Junction boxes for
use with fire-survival cables shall be of Duro-plast / powder-coated

metal.

b) Material of all non-metallic junction boxes shall be fire retardant and
self-extinguishing in accordance with UL 94 V0. It should be tested at
Glow Wire test for 960° C.

c) Boxes shall be suitable for continuous operation at an ambient

temperature range of -10° C to +80° C.

d) The impact strength of polycarbonate enclosures/boards i.e. the
degree of protection against mechanical shock load shall be in
accordance with EN 50298-98 for IK 08 (5 Joule).

e) Degree of protection shall be IP 66 to EN 60529. Junction boxes shall
have integrally embedded gaskets made of Polyurethane.

f) Allowing a minimum of 20% spare terminals after complete
termination, the terminal board for control and instrumentation JBs
shall have 6 /12 /24 / 36 / 48 ways.

9) Doors shall have stainless steel quick fastening screws.
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h) The boxes shall be complete with all brackets/fasteners as required
for installation on walls, columns and structure.

Steel Junction Boxes

a. Junction boxes with IP 55 degree of protection, shall comprise of a
rectangular parallelepiped case constructed from cold rolled sheet
steel of minimum thickness 2mm. Top of the box shall be arranged to
slope towards the rear of the box. Gland plate shall be 3mm thick
sheet steel with neoprene/synthetic rubber gaskets. All junction boxes
shall be of adequate strength and rigidity, hot dip galvanized as per
relevant IS, and suitable for mounting on wall, column, structures etc.
The boxes shall be complete with M8 earthing stud and all
brackets/fasteners as required for installation.

b) No. of Ways:6 / 12 / 24 | 36 / 48 with 20% spare terminals after

termination.
c) Outdoor JBs shall be similar but with a canopy at the top.
d) Doors shall be hinged and lockable and shall be made of the same

material as the case. The doors shall have industrial heavy-duty
hinges. The doors shall be easily but firmly lockable with quick
release fastener.

The junction boxes shall have the following indelible markings:
- Circuit nos. on top by white-stenciled paint at site.

- Circuit nos. with ferrules (inside) as per approved drawing.

- Danger sign in case of 415 V circuit.

Terminals

Multiway terminal blocks of approved type, complete with screws, nuts;
washers and marking strips shall be furnished for connection of
incoming/outgoing wires.

Each control cable terminal shall be suitable for connection of 2 nos. 2.5
sq.mm. stranded copper conductors without any damage to the conductor or
looseness of conductors.

Cable Termination & Straight Through Joints

Bidder shall supply cable termination and jointing kits in requisite quantity for
H.T. Power Cables, L.T. Power, Control Cables, Instrumentation Cables, etc.
along with all accessories & consumables required for making termination
and joints complete. Those shall be of proven design and make which have
already been extensively used and type tested.
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5.05.02 Components shall be pre-moulded type, taped type or heat-shrinkable type.
11kV, 6.6kV and 3.3kV grade joints and terminations shall be type tested as
per IS: 13573.

5.05.03 Kits shall be complete with the alumunium solderless crimping type cable lugs

and ferrule as per DIN standard.

5.06.00 Cable Glands

Cable shall be terminated using double compression type cable glands. Cable
glands shall conform to BS 6121 or to EN 50262. Ingress Protection rating for
cable glands with seal, when offered conforming to EN 50262, shall be
minimum IP 66 in line with BS. Cable glands shall be made of tinned brass
gland, double compression type complete with necessary armour clamp and
tapered washer, etc. Rubber components shall be of neoprene or better
synthetic material and of tested quality. Cable glands shall match with the
sizes of different H.VV./L.V./Control cables supplied/erected.

5.07.00 Cable Lugs
All cable lugs shall be Cd plated copper. Cable lugs shall be suitable for

termination of different cross-sections of H.V./L.V./Control/Instrumentation
cables and shall be of following types :

i) Aluminium tubular terminal end for solderless crimping to aluminium
conductors.

ii) Copper tubular terminal end for soldedess crimping to copper
conductors.

Solderless crimping of terminals shall be done by using corrosion
inhibiting compound. The cable lugs shall suit the type of terminals
provided on the equipment. Lugs for control/instrumentation cables shall
be PVC insulated/sleeved type.

iii) Cable lugs for control cable termination shall be insulated. These lugs
shall be pin type/flat type/ring type/U type to suit the terminals provided
in the panels.

5.08.00 Cable Clamps and Straps
5.08.01 Trefoil clamps for single core cables shall be pressure die-cast aluminium or

fibre glass or nylon with necessary G | fasteners. Trefoil clamps shall have
adequate mechanical strength to forces generated by peak value of maximum
system short circuit current.

5.08.02 Cable clamps required for multicore cables on vertical run shall be made up
of 25x3mm size aluminium strip. For clamping the multicore cables, self-
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locking, de-interlocking type fire-resistant nylon clamps/straps of sufficient
strength shall be used.

Consumables and Hardware

The Bidder shall furnish all erection materials, hardware and consumables
required to complete the installation.

The materials shall include but not be limited to the following :

Consumables : Welding rods & gas, oil and grease, cleaning fluids, paints,
electrical tape, soldering materials etc.

Hardware Bolts, nuts, washers, screws, brackets, supports, clamps,
hangers, saddles, cleats, sills, shims etc.

Supply of cement, sand, stone etc. required for the execution of the contract shall
be the responsibility of the Bidder.

Testing Equipment

The major testing equipment that are required to be arranged by the Bidder for
site testing are listed below:

a) Insulation Tests
i) Power operated Meggar - 1 KV and 10 KV grade

ii) Hand operated Meggar - 1 KV grade
b) Hand driven earth Resistance Meggar, range 0-1/3/30 ohms.

C) High potential testing set - roller mounted type

d) Tong testers of suitable ranges.

e) Contact resistance measuring set for micro-ohms.

f) Torque wrench of various sizes.

g) Multi meters, test lamp, field telephone with buzzer set, different gauges
etc.

The list of equipment is indicative only. Any other test equipments required shall
be arranged by the Bidder.

METHODS AND WORKMANSHIP

All work shall be installed in a first class, neat workmanlike manner by
mechanics/electricians skilled in the trade involved.

The erection work shall be supervised by competent supervisors holding
relevant supervisory license from the Government.

All details on installation shall be electrically and mechanically correct.
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The installation shall be carried out in such a manner as to preserve access to
other equipment installed.

INSTALLATION

Installation work shall be carried out in accordance with good engineering
practices and also as per manufacturer's instructions/ recommendations where
the same are available.

Equipment shall be installed in a neat workmanlike manner so that it is level,
plumb, square and properly aligned and oriented.

Cable installation work shall mean erection of cable trays/racks, supports,
hangers, junction boxes, conduits, laying of cables either in ground or on trays
inside trenches tunnels/overhead trays in conduits etc. dressing and clamping,
jointing and termination inclusive of supply of necessary jointing/termination
kits, lugs, glands, ferrules, tapes etc. and other accessories, grounding of cable
armour. In case of direct laying in ground, all excavation work, necessary
back-filling, supply of bricks and protective concrete slabs, removal of excess
earth shall be part of the installation work.

Grounding installation work shall mean erection, jointing/brazing/welding,
connection and painting, testing of ground conductors including supply of
necessary steel/copper.

Lightning protection system installation work shall mean erection, jointing,
welding, connection and painting, testing of air termination network, down
conductors, shielding masts, connection to ground grid, electrodes, risers,
horizontal conductors etc. of lightning protection system.

Cable Trays

Pre-fabricated cable trays and accessories shall be assembled & erected at
site. Adequate spaces shall be provided to facilitate installation of cable system
and to allow routine inspection and modification after installation.

Cable trays either inside concrete trenches or inside buildings and racks inside
cable shafts shall be aligned and leveled properly. All tray runs shall be installed
parallel to the trench/building walls and floors except otherwise noted in the
approved drawings.

As far as practicable, cable trays shall be supported from one side only in order
to facilitate installation and maintenance of cables from the other side.

The cable trays shall be supported in general at a span of not exceeding 1.5
metres horizontally and 1.0 metre vertically.

Sufficient spacing not less than 250 mm shall be provided between trays and
maintained to permit adequate access, for installing & maintaining the cables..

96



428365/2021/PS-PEM-MSE

7.02.06

7.02.07

7.02.08

7.02.09

7.02.10

7.02.11

7.02.12

7.02.13

7.02.14

7.02.15

7.02.16

7.03.00

7.03.01

2x500 MW NLC Tamil Nadu Power Ltd. Tuticorin, Tamil Nadu

Complete cable tray support structure after installation shall be inspected/
tested for welding strength, straightness, accuracy, use of proper sizes and
compliance to drawings.

Complete cable tray and accessory installation work shall be inspected/tested
for proper alignment, leveling, use of proper accessories, high quality
workmanship etc.

The Bidder shall remove the RCCl/steel trench covers whenever required and
shall again place the same in their positions after the erection work in the
particular area is completed or when further work is not likely to be taken up for
some time.

Whenever any pipe/conduit/cable tray emerges out or enters into a building
care should be taken to ensure that no water enters into the building.

Cable trays in areas subject to excessive coal dust, oil spillage, mechanical
damage or accessible to personal contact shall be provided with raised sheet
metal tray covers, installed on upper tray in horizontal run and front in vertical
run.

Cable trays/racks shall be so arranged that they do not obstruct or impair
clearances of passage way.

Cable tray/conduit system shall be so designed as to accommodate maximum
pulling tension and minimum bending radius of cable.

Cable tray/conduit system shall be constructed to prevent drainage of water into
equipment or building.

Cable tray/conduit system shall be electrically continuous and grounded.
Different voltage grade cables shall be laid in separate trays when trays are run
in tier formation. Power cables shall normally be on top trays and
control/instrumentation cable on bottom trays.

Trenches

i) PCC flooring of built up trenches shall be sloped for effective drainage
with sump pits and sump pumps.

ii) No subzero level cable vault/trenches shall be provided below control
building/switchgear rooms in FGD areas.
Cable and Conduits

The Bidder shall install, terminate and connect up all cable and conduits as per
drawings and cable schedules.
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The drawings shall be strictly followed except where obvious interference
occurs. In such cases, the routing shall be changed as directed and/or
approved by the Engineer.

Approximate lengths of cable and conduit runs shall be shown by the Bidder in
the cable schedule for guidance only. Before commencement of work the
Bidder shall take actual measurements and prepare his own cable-cutting
schedule to reduce wastage to a minimum.

The Bidder shall also maintain and submit when requested, a record of cable
insulation value when drawn from store, after laying, before and after
termination/jointing.

Where direct heat radiation exists, heat isolating barriers, shall be adopted for
cabling system.

Cabling/wiring in offices, laboratories, control rooms etc. shall be taken through
concealed G.1. or rigid PVC pipes as directed by the Owner's Engineer.

At certain places where hazardous fumes/gasses may cause fire to the cables,
cable trenches after installation of cables shall be sand filled.

Conduit and Accessories

Conduit/pipes shall be used only in short lengths in certain areas where
required and/or as directed by the Engineer.

The Bidder shall furnish all conduits complete with accessories as required.

Conduits shall be flexible type in general. However, rigid type steel conduit if
required shall also be supplied by the Bidder.

Except for inside an enclosure wherever the cable enters or leaves the conduit,
the conduit end shall be sealed by suitable sealing compound, having fire
withstand capability.

The entire metallic conduit system, when embedded or exposed shall be
electrically continuous and grounded.

Where it is possible for water or other liquids to enter conduits, sloping of
conduit runs and drainage of flow points shall be considered.

Pull boxes shall be installed between termination points where required to
facilitate cable pulling, but at a maximum interval of 30 meters.

Conduits shall be firmly fastened within 900 mm of each junction box/pull
box/cabinet/fitting etc. Conduits shall be supported at least every 2000 mm.

Cables: Storage and Handling
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Cable drums shall be stored on hard and well-drained surface so that they may
not sink. In no case shall the drum be stored on the flat, i.e., with flange
horizontal.

Rolling of drums shall be avoided as far as practicable, for short distance, 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 rolled in the same direction as it
was rolled during taking up the cable.

For unreeling the cable, the drum shall be mounted on jacks or on cable wheel.
The spindle shall be strong enough to carry the weight without bending.

The drum shall be rolled on the spindle slowly so that the cable should come
out over the drum and not below the drum.

While laying cable, cable rollers shall be used at an interval of 2000 mm. The
cables shall be pushed over the roller by a gang of people positioned in
between rollers over a suitable distance. Care shall be taken so that kinks and
twists or any mechanical damage does not occur in cables. Only approved
cable pulling grips or other devices shall be used. Cables shall not be dragged
on ground or along structure while laying out from cable drums.

Cable shall not be pulled from the end without having intermediate pushing
arrangement. Bending radius of the cable during installation shall not be less
than what is specified by the manufacturer.

Empty cable drums shall be returned to the Owner.

Cable Laying

7.06.01Cable shall generally be installed in ladder type prefabricated trays except for some

7.06.02

7.06.03

7.06.04

7.06.05

short run in rigid/flexible conduit for protection or crossings.

Cables laid on trays and risers shall be neatly dressed and clamped with
self-locking type fire resistant nylon ties at an interval of 750 mm for horizontal
and vertical runs, in case of both power, control and instrumentation cables.

All single core power cables for 3 Ph. AC circuits shall be laid in trefoil formation
and suitably clamped with self-locking type fire resistant nylon ties at an interval
of 750mm.

L.T. multicore power cables with cross-sectional area of 95 sq.mm and above
and all H.T. multicore power cables and shall be clamped individually by
self-locking type fire resistant nylon ties.

L.T. power cables of cross sectional area less than 95 sq.mm and all control
and Instrumentation cables shall be clamped in bunches with self-locking type
fire resistant nylon ties. The number of cable in one bunch shall not exceed
eight (8).
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Prior to laying of cables inside the indoor and outdoor trenches, the Bidder shall
properly clean the trenches.

In outdoor areas, buried cables shall be laid and covered with sand/riddled
earth and protected from damage by bricks at sides and precast slab at top.

When buried cables cross road/railway track, adequate protection shall be
provided in the form of hume/ galvanised iron pipes laid at a minimum depth of
1 meter below ground.

After completion of installation and prior to connection, all power cables shall
be subjected to a high potential test.

Cable Fire Sealing

Cable/cable tray openings in walls and floors or through pipe sleeves from
one area to another or from one elevation to another within the unit shall be
seated by a fire proof sealing system (FPSS) of minimum 2 Hrs rating. The
FPSS shall effectively prevent the spread of fire from the flaming to non-
flaming side of a fire.

Wherever the cables/cable trays pass through walls/floors, fire proof cable
penetration seals rated for two hour shall be provided. This shall be by
suitable block system using individual blocks with suitable framework or by
silicon RTV foaming system. In case foaming system is offered, damming
board, if used, shall not be considered for fire rating criteria. Any of the
system offered shall be of proven type as per BS: 476 (Part-20) or equivalent
standard.

In order to prevent fire propagation through cable penetrations, after laying,
dressing & clamping of cables, all the openings shall be properly sealed by
using Fire Stop Mortar Seal and Fire Retardant Cable coating compound.
Also the cable runs both before and after the fire scale shall be suitably
sprayed with anti-fire propagation liquid.

Cable Laying in Trenches

RCC cable trenches with removable covers shall be provided by the
Contractor. Cables shall be laid in 3 or 4 tires in these trenches RCC covers
of trenches in process area shall be effectively sealed to avoid ingress of
chemicals etc. Removal of concrete covers for purposes of cable laying and
reinstating them in their proper positions after the cables are laid shall be
done by the Contractor at no extra cost.

For cable trays are laid in trench in more than two tiers a space of minimum
600 mm shall be available for maintenance. In case two or more tiers of cable
trays are running parallel along both sides of trench walls there shall be space
of minimum 600 mm between them.
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Cables shall be handled carefully during installation to prevent mechanical
injury to the cables. Ends of cable leaving trenches shall be coiled and
provided with a protective pipe or cover tilt such times the final termination to
the equipment is completed.

Prior to laying of cables inside both indoor and outdoor trenches, the
Contractor shall properly clean inside of those trenches.

When cables are laid in multiple tiers, spacing between individual tiers shall
be as approved by Site Engineer.

As each row of cables is laid in place every cable shall be given on insulation
test in the presence of Site Engineer. Any cable, which proves defective, shall
be replaced before the next groups of cables are laid.

All wall openings/pipe sleeves shall be effectively sealed after installation of
cables to avoid seepage of water inside building/lined trench.

Where cables rise from trenches to motor, control station, lighting panels etc.,
they shall be taken in G.I. Pipes for mechanical protection up to a minimum of
150mm above grade.

Cable ends shall be carefully pulled through the conduit, to prevent damage
to these cables. Where required, approved cable lubricant shall be used for
this purpose. Where cable enters conduit the cable should be bent in large
radius. Radius shall not be less than the recommended bending radius of the
cables specified by the manufacturer.

Following guide of the pipe fill shall be used for sizing the pipe size:-

a) 1 cable in pipe - 53% full
b) 2 cables in pipe - 51% full

c) 3 or more cables - 40% full

After the cables are installed and all testing is complete, conduit ends above
grade shall be plugged with a suitable weatherproof plastic
compound/PUTTLI for sealing purpose. Alternatively G.I. Lids or PVC bushes
shall be employed for sealing purposes. The cost for the same shall be
deemed to have been included in the installation of G.I. pipe and no separate
payment shall be allowed.

Where cables pass through foundation walls or other underground structures,
the necessary ducts or openings shall be provided in advance for the same.
However, should it become necessary to cut holes in existing foundations or
structures, the electrical Contractor shall determine their location and obtain
approval of the Site Engineer before cutting is done.

Cable Tags & Markers
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Each cable and conduit run shall be tagged with numbers that appear in the
cable and conduit schedules. Cables and conduits shall be tagged at their
entrance, bends, every 30.0M and exit from any equipment, junction box.
When a cable/conduit passes through a wall, tags shall be fitted on both sides
of the wall.

The tags shall be of aluminium with the number punched on it and securely
attached to the cable by not less than two turns of 16 SWG G.I. wire. For
single core cable the wire shall be of non-magnetic material.

Location of cable joints, if any, shall be clearly indicated with cable marker
with an additional inscription 'cable-joint'.

Contractor shall furnish and install all tags and markers stated above.

For buried cable, the marker shall project 150 mm above ground and shall be
spaced at an interval of 30 meters and at every change of direction.

Cable Termination and Connection

Termination and connection of cables shall be done strictly in accordance with
manufacturer's instruction, drawings and/or as directed by the Engineer.

Work shall include all clamping, fitting, fixing, soldering, tapping, compound
filling, cable jointing, crimping, shorting and grounding as required for the
complete job. All equipment required for all such operations shall be of
Contractor's procurement. Furnishing of all consumable materials such as
soldering material, electrical tape, sealing material as well as cable jointing kits
shall be included in the offer.

Cable joint kits for all cables shall be supplied by Contractor under this
specification. Responsibility for proper termination shall lie on the contractor.
Guarantee for termination shall also have to be given by Contractor.

The equipment will be generally provided with blank bottom plates for
cable/conduit entry and cable end box for power cables.

The bidder shall perform all drilling, cutting on the blank plate and any minor
modification work required to complete the job.

If the cable end box or terminal enclosure provided on the equipment is found
unsuitable and requires major modification, the same shall be carried out by the
contractor.

Control/instrumentation cable cores entering control panel/ switchgear/ MCC,
etc. shall be neatly bunched and served with PVC perforated tape to keep it in
position at the terminal block.

The bidder shall put ferrules on all control cable cores in all junction boxes and
at all terminations. The ferrules shall carry terminal numbers as per drawings.
All ferrules shall be coloured, plastic & interlocked type.
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Spare cores shall be similarly ferruled, crimped with lug and taped on the ends.
Spare cores shall be ferruled with individual cable number.

Termination and connection shall be carried out in such a manner as to avoid
strain on the terminals.

All cable entry points shall be properly sealed and made vermin and dust proof.
Unusual opening, if any, shall be effectively closed. Sealing work shall be
carried out with approved sealing compound having fire withstand capability for
at least three hours.

Strips and special tools like manually or pneumatically driven gun/pistol for
termi point/equivalent connection shall be supplied by the Contractor.

Cable Joints
Cable shall be installed without joints as far as practicable.

If however jointing becomes necessary, it shall be made only by qualified cable
jointer and strictly in accordance with manufacturer's recommendation,

Grounding

grids/mats, steel structures, lightning protection system as well as groundifig of
all electrical equipment, etc. The grounding work shall be carried out”as per
provisions of |.E. rules Indian standards and enclosed grounding afid lightning
protection notes and details.

Grounding shall be done by conductors of adequat sizes (size shall be
selected by the bidder with supporting calculation if not specified) and the
same shall be connected to the risers of main groyrd mat.

For fabricated cable trays, a separate grgufid conductor (50x6 mm G.S. flat)
shall run along the entire length of eac¢h route of cable tray being suitably
clamped on the cable tray. Indivigual cable trays of each section shall be
connected to above ground congddctor through 50x6 mm G.S. flat to maintain
continuity of ground path.

All ground conductor corinections shall be made by electric arc welding/ brazing
unless otherwise spécified. Ground connections shall be made from nearest
available stationground grid risers. The rods/connection shall be coated with

quipment ground connections, after being checked and tested by the
Engineer, shall be coated with anti~corrosive paint.
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7.17.02

8.00.00

8.01.00

8.01.01

8.01.02

8.02.00

8.02.01

8.02.02

8.02.03

8.02.04

8.03.00

Upon completion of work, the Bid emove all rubbish, tools,
scaffoldings, tem ures and surplus materials etc. to leave the
i ean and fit for use.

TESTS

Shop Tests

All equipment shall be completely assembled, wired, adjusted and routine
tested as per relevant Indian Standards at manufacturer's works.

Tests on panels/junction boxes shall include:

a) Wiring continuity tests.

b) High voltage and insulation tests.
c) Operational tests.

Site Tests

Bidder shall thoroughly test and meggar all cables, wires and equipment to
prove the same are free from ground and short circuit.

If any ground or short circuit is found, the fault shall be rectified or the cable
and/or equipment replaced.

All power cables after installation and prior to connections shall be subjected to
High Potential tests. Also the insulation resistance values shall be measured
both before and after Hipot test for comparison. The leakage current shall also
be measured during the Hipot test at site.

Cable cores shall be tested for:

a) Physical damage

b) Continuity

C) Correctness of connections as per relevant wiring diagram

d) Insulation resistance to earth

e) Insulation resistance between conductors

f) Proper earth connections of cable glands, cable boxes, cable armour,

screens etc.

All equipment shall be demonstrated to operate in accordance with the
requirements of this specification.

Test Certificates
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8.03.01

9.00.00
9.01.00

Type test certificate on any equipment, if so desired by the Owner, shall be
furnished. Otherwise the equipment shall have to be type tested, free of
charge, to prove the design.

DRAWINGS, DATA & MANUALS
To be submitted with the Bid

9.01.01Make, type and catalogue number of different electrical items and accessories along

9.01.02

9.01.03

9.01.04

9.01.05
9.01.06

9.02.00
9.02.01

9.02.02

9.02.03

9.02.04

9.02.05

9.02.06
9.02.07

with technical leaflets, data sheets etc.

Typical General arrangement drawings showing constructional features, fixing
arrangement of pre-fabricated cable trays.

Bill of Materials for cable trays and accessories, conduits & accessories.

Layout of Grounding system and lightning protection system showing
connection and other details along with backup design calculations and detailed
write up.

Bill of materials for grounding and lightning protection system.

Drawing showing details of equipment grounding.

To be submitted after Award of Contract

Make, type and catalogue number of cable termination kits, joints and
accessories.

Detail dimensional drawings showing constructional features, grounding, fixing
arrangement etc.

Bill of Materials for Pre-fabricated cable tray and accessories, Conduits &
accessories.

Dimensional G.A. drawings and data sheets for different equipment and items
supplied under this specification.

Layout drawing of Grounding system and Lightning protection system showing
connection details along with backup design calculation and detailed write up.

Bill of material for grounding system and lightning protection system.

Drawing showing details of equipment grounding system.
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NOTES AND DETAILS
FOR
CABLING SYSTEM

GENERAL

1.01.00These notes and details shall be read and construed in conjunction with Specification

1.02.00

2.00.00

2.01.01

2.01.02

2.01.03

2.01.04

2.01.05

2.01.06

and the drawings meant for cable tray details and supporting arrangements in
Trench, Racks etc., enclosed elsewhere. In case of conflict between these
notes and drawings, the latter shall prevail.

The Cabling System installation work shall conform to the requirements of the
latest revisions of the following standards/codes

a) Indian Electricity Rules, 1956, with up to date amendment.
b) I.S. Code of Practice
CABLE ROUTING/LAYING

Cables shall generally be laid on ladder type cable trays either in trenches or
overhead supported from building steel/structures except in some cases cables
may have to be laid underground and for short runs in conduits for protection or
crossing.

For interplant connections, the cables may be routed through an overhead
cable bridge or cable trenches/tunnels selection being dependent on site
constraints. Directly buried cable shall be avoided as far as possible. Owner’s
prior approval shall be taken for exceptional cases, where buried cables cannot
be avoided.

For underground crossing of railways, roads etc. hume pipes shall be used and
shall be laid at a depth of minimum 1000 mm such that cables shall not be
damaged.

The cable racks in dust prone areas shall be supported from available structure
in vertical configuration with suitable cover to avoid deposition of lignite dust as
far as practicable.

Different voltage grade cables shall be laid in separate trays when trays are
arranged in tiers. Power cables shall be on top trays and
Control/Instrumentation cables on bottom trays, and it is recommended that
trays for cables of different voltage levels be stacked in descending order with
higher voltage level above.

Cables for redundant equipment/system shall be run in separate trays in
separate route.
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2.01.07

2.01.08

2.01.09

2.01.10

2.02.00

2.02.01

2.02.02

2.02.03

2.02.04

2.02.05

2.02.06

2.03.00

Cables from two different services viz. supply from station board and supply
from unit board shall be fully segregated to prevent simultaneous damage due
to fire in one of the services.

Low level signal cables and other special Instrumentation and Control cables
shall run in separate trays. In general, a minimum of 1500 mm clearance shall
be maintained between these cables and noise generating equipment (large
motors, generators, transformers etc.).

The cable spreaders of each unit shall be compartmentalized by provision of
fire proof partition wall.

The floor of the cable spreader rooms shall have to be made water proof so that
water does not percolate to lower levels in the event of fire fighting operations.
Adequate arrangement for efficient drainage of water shall be provided. The
cable raceways should also be suitably curved to avoid water entry through this
place.

Cable Trays/Supports

Cable trays and covers shall be pre-fabricated type, constructed from minimum
14 SWG sheet steel for trays and 16 SWG for covers and hot-dip galvanized
after fabrication.

Cable tray supports shall be cantilever type for each installation. All supports
and hardware shall be hot-dip galvanized. Support shall be fixed with bolts and
no welding shall be done on the galvanized parts.

Standard cable tray width shall be 600 mm. However, trays with 450, and 300,
150 mm width may be used in some places considering the requirement and
space restrictions. For instrumentation and control purpose, some perforated
type cable trays of width 150 and/or 100mm may be used particularly in low
space area and 600, 450, 300 mm perforated trays may be used depending on
site requirement.

Cable trays shall be ladder type with 250 mm rung spacing, 100 mm depth and
rung width not less than 50 mm.

All weld for cable tray supports shall have a minimum throat thickness of 6 mm.
Cable trays in areas subjected to excessive lignite dust, or mechanical damage
shall have hot-dip galvanised sheet metal tray cover installed on front tray in
vertical run and inverted "V' type on upper tray in horizontal run.

Where covers are used on trays containing power cables, consideration should
be given to ventilation requirements. Areas where corrosive chemicals are
likely to be handled, cable tray and covers shall be epoxy painted.

Conduits
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2.03.01
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Conduits shall be rigid steel coated type; minimum size of conduit shall be
limited to 19mm.

Steel conduits with interior coating of silicon epoxy ester for ease of wire pulling
shall be seamed by welding and flo-coat metal conduit/hot-dip galvanized.
These shall be supplied in standard length of 5M with minimum wall thickness
as specified in IS: 9537 Part-ll. In chemical handling areas, Battery room etc.,
the exterior surface shall be further coated with chromate and polymer for better
resistance to corrosion.

Conduit runs shall be supported at an interval of 750 mm for vertical run and
1000 mm for horizontal run.

Conduits shall be sized so that conduit fill (ratio of total cable area to conduit
area) shall not exceed the following:

One Cable : 53%
Two Cable : 31%
Three Cables & Up 40%

Conduit runs shall be provided with necessary bends as required.

Installation

The Bidder shall install, terminate and connect up all cables and conduits with
supporting arrangements as per drawings, cable schedules and interconnection
chart/drawings.

The HV power cables of 11 KV/3.3 KV shall be laid in trays or racks as follows:

a) In single layer only.

b) 3 core cables to be laid giving one diameter gap of the largest diameter
adjacent cable.

c) Single core cables to be laid in trefoil formation with a spacing equal to
diameter of the trefoils.

1100V grade power cables shall be laid in single layer in trays.

1100V grade power cable shall be laid giving one diameter gap of the largest
diameter adjacent cable.

Control and Instrumentation cables can be laid up to a maximum of three layers
in each tray.

The trays shall be run with a vertical spacing of 300 mm for overhead cable
trays as well as inside cable trenches. A minimum of 225 mm clearance shall
be provided between the top of tray and beams, cold piping, 500 mm clearance
for hot piping/object to facilitate installation of cables in tray.
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Adequate pull boxes shall be provided in conduit run to facilitate cable pulling in
long runs and also to ensure that there shall be no more than 270 Deg. bends
between pull points.

Cable ftray/conduit system shall be installed to accommodate cable
manufacturer's recommended maximum pulling tension and minimum bending
radius.

All openings in the floor and wall for cable access shall be sealed after
installation of the cable system with non-inflammable materials, as follows:

i) Fire stop/Penetration seal shall be installed in the cable spreaders and
cable raceways.

ii) Similarly in the trenches fire stop/penetration seals shall be provided at
suitable interval to avoid spread of fire.

iii) For all H.V., L.\V. Relay and Control panels, Control desk,
instrumentation panels, battery charger, D.C. Dist. boards and other
miscellaneous panels, fire-stops should be provided below base plate.

All floor/wall openings for cable entry to the electrical equipment and
accessories shall be sealed with non-inflammable materials, after completion of
cable installation. Thickness of such materials shall be equal to the thickness of
floor/wall unless specified otherwise.

The portion of galvanized steel, which, if required, undergoes any welding at
site shall be coated with two (2) coats of cold galvanizing anti-corrosive paint
after welding.

The cables shall be coated with fire protection coating as specified elsewhere.
Identification

The complete cabling system shall be properly identified. Methods for
identification of cabling system shall be furnished to the successful tenderer
and the Bidder shall strictly adhere to the said methods.

Each cable and conduit run shall be tagged with numbers that appear in the
cable and conduit schedule.

Location of cables laid directly underground shall be clearly indicated with cable
marker made of galvanized iron plate, projected above ground level.

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, at each bend and at every thirty (30) metres in cable
tray/trench runs. Cable tags shall also be provided inside the switchgear, MCC,
control & relay panels etc. wherever required for cable identification, such as
where a number of cables enter together through a gland plate.
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FGD SYSTEM PACKAGE COMMON SPECIFICATION
(For North Karanpura FGD, Bhadadri FGD, Tuticorin
FGD projects)

SPECIFIC TECHNICAL REQUIREMENTS (C&l) FOR
FRP-COOLING TOWER SYSTEM

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

1.0 FRP- Cooling tower system shall be operated from FGD-DCS (DCS-BHEL Scope
of supply) through operator work stations.

2.0 All instruments shall be provided with durable epoxy coating for housing and all
exposed surfaces of the instruments.

3.0 The following items shall be provided as minimum by bidder corresponding on its
offered FRP Cooling tower design (if applicable):

i) Temp Elements with temp transmitters and Temp Gauges for each Gear box.

i) Redundant level Switch for each of the gear box for lube oil level.

iii) Field junction box for each fan for termination of cables from level switch, temp
element with temperature transmitter.

4.0 All integral control system for FRP-Cooling Tower System is in bidder's scope of
supply. Items not specifically mentioned however required for the completeness of the
system shall be supplied by bidder without any commercial implication.

5.0 The bidder shall provide complete Instrumentation for control, monitoring and
operation of entire FRP-Cooling tower. The requirements given are to be read in
conjunction with detailed Technical specification enclosed in the specification. Further in
case of any discrepancy in the requirement within the same section noted by the bidder in
the specification, the same will be brought to the notice of BHEL in the form of pre- bid
clarification. In absence of any pre-bid clarification, the more stringent requirement as per
interpretation of customer shall prevail without any commercial implication.

6.0 The make/model of various instruments/items/systems shall be as per customer’s
approved vendor list. No commercial and delivery implication in this regard shall be
acceptable. In case of any conflict and repetition of clauses in the specification, the more
stringent requirements among them are to be complied with, the more stringent
requirement as per interpretation of customer/BHEL shall prevail without any commercial
implication.

7.0 Power supply derived for contact interrogation, interposing relay and solenoid shall
generally be ungrounded 24 V D.C. only.

8.0 The scope of cable shall be referred in Electrical scope split sheet in Electrical
portion of the specification.

9.0 Electrical Actuators with integral starter shall be provided for all on/off and inching
type valves along with necessary interface units for linking to corresponding Control
System as applicable, typical Hook-up diagram of drives is included for reference. (as
applicable)

10.0  All instruments shall be terminated on JB/LCP in field and both instruments and
JB/LCP are in bidder scope. Instrument installation and accessories required for the
same shall be in Bidder's scope and shall be subject to customer/BHEL'’s approval during
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FGD SYSTEM PACKAGE COMMON SPECIFICATION
(For North Karanpura FGD, Bhadadri FGD, Tuticorin
FGD projects)

SPECIFIC TECHNICAL REQUIREMENTS (C&l) FOR
FRP-COOLING TOWER SYSTEM

detailed engineering.

11.0 Bidder to provide erection hardware including junction boxes, canopies, structural
steel as required.

12.0  The bidders shall specifically mention any deviation they would like to take on the
C&l specification. In absence of only deviation, a “No deviation” certificate is to be
furnished.

13.0  For instruments which are not located inside covered building, suitable canopy/
protective arrangement shall be provided which shall be approved during detail
engineering.

14.0  All the wetted parts of the instruments including the accessories like root valves,
impulse piping, drain cocks, gauge-zeroing cocks, valve manifolds and all the other
accessories required for mounting/erection of these local instruments as well as valves
shall be of SS-316 material, suitable pressure class and same shall be in bidder's scope.

15.0 Bidder to provide mandatory spares as per mandatory spares list (refer project
specific mandatory spare list). Attached elsewhere in the specification

16.0  Quality plan for instruments/equipment given under North karanpura specification
shall be followed in other projects also.

Note: -
1. All equipment items shall be of latest design with proven track record.

2. The above given scope is indicative & minimum. Any item/ equipment not indicated
above however required for the completeness of the system is to be supplied by bidder
without any technical, commercial and delivery implication to BHEL.

3. Documents of C&I System shall be submitted to end user/owner for approval during
detail engineering. Changes, if any, shall be accommodated by the bidder without any
price/time implication.
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NTPC NORTH KARANPURA STPP (3X660 MW) - FGD
SYSTEM PACKAGE

SPECIFIC TECHNICAL REQUIREMENTS (C&l) FOR
FRP-COOLING TOWER SYSTEM

1.0

20

3.0

4.0

In addition to the common spec (valid for all three projects)

Specific Technical Requirements (C&I) for North Karanpura:

All the Electronic Transmitter for Pressure, Temperature and DP based Flow
/Level measurements shall be genuine, verifiable PROFIBUS PA protocol
compatible instruments. The transmitters shall be connected to DDCMIS through
PROFIBUS PA protocol complying to IEC 61158 directly from transmitter. This is
subject to customer approval and BHEL decision shall be final.

The PROFIBUS protocol design shall be further validated by BHEL and approved
by NTPC during detailed engineering and any variation/ changes required based
on DDCMIS system requirements and actual field installation, operational
philosophy etc. shall be considered by bidder without any implications.

All Temperature sensors shall be Duplex type and temperature transmitter shall be
provided for all temperature measurement applications. Bidder to provide
temperature transmitter along with compensating cable, JB/Rack & other erection
hardware.

All instruments (except PROFIBUS PA compatible transmitters) and control
elements shall be terminated on JB/LCP in field and both instrument and JB/LCP
are in bidder scope. Number of Junction Boxes shall be sufficient and positioned
in the field to minimize local cabling (max 12-15 mtrs) and trunk cable.
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0. TECHNICAL REQUIREMENTS paddid
Q NTPG

The vibration monitor racks with power supplies shall be mounted in a separate self
standing cabinet to be located in control room. The number of racks and power
supplies shall be such that on failure of a single power supply/module, not more than
four monitors shall be affected. The vibration monitoring cabinet shall be fed from
redundant 24V DC feeders with auto changeover scheme.

The power supply arrangement for monitors shall ensure that failure of one power supply
shall not affect any monitoring function in the system. Also any power supply failure /earth
fault in any of the monitors will be isolated without affecting other monitors/ common power
supply. If 230 V AC UPS power supply is required for panel PC/ desktop PC, UPS/Mini UPS
for the same shall be provided by the contractor.

The functional requirement for vibration monitoring system shall include but not be

limited to the following:

- Vibration monitor front face status indications shall be available for indications
of healthy conditions of pick up circuit, monitor circuit and power supply. On
sensor fault/wire break in the sensor circuit, the system shall have the feature
of identifying the same through suitable means like the signal forced to a value
less than 4 mA. In case, such a feature is not available then suitable contact
shall be provided from the monitor for sensor fault.

- The facility shall be available for online functional checking of monitors.

- All vibration monitoring equipment shall be functionally tested for circuit
continuity and output response. All the components & interconnection cables
shall be tested to ensure compliance with the specification requirements & all
other applicable codes & standards.

In case it is the proven standard practice of a Contractor to provide vibration monitoring
PC with TFT LCD monitor, instead of dedicated monitors with the signal conditioning
equipment in control equipment room, the same shall also be acceptable. However, all
relevant functional requirements detailed above shall be met and the system shall be
subject to Employer’'s approval.

13.00.00 FIELD INSTRUMENTS BASED ON FIELDBUS

The following instruments shall be connected to DDCMIS through fieldbus i.e.
FOUNDATION Fieldbus/PROFIBUS PA protocol complying to IEC 61158 directly from
transmitter.

13.01.00 Electronic Transmitter for Pressure, Differential Pressure and DP based Flow /
Level measurements.

S No. Features Essential/Minimum Requirements
1. Type of Transmitter FOUNDATION Fieldbus/PROFIBUS PA based output
NORTH KARANPURA SUPER THERMAL TECHNICAL SPECIFICATIONS PART-B
POWER PROJECT (3X660 MW) FLUE GAS SECTION - VI, PART-B SUB-SECTION-III-C2 PAGE 5 OF 8
DESULPHURISATION (FGD) SYSTEM PACKAGE BID DOC. NO.: CS-4410-109-2 MEASURING
INSTRUMENTS




428365/202HPS-PEM-MSE
CLAUSE NO. TECHNICAL REQUIREMENTS o s
NTPG

2 Accuracy + 0.060 % of calibrated range (minimum) for calibrated
range greater than 400 mmwec.
+0.065% of calibrated range (minimum) for calibrated
range greater than 250 kg/cm2.

+ 0.10 % of calibrated range (minimum) for calibrated
range less than 400 mmwc.

3. Stability 0.25 % of calibrated range for 10 years for calibrated
range greater than equal to 400 mmwc on standard
conditions of manufacturer.

0.2 % of calibrated range for 1 years for calibrated range
less than 400 mmwc on standard conditions of
manufacturer.

0.15% of calibrated range for 5 years for DPT with static
pressure greater than 250 kg/cm2.

4 Turn down
50:1 for greater than or equal to span of 400mmwcl.
20:1 for span below 400mmwcl.

10:1 for span greater than 250 kg/cm?2
(Above mentioned (2,3,4) parameters/features of offered models shall be strictly
as defined in standard published catalogue of the manufacturer only).

5 Housing Weather proof as per IP-67, metallic housing with durable
corrosion resistant coating

6. Electrical connection 2" NPT(F) FOUNDATION Fieldbus/PROFIBUS PA
compatible

7. Process connection 2" NPT (F)

8. Operating Ambient 85 deg C without display.

temperature 70 deg C with display.
Overpressure 150% of max operating pressure

9 Accessories -Diaphragm seal, pulsation dampeners, syphon etc. as
required by service and operating condition.

-2 valve manifold for absolute & gauge pressure
transmitters, -3-valve for DP and 5 valve manifold for
level/flow applications.
-The valve manifold shall be non-integral type.
-For hazardous area, enclosure as described in NEC
article 5.
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10. Mounting 2 inch pipe mounting with Enclosure/Rack/Canopy.

11. Diagnostics & Self-Indicating feature and digital display on transmitter

display

Notes

- For primary air/ secondary air/flue gas/ furnace pressure applications, DP type
transmitters shall be provided for pressure measurement below 2000 mmwc.

- LVDT type is not acceptable.

- Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable for
cleaning. The entire volume above the diaphragm shall be completely filled with an
inert liquid suitable for the application.

13.02.00 Temperature Transmitter
13.02.01 Single Input /Dual Input Temperature transmitter

Temperature transmitter shall be provided which shall be fully compatible with
thermocouples and RTDs being provided by the contractor. Temperature compensation
for thermocouples shall be performed in the temperature transmitter itself. Transmitters
shall be capable of withstanding ambient temperature up to 85 deg C.

Following specifications are applicable for dual
transmitter.

input/single input temperature

S No. Features Essential/Minimum Requirements
1. Output FOUNDATION fieldbus /PROFIBUS PA
2. Input Same transmitter shall be capable to handle Pt-100 RTD,
Thermocouples —K, R & ,S types
3. Housing Weather proof as per IP-67, metallic housing with durable
corrosion resistant coating
4. Electrical 2" NPT(F) FOUNDATION Fieldbus/PROFIBUS PA
connection compatible
5. Diagnostics & Self-Indicating feature and digital display on transmitter
display
6. Operating 85 deg C without display.
Ambient 70 deg C with display.
temperature

DESULPHURISATION (FGD) SYSTEM PACKAGE
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3.02.00 Resistance Temperature Detector ( RTD )

Sr. Features Essential/Minimum Requirements

No.

1 Type of RTD. Four wire, Pt-100 (100 Ohms resistance at zero

degree Centigrade).
2 No. of element Duplex
3 Housing/Head IP-65/Diecast Aluminium. Head of TE to be
provided with sufficient space and arrangement
to mount head mounted temperature transmitter
(as applicable). Plug in connectors are to be
provided for external signal cable connection.
TE terminal head shall be spring loaded for
positive contacts with the thermo well
4 Insulation and sheathing : Mineral (magnesium oxide) insulation and
of RTD SS316 sheath,
5 Calibration and accuracy As per As per IEC-751/ DIN-43760 Class-A for
RTD

6 Accessories Thermo well and associated fittings

7 Standard IEC-751/ DIN-43760 for RTD and ASME PTC-
19.3 for Thermo-well.

NOTES :

1) The specifications for RTDs of winding/ bearings of motor/pump, can be as per their
manufacturer standards. The manufacturer shall submit the adequate supporting
documents for establishing their standard practice. However the type of RTD shall be
Pt100.

2) The specifications of temp elements for air conditioning & ventilation system /
process can be as per system manufacturer's standards. The manufacturer shall
submit the adequate supporting documents for establishing their standard practice.

3.03.00 Metal Temperature Thermocouples

Measuring Medium Metal Temperature

Material of Chromel Alumel Type K

Thermocouple.

Type of Thermocouple Duplex with ungrounded separate hot junctions

Insulation Mineral Insulation (Magnesium Oxide).

NORTH KARANPURA SUPER THERMAL POWER
TECHNICAL SPECIFICATION SUB-SECTION-III-C2
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3.05.00

Thermocouple wire
gauge

Protective sheath
Protective sheath dia
Calibration & accuracy

Mounting accessories

Cold end sealing

Minimum bending
radius

Length of T/C

Notes :

16 AWG

SS 321

8 mm OD

As per IEC-584/ ANSI-MC-96.1 (special limits of error) for T/C
1/2" BSP SS sliding end connector, weld pad, clamps of heat
resistant steel SS310. Adjustable gland fitting for connection at
the junction box end as per manufacturer’s standard.

SS pot seal with colour coded PTFE Insulated flexible tails.
Sealing compound- Epoxy resin. Length of PTFE insulated
flying leads shall be minimum 750 mm.

30 mm

On as required basis considering location of measurement
point and the JB/TTJB location.

1) The specification for thermocouples of bearings metal temp measurements can be
as per their manufacturer standards. The manufacturer shall submit the adequate
supporting documents for establishing their standard practice. However type of
thermocouples shall be K-type.

Thermo well (for all process temp. elements)

@

Shall be one piece solid bored type of 316 SS of step-less tapered design. (As per

ASME PTC 19.3, 1974)

(b)

For Mill classifier outlet long life solid sintered tungsten carbide material of high

abrasion resistance shall be provided.

(©

For Air & Flue gas 316 SS protecting tube with welded cap. (However contractor

shall provide better material for Flue gas service if required based on the specified
boiler design parameters).

(d)

For furnace zone, impervious ceramic protecting tube of suitable material along

with Incoloy supporting tubes and adjustable flanges.

TEMPERATURE TRANSMITTER (TT)

Following types of 2-wire (loop powered) temperature transmitter (directly powered from 4-
20mA input cards of DDCMIS/PLC) shall be provided. The temperature transmitter shall be
fully compatible with thermocouples and RTDs being provided by the contractor.

NORTH KARANPURA SUPER THERMAL POWER
PROJECT (3x660 MW)
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10. Mounting 2 inch pipe mounting with Enclosure/Rack/Canopy.

11. Diagnostics & Self-Indicating feature and digital display on transmitter

display

Notes

- For primary air/ secondary air/flue gas/ furnace pressure applications, DP type
transmitters shall be provided for pressure measurement below 2000 mmwc.

- LVDT type is not acceptable.

- Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable for
cleaning. The entire volume above the diaphragm shall be completely filled with an
inert liquid suitable for the application.

13.02.00 Temperature Transmitter
13.02.01 Single Input /Dual Input Temperature transmitter

Temperature transmitter shall be provided which shall be fully compatible with
thermocouples and RTDs being provided by the contractor. Temperature compensation
for thermocouples shall be performed in the temperature transmitter itself. Transmitters
shall be capable of withstanding ambient temperature up to 85 deg C.

Following specifications are applicable for dual
transmitter.

input/single input temperature

S No. Features Essential/Minimum Requirements
1. Output FOUNDATION fieldbus /PROFIBUS PA
2. Input Same transmitter shall be capable to handle Pt-100 RTD,
Thermocouples —K, R & ,S types
3. Housing Weather proof as per IP-67, metallic housing with durable
corrosion resistant coating
4. Electrical 2" NPT(F) FOUNDATION Fieldbus/PROFIBUS PA
connection compatible
5. Diagnostics & Self-Indicating feature and digital display on transmitter
display
6. Operating 85 deg C without display.
Ambient 70 deg C with display.
temperature
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7. Mounting 2 inch pipe mounting with Canopy.

8. Accessories As required by service and operating condition.

9. Composite (Refer note 2)

Accuracy
RTD =<0.25% of 0-250 deg C span
T/IC-K type =<0.2% of 0-600 deg C span
CJC accuracy (for thermocouples) shall be =<1 deg C

Notes:

1. In case of failure (open or burn-out) of RTD/thermocouple, transmitter shall provide
low temperature output.

2. Dual input temperature transmitter shall have bump less changeover facility to
second sensor in case first sensor fails. This changeover is to be alarmed.

3. Composite accuracy is to be calculated as summation of all applicable accuracies
of temperature transmitter for converting sensor input to output (e.g., basic
accuracy, digital accuracy, etc.) and temperature effect on these accuracies at
ambient temperature of 50 deg C, based on the figure/ formula given in the
standard product catalogue for span as specified above for various types of
temperature elements specified. All such accuracy/ temperature effect figures in
catalogue shall be first converted to deg C, and then percentage of this converted
accuracy in specified span shall be calculated to compare with the specified
composite accuracy figures. All temperature transmitters shall be interchangeable
(i.e. can be used for either RTD or thermocouple) and composite accuracy shall be
met for each type of input as specified above.

3. Above mentioned parameters/features of offered models shall be strictly as defined
in standard published catalogue of the manufacturer only.

4. Dual input temperature transmitters can also be accepted in place of single input
TT.

NORTH KARANPURA SUPER THERMAL TECHNICAL SPECIFICATIONS PART-B
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4.00.0

RTD =<0.25% of 0-250 deg C span

T/C-K type =<0.2% of 0-600 deg C span

CJC accuracy (for thermocouples) shall be =<1 deg C
Notes (Common for a) to d) above):-

1. In case of failure (open or burn-out) of RTD/thermocouple, temp. Transmitter shall
provide low temperature output.

2. Composite Accuracy is to be calculated as summation of all applicable accuracies of
temp transmitter, for converting sensor input to output in 4-20 mA (e.g., basic
accuracy, digital accuracy, D/A accuracy, etc.) and temperature effect on these
accuracies at ambient temperature of 50 deg C, based on the figure/ formula given in
the standard product catalogue for span as specified above for various types of
Temperature Elements specified. All such accuracy/ temp effect figures in catalogue
shall be first converted to deg C, and then percentage of this converted accuracy in
specified span shall be calculated to compare with the specified composite accuracy
figures. All temperature transmitters are to be interchangeable (i.e. can be used for
either RTD or thermocouple) and composite accuracy shall be met for each type of
input specified in (i) & (ii).

SPECIFICATIONS FOR PR. GAUGE, D.P. GAUGE, TEMP. GAUGE AND LEVEL GAUGE.

SI. | FEATURES ESSENTIAL/MINIMUM REQUIREMENTS
No
Pr. Gauge/ DP | Temperature Level Gauge
Gauge/ Draught | Gauge
gauges
1 Sensing Bourdon for high | Inert gas | Tempered * toughened
Element pressure, actuated/  Liquid | Borosilicate gauge glass
Diaphragm/ filed other than | steel armoured reflex or
Bellow for low pr. mercury transparent type.
2 Material of | SS 316 SS 316
sensing
element
3 Material of | SS 304 SS 304
movement
4 Body material | Die-cast Die-cast Forged carbon steel/304
aluminium aluminium SS
5 Dial size 150mm 150 mm Tubular covering entire
range

NORTH KARANPURA SUPER THERMAL POWER
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6 End 1/2 inch NPT (M) 1/2 inch or 3/4 | Process connection as
connection inch NPT (M). per ASME PTC and
drain/vent 15 NB
7 Accuracy +1% of span + 1% of span + 2%
8 Scale Linear, 270° arc | Linear, 270° arc | Linear vertical
graduated in | graduated in °C
metric units
Shall cover 125% | Shall cover 125% | Shall cover max.
9 Range - - .
selection of max. operating | of max. operating | Operating level.

press

temp

10 Over range

125% of FSD

125% of FSD

11 | Housing

Weather and dust
proof as per IP-55

Weather and dust
proof as per IP-55

CS/304 SS leak proof

12 | Zero/span
adjustment

Provided

Provided

13 Identification

Engraved with service legend or laminated phenolic name plate

14 Accessories

Blow out disc,
siphon,
snubber,
pulsation
dampener,
chemical seal (if
required by
process) gauge
isolation valve

SS Thermowell

Gasket for all KEL-F shield
for transparent type vent
and drain valves of
Steel/SS as per CS/Alloy
process Requirement.

Notes:-

*Bicolour type level gauges will be provided for applications involving steam and water
except for condensate and feed water services.

Length of gauge glass shall not be more than 1400 mm. If the vessel is higher, multiple
gauge glasses with 50 mm overlapping shall be provided.

the application.

Where the process fluids are corrosive, viscous, solid bearing or slurry type, diaphragm
seals shall be provided. Parts below the diaphragm shall be removable for cleaning. The
entire volume above the diaphragm shall be completely filled with an inert liquid suitable for
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5.00.00 PROCESS ACTUATED SWITCHES
FEATURES ESSENTIAL / MINIMUM REQUIREMENTS
Pressure/  Draft | Temperature Level switches
Switches/ DP | switches
Switches
Sensing Piston actuated | Vapor pressure | Capacitance types, float type,
Element for high pressure | sensing, liquid | conductivity type, RF type,
and diaphragm or | filled bellow | Ultrasonic type as per suitability to
bellows for low | type with SS | the application. .
pr./ vacuum bulb and
capillary (5 m
minimum, to
suit application)
Material 316 SS Bulb 316 SS/ | 316SS
capillary 304 SS
End % inch NPT (F) % inch NPT (F) | Manufacturer standard
connection
Over range/ | 150% of | - 150% of maximum operating pr.
proof pressure | maximum

operating pr.

Repeatability

+/- 0.5% of full range

No. of contacts

2 No.+2NC. SPDT snap action dry contact

Rating of [ 60V DC, 6 VA (or more if required by DDCMIS)
contacts

Elect. Plug in socket.

Connection

Set point | Provided over full range.

adjustment

Dead band | Adjustable/ fixed as per requirement of application.
adjustment

Enclosure Weather and dust proof as per IP-55, metallic housing.

Accessories

Siphon, snubber,

Thermo well of

All mounting accessories

direct mounting

chemical seal, | 316 SS and
pulsation packing glands
dampeners as

required by

process

Mounting Suitable for | Suitable for rack | -

enclosure/ rack | mounting or
mounting or | direct mounting

PROJECT (3x660 MW)
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Power Supply | As per Contractor’'s Standard practice.
(wherever
required)
Notes :-

1) Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable
for cleaning. The entire volume above the diaphragm shall be completely filled with
an inert liquid suitable for the application.

2) Pressure/ Diff pressure switches for very low press/ DP measurements can have
sensor material other than SS316 in case of any technical limitation and the offered
product is standard product of the manufacture for very low pressure applications.

3) Repeatability can be upto +/-1% of full range in case of switches with diaphragm
seals or very low pressure/DP range.

4) The specifications of switches for air conditioning & ventilation system / process can
be as per system manufacturer's standards. The manufacturer shall submit the
adequate supporting documents for establishing their standard practice.

6.00.00 SOLENOID VALVES
Solenoid valves shall fulfill the following requirements: -
a) Type 2/3/4 way SS 316/ forged brass (depending on the application subject
to Employer’s approval during detailed engg.)
b) Power supply 24V DC.
c) Plug in connector connection.
d) Insulation : Class “H”
7.00.00 Limit switches
e) Limit switches shall be silver plated with high conductivity and non-corrosive
type. Contact rating shall be sufficient to meet the requirement of Fire alarm
Control System subject to a minimum of 60V, 6VA rating. Protection class shall
be IP-55.
NORTH KARANPURA SUPER THERMAL POWER
TECHNICAL SPECIFICATION SUB-SECTION-III-C2
PROJECT (3x660 MW)
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9.04.00

9.05.00

10.00.00

11.00.00

11.01.00

11.02.00

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.

(ii) 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
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

CONDUITS

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 1S: 9537 Part-1 (1980) and Part-1l (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.

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.

NORTH KARANPURA SUPER THERMAL POWER
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428365/2021/PS-PEM-MSE

CLAUSE NO. ]
QUALITY ASSURANCE & INSPECTION [ﬁgpc
MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)
TESTS
i3 c
& 5 °
k3 Q0
ITEMS g e =18 ®
g5 |€|5]8 |3
] © T | 8| S
O g | S | = =
<R - | 8 | T =
58|48 |al|8|~|3
23S |9% 2|8 E|3
1 EFEREI
o Ol o c = | O
2|22 |59 |2 |8|-|=
o2 8 |3 = 3 E:) Sls
5| Sa |88 |2 |aF|S
1. PR Gauge (1S-3624) Y [Y[Y |Y]Y
2. Temp. Gauge (BS-5235) Y |[Y]Y |Y]Y
3. Pr./D.P.Switch(BS-6134) Y [Y[Y |Y|]Y |Y
4. Electronic Transmitter(IEC-|Y |Y|Y [Y|Y |Y
60770)
5. Temp. Switch Y [Y|Y [Y|Y |Y
6. Recorder(IS-9319/ANSIC-39.4) |Y |Y|Y |Y]Y |Y
7. Vertical indicators Y [Y]Y |Y Y
8. Digital Indicators Y [Y]Y |Y Y
9. Integrators Y [Y]Y |Y
10. Electrical Metering Instrument [Y [Y|Y [Y|Y |Y
(1S-1248)
11. Transducer (IEC-688) Y |[Y|]Y |Y]Y |Y
12. Thermocouples (IEC — 754 /|Y [Y|Y |Y|Y |Y
ANSI-MC-96.1)
13. RTD(IEC-751) Y [Y[Y |Y|]Y |Y
14. Thermowell Y Y Y |[Y Y
R-Routine Test  A- Acceptance Test Y — Test applicable
:Note: 1) This is an indicative list of tests/checks. The manufacturer is to
furnish a detailed quality plan indicating the Practices and
Procedure adopted along with relevant supporting documents.

NORTH KARANPURA STPP (3X660 MW)
FLUE GAS DESULPHURISATION SYSTEM
PACKAGE

TECHNICAL SPECIFICATION SUB-SECTION-V-QC1
SECTION - VI, PART-B MEASURING INSTRUMENTS
BID DOC. NO CS-4410-109-2 (PRIMARY & SECONDARY)

PAGE
10F2
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CLAUSE NO.
QUALITY ASSURANCE & INSPECTION oadds
NTPG
MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)
TESTS
& |E c
T| s = | |2
o| © © —~| © ]
£ 2 2 Tl Tlal 2 <
ITEMS c| S| | B |28 =g |8
- — = (&)
o| = ol | gl 3|l c| @ L
g o ol gl <l o S =
= | = vl = o O ol § o
|l " |o|lw& ® w2 5|2 | ~| &
“|l gl el =| S| BlLe Rl |
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S|l elE|l gl BlLls|IE| 8 =
2/2| 2|5 23| 8|82 &=
ol ¢| 8|83l 2229 L5
Elm| o3| 8|e|8|c| 3| x2S
a|l=|la|lo|lc|=|z|ols|@|T|=
15. Cold junction |Y |Y [Y |Y Y
compensation box
16. Orifice plate(BS-1042) Y|IY|Y|Y|Y]|Y]|Y Y|Y|Y
17. Flow nozzle(BS-1042) Y|Y|Y[Y|]Y]|Y[Y Y |Y|Y
18. Impact head type element | Y |Y |Y Y Y
19. Level transmitter/float|Y |Y [Y |Y Y |Y |Y|Y
type switch
20. Analysers Y |Y|Y]Y
21. Dust emission monitors YI|Y |Y]Y
*Calibration to be carried out
on one flow element of each
type and size if calibration
carried out as type test same
shall not be repeated.
** If applicable
R-Routine Test A- Acceptance Test Y — Test applicable
Note: 1) This is an indicative list of tests/checks. The manufacturer is to furnish a
detailed quality plan indicating the Practices and Procedure adopted along
with relevant supporting documents.

NORTH KARANPURA STPP (3X660 MW)
FLUE GAS DESULPHURISATION SYSTEM

PACKAGE

TECHNICAL SPECIFICATION
SECTION - VI, PART-B
BID DOC. NO CS-4410-109-2

SUB-SECTION-V-QC1
MEASURING INSTRUMENTS
(PRIMARY & SECONDARY)

PAGE
20F 2
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TUTICORIN FGD (2X500 MW) FGD SYSTEM PACKAGE

SPECIFIC TECHNICAL REQUIREMENTS (C&l) FOR
FRP-COOLING TOWER SYSTEM

1.

In addition to the common spec (valid for all three projects)

Specific Technical Requirements (C&l) for TUTICORIN

All process and valve positioner shall communicate with the DCS in the form of
analog signal 4-20 mA DC along with superimposed digital signal through
HART protocol.

Process switch (Pressure/Level switch) function hall be generally derived from
analog process transmitters.

Instrument installation and accessories required shall be of SS 316 material or
better and shall be in Bidder's scope. All instruments / equipment/fittings shall
be IP65 with anti-corrosive coating and suitable for sea water application.

Temp transmitter shall be provided for all control applications. Transmitter shall
be two wire type and current o/p of 4-20 mA DC with superimposed digital
signal in HART protocol. For temp monitoring functions, temp elements
(TC/RTD) shall be connected to their respective input module of DCS through
instrument  cable/Triad cable in case of RTD type element,
extension/compensating cable for K type TC.

All temp measuring elements (RTD/TC) shall be duplex ungrounded type and
both the elements shall be terminated at junction box. Extension/compensating
cable for TC and Triad for RTS shall be used for interfacing with DCS. TE shall
be supplied with thermowell.

Type test for thermocouples, level switches and RTD shall be as per 1S-2147
and IEC751 standard.

Type test for transmitter shall be as per BS-6447/IEC-770 standard.

133
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1.00.00

Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu
VOLUME : lI-E
SECTIONH-III

INSTRUMENTATION AND CONTROL SYSTEM

FIELD INSTRUMENTS

This section provides general guidelines for field instruments, systems and
equipment to be supplied under this specification, as applicable for the
Bidder’'s Scope of Work for completeness of C&l system. All measuring
instruments / equipment and systems / sub-systems offered by Bidder shall
be from reputed experienced manufacturer of specified type and range of
equipment, whose guaranteed and trouble free operation has been
established. All instruments / equipment shall be of proven reliability,
accuracy, repeatability requiring a minimum of maintenance and comply with
the acceptable international standards. All instruments / equipment and
accessories shall be supplied as per technical specifications, ranges, make
as approved by Owner / Consultant.

All local gauges as well as transmitters, sensors, and switches for
parameters like pressure, temperature, level, flow etc. and vibration
transmitters as required shall be provided. In general, transmitters shall be
provided for remote monitoring, alarm, interlock and control. Use of
process actuated switches shall be avoided as far as possible unless the
same is required as per manufacturer’s standard & proven practice.

All field instruments shall be weatherproof, drip tight, dust tight and splash
proof suitable for use under outdoor ambient conditions prevalent in the
subject plant. All field-mounted instruments shall be mounted in suitable
locations where maximum accessibility for maintenance is achieved. The
enclosures of all electronic instruments shall conform to IP-65 unless
otherwise specified.

For all instruments envisaged for corrosive liquid applications, they shall
be provided with wetted parts made of Monel / Hastelloy C or any other
material (if provenness experience of the proposed material for such
applications is established by Contractor).

All instruments shall be provided with durable epoxy coating for housings
and all exposed surfaces of the instruments. Anti-corrosive paint shall be
applied to the field mounted enclosures / instruments.

= Vol. lI-E/Section-lll
. IEE Development Consultants Pvt. Ltd. Page 1 of 111 Instrumentation & Control

For FGD Plant
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1.01.00

01.

02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

12.

13.

14.

15.

Tender Specification

for
FGD Package

Working Principle

Type

Output signal

Signal Processing Unit
Measuring element
Element material

Over Pressure

Turn-down ratio

Span and Zero

Enclosure

Output Indicator

Body

Operating Voltage
Load

Performance :-

a) Accuracy

b) Repeatability
c) Response time

. IEE Development Consultants Pvt. Ltd.

Page 2 of 111

135

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

Pressure, Differential Pressure, Flow and Level Transmitter

Smart
2-Wire

Simultaneous transmission of digital and
4-20 mA DC signal. HART protocol.

Silicon solid-state electronic circuitry
Capsule/Diaphragm

AISI-316 (Stainless Steel) or better
150% of maximum pressure

10:1 for vacuum / very low pressure
application.

30:1 for other application

Continuous  non-interacting  tamper
proof, remote as well as manual
adjustable from instrument with zero
suppression and elevation facility.

Epoxy coated Die cast aluminium. IP-65
(Explosion proof for NEC Class-1,
Division 1 area) with 2" NPT (F) cable
entry.

LCD type

Forged Carbon Steel (SS for DM Water)
24V DC £ 10%

600 Ohms (min.) at 24 Volts DC

0.1 % of span or better
+ 0.05 % of span or better

250 msec or better

Vol. lI-E/Section-lll
Instrumentation & Control
For FGD Plant
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\\\\0}: Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
NTPL FGD Package Tuticorin, Tamil Nadu

d) Zero & Span drift:  0.015% per Deg.C at max span
0.11% per Deg.C at min span

e) Stability : 0.1% of calibrated span for six months
for ranges upto and including 70 Kg/
sg.cm.

0.25% of calibrated span for six months
for ranges more than 70 Kg/ sg.cm (g).

16. Process connection . Y% NPT (F)

17. Sealing / Isolation . Extended diaphragm with 5 meters SS
armoured capillary for corrosive, viscous
and dirty fluid applications. Material for
separator diaphragm, depending on
application.

18. Nameplate : Tag number and Service engraved in
stainless steel tag plate

19. Accessories :a) Installation accessories such as
mounting bracket, high tensile
carbon steel U-bolts suitable for
pipe mounting.

b) 72" NPT 2-valve stainless steel
manifold, constructed from
SS316 bar stock for pressure
transmitter.

C) 72" NPT 5-valve stainless steel
manifold, constructed from
S8316 bar stock for DP
transmitter. 3 valve manifold for
DP application in flue gas and
air.

d) Companion flange with nuts,
bolts and gaskets.

e) 72" NPT cable gland

1.02.00 Ultrasonic Level Transmitter
01. Principle of operation . Detection of reflected ultrasonic pulse
= Vol. I-E/Section-ll
. IEE Development Consultants Pvt. Ltd. Page 3 of 111 Instrumentation & Control
-~ For FGD Plant
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02.

03.

04.

05.

06.

07.

08.

09.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Tender Specification
for
FGD Package

Signal processing

Type

Display

Calibration & configuration:

Diagnostic

Status

Construction
Power supply

Signal Output

Hysteresis

Output contacts

Accuracy & Repeatability :
Resolution
Operating temp.

MOC Sensor

Humidity
Enclosure
Cable connection

Mounting

Accessories

137

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

Microprocessor Controlled Signal
Processing

Smart

Large alpha-numeric back lit LCD/LED
Accessible from front of panel

On-line

For power, Hi / Lo / V. Hi / V. Lo-level
indication, fault etc.

Plug-on board
240V AC 50 Hz/ 24V DC

4-20 mA DC (isolated) - 600 Ohm load
with HART protocol.

Fully adjustable preferred

2SPDT Potential free changeover
contacts @ 5A 230V AC.

0.25% of span or better
0.1% of span
Transmitter-55 o C and Sensor - 800 C

SS 316 in general / PTFE, PP for
corrosive application.

1% to 95% non condensing.
IP-65 powder coated die cast aluminium
2" NPT with cable gland

2” flanged for sensor and Transmitter on
panel / surface.

Cable gland, prefab cable, mounting
accessories.

Note : Sensors and transmitter shall be separately mounted.

1.03.00 Radar type Level Measurement

. IEE Development Consultants Pvt. Ltd.

Vol. lI-E/Section-lll

Page 4 of 111 Instrumentation & Control

For FGD Plant
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Tender Specification
for

138

NLC Tamil Nadu Power Ltd.
2x500 MW Project

NTPL FGD Package Tuticorin, Tamil Nadu
01. Type Radar based on Time Domain
Reflectometry / Pulse / FMCW as per
application
02. Antenna Co axial / single rod type guided wave or
Horn type as required for the application
03. Communication Two wire 4-20mA DC, HART protocol
04. Enclosure Explosion proof /IP 65 as per application
05. Cable Entry 72" NPT
06. Calibration a) Self calibration with internal
reference
b) Zero & Span calibration
07. Programming Handheld programmer & Local keypad
08. Process Connection Flanged /screwed
09. Electronic Housing Epoxy painted Die-Cast aluminium alloy
10. Antenna / Flange assembly: 316 SS or Hestalloy (as required)
11. Output Indicator Digital Integral Display
12. Accuracy 5 mm or 0.1% of probe length
13. Accessories a) Programming tool kit, if required
b) Gasket
1.04.00 Pressure Gauge and Differential Pressure Gauge
01. Type Bourdon/Bellows/Diaphragm
02. MOC Sensing & Socket AISI-316 SS
03. Movement Material AISI-304 SS
04. Case Material Stainless steel. Enclosure I1P-65.
05. Dial Size Generally 150 mm (100 mm for SWAS
gauges)
06. Scale Black lettering on white background in
270 Deg. arc.
Vol. I-E/Section-ll
. IEE Development Consultants Pvt. Ltd. Page 5 of 111 Instrumentation & Control

For FGD Plant
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Tender Specification

for

NTPL FGD Package
1.06.00 Level Switch
1.06.01 Type-1
a) Type
b) Float material
c) External cage &
other wetted part
d) External cage mounting :
e) External cage connection
f)  Switch housing
g) Enclosure class
h) Type of switch
i)  Switch configuration
j)  Contact rating
k) Accessories
)  Application
1.06.02 Type-2
a) Type

. IEE Development Consultants Pvt. Ltd.

139

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

c) 172> NPT 2 Valve 8S-316
manifold constructed from bar
stock for pressure switch

d) 1/2” NPT 3-Valve SS-316
manifold constructed from bar
stock for DP switch

e) 72" NPT cable gland

External cage float operated, magnetically
coupled

AlS| 316 stainless steel

AISI 316 stainless steel
Side Side, on standpipe
1” Flanged

Epoxy coated die cast aluminum alloy with
neoprene gasket conforming to IP-65.

IP 65

Snap acting magnetically operated
1DPDT

5A, 240VAC / 0.25A, 220V DC

Counter flange, nuts & bolts, suitable

gasket etc.
Globe type Drain Valve.
72"NPT cable gland

Clean & non acidic fluid application in over
ground tanks

Float operated, magnetically coupled

Vol. lI-E/Section-lll
Instrumentation & Control
For FGD Plant

Page 8 of 111
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»m / Tender S?:rcification NLC Tamilz)r;lf)at;iou“:‘;)vw:rl; :-;gt
NTPL FGD Package Tuticorin, Tamil Nadu

b) Float material : Polypropylene

¢) Housing : Polypropylene

d) Mounting : Side mounted.

e} Process connection : 1/2” NPT (F) / Flanged

f)  Switch type : 1 DPDT

g) Enclosure class : IP 65

h) Contact rating : 5A, 240VAC/ 0.25A, 220V DC

i) Cable : Integral FRLS PVC stranded copper (5

meters (minimum)

i} Application : Acid application in over ground tank
1.06.03 Type-3

01 Type :  Capacitance type

02 Probe :a) Rod or suspended electrode

b) Rope type probes may be used
only where required probe length
is greater than 1.5 meters.

c) Reference rod for non grounded
tank.
03. Probe Mounting : 1-1/2” Flanged
04. Material of construction : 316 SS and to suit fluid type
05. Insulation . PTFE/ PP/ Kynar Part / Full as required
06. Enclosure . Powder coated Die cast aluminium with

neoprene gasket conforming to IP-65.

(Explosion proof for NEC Class-1,
Division 1 area).

07. Mounting . Probe on tap, switch unit separate on
surface
08. Supply voltage : 240V AC 1£10%, 50Hz / 24V DCx10%,
09. Relay output . 2S8PDT
10. Contact rating : BA min. at 240V AC on resistive load
Vol. I-E/Section-ll
. IEE Development Consultants Pvt. Ltd. Page 9 of 111 Instrumentation & Control
-~ For FGD Plant
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Tender Specification
for
FGD Package

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

11. Response time
12. Cable connection

13. Accessories

1.06.04 Type-4
a) Type
b) Signal processing
c) Display

d) Calibration &

configuration
e) Diagnostic
f) Status
9) Construction

h) Power supply
i) Hysteresis

j) Output contacts

k) Repeatability
1) Operating temp.

m) MOC Sensor

100 msec or better
2" NPT with cable gland
Counter flange, cable gland, prefab

cable and stainless steel name plate
engraved with alpha-numeric.

Diagnostic & status LED on front of
enclosure.

Non-contact Ultrasonic type
Microprocessor Controlled

Large alpha-numeric back lit LCD / LED

Accessible from front panel
On-line

For power, Hi / Lo / V. Hi / V. Lo-level
indication, fault etc.

Plug-on board
240 V AC 50 Hz / 24V DC (UPS supply)
Fully adjustable

Potential free changeover contacts @ 5A
230V AC.

0.25% of span or better
Transmitter-55° C and Sensor- 80° C

SS 316 in general. PTFE, PP for corrosive
application.

n) Humidity 95% non-condensing.
0) Enclosure IP-65 powder coated die cast aluminum
p) Cable connection 2" NPT with cable gland
q) Mounting . 2" flanged
= Vol. I-E/Section-ll
. IEE Development Consultants Pvt. Ltd. Page 10 of 111 Instrumentation & Control
-~ For FGD Plant
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Tender Specification
for
FGD Package

Accessories

Application

1.07.00 Gauge Glass
01. Type
02. Glass
03. Body material
04. End connection
05. Accuracy
06. Pressure rating
07. Scale
08. Range selection
09. Test Pressure
10. Housing
11. Accessories
1.08.00 Sight Glass
01. Type
02. End connection
03. Material :
a) Body
b) Cover Plate
¢) Indicator
04. Sight Glass

. IEE Development Consultants Pvt. Ltd. Page 11 of 111

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu
Cable gland, mounting accessories.
Sludge pits and overhead tanks containing

slurry, viscous and dirty fluid like slaked
lime, lime preparation tank etc.

Reflex or transparent. Resistant to
mechanical shocks by steel armour.

Toughened borosilicate

forged Carbon steel / stainless steel as
per process requirements

As per ASME PTC and drain /vent valve
15NB

2%

Twice the maximum working pressure
Linear vertical

Covers 125% of max. of scale

1.5 times to the max. design pressure at
38°C

CS /304SS

SS Ball check valves, gaskets,
companion flange, SS drain and vent
valve, nuts & bolts etc.

Flap-type

Screwed / Flanged

55-304
55-304
5S-316

Toughened Borosilicate

Vol. lI-E/Section-lll
Instrumentation & Control
For FGD Plant



428365/2021/PS-PEM-MSE

05.

06.

07.

08.

1.09.00

01.
02.
03.
04.

05.
06.

07.

08.

09.

10.
11.
12.
13.

14.

15.
16.

17.

. IEE Development Consultants Pvt. Ltd. Page 12 of 111

Tender Specification
for
FGD Package

Gasket
Bolts & Nuts
Hydraulic Test Pressure

Accessories

Temperature Gauge

Type

Sensing Element Material:

Stem Diameter
Stem Material

Thermometer
connection to well

Case Material

Dial Size

Scale

Pointer

Dampener

Mounting

Over range Protection
Dial connection

Range

Zero adjuster

Window

Accuracy

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

Neoprene
High tensile steel
1.5 times maximum working pressure

As required

Bimetallic & all angle tiltable

Bimetal strip helix

1/4”

AlSI 304

2" NPT / SS 304

Sturdy, corrosion resistant series 304
stainless steel case and bezel.

5" in general

Anti parallax heavy gauge aluminum
with white matte finish glare free. Black

lettering on white background.

Balanced, lightweight aluminum with
matte black finish.

Dampening pointer oscillation
Surface with adjustable angle.
150% of range or more

Back connection with stem

Normal temperature — 50 ~ 70% of
range approximately.

Adjustable screw at back.
Shatterproof glass.

+1 % or better (Grade A/ ASME B40.3)

Vol. lI-E/Section-lll
Instrumentation & Control
For FGD Plant
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\\@/ Tender Specification

\ for
NTPL FGD Package

18. Enclosure Class

19. Accessories

20. Nameplate

1.10.00 Thermocouples
01. Type

02. Wire gauge
03. Standard

04. Protecting Tube :-

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

IP-65

a) Forged/bar stock thermowell
screwed as per ASME PTC
code. Process connection M
33X2 (M).

Material of construction of
Thermowell:
- SS§316: In general

- Inconel: For flue gas
application

- Tungsten carbide: For lignite
mill application.

Bidder shall provide Wake
frequency calculation for
thermowell as per ASME PTC
19.3 (latest edition).

b) Installation accessories as
required.

Tag number, service engraved in
stainless steel tag plate

a) Type-K (Chromel-Alumel)
b) Duplex

C) Ungrounded

16 AWG for Type-K

ANSI-MC 96.1 for thermocouple

a) O.D. 8 mm
b) Material 316-SS Seamless
c) Filling Magnesium Oxide (Purity above 99.4%)
= Vol. I-E/Section-ll
. IEE Development Consultants Pvt. Ltd. Page 13 of 111 Instrumentation & Control
-~ For FGD Plant
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. IEE Development Consultants Pvt. Ltd. Page 14 of 111

05.

06.

07.

f)

08.

Tender Specification
for
FGD Package

Characteristics

Accuracy

Head

Type

Material

Terminal blocks
Instrument connection
to well

Cable connection

Others

Accessories

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

Linear with respect to temperature within
1 2% of top range value

As per IEC 751 / ANSI MC 96.1 (special
class)

IP-65 universal screwed type. (Explosion
proof for NEC Class-1, Division 1 area)

Epoxy coated Die cast aluminum or
better

Nickel plated Brass - screw type/ silver
plated

2" NPT

72" NPT gland and grommet.

Terminal head cover with SS chain and
suitable gasket

a) Adjustable  nipple-union-nipple
[1/2” Sch 80 X ¥2” NPT (M)] with
thermowell connection

b) Compression fittings/unions

c) Flanges etc. (for
connections only)

flanged

d) Forged/bar stock thermowell as
per ASME PTC 19.3 code.
Process connection M 33X2 (M)
in general or 1%” Flanged for
Flue gas/ /Air etc. application.

e) Material of construction of

Thermowell:

- SS§316: In general

- Inconel: For flue gas
application

Bidder shall provide Wake

frequency calculation for

thermowell as per ASME PTC
19.3 (latest edition).

Vol. lI-E/Section-lll
Instrumentation & Control
For FGD Plant
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\\\\m}: Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
NTPL FGD Package Tuticorin, Tamil Nadu
09. Nameplate : Tag number, service engraved in

stainless steel tag plate
Notes:

1.  Extension cable exposed to atmosphere in the conventional method melts
away due to high temperature, at the top of mill or due to lignite burning.
Hence the terminals of temperature sensors shall not be at the top of mills
itself. The temperature sensors wires are to be laid up to JB though SS tube
of required diameter and the head shall be placed nearer to the JB.

2. Thermocouples provided for steam services like MS temp, HRH, CRH,
Turbine metal temp, super heater / de super heater area, where the process
pipe is inside the insulation of boiler penthouse, Thermowells are inaccessible
and terminal head and connecting cable cannot withstand high temperature,
for such services thermocouples shall be provided with flexible extension
SS316 Sheath of 10-15 meters.

1.11.00 Resistance Temperature Detector
01. Type : Platinum (Duplex), Ungrounded
02. Resistance : 100 ohm at 0 degC
03. Base : Wound on ceramic (anti-inductive)
04. Wiring : 3/4 Wire

05. Protecting Tube

ay O.D. : 8mm
b)  Material . 8S8-316, Seamless
c) Filling : Magnesium oxide (Purity above 99.4%).
06. Calibration : DIN 43760 Class A
07. Characteristics . Linear with respect to temperature within
1 2% of top range value
08. Head :
a) Type : IP-65 universal screwed type. (Explosion
proof for NEC Class-1, Division 1 area)
b)  Material : Epoxy coated Die cast aluminum or
better
¢)  Terminal blocks : Nickel plated Brass-screw type / silver
plated
Vol. I-E/Section-ll
. IEE Development Consultants Pvt. Ltd. Page 15 of 111 Instrumentation & Control
- For FGD Plant
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d)

f)

09.

10.

Tender Specification
for
FGD Package

Cable connection

Instrument connection
to well

Others

Accessories

Nameplate

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

72" NPT gland and grommet.

2" NPT

Terminal head cover with SS chain and
suitable gasket

a) Adjustable  nipple-union-nipple
[1/2” Sch 80 X ¥2” NPT (M)] with
thermowell connection

b) Compression fittings/unions

c) Flanges etc. (for
connections only)

flanged

d) Forged/bar stock thermowell as
per ASME PTC 19.3 code.
Process connection M33X2 (M).

e) Material of construction of

Thermowell:

SS 316: In general

Tag number, service engraved in

stainless steel tag plate

Notes: The specifications for RTDs of winding/ bearings of motor/ pump can
be as per their manufacturer standards. The manufacturer shall submit the
adequate supporting documents for establishing their standard practice.
However, the type of RTD shall be PT100.

1.12.00

01. Working Principle

02. Type

03. Input

04. Isolation

05. Output Signal

06. Signal Processing Circuitry

. IEE Development Consultants Pvt. Ltd. Page 16 of 111

Field Mounted Temperature Transmitters

Smart
Two wire

Thermocouple K and RTD (Pt 100)-3/4
wire

500V AC

Simultaneous transmission of digital and
4-20 mA DC signal. HART protocol.
Microprocessor based Solid State
Electronic

Vol. lI-E/Section-lll
Instrumentation & Control
For FGD Plant
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Tender Specification
for
FGD Package

07. Span and Zero

08.

09.

10.

11.

12.

13.

14.

15.

16.

1.13.00

01.
02.

03.

. IEE Development Consultants Pvt. Ltd. Page 17 of 111

Enclosure Class

Output Indicator
Span Adjustability

Nameplate

Body
Operating Voltage
Load

Performance
a) Accuracy

b) Repeatability

c) Cold Junction
Compensation

d) Calibration

Accessories

Temperature Switch

Type
Stem /Bulb Material

Capillary

148

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

Adjustable in field, Non-interacting
facility for elevation and suppression of
Zero.

IP-65 (Explosion proof for NEC Class-1,
Division 1 area)

LCD type
Yes

Tag number to be engraved on metallic
tag plate rigidly fixed to the body.

Die Cast aluminum
16-48 V dc

600 Ohms at 24V DC (Min.)

0.4% of span
+0.05% of span
Built-in

As per N.I.S.T Monograph 125 for T/C
and European Curve Alpha = 0.00385

for RTD

a) Universal mounting  bracket
suitable for pipe and surface
mounting.

b) Hi-tensile Carbon Steel U-bolts.

C) 72" NPT cable gland

Bimetallic / gas filled-in
AISI SS-316

SS Capillary & Flexible armour

Vol. lI-E/Section-lll
Instrumentation & Control
For FGD Plant
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04.

05.

06.

07.

08.

09.

10.

11.

12.

13.

14.

Tender Specification
for
FGD Package

Case material

Over range Protection
Instrument connection

Setter Scale

Switch configuration
Switch rating

Switch type
Adjustability

Cable connection

Compensation

Performance :

a) Repeatability

15. Capillary length

16. Nameplate

17. Accessories
1.14.00 Not used.

. IEE Development Consultants Pvt. Ltd. Page 18 of 111

149

NLC Tamil Nadu Power Ltd.
2x500 MW Project
Tuticorin, Tamil Nadu

Epoxy coated die-cast aluminum alloy
with neoprene gasket conforming to IP-
65. (Explosion proof for NEC Class-1,
Division 1 area).

120%

Bottom

Black graduation on white linear scale.
Graduation 0-100% with red pointer for
set points.

One DPDT (Two SPDT)

240V, 5A AC/220V, 0.5A DC

Snap acting, shock and vibration-proof.

Internal Set point adjustable over span

2" NPT conduit connection or

compression gland.

a) Capillary compensation  with
invar  wire throughout the

capillary length.

b) Case compensation

<1 % of full range

3 meters (minimum)

Tag number, service engraved in

stainless steel tag plate

a) Forged thermowell, Mounting
accessories,

b) 72" NPT cable gland.

c) Material of construction of

Thermowell:
SS 316 : In general
Standard : ASME PTC 19.3

Vol. lI-E/Section-lll
Instrumentation & Control
For FGD Plant



8¢ty

0sL

‘(AONYANNA3Y F1dAVX3 H04) SLNINYIND3Y

OlHID3dS ¥3HIO Y04 Q3u¥343Y 38 TIVHS
NOILYOUIO3dS 3HL 40 S1dvd LNVAITIY ¢

‘NOLLYDIHID3dS ANV WYMOVIO DIsve

SIHL NO Q3Sv8 SIN3HOS 3JOVAYILNI
037vL30 HSINYNA TIVHS ¥OAON3A O07d 2

AVI3Y ONISOJYIINI — ¥dl 'L
-31O0N

Mov8a33d 440

AYVYNIE

»ovaa334 No

L

LndnF—>]

318vJ divd
(zWWs'0) 13IHS TIVY3A0

ILNdLNO|
QWO dols JuvNIg

QWO L¥vls

(zwwg'L)
318Y0 dIvd Q3013IHS TIVH3A0

od

=]

N3I3YOS 03AIA 39dV1

/NOILYLSHYOM
S.401v¥3do

E[) .
—|— — SNLVLS NOISIAZY
B1zaus 100~ 1=IOMA=Y LY.L [ON "9M JOVAYIIN JANA TYIIdAL . NOILI¥OSIA ® NOISIAJY 40 FuNIVN
0 AJd|gi0z8060 | Fiva ¥ |g3AoHddY ALL QAddV | GYHO | ad3yd | 3Lva |A3y
@.W N | F7VOS Y | GINO3HO NI¥ODILNL 1V INV1d EL ST v v AW | 810280'60| 0
yIVLL ["ON gor W |a34vd3yd 4IMOd TYWHIHL M 00SXZ :103r0Yd
IHT30 M3N + IVNNIHO = VNN = YLY310M TdIN
SY3I3NIONT ONILTNSNOD ‘ Qm._._—z_l_ EMZ/O& .
QL7 1Ad SINVIINSNOD INIWAO13AIA NAVNIIAVL OTIN  “43NMO
[x1N0 @s0ddnd ¥AANIL HOd ||
NALSAS
hzuo_._#(_n ._<ze_wu._mmwﬂo s¥ LNINIOVNYIN AD¥INI
0 OLLYOINAWNOD ﬁ
(wwgz X 95) MM06> SIAINA TWOILINO
* 3o 309 muommwumnw _ _ ® MY06 < SIAMG ¥O4) MOVEQIIH LNIWNNO o%__ﬂ”__,_\”_v
(zWwg 0) I1gv0 ¥Ivd
| G13HS TVA3N0 WAGIAIONI
o— g & A 1NdNI
?. a _ Q3LVY3dO 843
Y 5 & ANYNIE
| /F avo ¥ivd
: & (Wwg'0) QTAIHS TIVYIAO P
01S Y :
O3 o 0INY3S NI OOW /Q3LVY3dO LON 8d3/
U o 3UOW3N NI SS ¥/7 /AHLIV3H ddnS “IN0D) T18VIVAY DOW
NOILV1S ) (LS3L NI 0OW/W001 NI SS ¥/7/
ad o017 0 V4 ddnS “LN0D/ALd0 1/0 TYWNIHL) a81SIa JON —

Wd £0:ZL ‘glog Isnbny 1z 31VA LOd

BMp'8—F—LHS—0—d—1200—I—9MA—+ VL I\8LOZ—80—LZ\NVAV\doptsag\oronsiuiwpy\ssesn\ :0 ‘NOILYIOT 3714



428365/2021/PS-PEM-MSE

Tender Specification
for

NLC Tamil Nadu Power Ltd.
2x500 MW Project

NTPL FGD Package Tuticorin, Tamil Nadu
i) Double locknuts shall be provided on all conduit terminations
not provided with threaded lugs and couplings. Locknuts shall
be designed to securely bond the conduit to the enclosure
when tightened. Locknuts shall not loosen due to vibration.
iii) Conduit supports shall be furnished and installed in
accordance with the specifications.
9.01.02 Junction Box
01. Type of Enclosure Dust tight & weatherproof conforming to
IP 65
02. Material 3 mm sheet steel/ fiberglass reinforced
polyester (UV stabilized)
03. Type of Cover Solid unhinged with retention chain/
screwed at all four corners
04. Paint RAL 7032 — Siemens Grey
05. Mounting Surface/ 2” pipe stanchion
(At a dry compartment at one side of the
enclosure/ rack with front opening type
door)
06. Cable Entry 3 mm (min) Bottom / side Gland plate
07. Gasket Neoprene
08. Grounding Brass earth lug with green screw head
External-two (2) nos., Internal — one (1)
no.
09. No. of Drain holes Two at bottom capped
10. Identification Label for JB & tags for cable
11. Accessories a) Rail mounted cage clamp type
screw less terminals (suitable for
conductor size up to 2.5 sq. mm
of suitable voltage grade) with
markers and 20%  spare
terminals.
b) Cable gland (Brass) & raceways
9.01.03 Cable Gland
01. Type Double compression
Vol. I-E/Section-ll
. IEE Development Consultants Pvt. Ltd. Page 102 of 111 Instrumentation & Control
- For FGD Plant
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BHADRADRI FGD (4X270 MW) FGD SYSTEM PACKAGE

SPECIFIC TECHNICAL REQUIREMENTS (C&l) FOR
FRP-COOLING TOWER SYSTEM

In addition to the common spec (valid for all three projects)

Specific Technical Requirements (C&l) for BHADRADRI

1. Transmitters shall be SMART type and of uniform make. Each SMART
equipment shall communicate in the form of analog signal 4-20 mA DC with
superimposed digital signal, zero adjustment, calibration and diagnostic from
remote location.

2. In general transmitters shall be used instead of switches.

3. Instrument installation and accessories required shall be of SS 316 material or
better and shall be in Bidder's scope. All instruments / equipment/fittings shall
be IP65 with anti-corrosive coating and suitable for sea water application.

4. Temp transmitter shall be provided for all control applications. Transmitter shall
be two wire type and current o/p of 4-20 mA DC with superimposed digital
signal in HART protocol. For temp monitoring functions, temp elements
(TC/RTD) shall be connected to their respective input module of DCS through
instrument  cable/Triad cable in case of RTD type element,
extension/compensating cable for K type TC.

5. All temp measuring elements (RTD/TC) shall be duplex ungrounded type and
both the elements shall be terminated at junction box. Extension/compensating
cable for TC and Triad for RTS shall be used for interfacing with DCS. TE shall
be supplied with thermowell.

6. Type test for thermocouples, level switches and RTD shall be as per 1S-2147
and IEC751 standard.

7. Type test for transmitter shall be as per BS-6447/IEC-770 standard.
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Telangana State Power Generation Corporation Ltd. EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

c. Siphon for steam and hot water
services

d. %" NPT 5-valve stainless steel
manifold, constructed from
SS316 bar stock

e. Companion flange with nuts,
bolts and gaskets

f. %" NPT cable gland
g. Handheld calibrator

19. Adjustment/Calibration/ : From handheld calibrator/ HART

Maintenance management system
1.03.00 Displacer Type Level Transmitters
1. Type : Smart (HART Compatible)
2.  Stages of operation :  Continuous
3. Material
4. i. Displacer SS-316
5. ii. Suspension wire SS-316
6. iii. Torque tube SS
housing
7. iv. Torque tube Inconel
8. v. Displacer SS
chamber
9. vi. Transmitter SS
Housing
10. Operating Voltage . 24V DC
11. Transmission . Microprocessor based, 2-wire
12. Output Signal : 4-20 mA DC along with superimposed
digital signal
13. Static / overload . Maximum static pressure without
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 5

(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)
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Telangana State Power Generation Corporation Ltd.

1x800 MW Kothagudem TPS

EPC Bid Document
e-PCT/TS/K/02/2014-15

pressure

14. Turn-down ratio

15. Zero & Span

16. Enclosure Class

17. Output Indicator

18. Nameplate

19. Ambient Temperature
20. Load Impedance

21. Process Connection
22. Performance -

Accuracy
23. Accessories

24. Preferred Features

25. Adjustment/Calibration/

Maintenance

permanent deformation or loss of
accuracy

10 : 1 or better

Continuous, tamper proof, remote as
well locally adjustable with zero
elevation and suppression by 100% of
span

IP-65

LCD type (Integral indicator of 5 digit
display)

Tag number and Service engraved in
stainless steel tag plate

0-50°C

600 Ohms at 24 Volts (minimum)
2” Flanged

+ 0.075 % of span or better

a) Counter Flange, nuts, bolts,
gaskets etc

b)  Weights for 5 point calibration
of instruments

c) Vent and drain plugs

d) '2”NPT Glands

e) Handheld calibrator

a) Test plug connection and
cutout terminals physically
separated from other

electronics

b)  Electronic Damping facility
(adjustable)

From handheld -calibrator/ HART
management system

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

V VI/S-VII/SS-A: 6
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Telangana State Power Generation Corporation Ltd. EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15
7.  Turn Down : 100:1

8.  Accuracy + 0.2 % of measured value

9. Housing IP 65 (Explosion proof)

10. Nameplate : Tag number, service engraved in
stainless steel tag plate

11. Accessories : a) Handheld calibrator

b)  Mounting U-bolts, nuts, bolts,
prefab cable etc

c) ¥2"NPT cable gland

12. Adjustment/Calibration/ : From handheld calibrator/ HART

/Maintenance management system
13. Applications : Fuel QOil service
1.05.00 RADAR TYPE LEVEL MEASUREMENT
1. Type : Smart (HART Compatible)
2. Antenna . Co axial / guided wave radar ~Overspill
protection
3. Principle . TDR (Time Domain Reflectometry)
4. Communication ;. Two wire 4-20mA DC with HART
5 Environmental © 0-50°C
temperature
6. Enclosure © IP65 (Explosion proof for NEC

Class-1, Division 1 area)
7. Calibration a) Self calibration with internal
reference
b) Zero & Span calibration

8. Process Connection External cage mounting

Flanged /screwed

9. Electronic Housing Epoxy painted Die-Cast aluminium

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 8
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)
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Telangana State Power Generation Corporation Ltd. EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15
alloy
10. Antenna / Flange 316 SS or Hestalloy (as required)
assembly
11. Power supply 24V DC
12. Output Indicator ©LCD

13.  Accuracy 5 mm or 0.1% of probe length

14. Accessories : a) Handheld
calibrator
b) Counter  Flange,
nuts, bolts, gaskets
etc
C) 72"NPT cable gland
d) SS Nameplate
15. Adjustment/Calibration/ : From handheld calibrator/ HART
/Maintenance management system
16. Applications . Vessels under vacuum or low pressure

applications, solid levels

1.06.00 ULTRASONIC LEVEL TRANSMITTER
1. Type . Microprocessor based, 2-wire, Smart
(HART Compatible )
2. Operating Principle :  Detection of reflected ultrasonic pulse
3.  Output Signal . 4-20 mA DC along with superimposed
digital signal
4. Operating frequency : 10 KHz to 50 KHz (typical)
5. Display . LCD
6. Temperature : Built in —Programmable
Compensati
on
7. Power supply . 24V DC
8. Enclosure . SS, IP-65 (Explosion proof for NEC
Class-1, Division 1 area)
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 9

(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)
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Telangana State Power Generation Corporation Ltd.

1x800 MW Kothagudem TPS

EPC Bid Document
e-PCT/TS/K/02/2014-15

3.03.00 LEVEL SWITCH
3.03.01 FLOAT OPERATED

Float material
Wetted parts

Float chamber

4. Float chamber
mounting
Fluid connection

Fluid connection size

Drain
Pressure rating of
chamber
9. Repeatability
10. Switch housing
11. Switch housing type
12. Type of switch

13. Switch configuration

14. Accessories

approval

SS-316

SS-316

Stainless steel/Carbon steel,
construction welded

Side mounted

Side — Side
1”7 ANSI RF Flange (rubber line, if
required)

V2 inch NPT with Plug

Minimum 1.5 times of design pressure

+/- 1.5 mm or better

Stainless Steel

IP- 65

Snap acting magnetically operated

hermetically sealed

2 SPDT (5A, 240 V AC, 0.5A, 220V DC)
a) Counter flange, nuts

& bolts, suitable

gasket etc.

b) Steel globe type
drain valve

C) 2’"NPT cable gland

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

V VI/S-VIIISS-A: 15
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Telangana State Power Generation Corporation Ltd.

1x800 MW Kothagudem TPS

158

EPC Bid Document
e-PCT/TS/K/02/2014-15

15. Application

3.04.00 FLow SwiTcH

Type
2.  Wetted part material

3. End connection

Enclosure material

Enclosure class

Switch configuration

Repeatibility

Cable connection

9. Accessories

3.05.00 RF LEVEL SWITCH

d) Stainless steel
nameplate with
alpha-numeric

engraved for service

and tag
During Detail Engineering on Owner’s
approval
Paddle /Piston/Disk

Stainless steel or Hastelloy for acidic
application

a) Threaded upto 1” line size with

integral Tee

b) Flanged for line size > 1 %"
Stainless Steel
IP 65
2 SPDT (5A, 240 V AC, 0.5A, 220V DC)

2%
V2"NPTF

a) Tee, Counter flange, nuts &
bolts, suitable gasket etc

b) ¥2"NPT cable gland

c) Stainless steel nameplate with
alpha-numeric engraved for

service and tag

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

V VI/S-VII/SS-A: 16
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Telangana State Power Generation Corporation Ltd. EPC Bid Document

1x800 MW Kothagudem TPS

e-PCT/TS/K/02/2014-15

1. Type

Sensing probe
Material

Mounting

Application
Temperature
Electronic Controller
Input Supply Voltage
Relay Output
Ambient Temperature

Enclosure Protection

© ©® N o o

Enclosure Housing

10. Local LED Indication

11. Switching Repeatability

12. Accessories

13. Application

3.06.00 CONDUCTIVITY TYPE LEVEL SWITCH
1. Type
Probe MOC
Mounting
Application
4 Temperature
5. Test Pressure

RADIO FREQUENCY

SS-316
Threaded

250°C (Max.)

240V AC +£10%, 50 Hz.
2 SPDT (240V AC, 5A)
50 °C

IP-66

SS

Normal Level

Power On

Alarm Level

Probe Healthy

+0.5%

Co-axial cable for probe connection to
controller

SS Tag plate

2" NPT Cable Glands

Solid level

Conductivity discrimination
SS-316

Flanged on external cage
250°C (Max.)

Two times rated pressure

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

V VI/S-VIlISS-A: 17
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Telangana State Power Generation Corporation Ltd.

1x800 MW Kothagudem TPS

160

EPC Bid Document
e-PCT/TS/K/02/2014-15

6. Input Supply Voltage
7. Input
Relay Output

Ambient Temperature
10. Enclosure Protection

11. Enclosure Housing

12. Local LED Indication

13. Accessories

14. Application

3.07.00 TEMPERATURE SWITCH

Type

2. Sensing Element
Material
Bulb Material
Capillary

240V AC £10%, 50 Hz.

Four independent channel  with
selectable switching threshold for water
conductivity

2 SPDT (240V AC, 5A)

50 °C

IP-65 (Explosion proof for NEC Class-1,

Division-1 area)

SS
HI,LO, HIGH-HIGH, LOW-LOW
Power
Fault
a) Interconnecting cable from

probe to electronics

b)  Mounting accessories

c) External cage

d)  Washer & Gasket

e) V2" NPT Cable Glands

f) SS Tag Plate
During Detail Engineering on Owner’s

approval

Bimetallic or gas filled

SS-316

SS-316

Stainless Steel armored

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

V VI/S-VII/SS-A: 18
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Telangana State Power Generation Corporation Ltd.

1x800 MW Kothagudem TPS

EPC Bid Document
e-PCT/TS/K/02/2014-15

o

11.
12.

13.

14.

15.

16.

17.

18.

Movement Material

Case material

Scale

Over range Protection
Instrument connection

Switch configuration

Switch type
Adjustability

Compensation

Performance

a) Scale Accuracy
b) Repeatability
c) Response time

Capillary length

Nameplate

Accessories

Applications

Stainless Steel
Stainless Steel with neoprene gasket
and clear glass where applicable cover
conforming to IP-65. (Explosion proof
for NEC Class-1, Division 1 area).
Black graduation on white linear scale.
Graduation 0-100% with red pointer for
set points
120 %
Bottom
Two SPDT (240V, 5A AC/220V, 0.5A
DC)
Snap acting, shock and vibration-proof
Internal Set point adjustable over span
range
a) Capillary compensation with
invar wire throughout the
capillary length
b) Case compensation

+1.0 % of full scale

< 0.5 % of full range

Less than 40 seconds with thermowell
5 meters (minimum) for local
mounting/15 meters for local panel
mounting

Tag number, service engraved in
stainless steel tag plate

Mounting accessories, /2" NPT cable
gland

During Detail Engineering on Owner’s

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

V VI/S-VIIISS-A: 19
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Telangana State Power Generation Corporation Ltd.

1x800 MW Kothagudem TPS

EPC Bid Document
e-PCT/TS/K/02/2014-15

4.02.00

17. Nameplate

for corrosive/ viscous/ solid
bearing or slurry type fluid
applications
3-Way SS316 Gauge cock for
pressure gauges
5-valve SS316 manifold from
d) barstock for differential pressure
gauge
Siphons for steam and hot
®) water services
Tag number, service engraved in

stainless steel tag plate

LEVEL INDICATOR (FLOAT & BOARD TYPE)

e

11.

Type

Float Material
Float Cable
Indicator Assembly
Guide wire spring
assembly

Guide Wire Anchor

Scale Board

Elbow Assembly

Flanges

. Accuracy

Accessories

Float and Board

SS-316

SS-316

Epoxy painted Aluminium
SS-316 (2 Nos.)

SS-316

Anodized Aluminium with engraved
marking ( Minimum graduation 10mm),
mounting  brackets and  suitable
hardware required as per tank height
Anodized Aluminium

RF, ANSI 150, SS (3 Nos.)

+ 10 mm or better

All mounting accessories including

counter flange, nuts & bolts, suitable

DEVELOPMENT CONSULTANTS
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4.03.00 GAUGE GLASS
1. Type

2. Material

Glass

Body Material

Enclosure

Integral cocks &

valves/Fittings

Vessel Connection

Accessories

7. Pressure rating

8. Temperature

9. Other details

gasket etc. as applicable, SS Tag plate

Reflex /Transparent

Toughened borosilicate resistant to
thermal shock
Garben-Steel-Stainless Steel

IP-65 (Explosion proof for NEC Class-1,

Division 1 area)
i. SS316

Rubber lined corrosion resistant
ii. stainless steel (for DM/RO
service)
ANSI Flanged SS316
i. Integral cocks
ii. Drain Valves
. Companion Flanges, Bolts, nuts,
- gaskets, SS Tag plate
llluminating lamps, Mica shield as
required
v. Calibrated scale
Twice the maximum working pressure
300°C
For larger lengths (greater than
1200mm), additional gauge glasses
shall be provided with minimum of 50

mm overlap.

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)
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4.04.00 SLIGHT GLASS
1. Type
2. End connection
3. Material
a) Body

b) Cover plate
c) Indicator
Sight Glass
Gasket
Bolts & Nuts
Hydraulic Test

Pressure

8. Accessories

4.05.00 ROTAMETER

1. Type

Metering tube
Float

End fittings
Packing material
Casing

Gland Rings

/Followers/ Other

N a s~ b

wetted parts
Orifice Plate
Operating

Temperature

Flap-type.
Screwed / Flanged

SS- 304

SS- 304

SS- 316

Toughened Borosilicate
Neoprene

High tensile steel.
1.5 times maximum working pressure

Companion Flanges, Bolts, nuts,

gaskets as required, SS Tag plate.

ON-LINE for line upto and including 50
mm NB.

Borosilicate BY-PASS for line size
above 50 NB

Toughened Borosilicate

SS-316

SS-316

Teflon / PTFE

Stainless Steel

Stainless Steel

Stainless Steel (for bypass type)

0-50 Deg. c

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)
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10. Test Pressure . 200% of maximum operating pressure
11. Scale : 250 mm nominal length
12. Graduation . Direct reading
13. Flanged (RF) to line size as per ANSI

Process Connection
standards (150#)

14. Tapping . D&D/2
15. Accuracy : +/- 2% of full scale reading
16. Reproducibility : Within 0.5% of instantaneous reading
17. Accessories . SS Tag Plate, orifice plate
5.00.00 TEMPERATURE ELEMENTS & ACCESSORIES
5.01.00 RESISTANCE TEMPERATURE DETECTOR
1. Type . Platinum (Duplex), Ungrounded
Platinum (Duplex),
2. (Buplex) : 100 ohm at 0 °C
Ungrounded
3. Base : Wound on ceramic (anti-inductive)
3 Wire
4. Wiring

5. Protecting Tube

a) O.D. . 6mm

b) Material . SS-316, Seamless

c) Filling : Magnesium oxide (Purity above 99.4%).
6. Response time : a) 15 sec. (bare).

b) 30 sec. (with thermowell)

7. Calibration . DIN 43760
8. Accuracy o+ 0.5%
9. Head
2 Type . IP-65 universal screwed type
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 24
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Material

Terminal
blocks
Cable
connection
Others

10. Accessories

Thermowell

" connection

12. Nameplate

Stainless Steel

Nickel plated Brass-screw type / silver

plated

72" NPT gland and grommet

Terminal head cover with SS chain and

suitable gasket.

Head of TE to be provided with sufficient

space and arrangement to mount head

mounted temperature transmitter (as

applicable).

b)

d)

Adjustable nipple-union-nipple
[1/2” Sch 80 X %2” NPT] with

thermowell connection

Compression fittings/unions

Flanges etc. (for flanged

connections only)

Thermowell  (As  specified

below)

%’ NPT (M) or 150 RF Flanged

Tag

number, service engraved in

stainless steel tag plate

DEVELOPMENT CONSULTANTS
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The specifications for RTDs of winding/ bearing of motor/pump,
can be as per their manufacturer standards. The manufacturer
shall submit the adequate supporting documents for establishing
their standard practice. However, the type of RTD shall be Pt-

Note:
100.
5.02.00 THERMOCOUPLES
1. Type
2. Protecting Tube
a) O.D.
b) Material
c) Filling
3. Response time
4,
Accuracy
5. Head
a) Type
b)  Material
Terminal
c)
blocks
Cable
d) .
connection
6.
e) Others

a) 16 SWG wire of Chromel
Alumel) (Type-K)

b)  Duplex

c) Ungrounded

6 mm

SS-316, Seamless

Magnesium oxide (Purity above 99.4%).
a) <20 seconds for measurement
b) <10 seconds for control

+ 1.1° C up to 300 ° C & 0.4% of

measured temperature range above 300

°Cc

IP-65 universal screwed type

Stainless Steel

Nickel plated Brass-screw type / silver
plated

72" NPT gland and grommet

Terminal head cover with SS chain and

suitable gasket.

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)
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Head of TE to be provided with sufficient
space and arrangement to mount head

mounted temperature transmitter (as

applicable).
7. a) Adjustable nipple-union-nipple
Accessories : [1/2” Sch 80 X 72" NPT] with

thermowell connection

b)  Compression fittings/unions

c) Flanges etc. (for flanged
connections only)

d) Thermowell (As specified

below)
Thermowell connection : 2" NPT (M) or 150 RF Flanged
Tag number, service engraved in
Nameplate _
stainless steel tag plate
5.03.00 TEMPERATURE GAUGE
1. Type . Expansion type (Liquid filled system)
Sensing Element
2. . :  Bourdon — SS-316
Material
Bulb and Capillary
3. : SS-316
Material

Inner sheath - solid drawn Material
4. Capillary Tubing :  copper tube

Outer sheath - PVC tube

Stainless Steel / Direct Bourdon tip
5. Movement Materials

connection to pointer spindle

Stainless Steel stove enameled, black

6. Case Material o _
finish, threaded bezel ring, clear glass

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 27
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10.

11.

12.
13.
14.
15.

16.

17.

18.

19.

20.

Dial size
Scale
Over range protection

Capillary Glanding

Instrument Connection

Process Connection
Extension Neck Length

Compensation

Performance

Capillary length
Other features
Nameplate

Accessories

5.04.00 THERMOWELL

1.
2.

Material

Manufacture

cover conforming to IP 65.
150 mm
Black lettering on white background in
270 Deg.C arc
125 percent of FSD
1/2” NPT(M) x compression fitting (SS)
to suit capillary
Bottom connection for local mounting,
back connection for panel mounting
2" NPT (M) or 150 RF Flanged
50 mm
a) Capillary compensation
b) Case compensation

Accuracy : + /- 1.0 percent of

?) full scale Deflection

b) Repeatability : Less than 0.5
percent of full range

) Response time: 15 seconds

(max.).
3.0 meters (local) / 15.0 metres (local
panel)
Shatter proof glass
Tag number, service engraved in
stainless steel tag plate
SS316 Thermowell

SS-316

Drilled from bar stock, Hex Head,
Tapered design (As per ASME PTC
19.3)

DEVELOPMENT CONSULTANTS
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3. Process connection : M33x2

4. Certification : Not applicable

5. Bore concentricity : +5% of wall thickness

6. Identification mark . Tag number punched on head

7. Surface treatment . Polish after machining

8. Element connection : /2" NPT (M) or 150 RF Flanged

9. Head : Hex

10. Length of the hexhead : 31.75 mm (min.)

11. Accessories . SS Plug and chain for test thermo wells

SS Nameplate, Flange with companion
flange & all required accessories for

flanged connections.

Note: Wake frequency calculations shall be furnished for all thermowells for
approval.

Thermowells shall be designed such that the resonant frequency is above
the exciting frequencies generated by vortex shedding in the process

fluid.
5.05.00 METAL TEMPERATURE THERMOCOUPLE
1. Measuring medium . Metal temperature
2. Type : Chromel Alumel (Type-K)
Duplex, Ungrounded
3. Insulation . Mineral Insulation Magnesium Oxide
4. Wire gauge : 16 AWG
5. Protective sheath . SS
6. Protective sheath
diameter 8 mmO.D.
7. Characteristics . Special limits of error as in ANSI
thermocouple MC 96.01
8. Accessories : %" BSP SS sliding end connector, weld
pad, clamps of heat resistant steel
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 29
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4.03.02

4.03.03

4.03.04

4.03.05

4.03.06

4.04.00

falling objects and shall be epoxy painted. Canopy shall be of CRCA steel
sheet of at least 3 mm thickness.

Rack Major load-bearing posts shall be suitably supported by gusset plates or
moment members. Suitable fenders grill shall be welded to the end-posts of
the rack to outline a boundary beyond which no mounted equipment shall
project to protect instrument from accidental contact during personnel
movement. Center posts or any member, which would reduce access, shall
be avoided.

2” NB galvanized pipes laid horizontally and supported at two end channels
shall be employed at working accessible height for mounting of instruments.

All internal wirings between the instruments and junction box shall run
through flexible conduits. No exposed wirings are admissible.

Racks shall have a common blowdown drain header, which will connect
individual instrument blowdown line after suitable pressure breaking through
regulating globe type blowdown valves. Covered funnels shall be used for
saturated liquid and steam service, whereas, open funnels may be used for
cold liquid services. Header (2 NB ASTM A 106, Sch-80 Gr. C) shall be
suitably sloped and shall have one end flanged and extending beyond the
rack for connection to plant drain header..

Each rack shall be provided with one receptacle, one light fixture with wire
guard and one lighting switch. Outlet box, switch box and device covers shall
be galvanized stamped steel. Light fixtures shall be installed on the canopy
of the rack

Power supplies for miscellaneous devices shall be provided with MCB located
within the enclosures. MCB shall be mounted in fuse blocks. Nameplates
shall be furnished above the MCB blocks, identifying the devices being
served.

JUNCTION BOX

1. Type of Enclosure Dust tight & weatherproof conforming to
IP 65

2 Material 3 mm sheet steel / fiberglass reinforced

' polyester(UV stabilized)

Solid unhinged with retention chain /

3. Type of Cover Screwed at all four corners

i) Exterior : Opaline green shade 275 of
4. Paint : IS: 5

ii) Interior - Brilliant Glossy White.

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 13
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5. Mounting

6. Cable Entry

7. Gasket
8.  Grounding
9 Number of Drain

Holes

10. Identification

11. Accessories

Surface / Two (2) inch Pipe stanchion

(At a dry compartment at one side of the
enclosure / rack with front opening type
door)

3 mm (min) Bottom / side Gland plate
Neoprene

Brass earth lug with green screw head
External-2 nos , Internal-1no. (M6)

Two at bottom capped

Label for JB and Tags for cable
Rail mounted cage clamp type
screwless terminals (suitable for

a) conductor size up to 2.5sq.mm of
suitable  voltage grade) with
markers and 20% spare terminals

b) Cable gland (Brass) & raceways

c) Ferrules & lugs (Brass)

d) Aluminum back panel

e) Canopy at top

f)  Mounting brackets

g) bolts and nuts made of brass etc.

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS D.DOC)
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TECHNICAL SPECIFICATION
FRP COOLING TOWER

SPEC. NO.: PE-TS-440/441/483-165-N001

SECTION: 1l

SUB-SECTION: 1IA

REV.NO. 0 DATE 27.07.2021

STANDARD TECHNICAL SPECIFICATION

SHEET 1 OF 1

SUB-SECTION - IIA

STANDARD TECHNICAL SPECIFICATION (MECHANICAL)

STANDARD TECHNICAL SPECIFICATION FOR FRP CT

STANDARD QUALITY PLAN
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2.0

2.1

2.2

3.0

3.1

3.2

3.3

34

GENERAL :

This standard specification covers the design, manufacture and assembly, inspection and
testing at the Vendor’s and/or his sub-vendor’s works, suitable painting and packing, delivery &
assembly at site, erection, commissioning and testing at site of all materials and equipments for
mechanical induced draft Cooling tower complete with all accessories as specified hereinafter.

CODES AND STANDARD :

The design, manufacture, inspection and testing and performance of the Cooling Tower as
specified hereinafter shall comply with the requirements of all applicable latest
Indian/British/American Standards and Codes of practice. The latest editions of the following
standards and publications shall be followed in particular.

a)  Cooling Tower Institution of USA, Bulletin ATC-105 : Acceptance Test Code for
Industrial Water Cooling tower.

b)  PTC-23:ASME Performance Test Code for Atmospheric Water Cooling equipment.
C) For Electrical, C&l Codes/ Standards refer respective Specification.
d)  BS-4485.

In case of any conflict between the above codes/ standards and this specification, the later shall
prevail and in case any further conflict in the matter, the interpretation of the specification by the
BHEL Engineer shall be final and binding.

DESIGN REQUIREMENTS :

The Cooling Tower shall be designed for continuous operation to cool not less than the design
flow of water from specified inlet temperature to outlet temperature at a design ambient wet bulb
temperature as indicated under Data Sheet-A enclosed to this specification.

All the components shall be capable of safe, proper and continuous operation at all cooling
water flows upto and including those specified under Data Sheet-A and shall be designed with
regard to ease of maintenance, repair, cleaning and inspection.

The cooling tower shall be induced draft cross flow/ counter flow type having single or multiple
cells. Number of cells in each cooling tower shall be as per enclosed Data Sheet-A.

The vendor under this specification shall assume full responsibility in proper design and
operation of each and every component of the cooling tower as well as the cooling tower as a
whole unit.
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3.7

4.0

4.1

411

412

4.2

421

4.2.2

4.2.3

4.3

43.1

4.4

441

442

The Cooling tower shall be suitable for handling the fluid as per Data Sheet-A and also for
achieving the specified parameters in Data Sheet-A.

The Cooling tower shall be designed such that the drift losses and the evaporation losses are
limited to the values as specified in Data Sheet-A.

The Cooling Tower structure shall be of adequate strength to withstand the wind load and the
effect of earthquake on the structure. Design wind pressure and horizontal/vertical seismic
coefficient shall be taken as mentioned in the specification.

CONSTRUCTIONAL FEATURES :

Casing and Louvers :

The Louvers shall be designed for air entry to the tower with low velocity for minimum pressure
drop and less chance of recirculation of moist air. To eliminate splash out, louvers shall slope to
shed water inwards. Air intake shall be along the base circumference of the casing & metal
mesh shall be provided to protect the air intake.

The louvers and casing shall be made of material as specified in the Data Sheet-A.

Fill :

Cooling tower fills type and material shall be as specified in Data Sheet-A.

Design and arrangement of the fills shall be so as to expose high air/ water surface with low air
pressure drop.

Fills shall be supported to minimise sag, possibility of dislodgement and damage to fill
materials.

Drift Eliminators :

Multipass drift eliminators with minimum two pass zig zag path type shall be provided so as to
limit the drift loss to that specified in Data Sheet-A. The drift eliminators shall be of multi-blade
rotary type. The drift eliminators can also be of integral type with fills.

Hot Water Distribution System :

Hot water distribution system scope shall be as per Section | of this specification.

The nozzles shall be spaced to give even distribution of water over entire space occupied by
top row of fills. The nozzle material shall be as specified in Data Sheet-A
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4.5

451

4.6

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

4.6.7

4.7.0

4.7.1

The hot water distribution piping and valves shall be designed for the design pressure as
indicated in the Data Sheet-A.

Cooling Tower Cold Water Basin :

Cooling tower basin scope shall be as per Section | of this specification. The cooling tower
basin material of construction and basin storage capacity shall be as specified in Data Sheet-A.
The basin shall be provided as a part of cooling tower in case of FRP construction. The sump
shall have sufficient storage capacity with overflow & drain arrangement for safe operation of
plant.

Fans & Accessories :

The fans shall be multiple blade, low speed, high efficiency, axial flow type located for each cell
above the top deck level of the cooling tower and the blades shall be individually fastened to the
fan hub.

The fan rotating assembly shall be statically balanced.

Each fan blade shall be adjustable as to the degree of pitch and shall be of the material as
indicated in Data Sheet-A. It shall be possible to vary blade pitch angle.

Each fan may be driven through a speed reduction unit, specially designed for cooling tower
service. The gear reducer shall be heavy duty, industrial design and shall adopt a service factor
as specified in data Sheet-A, over fan rated BHP.

The KW rating of the drive motor shall have at least 15% margin over maximum fan power
consumption (unless otherwise specified in Data Sheet-A). The design and construction of the
drive motor shall be in accordance with the enclosed specification for LV motors.

The materials of fan drive shaft shall be as per Data Sheet-A and shall be specially designed for
cooling tower service. Heavy duty flexible coupling with coupling guard shall be provided at
shaft ends to compensate for operating misalignment alongwith supporting bearings for the
drive shatft.

Each fan shall be provided with an oil level indication and antivibration cut out switch suitably
wired and connected as a safety device. Contact rating of the vibration switch shall be furnished
for approval of the purchaser. The vibration switch shall be one no per fan. Fan will shut down
on high vibration. The noise level of the fan at rated pitch and speed shall not exceed 85 dB at
50 feet.

Screens in Cold Water Outlet :

The screens shall be provided as per Data Sheet-A.
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48.1

4.9
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5.0

5.1

5.2

6.0

6.1

6.2

6.3

6.4

Hardware :

All fasteners, nuts and washers etc used in the cooling tower which are coming in direct contact
with water or humid air shall be made of stainless steel, all others nuts & bolts etc. shall be
made of HDG steel (unless otherwise specified in Data Sheet-A).

Access :

A staircase paddle ladder shall be provided external to the cooling tower at one end of each
cooling tower along with stairways, landings, handrails etc. as necessary to give safe and
convenient access to the top deck from the ground level. Material of stair case shall be as per
Data Sheet-A.

INSPECTION AND TESTING :

The inspection/ testing of cooling tower and its various components shall be as per the
approved Quality Plans.

Hydrostatic test for the hot water distribution piping (as applicable) shall be conducted at site
after complete erection. The test pressure and duration shall be as per Data Sheet-A.

PERFORMANCE GUARANTEE TEST AT SITE, TOLERANCE & PENALTIES:

The Cooling Tower as a whole shall be tested at site to check and ascertain that the
performance meets the requirements of the specification. It is the responsibility of the vendor to
conduct the performance test of the cooling tower and prove the specified parameters to the
satisfaction of the purchaser. The test shall be witnessed by the purchaser/ customer’s
representative or both, for which 15 days clear notice will be given to purchaser by the vendor.

The performance test of the cooling tower shall be carried out in accordance with cooling tower
Institute Bulletin No. ATC 105 Acceptance test for Industrial Cooling Tower.

The details of the proposed test procedure shall be submitted by the vendor sufficiently in
advance of the commencement of test for the review and approval of the purchaser.

Necessary correction curves required for correcting the test results for any difference in test and
guaranteed design condition, shall be furnished by the supplier for approval alongwith the
proposed test procedure.

All testing and calibrating instruments required for the site performance test shall be arranged
by the cooling tower supplier without any extra cost. All instruments used by the supplier shall
be duly calibrated from a recognised Institution and the same is to be arranged by the supplier.
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6.6

6.7

6.8

6.9

6.10

7.0

8.0

8.1

8.2

The performance test shall be carried out at site as specified and all defects shall be
satisfactorily rectified within a time period decided by purchaser. No extra amount shall be
charged to purchaser for such rectification. After rectification, retesting will be done in the
presence of purchaser/ customer's representative without any extra cost to purchaser till
satisfactory performance is achieved.

The vendor shall submit performance curves for the cooling tower showing variation in
performance from the design duty point with change in approach to wet bulb temperature,
cooling range, water loading of the tower. The guaranteed power consumption at the design
duty of cooling tower shall also be given. If the total power consumption exceeds the
guaranteed figure, the vendor shall pay penalty in the following manner.

No penalty is to be paid if the total power consumption does not exceed the guaranteed figure.

In case the power consumption measured at the motor input terminals exceeds the guaranteed
figure, the vendor will pay to the purchaser liquidated damages as specified in Data Sheet-A.

The power consumption recorded during performance guarantee test at site shall be considered
as actual consumption for computation of penalty as above.

If any defects are observed, the bidder shall rectify the same without extra cost to the
purchaser. Even after rectification if the guaranteed performance is not achieved & performance
parameters recorded at site exceeds the acceptable limits of purchaser, the purchaser has right
to reject the whole cooling tower and the vendor shall refund the entire money paid to him
together with any penalty levied otherwise.

TENDER EVALUATION :
The offer shall be evaluated as per clause Tender/Bid Evaluation specified in Section | & as
stated in NIT.

SPECIAL CLEANING PROTECTION & PAINTING :

All equipment shall be neatly finished. All exposed surface shall be smooth and free from burrs/
projections.

The surface preparation shall be done either mechanically or chemically by one or more of the
methods as given in I1S-1477 (Part-I)
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8.3

8.3.1

8.4

8.4.1

8.4.2

8.5

9.0

10.0

11.0

INSIDE SURFACE:

The inside surfaces of the metallic piping and the valves which are in contact with water and
which are not made of stainless steel or other corrosion resistant materials shall be painted with
coal tar based epoxy paint of approved make and quality over a coat of Zinc Chromate Primer.

OUTSIDE SURFACE:

The outside surfaces of the metallic piping and the valves which are in contact with water and
which are not made of stainless steel or other corrosion resistant materials shall be painted with
one coat of red oxide primer & coat of synthetic enamel paint of approved shade, make and
quality.

Steel parts used for cooling tower construction shall be hot dip galvanised after shop fabrication
and shall be coated with rust preventing paints as per approved painting schedule. Before
painting galvanized surfaces -etch primer to be applied.

All parts shall be properly boxed, crated, packed & protected to avoid any damage during
transportation and storage at site.

DRAWING AND DATA AFTER AWARD OF CONTRACT :

The vendor shall furnish drawings and other technical documents as given in Data Sheet-C,
enclosed with the specification.

SPECIAL TOOLS & TACKLES :

Special tools & tackles, if any, shall be included in scope of supply by the vendor. A list giving
description of such tools & tackles shall be furnished by vendor.

PACKING :

All Equipment(s), Material shall be first packed in HDPE/ Bubble wrapping sheets to prevent
foreign material (dust, moisture, etc.) entry and then packed in proper sizes wooden cases.
High grade woods like Rubber woods, jungle wood, hard wood, mango wood, pine wood, etc. to
be used for packing. All the equipment/material shall be protected with suitable packing for
entire period in transit and storage against corrosion, incidental damage due to vermin, sunlight,
rain, high temperature, humid atmosphere, rough handling.

Small Loose material (such as nuts, bolts etc.) shall be packed in plastic box or plastic bags
with proper tagging within Wooden cases.

Special tools and tackles and spares shall be packed separately with adequate identification.
Such packages shall be identified as Tools/Commissioning/Operational spares.

Handling Instructions to be marked on outside surface of all Packed Boxes/cases.
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DATASHEET-C

DATA /| DOCUMENTS TO BE FURNISHED BY VENDOR AFTER AWARD OF
CONTRACT

1. General Arrangement drawing of complete cooling tower (showing plan, front elevation
and side elevation) incorporating principal dimensions, limits of scope of supply of piping,
limits of civil works, showing extent of platforms, walk ways, handrails, access doors,
staircase, etc. and the limits of scope of supply of electrical works and C&l.

2. General Arrangement and Sectional Assembly drawings pertaining to the following
components of the Cooling Tower (as applicable):

a) Tower fill with supporting arrangement.
b) Drift eliminator installation and details.

c) Complete hot water distribution system including flow regulating valves, distribution
basin/ pipes and nozzles etc.

d) Arrangement drawing of the cold water outlet piping incorporating also the
arrangement of screens, valves and piping terminal details.

3. Technical datasheet as per Datasheet-B format (enclosed in section IlI).

4.  Cooling tower performance curves showing wet bulb temperature V/s. cold water
temperature for design cooling range, 90% cooling range and 110% cooling range at
90% ,100% and 110% of design flow.

5. Arrangement drawing of fan assembly drive shaft, fan hub and the gear reducer with
materials of construction of different components.

6. Electrical and C&l drawings/documents/datasheets as mentioned in Electrical and C&l
Sections/Sub-sections/Section-11I of this specification.

7. Load data and calculation on civil works to enable preparation of Civil drawings & civil
works by others at site:

)  Design calculations for strength and suitability showing justification for size of
members chosen for all structural components of cooling towers All structural
design calculations shall be furnished by the supplier for review/approval of the
purchaser.
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i)  Load drawings setting out clearly and concisely the various loads taken into
consideration for design.

i) Insert details, anchor bolt, foundation bolts details.
V) Final painting schedule.
v)  Other drawings & data as necessary.

8. Cooling tower performance test procedure alongwith details of tests to be conducted for the
offered cooling tower.

9. Quality Plan alongwith complete details of the testing and inspection requirements of
mechanical, instrumentation and electrical items of the cooling tower in BHEL format.

10. Operation and Maintenance Manuals
11. Field Quality Plan for site activities — viz. Erection & commissioning.

12. Bidder to submit the Hard & soft copy of Approved/As-built drawings for distribution
purpose as stated in NIT.

Note:

1) Drawing/document Submission schedule shall be as per NIT.

2) Drawings submitted shall be complete in all respects with revised drawing submitted
incorporating all comments. Any incomplete drawing submitted shall be treated as non-

submission with delays to bidder’s account.

3) Before dispatch of the equipment(s), bidder shall furnish the other documents (viz. Material
test certificates, Shop test reports, fulfilment of packing instructions etc.) as stated in NIT.
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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 (LV) 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 areas

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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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.

3.3.3 The following frequency of starts shall apply

1) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

i1) 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)

1ii) 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

34 Running Requirements

3.4.1 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.

3.42 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.

33 Stress During bus Transfer

3.5.1 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.

3.52 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

4.0 CONSTRUCTIONAL FEATURES
4.1 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

42 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

43 Motors shall be designed with cooling fans suitable for both directions of rotation.
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44 Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.
4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with

facility for drainage at the lowest point.

4.6 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
[S:325 shall not exceed by more than 10°C.

4.7 Terminals and Terminal Boxes

471 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”.

472 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.

473 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, Bor U W & V respectively.

474 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.

475 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 Sheet-A.

476 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

477 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.

4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

479 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.

4.8 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.

49 General
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4.9.1 Motors provided for similar drives shall be interchangeable.
4.9.2  Suitable foundation bolts are to be supplied alongwith the motors.

493 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20K gs.
and above.

494 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

4.9.5 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.

4.9.6 Name plate with all particulars as per IS: 325 shall be provided

4.9.7 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.

5.0 INSPECTION AND TESTING

51 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.

52 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.

53 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

54 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

6.0 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).

1) Current vs. time at rated voltage and minimum starting voltage.
i1) Speed vs. time at rated voltage and minimum starting voltage.
1i1) Torque vs. speed at rated voltage and minimum voltage.

For the motors with solid coupling the above curves 1), 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.

v) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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MAKE OF LV MOTORS, CABLE LUGS AND CABLE GLANDS

SL NO. |ITEM/SERVICE DESCRIPTI{VENDOR NAME (MAKE) REMARKS
1 ALLIED TRADERS & EXPORTERS
2 ARUP ENGG & FOUNDARY WORKS
3 BALIGA LIGHTING EQPT.PVT.LTD.
CABLE GLANDS
4 COMMET BRASS PRODUCTS
5 DOWELLS
6 ELECTROMAC INDUSTRIES
7 INCAB
1 DOWELLS
2 CABLE LUGS UNIVERSAL MACHINES LTD.
1 ABB
2 BHARAT BIJLEE LTD.
3 CROMPTON GREAVES
4 GE-POWER
5 KIRLOSKAR ELECTRIC CO LTD.
LV MOTORS (NON
6 FLAME PROOF) LAXMI HYDRAULICS PVT. LTD APPROVED UPTO 200KW
7 MARATHON
8 NGEF
9 RAJINDRA ELECT INDUSTRIES
10 SIEMENS

Note: Makes of sub-vendor and equipment/components mentioned in the above list are indicative and
shall be subject to CUSTOMER/BHEL approval. The bidder may propose name of additional sub-vendors
makes based on their experience, which will be subject to CUSTOMER/BHEL approval.

195



8¢ty

Aq TVMSIV N Aq V1INa v.ind Aq
pasoiddy| AVINAYT HSTLRI HS3Lli | POMAIAYY NATAVM NIIAVH] Pamarasy
Kq Ty Aq VHVMHSNY *Aq
PIMILAY [HANVD TVNNY PaYPIYD VINAH pasedaig
[CEN QN dje( 2 usIS 1eag AweN Je( 2 usiS AweN e 2 usis
:ON 20(] Qe » usig ALTIVNO ONIITTINIONA
TVAOUddV ® MAIATY YAIWO.LS1D Y04 WAI1ddNS /A3aard TAHA
¢-dLON L40ddd L1HdHS NOILV.LNAIHO
» - >% d |/ ‘NdSNI \Jv_%m%mw/m OMWMMM v1ivda /odd = %001 MWAMWH%fM%M VIN 2 SNOISNANIa
[=dLON = /LSAL ) dAdAOUddV ) TIVIAAO'C
JLAOdTd JHAHS V.ILVA ,_Lmhum_m_I\/wOM_rMMM LSAL TVIDAdS SISAL | 0%
T= HLON - >% d|/r ‘NdSNI AIAOUddV 51921 = | %001 TVSIA VIN DNIAN TONI
/1SAL /ST19T1-S1/ €T€E-S1 N LSHL ANILNOA'T
-S1/ST¢-Sl
004 JTHdHSVILVA LHAHSV.LVA I1d
-l A d N 0071 dA0dddV AdAOUddV - VS TVASIA VIN AAVIIS'T DNLINIVd | 0°C
/0ddS "DAN [0ddS "DAN
HAOD ANOTOD
oL 004 ) ) . . o /ONITIVIN
d DOl JddS'DAN /" DddS ' OAN %001 TVISIA VIN /SNOLLYNINYAL
SSANALATdNOD .
ssANIOTNOY e | A THNESSY O
_ . 00d ‘DAdS ‘DddS 'DAN o .
d DOT | "IN /DUA DAN FOAA DAN %001 "TVIISIA VIA SNOISNAINIA'T
N 004 o . 1. d
d 001 24ddS "DAN 24ddS 'OAN %001 TVISIA VIN IHSNVINSHOM 1
N O N d 6 8 L N /D A S 14 € C T
Rk * 9
A QMWN@M SINUON INANNDOd MOAHD 10 MOHAHD SS SO mZO_r_wMMmEO ‘ON
SSAVINIA INADV LVINHOA HONV.LIADIV HIONTIAATT WALNVAO 40 4dAL V1O | ILSIHALIOVIVHD| LNANOdINOD s
. . ((ASTF) AD AISE O.LdN
TIOT LAAHS 11 :NOILDJS TINALSAS SHOLOW "LOATA DV TNALI
THLVA <“ON Od LOArodd
000THO°LT A LVA 20-ATA ‘900-0-666-dO-4d "ON dO CAANOLSND
SSHAAAYV »® AINVN JAI'TddAS | © AR B
‘ALvVa LON O3S NVId ALI'TVAO QAVANVLS O, ALY VAONYIA

961




8¢ty

JMAACIC

iAq TYMSIVE BV iAq viinal LINaN iAq
pasoiddy/ AVINQY HSTLR HSIL| PaMIIAY NATAVHd JIAVH| pamatasy
“Aq . wmwﬂrx 'Aq VHYMHSN VEvAHSA Aq
pamaLAsy [HANVD TVNNY ; PayRdYD VINFH wian | pasedaig
[CEN QN dje( 2 usIS [eas dweN Je( 2 usiS AweN e 2 usis
:ON 20(] Qe » usig ALTIVNO ONIITTINIONA
TVAOUAAY ¥ MHIATY HANWO.ISQD HOA WAI'TddNS /AAAAId TAHA

NOILV.INANNOO0A :d
TVOLLIID 2UD “UONIN TIN UOIVIN VI
ALVINdOYddV SV ‘NOLLVOIATYAA A ‘SSANLIM ‘M INI04¥4d :d
UYANOLSND 2D “ADNADY NOLLOAdSNI A LIVd QUIHL /TAHL /AA1'TddNS NIVIA 29 UAITddNS-dNS AFANLIVANNVIN /A1 TddNS T ses

‘NOLLV.LNANNDOA VO NI ¥AITddNS A9 AAANTONI ATTVILNASSH A9 TTVHS (MuMD1Ly HLIM QAIILLNAANI ‘ST T+

SANADAT

"PalIajal aq [eys JO Ul payeatpur (030 HA] /AINSV /SI) SPIEpUE)s a1} [[e JO anssT JO Jeak /UOTSIAI JSBT "]
‘suonIpuod dyew(o edrdon ur a31s Je 35eI03s 10§ 9[qelIns 3q [[eys Sunjoed ‘6

"PaMOI[0f 9q 01 Suryord AYlI0mEIS 10J UONEOIIIoads Teoruyod) THHY ‘qof 11odxa 10 °§
uowaIInbar 1dwolsnd uo paseq pado(aadp aq 01 O d13103ds 199(01g “L
JowoIsn)) /TIHg 03 uonedrdun Lue 1noyIm JOppIq £q N0 PALLIED 9q [[eYS dWes ‘d8e]s JOBIUOI Je JIWO0ISNI Aq PAIUSWWOI JO) Ul SaSueyd Lue Jo ased u] ‘9
*MILAJL 10 THHE 01 1UdS 3q [JBYS paydledsap 9q 01 swayl Jo sydesSojoyd OO ansst 01 Jorid pue Fuiyoed 101y ¢
‘paanbau 11 9593 1eados wuogad 013y oy SAAIISAL TAHY ¥
‘s1eaX ¢ JOJ pIjeA ST aues ay) ‘@]qe[reae are L1ojesoqe Juepuadopur woly J0jow Jo uJIsap pue ozIs @dA) Je[IWIs UO §159) 95} JOJ SOIBIIJIIID 1S9 ASeD U] *¢
*Aunnuos 10§ PAYSLLING 3q [[BYS SAIBOL}111D 1591 duinod £[uo ‘A ¢'| 01 dn Suyel Jo S10j0W ue) UOHR[UIA/ASNBUXS 10, "
‘uodn paaide Ajfemnuw 2q [jeys ueld Surdwes oy -sojduies wWopuel uo SIS JUINOL SSAUIM [[BYS OWOISN)) /TAHE “IOAIMOH “IOPUA Uy} Aq UOP 2 [[BYS SI10JOW 0400 ] UO SIS uINOY |
‘SHLON
. SSANA.LATINOD
S-HIONYAITI (#) | - | M |d |~ F&%ﬂmﬂ @) \.mﬂw_\/%m%%fkw 2 \me\/%mwﬁ%%w %001 | %001 TVASIA | VN 2 ONIZIOVd | 0%
U ' ' ' ' HSINIA 4DV LANS
LI0ddd 13d4dHS v1ivd SIV.LAd
S| A |42 ‘NdSNI | L 10D SV dNVS AdAOYUddV / = | %001 TVASIA | VIN ALVITINVN €
/LSAL S19C1-S1/ STe-SI B
. . ((ASTP) AD MDISS OLAN
0T LATAHS II :NOILLDJS ‘INILSAS SHOLOW "LOATA DV TNALI
HLVdA “ON Od LLOArodd
0T0THOLT *HLVA 20-ATA ‘900-0-666-dO-Hd "'ON dO SHANOLSND
SSHAAAYV » ANVN ddI'lddAs | * e
‘ALvVa LON O3S NVId ALI'TVAO QAVANVLS O, ALY VAONYIA

L6l




8¢ty

IVMSIVT

AANON

T
"Aq paroiddy IVMSIVE M Y wsum|  Aqpemeiney]  VILNG NIIAVHE ’ NIIAVHd] :Aq pemainay
:Aq pameinsy < HANYD TYNNY 7 Q.f ha paosud|  YHYMHSNHM YWIH <I<>@_\m_mm kq pasedaid
|ea! E
sred
[EES] sweN 9 UBIS sweN sjeq R ubig aweN ajeq » ubig
-ON 204 9jeq = ubig ALITVYNO ONRIIIANIONT
IVAO¥AAY @ MIIATY ¥IWOLSND HO4 ¥3INddNs /y43aaig 13Hg
AdAL
03dsroda 03dsroda SNONNILNOD ® 3411 4713HS
- Nd Y008 901 SHAIUNLOVANNYIN SHIANLOVINNYIA - %00} avnsin YN 'IAVHS 'IMVIN'L HSINYVA 2 LNIVd 'L
‘oda "Odad
- Nd AHO0d 9071 SAIHNLOVANNYIN SHIANLOVANNYA - %001 ANINIHNSYIN YN SNOISNINIAE
A3dI¥3A D3dsroda 03dsroda 1s3L *dO¥d "AHd
36 TTVHS "ON LV3H - Nd oL SHIHNLOVINNYIN SHIUNLOVANNYIA - “ON 1V3H/L HO3W 2 N3HO VYIN ? ‘WIHOC
013
S310H MO1d
'SMOVYHO 03ds/roua NOILIONOD
- Nd AM00d 9071 WOXH4 3344 SHIANLIVANNVIA - %00} ansin YIN 30v4dNs’L ONILSYD £l
HOANIA
3HL A8 A3XNO3HD
38 TIVHS DNV 03dsroda 03dS/oua SSVY10
SSVY10 ALH3d0ud - - Nd oL SHIHNLOVANNYIN SHIANLOVANNVYIA - SIATdNVS IVNSIA VYN ALHM3dO¥dT
‘013
SS3INN3IAT
1¥0d3d =NN 'SMOV¥2 NOLLIONOD
- - d ls3aL WO¥4 3344 - %001} vnsin YN 30v3Ns’L STUYMAUYH 43
(1108
140434 23dsroda 23dsroua AT Ls3L
- Nd 1s3L SHIHNLOVANNYIN SHIANLOVANNYA - F1dNVS L1S31°HO3W YN avo14003de
o3dsroda 23ds/'oua
- - d Y004 901 SHIHNLOVANNYIN SHIUNLOVANNYIN - EREL4S ANIW3HNSYIN YN SNOISNINIaZ
213
SSANINVM
‘SMOVHO
‘S$MNINE NOLLIONOD S17083A3 'NOILO3S
- - d Y008 901 [{[e}-ER=ERE] - - %00} awnsin VI ERVEEENE ‘$31V1d T133LS 133HS (3
TOMLINOD
1no oL
LHONOS B IVINILVYIAN MYy
N 2 4] a N/IO W
8 A S 14 € 4 3
- - 6 9
AONIOV Y093y 40 LYWYOS SIWHON 2dueidasoy uBWIN20Q 22URIBJY 393y JO wnjueny %23y Jo adAy sse[o sl 19 do 2 dwogy oN IS
6 4O 133HS Il :NOILO3S ‘NILSAS {(ng1¥) A7) IN0AY 2 MY G5 SHOLOW "19F13 OV (W3 LI,
“ON Od :103royd
$534aaV ¢ INVN ¥3I1ddNS /43aalg /NIUNLOVANNYIN
0202"%0"21:31VQ PAZY “L00-0-666-d0-3d FON dD 1 ¥3aW0LSND Lo f 1

:ON*03dS

NV1d ALITYNO QUVANYLS

86l




8¢ty

WMsIvT viind
Aq paaciddy TVMSIVE M Y | g pemeined]  v11Nd NFIAVAEd -: NIJIAVY] Aq pemainayy
“Aa pamainay IHANYD TYNNY S sﬂ%u 4a paoayd|  YHYMHSNHM YINH EVHVMHSO | :Aq patedaid
2] YW3H
sjeq
Iess aweN 2 UBIS sweN sleq g ubig sweN ajeq g ubig
‘ON %0 sleq g ubis ALVND ONRIFANIONS
TVAONddY 8 MIIATH HIWOLSNO HO4 ¥311ddNns H3aaia RELT]
14043y ‘als/ oda als rodd NOILYHEITYD
- - Nd 1s3at SHUIUNLOVANNYIN SHIUNLOVANNYIN - %001 ls3at YN /3ONVINEO4Y3dY
(318voNddy
140434 ‘als/'oda als rowa HIAIHIHM
- - Nd NOILO3dSNI SHUIUNLOVSNNYIN SHIUNLIVANNYIN - F1dIvs ANINIENSYIN YN SNOISNANIae
ALINNILNOOSI
Lldod3d IvoId10373 ON ‘alsroda "aNod
- - Nd NOLLO3dSNI JOVINYJ "SAHd ON SHIANLOVANNYIA - %001 VNSIA YN TVOISAHd ¢
$.018 '01y '$¥010313a
‘dN3L HSNYE NOgYYD
'$ON1319v0 ‘$37dv0
1¥0d3d ‘alsroda ‘als/odd ONILYY 'SY0078 TYNINYIL 'SHOL
- - Nd NOLLO3dSNI SHIHNLOVINNYIN SHIANLOVANNYA - %001 IvNSIA vin 2 VAL =0INNOD 'S¥ILVIH I0VdS 9L
anosv 14043y ‘als SMY14
% WA G5 40 VId ¥O4 - s Md » NOILO3dSNI SHIYNLOVANNYIN 8BEV-INLSY - %001 1S3L JINOSYHLIN ¥o IYNHILINIY
‘o¥a *03ds
- Nd 3008 901 S.HIHNLOVANNYIN /9¥A SAFANLOVANNYIN - %00+ ANINIENSYIN VI SNOISNINIC €
ON HO1v8
ANIWLYIHL sls3al S3IL¥3dodd
‘als *03ds 1¥3aH ¥O IYOISAHd IVOISAHL
- Nd oL 940 SAFINLOVANNYIN /'9¥A SHIFANLOVANNYIN - ‘ON 1V3H/L B WIHO Vi ®W3AHO
A3ANIVINIVI S10343a
38 7IVHS NOILYIIHILNId] IYNSIA "aNod (@37110M ¥Oo a39y04)
IYAOYAdY S HOANIA - - d »ood 901 [J[eEEELE] - - %001 IvNSIA YN 32VNS 7L L14vHS S’L
N 2 n a N9 w
8 L S i4 € [4 3
e * 9
6
ADN3IOVY ayo0o3y 40 LYWyOod SINHON @2ueydesoy juswnaoq adualagRy 23y JO Wnjuenp %99y jo adAy SSeD st 2 0 ? tl ‘oNIS
6 40 ¢ 133HS 11:NOILO3S :NILSAS ((ns1¥) AT INOAY B MY 5§ SHOLOW "1DTT3 OV W3 LY
“ON Od :103rodd
$S3¥AAY % AWYN ¥3[1ddNS /43AAIE AHIINLOVANNYIN
0202'70°21:31Va SOATH *200-0-686-d0-3d FON dD :¥3Wo1snd LR E

-ON"03dS

NV1d ALITYND Q¥VANVLS

661




8¢ty

TYMSIVF v.llnd
WA
‘Aq panolddy IYMSIVE M nsa|  Aq pamainey v11na N3IAVHd NIIAVYHd| Aq pamainey
‘A pamainey ! IHONYO VNN Ka pexosyd|  YHYMHSNHM YINSH ‘kq pesedaid
[eas
aleg
[ess aweN 2 UBIS sweN sleq g ublg aweN ajeq g ubis
‘0N 20Q sjeq g ubls AlMvno ONIIIANIONT
IVAONddY 8 MIIATH HIWOLSND HO4 ¥3NddNs AH3aalg 13Hg
S1¥0d3d
1s3L
SHOANIA *03ds *03ds 1S31'HO3N d0dd "HO3N
- - Nd % oL 1 S{IUNLOVINNYIN /'9¥A SHIINLOVANNYIN - EEREIA ®°10313 YN ®°'doyd "10313C
A8 NOILLYOIHIM3A 404
QY003 NIVLNIVIN ANV SHHOM
SIH LY (I1dNVYS %0L) SISYE
INOAONVY¥ NO HsINI4 30V4dns S103430a
HO4MOIHO TVNSIA LONANOD vNsSIA HSINI
OL ¥IUNLIVINNYIN HOLOW » - - Ndx MO0g 9071 NO¥4 3344 - - %001 awvnsin YIN 30v3dNs “L SHOLONANOD 6L
‘ats ‘als sls3aL sls3aL
- - Nd oL '9Ua SAFINLOVANNYIN '9ua SHIANLOVANNYN - ITdNVS HO3IW? 10373 YIN JONVL4IOOV '€
LHOIZH
‘o¥a ©oda SdNg ONIANTONI
- - Nd Y0049 9071 SHIHNLOVINNYIN S¥IINLOVANNYIN - 37dNvs ANIWIHNSYIN YN SNOISNINITC
(s¥na
WO¥L 33¥4)
$10343a "aNoo (@3HONNd)
- - d Y009 9071 vNSIA ON - - %00} avnsin YN 3ov4dns *L ONIdAVLS 133HS 8l
o1
S.43Nddns 008} LV ONIQ104 ¥314V Ad9
HO ANV ‘aLs ‘als '0aINZ03Y sY Aad
- - Nd Y009 901 SHIHNLOVANNYIN SHIHNLOVANNYIN - 31dNVS 1s31 VN ‘SSANMOIHL
TIVM ‘VIA IHOE)NOISNANIAE
"013 sa¥vod ss3¥d
‘S¥AdVd 'SA¥OI SONIANIE
140439 S10343a "0L3°ANOD '$IAITTS IV STVYILYN
- - Nd ls3aL IYNSIA ON - - %001 avnsin YN 30v3dNsS *L ONILYINSNI ¥3HLO L
N k) w a NIO W
e L S i4 € 4 3
- * 9
6
AON3OV ay093d 40 LYWHOL SINYON @2ueydasoy jualinao( asuasaey 33310 JO wmuend %23y jo adA) sseo sl bo] I 0% duwog ‘oN IS
6 40 € 133HS I1 :NOILO3S ‘INTLSAS ((AGL¥) A1) INOAY 2 MY §§ SHOLOW "LD313 OV W3 Ll —
“ON Od :103ro¥d
SS3MAAV # INYN ¥AMdNS /¥3adid /HIUNLOVANNYI
0202"%0"21:31VQ PO-AZY “200-0-666-d0-3d “ON dD 1 ¥AWOLSND L) g b jp

*ON"03dS

NV1d ALITYNOD QUVANY LS

00¢



8¢ty

-ON"03dS

NV1d ALITYNOD QUVANYLS

IVMSIVE
SAION <|_|_|DD
“kq penoiddy IVAMSIVE M Hsay|  Aq pamainey v11Nd NIIAVEd NIIAVYH| Aa pemainay
Aq pemeiney s IHONVO TYNN Ao pexoeud|  VHYMHSNHY YINTH L TH #q pesedeid
=]
ajed
(1= aweN « UBIS aweN aleq g ubig aweN ajeq g ubig
‘ON 20d sjeq g ubls ALITVND ONIMIIANIONT
TYAONddY ® MIIATY ¥IWOLSND ¥O4 H3I1ddNS A3aaig 13Hg
o¥a odd
- - d Y004 901 SHIHNLOVANNYIN SHIHNLOVANNYIN - IdNVS AIN3INIENSYIN YN SNOISN3NIaE
S10343a
IvNSIA "aNo2
- - d MO04d 9071 Wo¥4d 3344 - - %00} awvnsin VYN 3ovddnse
‘$034S /'o¥a $03ds/oua LISV
- - d Y0049 901 SHIHNLOVANNYIN SHIHNLOVANNYIN - %00} avnsin VN 40 TVI¥ILVIN'L S1IISVO ® STVIS IO zLL
133HSVY1va A3A0ON¥ddY /1S 133HSVLVA A3N0¥ddY /'ALlS
- - Nd MO0d 901 S.HIHNLOVANNYIA SHIANLOVANNVIA - %001 =00~ VN HUNHY
133HSVYL1va O3A0O¥ddY /'01S 133HSV1VA A3N0HddY /'aLs ALIOVdYO ANVLS
- - Nd Yood 901 SAHIUNLOVINNYIN SHIINLOVANNYA - ERCIES 1831109313 YN “HLIM'dAN3Le
o¥a oda
- - d AHO0d O071 S.HIHNLOVANNYIA SHIANLOVANNYIN - IdNVS AIN3INIENSYIN VIN SNOISNINIaZ
§10343a
IYNSIA "aNnoo (I18Y2ITddY ¥IATHIHAN)
- - d Y008 901 WO¥4 3344 - - %001 avnsin YN JIOVIANSTL ONIY dITS (353
S10343a
avnsIA HSINIA
- - Nd Y004 901 WO¥4d 3344 - - %00} avnsin YN J0oVAuNSE
SANDOIVIVD
SANNYIA
ONNMY3g
- - Nd Y004 901 /133HSVYLVYA A3A0C¥UddY 133HSYL1VA a3A0UddY - ERCUESS ANIW3HNSYIN YN SNOISNIWIaZ
133HSV1VAa A3A0HddY 133HSVY1Va d3IN0HddY . .
Nd /ouA SHIUNLOVANNYI roYa S TN LOVANNYI - %00} TINSIN wn FAALE DAVATL SONIIV3S ovi
H00d 901
"03ds "03ds
- - Nd Y0048 9071 /1S 439NLOVANNYIN 94Aa SHIANLOVANNVIA - S3dNVS ANINFENSYIN YN SNOISNINIaE
N o ] a NIO W
8 yA S 14 € 14 3
- ¥ 9
6
AONIOV Q¥093Y 40 LYWYOS SINYON 9due)dady aWNa0q 93uIasRY 19942 30 wMueny ¥29u9 Jo adAL sse1y sansl L) do® dwog "oN IS
6 40 v L3IHS 11:NOILO3S INALSAS ((ASL¥) AT) IAOAY 8 MY 8§ SHOLOW “LOT T3 OV (WALl
*ON od 1193royd
$S33QAV 3 ANYN ¥IMNddNS /H3AAIT /AIINLOVANNYI
0202p0"21:31va POATY L00-0666-dT-3d TON dD : ¥3IWOLSND ablioal

Lo¢




8¢ty

vLNna

kg panoiddy IVAMSIVE M o Agpameined|  v.L1NA NIIAVHL NIIAVYd] Adq pemainey
kg pamainay IHANYS TYNNY Aa paxyaeud|  YHYMHSNHY YINGH s VHVMHSON | £q pasedaid
Iees YWIH
sjed
|ees aweN 2 UBIS sweN sleq g ubig sweN ajeq g ublg
‘oN 200 ejeq 3 ubig ALIVND ONPIFANIONT
IVAQUJdY 8 MIIATY ¥IWOLSNO ¥O4 ¥3INddns AiFaaig J3Hg
1s313dvl
133HSV1VA A3N0¥ddV/dLS 133HSVLVA A3N0O¥ddv/'dLsS 2 ONILLND
- - d M0o0od 9071 SHIHNLOVINNYIN SHIINLOVANNYIN - 37dvs SS0dD YN NOIS3HAY ¥
133HSVY1VA A3A0HddV/ LS 133HSV1VA A3AO¥ddY/dLs
- - d MO08 9071 SHIHMNLOVANNYIN SHIANLOVANNYA - IAdNYS avnsin YN 3avHse
(Lv0D HSINI4
133HSVY1VA 03A0HddV/ LS 133HSV1VQA 3A0¥ddv/dls Y313IN00T3 A9 8 ¥3ANINd HLOE)
- - d AM00d 9071 SHIFHNLOVANNYIN SHIANLOVINNVYIA - ITdNVS ANIWIHNSYIN YIN SSINMOIHL INIVAZ
133HSVYLYA A3IA0HdLV/ aLS 133HSVYIVA A3AO¥ddY/aLs NOILLYHVYd3dd
- - d Y008 901 SHIYNLOVANNYIN SHIYNLOVANNYIA - %001 wnsin YN Jov4dns’L ONILLNIVd x4
"133HSV1VYA AIN0¥UddY SOLINLSY
rais rais SMOT4
- A d »~ Y0049 9071 SHIHUNLOVANNYIN SHIINLOVANNVIA - %00} 1d Vi 30V4uNs L4vHS'e
oy¥a oda
- - d Y0048 901 SAHIHUNLOVINNYIN SHIANLOVANNYA - %001} ANIWIENSYIN YN SNOISNIWIaZ
- - d Y009 9071 HSINI4 009 -0a- - %00} avnsin YN HSINIZ"L ONINIHOVIA fx4
o¥d odd
- - d MO0d 901 SHIHNLOVANNYIN SHIANLOVANNYIN - %001 ANINFENSYIN YN SNOISN3INIAT
(¥olvls
o¥d SSANNVITO B a31VoIyav4 40 ISV NI)
- - wd Yood 901 HSINIZ 009 SHIINLOVANNVYA - %00} RS YN dIHSNYAMHOM | ONIJTIM INVYS HOLVLS x4
$8300dd NI o4
N 2 ] a N/O W
8 A S 14 € 4 3
P » 9
6
ADN3IOY ay023y 40 LYIWIO04 SINYON 2ouedasdy juswnaoQ DudldRY }93yd jo wmuenp 393y jo adAL sse|o Sonsl. o {ol3 dwog "ON IS
6 40 § L3aAHS 11:NOILO3S INALSAS ((ASL¥) AT) IAOEY 2 MY 55 SHOLOW "LO313 IV WAL
"ON O« : (6}
N Od 103rodd SSIAAAVY 2 ANVYN ¥3MNddNS /43aald AHIANLOVANNYIN
0202°40°21:31Ya VO-ATH 'L00-0-666-10-3d ON dD s ¥aWO1SNO Mg b o

:ON "03dS

NV1d ALITYNO QYVANYLS

4114




8¢ty

AVMSIVP

viinda

HVINAY
“Aq panoiddy AVMSIVE M o HsalW|  Aq pameiney V11na NIAAVYd NIIAVEd] Aa pemainey
. . VHYMHSNY .
‘Aq pamainey oS IHONYD VNN Ka paxosyd|  YHYMHSNHM YINTH YWaH ‘kq pesedaid
=]
sjeq
Iess sweN 2 UBIS sweN aleq g ublig aweN aleq g ubis
-ON 207 ajeq g ubig ALITVNO ONRIFANIONT
TVAQUddY B MIIAIH ¥IWOLSND HO4d d3ddNS A3aaig 13Hg
NIAID
MO3HO
39 01 SdId 33HHL - A d »r Y004 901 QUYANYLS SHIHNLOVINNYIN A¥VYANYLS SHIANLOVANNYIN - SNONNILNOD $83003dd YN Sdla 40 "ON'E
WNOOVA
MOIHO IHNSSIAd
- - d 3008 901 QHVANYLS S.HIHNLOVANNYIN Q¥VANVLS SIUNLOVANNYI - SNONNILNOD $5300¥d VIN “dN3Le
- - d Mo0g 901 QUVANYLS SH3HNLOVINNYIN A¥VANYLS SH3ANLOVANNYIN - ONILYVYLS 1V 1531 "AHd YIN ALIDSOOSIN'L NOILLYNDIAdNI 9T
180434 NOLLYINSNI
- - d “OdSNULSAL|  |=L¥vd E000-0TWS Lo ~Slisze-s]|  L~L¥vd ¥€E00g-0IUS 9T 1-Sl/Sze-s] - %00} 1831719313 5] NYNLYILINIG
14043y
- A d ~ "OdSNULSAL|  L-L¥vd bE00S-0TNGIOZI-SKISZe-Sl|  L-LiVd YE00S-OTNS L9ZL-SIISZE-Sl - %00L 1831710313 ) JONVLSISTH Y
180d3y
- N d » "OdSNyLs3L I=1dvd ¥€009-031/519Z 1=Sk/sze-s| I=1¥Vd ¥€009-03USL9Z L=sl//Sce-S| - %001 1831710373 L] HFAH-NI'E
133HSVYLYA AINOYddY/aLS 133IHSVLVA AIAOYdV/ALS
- - d 3008 901 SATUNLOVANNYIN SHIUNLOVANNYIN - %00} vNsIA o) SSANITNYI 10T
133HSV1YA AINOYHddYIaLs 133HSVLVA 3AOYddVIaLS
- - d Y008 901 SHIHNLOVANNYIN SHIANLOVANNVIA - %00} avnsin ¥ SSANILITHNOD'L ONIONIM x4
‘als ‘ats ONINILHOIL B
- - d Y009 9071 SAHIHNLOVANNYIN SHIANLOVANNYA - %001 ANINIHNSYIN YN NOISSIHdNODT
‘als ‘aLs
- - d 3008 9071 SHUTUNLOVANNYIN SHIUNLOVANNYI - I1dNvs INIWITENSYIN VI $S3INILITANOD'L ONDIOVLS 133HS ve
N ) n a NIO W
e L S i4 € 4 3
™ ¥ 9
6
AON3OY Q¥093Y 40 LYWNO4 SIHON @sueydasoy juswnao( saualajey 399y2 0 wnuenp Y09y jo adA| sse|o s bo] pesado dwog ‘oN IS
6 409 133HS 11 :NOILO3S IN3LSAS {(nSL¥) A7) INOAY B MY S SHOLOW *LDT13 OV : W3 LI,
*ON Ood :193rodd
$S3YAAY 2 INYN HIddNS /43AAIT /HINNLOVANNYIN
0z0cyoLlialva VOATY ‘200-0r666-d0-3d ON dD :¥3WoLsnd i

:ON "03dS

NV1d ALITVNO Q¥VANVLS

€0¢




8¢ty

TMSIVT

“Aq panoiddy IVYMSIVE M o s | Aq pamainey V11Nd NIIAVEd ‘Aq pamainay
Aq pemeiney pos HANYS TYNNX 7 Qﬁ& Aa paoaus|  YHYMHSNHM YINIH q pesedeid
[ed!
aleq
[ees SweN| o g slueN sjeq 9 ubig aweN ajeq % ublg
-ON 207 ajeq g ubig ALITvNO ONRIFANIONT
IVAQ¥ddY ® MIINATY ¥IWOLSND HOo4d ¥3Nddns A3aaig J13Hg
"ONLLNNOW ¥31V3IH
- A d ~ %008 907 *03ds SHIUNLOVANNYIN *03dS SHIUNLOVANNYI %001 TWNSIA VI 30vdS3018'ALY 9
3002 ¥N0103
TONEYIN
ISNOILYNINSIL
S§§3N3L13TdNOD
- - d 3008 901 "03dS SHNLOVANNYIN "03dS SH¥FANLOVANNYIN %00} avnsIA YIN '$SINLOTHYHOO'S
"03dS SMIANLOVANNYI "03dS SHFANLOVANNYIN
- - d Y008 901 9da0 S EFIHNLIVANNYIN 'O¥a S ¥IANLOVANNYIN %001 RSEl YIN SNOISNINIA*Y
- A d Pad 3008 901 "03dS S:HIHNLOVANNYIA "03dS S¥IANLOVANNYIN %00} ‘SY3IN YIN AV1d VIXV'E
- - d Y008 901 "03dS S.4IHNLOVANNYIN "03dS SHIANLOVANNYIA %001} VNSIA YN dIHSNYWMHOM'
- - d Y0048 901 "03dS S HIHNLIVANNYIN "03dS SHIANLIVANNYA %001 "SYIN YN ANIWNDITY L A19A3SSY oz
(1saL ONILSVO
140439 YITMOUD) aa 40
- N d »~ "OdSNYLsaL "03dS S.HIHNLOVANNYIN "03dS SHIANLOVANNYIA %001 ‘103713 ¥ SSANTGNNOS™T
orslL Osl JONYIVENN A1gA3SSY
- - d 3008 901 "OMA S:HIHNLOVANNYIN /"03dS SH3ANLOVANNYIA %00k FONVIVE 'NAQ ¥ vNars3y’L HO10d 3131dM0D 6C
1d0d3d
- N d Pad "OdSNVLS3L QAVANVLS SH3HNLOVANNYIN AYVANYLS SH3ANLOVANNYIN %001 1831719313 YN AHE
1¥0d3d in=®
- A d »~ e ARSENR QUVANYLS S HFHNLIVANNYIN AYVANYLS S¥34NLOVANNYIN %00} 1831 1371TVIN ¥ $SINANNOS™T
ANIOr
- - d Y004 901 QAYANYLS S\ dIFUNLOVINNYIN QYVANYLS S¥3ANLOVANNYIN %00} IvNSIA o SSINILITLNOD’L NOISSIUJINO/ONIZVYE 8T
SSANITNYITO ® A1gA3SSY
- - d Y008 901 QAYANYLS S, d3FUNLOVINNYIN QYVANYLS S¥3ANLOVANNYIN %00} IvnsIA YIN SSINLOVLINODL JOLVLS 3137dNOD LT
MO3IHD
- A d »r 3004 901 QUYANYLS S, dFUNLOVANNYIN Q¥VANYLS SHIANLOVANNYN SNONNILNOD $8300¥d YIN NOILYdNay
N o] 1] a NIO W
e L S v € [4 3
- - 9
6
AON3OVY Q4023¥ 40 LYW SWAON @oueldedoy 1uawNv0q 29udI04Y 39942 40 wnjuenp #9943 yo adAL sse1n oSt 1 0 8 Juduodwod "oNIs
6 402 133IHS 11:NOILD3S ‘NALSAS ((AS1%) AT) IAOEY 2 MY 5§ SHOLOW "1O313 OV WL
*ON O LENG
Nod Loaroud $S34AAY # INYN ¥3I1ddNS /HIAAIE HIANLOVANNYI
020z70"21i31va AT L00-0666-d0-3d ON dD RELIENE) R

*ON"03dS

NV1d ALITVNO QHVANVYLS

v0c




8¢ty

VMSIVI
ATy : vLlnda
.k panoiddy TYMSIVE M Hsawy|  Aq pamainey V11Nad NFIAVSd *NIINVY Aa pemainay
‘A pamairey IHONYD TYNNY i ﬂ%.,&d K paqosyd|  YHYMHSNHM YINSH VHVMHSO | :Aq pasedald
less : VYW3IH
8leq
[ess aweN 9 UBIS aweN areq % ublis aweN ajeq » ubis
‘0N 203 ajeq g ubls ALVNO ONIMIANIONT
TVAQUdY 2 MIIAIH HIWOLSND HO4 H3IddNS A3aaig 13HE
Z-310N,
AODN3IOY H3ILINOMI3 A8 HSINIH ®
NOILO3dSNI A8 d3a193a IN3INI¥NSYIN SSANMOML
39 0L Nv1d ONIMdYS $M d » oL 133HSVLVQ 3IA0NddY 133HSVLva QINO¥ddY Fdnvs I1dnvs 3 VNSIA VI *3QvHs INIvd 0}
(@314103ds
Ls3aL 1) ss3N
€-31ON Y343 "A¥OLVHOEY 400¥d TNV 400¥d INVT4
LNIANISIANI NV WONH OL N d Pad oL 1-62009 031/ 8Lz Sl 1=6,009 03I/ 8viT Sl - 3dAlL NOISO1dX3 YIN NOISOT1dX3'6
14043y 133Hs v1va 133Hs V1vd sv13a
2-310N EA d ~ *OdSNILSAL 2 SL9ZI-Sl/Sze-sI 2G1L9Z 1-SIISZE-SI - %001 IVNSIA YIN A1v1d IWVYN '8
¥ILVIH I0VdS
1831 "HO3N 40 ¥l 'JONVISISIY
C-3L0Ng N d ~ OL|  1~1¥Vd FE009-0FNSLOZ1-SVSZESI|  I-LMVd YEDDS-OANGLOZL-SI/GZESI - %001 10313 YN 40 INFWIENSYAN L
als®
zoszh zoscl sl 1S3L°HO3N Q.1d 40 3ONVISIS3d
€-3ION, N d ~ OL|'Sl/1-L¥Yd $E009-03UGL9Z1-5SZe-Sl|  -Luvd pe00s-0aNSI9ZI-slisze-s - %00L 3°10313 VN 40 ININIUNSYIN "9
€-3LON ¥343H ‘A¥OLVYHOaY 3721 1s31 "HO3W NOILOFLO¥d
LNIANILIANI NV WO¥H DL N d Pad oL 133HSVYIVA A3N0d¥ddV S19Z1=SI/S-7€009 D31 - 3dAUL ®°10373 VI 40 33¥930°s
® 133HS 133Hs NOILYIN3IIHO ANV
18043y Yivamsa Y1va/oua IVNSIN G SNOISNINIa
M d » *OdSNYLSAL 3IN0HddY QINOYddY %004 %001 INIWIYNSVIN VIN TIVHIN0Y
18043y 13A37 3SION
Z-310N; A d » 1s31| 90Zi-8l ® ¥1~v€009 031/ SL0ZL SI|  §90ZL-SI'® ¥ 1-yE009 031/ SL0TL 'Sl - %001 153119313 YIN 2 NOLLYNEINE
1S31vI03ds
Lyd0d3d 133HsY1va 133HSYIVa ONIONTONI S1S3L
¢=310Ng N d »~ ls3aL Q3INOYddVISI9Z1-slisze-s] Q3INOYdVIGI9ZI-sI/STe-s] - %001 183110313 Vi INILNOY'T
sls3L
WI93ds
1y¥0d3d 133HsV1va 133HsVIva ONIANTONI
L=310N » M d »r ls3t Q3A0dddVISLoz-sIsze-s] Q3N0HddVISLozZ L-sl/sze-sl 371S/3dALL 3Z1IS/3dA1/ L 1831°103713 YIN S1S31 3dALTL Si1s3L o€
) n a NIO W
8 z S 4 € z L
- » 9
6
AoN3OY a¥023Y 40 LYWYO4 SINYON eduejdesoy juslinoo( eaualajey }99Up 4O WnjuEnp ¥o2y jo adA) sse| sopst o] [k dwog ‘oN IS
6 40 8 133HS I :NOILD3S ‘N3LSAS {(ng1¥) A7) INOAY 2 MY §S SHOLOW "19F13 OV (W3 LI,
“ON Od 1103rodd
$$3¥AAV 2 IWVYN d3NddNS /43aaig /438N LOVANNYIN
0202°70"21:31va PEAZY “L00-0-666-d0-3d FON 4D 1 ¥3WoLsSNd ablioal

:ON*03dS

NV1d ALITYNO QUVANY LS

S0¢




8¢ty

viinda

TYMSIYr

‘Aq panciddy TYMSIVE M o Teup|  Agpememmed]  v1LNA NIIAVY ‘it NIJIAVYd Aq pamainey
Aq pemainay os HONVYS TYNNX s %& Aapayooyd|  VHYMHSNHY YINTH s vvarsmiwan | K paredald
sjleq
[ees SWeN| o igg sweN sleq % uBIS aweN ajeq B ublig
‘ON 900 sleq g ubis ALIMVNO ONRIFANIONT
IVAQ¥dAY B MAIATH HIWOLSNO HO4 ANddNS i3adig JaHg
LN3INNd0oa :a
TYOLLIYO ¥O “HONIN 1IN “HOrYIN 'VIN
FLYI4dOHddY SY ‘NOILYDIAIHIA ‘A 'SSIANLIM ‘M ‘WHO4H3d d
"YINOLSND 0 "ADNIOY NOILOTJSNI ALYV QHIHL /13HE /431TddNS NIVIN 18 “¥3NddNS-ans /43-NLOVANNYIN /A3NddNS (N
‘NOILY.LNIWNNDOA YO NI ¥3INddns A8 3An1ONI ATIVILNISST 38 TTIVHS (M)MOIL. HLIM Q31H1LNIAN] 'say¥o03d.
S EGER]
*a3¥¥I43Y 38 TIVHS dO NI G3LYOIANI (013 931/3WSY /SI) SAUVANYLS THL TV 40 INSSI 40 ¥VIA /NOISIATY LSTLV1 0)
"SNOLLIANOD FLVYINITD TVOIdOYL NI 3LIS 1V I9VHOLS ¥od 319V.LINS 39 1TVHS ONPIOVYd 6
*@3IMOTI0L 39 OL ONIMOVA AHLYOMYIS HOH NOILLYIIHI03dS TYOINHOIL 13HE ‘901 L¥OdX3 ¥od 8
“INIFNIHINDIY ¥IWOLSND NO A3SvE d3dO13A3A 38 OL dO JI4I103dS L03rodd 2
"H3INOLSND /13HE OL NOILYIINdNI ANY LNOHLIM H3adld A LNO A3I4HVYD 38 TTVHS IDVLS LOVHLINOD LV HIWOLSNI A9 A3LNININOD dO NI SIONYHI ANY  ISYO NI 9
*M3INTY HO4 dNOYS ISYHOUNA T13HE OL LNIS 39 TIVHS AIHOLVYdSId 39 OL1 SWALI 40 SHAVEDO0LOHd ‘000N 3NSSI OL HOINd ANV ONOVd ¥3LdVY §
"a3¥IND3Y 41'1S3L LY3dIY WHO4¥Id OL LHOIY FHL STIAYISIY 13HE +
"S¥VIA S JO4 AIMVA SIINVS IHL
‘1Y TIVAY 3HY AHOLYHO8Y 1 LNIANIJIANI WO HOLOW 40 NOIS3A ANY 3ZIS ‘IdAL ¥V TINIS NO SLS3L 3STHL HO4 SIALYOIHILEID LS3L ISYO NI €
‘NOdN A3FUDV ATIVNLNW 39 1TVHS NY1d ONITdNYS THL
"SI 1dNYS WOANYY NO SLS3L ANILNOY SSIANLIM TTVHS HINOLSND/IHE "WIAIMOH "HOANIA IHL A9 INOQ 39 TIVHS SYOLOW %00+ NO SLSIL INILNOY 2
*a3al23a 39 TIVHS 13HE A9 ONISSANLIM ‘ATTYOLLIYO ANY 3ZIS IHL NOdN ONIaN3d3a b
+S310N
8-310N Y343 (#) ) %001 %001 avnsin YIN 2 MM_MZ—/__“_MMWW“&NM ONIXOVd o7
- M d » 1¥0d3¥ "0dSN| / GYVANYLS "1OVANNVIN ¥3d SV |(#) / A4VYANYLS "1OVANNVIN ¥3d SV
N 2 n a NIO W
8 L S 14 € 4 3
" - 9
6
AON3IDY ayoo23y 40 LYwdo4d SIWNON 3oueydasoy juawinaoQ aduaiaEy }29y2 j0 WMuend }oayg jo adA sse|) sons. 0 i (o3 2 ‘oNIS
6 40 6 L33HS I1:NOILO3S (INTLSAS ((As1¥) AT) ANOAY B MY S SHOLOW "LDF13 OV : W3 LI —
ON Od “103rodd $S3YAAV 2 ANVN ¥3NddNS /43adid A"ARRNLOVINNYIN
0202°70°21:31V0 VO-ATH L00-0-666-d0-3d “ON db 1 ¥AWOLSND L) g B

-ON"03dS

NV1d ALITYND QAVANYLS

90¢




8¢ty

LO¢

pJOoBY ¥o8yo
J0 wuoN | uswnooq ¥o8yJ 4o j0 uonesado

sylewsy fousBy | jeuwwoq | soueldsooy | sousisiey wnuend adA1 sse) | sonsusioeley) | 9 jusuodwo) "'ON IS
aleq ION'AY . 1leppig
aleq :'ON 4O : "ON 9bexyoeyd

Jsppid

[nJSs920Ng

JAuedwo)

JOd NV1d ALITYNOD dOVAOVd LOVHLINOD 40 JNVN 0 sweN

FNNVIO0Ud IONVINSSV ALITVND 40 LVINYHOS : IFFANXINNY

‘PIT 1Mo npeN [tue] 3TN MIN 00§XT




LER

IVAQYddV | A8 dIAOYddV A9 AIMIIATY asn RINLVNOIS
d

ASVHOIUNd JANddns-ans

¥od d3NddNS-NIVIN AFENLIVANNVIN

«N» ANTOD NI dIIHILNIAL TIIM H3SVYHOHNd ‘dHO

‘JLVIMHO¥ddY SV "NOILYOI4IE3A :A ANV SSANLIM :M INH044d3d d
HISVYHOUN T ‘AONIDV NOILOIJSNI AILYNINON/AAINAANS 0
HANddNS-ANS/HFINLOVANNYIN N o

B £} "NOILYININNDOA YO NI ¥317ddNS A9 @IANTONI ATIVILNISST
...... ATY ON '00d 39 TUM (M) JOLL. HLIM Q3I1LNIANI ‘SAY003d  « TANTDa1
1 0L «a '6 '8 "L "9 s b ) ¥4 L
1 _ 5 _ W a¥oo3y SWMON | LN3wnooad MO3HO 40 | MO3HD SNOILV¥3dO ON
SYUVINTY ADNIOV | 40 LvWyOd4 | IONVLAIOOV JONTYI4IY | WNLNVND | 40 3dAL | SSVID SOILSINILOVHVHO '® LNINOJINOD 1S
10 139Vd
:3lva !N3LSAS-ANS
TON "A3Y
"ON dD i ERT
1 ¥3ddNS-NIVIN
: "ON 1OVHLNOD oo01
39vMoVd NV1d ALITVNO SNIHNLOVANNVYIN J— S-HO4IN
1o3royd ANV JINVN SHIUNLOVINNYIN

NV1d ALIVNO SNIANLOVANNYIN [ TFFINXINNY

azh ‘PI1 19MO0d npeN Jtwe] )IN M 005XT

80¢



428365/2021(PS-PENF-W

SIFITLE:

TECHNICAL SPECIFICATION
FRP COOLING TOWER

STANDARD TECHNICAL SPECIFICATION

SPEC. NO.: PE-TS-440/441/483-165-N001

SECTION: 1l

SUB-SECTION: |IC

REV.NO. 0 DATE 27.07.2021

SHEET 1 OF 1

SUB-SECTION - 1IC

STANDARD TECHNICAL SPECIFICATION (C & 1)

(BLANK/NOT USED)
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428365/2021

PS-PEM-M3ETLE: SPEC. NO.: PE-TS-440/441/483-165-N001
e TECHNICAL SPECIFICATION SECTION: I
H”H FRP COOLING TOWER SUB-SECTION:
REV.NO. 0 DATE 27.07.2021
SHEET 1 OF 1
SECTION Il

DOCUMENTS TO BE SUBMITTED BY BIDDER

ALONG WITH TECHNICAL BID:

e COMPLIANCE CERTIFICATE (ENCLOSED IN SECTION IlI)

e SCHEDULE OF PERFORMANCE GUARANTEE (FORMAT ATTACHED IN
SECTION 1)

e SCHEDULE OF DEVIATION (FORMAT AS PROVIDED IN NIT)

e UNPRICE SCHEDULE INDICATING ‘QUOTED’ AGAINST LIST OF ITEMS
(FORMAT AS PROVIDED IN NIT)

e GA DRAWING FOR REFERENCE PURPOSE ONLY.

AFTER AWARD OF CONTRACT:

DATASHEET-B (FORMAT ATTACHED IN SECTION lII)

MOTOR DATASHEET-C (FORMAT ATTACHED IN SECTION llI)
ELCTRICAL LOAD DATA (FORMAT ATTACHED IN SECTION llI)
CABLE SCHEDULE (FORMAT ATTACHED IN SECTION lIlI)
OTHER DRAWINGS/DOCUMENTS AS PER SPECIFICATION / NIT.
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428365/2021/PS-PENFWSE

TECHNICAL SPECIFICATION FOR
FRP COOLING TOWER

SPEC. NO.:
PE-TS-440/441/483-165-N001

3x660 MW NTPC NORTH KARANPURA STPP-FGD [ SECTION: lI

4x270 MW TSGENCO BHADRADRI TPP- FGD

2x500 MW NTPL TUTICORIN -TPP- FGD REV.NO. 0 DATE 27.07.2021

SHEET 1 OF 1

COMPLIANCE CERTIFICATE

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate
and furnish same with the offer.

a) The scope of supply, technical details, construction features, design parameters etc. shall
be as per technical specification & there are no exclusions with regard to same.

b) There are no other deviations w.r.t. specification other than those furnished in the
‘Schedule of Deviations’. Any other deviation, stated or implied, taken elsewhere in the
offer stands withdrawn unless specifically brought out in the ‘Schedule of Deviations’.

c) Bidder shall submit QP in the event of order based on the guidelines given in the
specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval &
customer hold points for inspection/ testing shall be marked in the QP at the contract
stage. Inspection/ testing shall be witnessed as per same apart from review of various test
certificates/ Inspection records etc.

d) All drawings etc. submitted along with the offer shall be considered for reference only,
same shall be subject to BHEL/ CUSTOMER approval in the event of order.

e) The offered materials shall be either equivalent or superior to those specified in the
specification.

For components where materials are not specified, same shall be suitable for intended
duty, all materials shall be subject to approval in the event of order.

f) The erection & commissioning spares shall be supplied on ‘As Required Basis’ & prices for
same included in the base price itself. Prices for special tools & tackles, if any, shall also
be included in the base price.

g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.

h) The Performance guarantees shall stand valid till at least eighteen (18) months after full
load commissioning of CT or as per commercial terms and conditions, whichever is later.

i) The hydrostatic testing of piping shall be carried out as specified i.e. at 1.5 times the
design pressure.

i) All CT models offered have been supplied by bidder in the past and are meeting the
experience qualifying criteria of BHEL/CONSULTANT/CUSTOMER (viz. offered model is
successfully operating in two separate stations for at least one year or as specified in
Technical PQR). Any deviation to this criteria shall be suitably highlighted in deviation
schedule.

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME DESIGNATION

SIGNATURE DATE COMPANY SEAL
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428365/2021[PS-PEM-

(Wra o

SPEC. NO.: PE-TS-440/441/483-165-N001

TECHNICAL SPECIFICATION

SECTION: 1l

FRP COOLING TOWER

REV.NO. 0 DATE 27.07.2021

SCHEDULE OF PERFORMANCE GUARANTEE

3x660 MW NTPC NORTH KARANPURA STPP-
FGD SYSTEM PKG.

SHEET 1 OF 1

11

1.2

Guaranteed Auxiliary Power consumption at
inlet to motor terminals of Fan at design
capacity & design condition

Per Fan Motor :

Total for each Cooling tower, for all working
cells per tower :

Guaranteed Cold water temperature at each
Cooling tower Outlet at Design capacity &
Parameters with the working cells

ACW Pumping Head (MWC) at design
capacity (viz. Static lift from top of basin curb
wall up to Centre of Hot water Inlet Pipe
Nozzle/Flange of Cooling tower (including all
loses).

KW :

KW :

Deg. C:

MWC :

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME

DESIGNATION SIGNATURE

DATE COMPANY SEAL
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428365/2021/PS-PEM- E:

(Wra o

SPEC. NO.: PE-TS-440/441/483-165-N001

TECHNICAL SPECIFICATION

SECTION: 1l

FRP COOLING TOWER

REV.NO. 0 DATE 27.07.2021

SCHEDULE OF PERFORMANCE GUARANTEE

4x270 MW TSGENCO BHADRADRI TPP-
FGD SYSTEM PKG.

SHEET 1 OF 1

11

1.2

1.3

Guaranteed Auxiliary Power consumption at
inlet to motor terminals of Fan at design
capacity & design condition

Per Fan Motor :

Total for each Cooling tower, for all working
cells per tower :

Total for 4 numbers Cooling tower for project :

Guaranteed Cold water temperature at each
Cooling tower Outlet at Design capacity &
Parameters with the working cells

ACW Pumping Head (MWC) at design
capacity (viz. Static lift from top of basin curb
wall up to Centre of Hot water Inlet Pipe
Nozzle/Flange of Cooling tower (including all
loses)

KW :

KW :

KW :

Deg. C:

MWC :

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME

DESIGNATION SIGNATURE

DATE COMPANY SEAL
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428365/2021[PS-PEM-

(Wra o

SPEC. NO.: PE-TS-440/441/483-165-N001

TECHNICAL SPECIFICATION

SECTION: 1l

FRP COOLING TOWER

REV.NO. 0 DATE 27.07.2021

SCHEDULE OF PERFORMANCE GUARANTEE

2x500 MW NTPL TUTICORIN —TPP-
FGD SYSTEM PKG.

SHEET 1 OF 1

11

1.2

Guaranteed Auxiliary Power consumption at
inlet to motor terminals of Fan at design
capacity & design condition

Per Fan Motor :

Total for each Cooling tower, for all working
cells per tower :

Guaranteed Cold water temperature at each
Cooling tower Outlet at Design capacity &
Parameters with the working cells

ACW Pumping Head (MWC) at design
capacity (viz. Static lift from top of basin curb
wall up to Centre of Hot water Inlet Pipe
Nozzle/Flange of Cooling tower (including all
loses).

KW :

KW :

Deg. C:

MWC :

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME

DESIGNATION SIGNATURE

DATE COMPANY SEAL
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428365/

021/PS-PEM-MSE
PROJECT:- Spec. No.: PE-TS-440/441/483-165-N001
MECHANICAL INDUCED DRAUGHT Section 11l
FRP COOLING TOWER Rev. 00 Date :
Title- DATA SHEET ‘B’ Sheet 1 of 5
S.NO ITEM UNIT PARTICULARS
1.0 GENERAL INFORMATION
11 Tower manufacturer
1.2 Tower model
1.3 Tower type
1.4 Quantity
15 No. of cells (if applicable)
1.6 Rated circulating water flow Mz/hr
1.7 Design wet bulb temperature (ambient) °C
1.8 Design inlet air W.B. temp. (considering
recirculation)
1.9 Design dry bulb temp. °C
1.10 Design cooling range °C
1.11 Design approach to ambient W.B. temperature °C
2.0 PERFORMANCNE DATA
2.1 Evaporation loss (at design) M3/hr
2.2 Maximum drift loss M3/hr
2.3 Required pumping head including all losses
measured at normal water level in the basin
2.4 Cooling water flow (L) (kg/hr M2 of fill area) Kg/hr/M?
2.5 Ratio of water to air weights (L/G) --
2.6 Temperature of leaving air
i. Dry bulb °C
. Wet bulb °C
2.7 Dry air flow (G) kg/hr M? of fill area kg/hr M?
2.8 Dry air density kg/hr/M3
2.9 Wet air density kg/hr/m?
2.10 Dry air per fan kg/hr
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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428365/

021/PS-PEM-MSE
PROJECT:- Spec. No.: PE-TS-440/441/483-165-N001
MECHANICAL INDUCED DRAUGHT Section 11l
FRP COOLING TOWER Rev. 00 Date :
Title- DATA SHEET ‘B’ Sheet 2 of 5
2.11 Total wet air per fan kg/hr
2.12 Heat transfer co-efficient --
2.13 Total fill volume M3
2.14 Total vertical water fall height M
2.15 Gross louvered area M2
3.0 MATERIALS OF CONSTRUCTION
3.1 Casing
3.2 Louvers
3.3 Cell partition walls (if applicable)
3.4 Basin partition walls
3.5 Fan stack
3.6 Top deck
3.7 Ladder
3.8 Hot water piping
3.9 Hot water distribution basin
3.10 Hand rail
3.11 Supporting structure
3.12 Structural connectors
3.13 Bolts, nuts, washers and other hardware
3.14 Nails, anchor bolts
3.15 Hot water distribution nozzles and splash plates
or rotary sprinkler as applicable.
3.16 Mechanical equipment support.
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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428365/

021/PS-PEM-MSE
PROJECT:- Spec. No.: PE-TS-440/441/483-165-N001
MECHANICAL INDUCED DRAUGHT Section 11l
FRP COOLING TOWER Rev. 00 Date :
Title- DATA SHEET ‘B’ Sheet 3 of 5
4.0 DIMENSIONS
4.1 Tower dimension length x width M
4.2 Tower height from basin curb to fan deck M
4.3 Overall height including basin M
4.4 Louver height and angle with horizontal M
degree
4.5 Louver support distance M
4.6 Longitudinal partition provided? Yes/No
5.0 HOT WATER SUPPLY
5.1 Nominal dia M
5.2 Center line height above basin curb M
5.3 Type of connection --
6.0 TOWER BASIN
6.1 Height of basin curb from floor level M
6.2 Basin dimension
i. Inside LXW M
. Outside LXW M
6.3 Maximum and minimum and normal water level M
with
7.0 FAN STACK
7.1 Height M
7.2 Elevation of top of fan stack from basin curb M
7.3 Diameter M
7.4 Exit air velocity at top of stack M/sec
7.5 Spacing of supports Mm
7.6 Fasteners — Material
7.7 Type
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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428365/

021/PS-PEM-MSE
PROJECT:- Spec. No.: PE-TS-440/441/483-165-N001
MECHANICAL INDUCED DRAUGHT Section 11l
FRP COOLING TOWER Rev. 00 Date :
Title- DATA SHEET ‘B’ Sheet 4 of 5
8.0 DRIFT ELIMINATORS
8.1 No.of passes
8.2 Cross face area per pass
8.3 Type
8.4 Material
8.5 Type of treatment (if applicable)
8.6 Fasteners — material
8.7 Type
9.0 FAN
9.1 Manufacturer
9.2 Type
9.3 Model No.
9.4 Diameter M
9.5 No. of blades -
9.6 Blade tip clearance --
9.7 Fan speed RPM
9.8 Tip speed M/sec
9.9 Power consumption per fan BHP
9.10 Total static pressure MMWG
10.0 FLOW CONTROL VALVE
10.1 Make
10.2 Type and conformance to code in respect of
design/testing
10.3 Size
104 Number offered
11.0 VALVES
111 Numbers offered
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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428365/

021/PS-PEM-MSE
PROJECT:- Spec. No.: PE-TS-440/441/483-165-N001
MECHANICAL INDUCED DRAUGHT Section Il
FRP COOLING TOWER Rev. 00 Date :
Title- DATA SHEET ‘B’ Sheet 5 of 5
11.2 Nominal size
11.3 Type (rising/non rising spindle)
11.4 Name of manufacturer
115 Conforms to |.S
11.6 Material of construction
i. Body
ii. Stem
iii. Trim
11.7 Type of connection (whether screwed/flanged
etc)
11.8 Test pressure Kg/cm?g
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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428365/2021

[PS-PEM-MSE] mrie
ll//ll DATA SHEET -C

MOTORS

2x500 MW NLC Tamil Nadu Power Ltd.

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO.00 DATE 12.07.2021

SHEET 1 OF 2

Description

Data to be filled by successful
bidder

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

wl <9 o] »| & | ©

Design and Performance Data

J—

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

O | | ] w»n] ] W]

Synchronous speed & Rated slip

—
[}

Minimum permissible starting voltage

—_
—_

Starting time in sec with mechanism coupled

[\

a) At rated voltage

—_
W

b) At min starting voltage

—_
~

Locked rotor current as percentage of FLC (including IS tolerance)

—_
(9]

Torque

a) 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

NAME OF VENDOR

NAME SIGNATURE DATE

REV.

SEAL
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428365/2021

[PS-PEM-MSE] mrie
ll//ll DATA SHEET -C

2x500 MW NLC Tamil Nadu Power Ltd.

MOTORS

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO.00 DATE 12.07.2021

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting
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/1/1
ii | Group A /TIB/TIC
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 curves/ drawings
(To be enclosed for motors of rating > S5SKW)
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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428365/2021/PS-PEM-MSE

Explanatory notes for filling up cable list for routing through WinPath, the cable routing program
(developed by Corporate R&D) being used in PEM.

1.

For the purpose of clarity, it may please be noted that the information given in regard o the cables to
be routed through WinPath as per the system elaborated below is called "Cable List”, while the term
"Cable Schedule” applies to the cable list with routing information added after routing has been
carried out.

. The cable list shall be entered as an MS Excel file in the format as per enclosed template

EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be
introduced in the file. No changes shall be made in the title line (first line) of the template.

3. The field properties shall be as under:

(A)

(B)

Rev O

a. UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its own unique,
unduplicated cable number. In case this rule is violated, the cable cannot be taken up for
routing.

b. FROM: A/N, up to sixty (60) characters; the "From" end equipment/ device description and
location to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

c. TO: A/N, up to sixty (60) characters; the "To" end equipment/ device description and location
to be specified here. Information in excess of 60 characters will be truncated after 60
characters.

d. PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ indication/
measurement, etc.) to be specified here. Information in excess of 60 characters will be
truncated after 60 characters.

e. REMARKS: A/N, up to forty (40) characters; Any information pertinent fo routing to be
specified here (e.g., cable number of the cable redundant to the cable number being entered).
Information in excess of 40 characters will be truncated after 40 characters.

f. CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall be specified
here. The program cannot route cables described in any other way/ format.

g. PATHCABLENO: Field reserved for utilization by the program. User shall not enter any
information here.

One list shall be prepared for each system/ equipment (i.e., separate and unique cable lists shall be
prepared for each system).
The cables shall be described as per the scheme listed below:

A NN A NNN
| | | |
Cable No. of cores Cable code Cable size
Voltage (e.g. 01,03,3H, 07) (See C below) (e.g. 035,185,2.5, 0.5)
Code (see B
below)

SYSTEM VOLTAGE CODES:
(ac) A=11KV,B = 6.6KV, C=3.3KV, D = 415V, E = 240V, F = 110V
(dc) 6=220V, H=110V,J = 48V,K=+24V,L = -24V

CABLE VOLTAGE CODES:
A = 11KV (Power cables)

13 August 2018 Page 1 of 2



428365/2021/PS-PEM-MSE

Explanatory notes for filling up cable list for routing through WinPath, the cable routing program

(developed by Corporate R&D) being used in PEM.

©

Rev O

B = 6.6KV (Power cables)
C = 3.3KV (Power cables)

D = 1.IKV (LV & DC system power & control cables)
E = 0.6KV (0.5 sq. mm. Control cables)

CABLE CODES

PVC Copper
A = Armoured FRLS

C = unarmoured FRLS

PVC Aluminium
E = Armoured FRLS
G = unarmoured FRLS

XLPE Copper
J = Armoured FRLS

L = unarmoured FRLS

XLPE Aluminium
N = Armoured FRLS
Q = unarmoured FRLS

S = FIRE SURVIVAL CABLES

T = TOUGH RUBBER SHEATH

U = OVERALL SCREENED

V = PAIRED OVERALL SCREENED

B = Armoured Non-FRLS
D = Unarmoured Non-FRLS

F = Armoured Non-FRLS
H = Unarmoured Non-FRLS

K = Armoured Non-FRLS
M = Unarmoured Non-FRLS

P = Armoured Non-FRLS
R = Unarmoured Non-FRLS

W = PAIRED INDIVIDUAL SCREENED

Y = COMPENSATING CABLES
I = PRE-FABRICATED CABLES
Z = JELLY FILLED CABLES

225

Once a cable list has been given to PEM for routing, any subsequent changes required in the cable list
(which may be in the form of addition of cables, deletion of cables, change of type or size of cable,
etc.) must be informed as specific changes (as a separate file MS Excel of the same format as the
original file) to the cable list given earlier if the cable list has been routed and cable schedule
generated. The routing status of the cable list shall be got confirmed from PEM by the agency that
has prepared the cable list before the changes are intimated. In case PEM confirms that the cable list
in question has not been taken up for routing, and the revised cable list is acceptable, the same may be
sent. Since cable routing through the program involves adding each cable list to the project cable
schedule database, the original cable schedule shall not be furnished to PEM with revisions

incorporated within.

13 August 2018



