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14.01.00

14.02.00

14.03.00

14.04.00

14.05.00

14.06.00

14.07.00

14.08.00

14.09.00

14.10.00

Proper approach shall be provided for access to all equipments during normal
operation and maintenance. Unless otherwise specified, platforms, staircase and
ladders shall follow the stipulations specified elsewhere in this specification.

Equipments requiring monitoring during regular operation shall be approachable
from the ground floor through staircase. Staircase with minimum width of 1200 mm
shall be provided for approach to elevated structures at 5m height from the nearest
platform. Below this height a vertical ladder with minimum clear width of 600 mm
may also be acceptable.

Platform with a minimum clear width of 1000 mm shall be provided all around the
lowest absorber spray levels and mist eleminators. Similar platforms shall be
provided at subsequent elevations if they are more than 3000 mm apart from each
other. An adequately sized manhole with platform (min. 2 sq. m) shall be provided
above each spray level. Ladders/staircase shall be provided for the access to the
platform.

The absorber slurry recirculation pumps, gypsum bleed pumps and limestone feed
pumps shall be mounted on the ground level. Suitable approach and platforms shall
be provided for all the valves required during regular operation.

A 1500 mm space shall be provided around all pumps, except absorber recirculation
pumps, where a 2000 mm space shall be provided.

Platform with a minimum width of 1500 mm shall be provided all around the
pulverizers and feeders. Approach along with suitable platforms shall be provided for
ball loading hoppers.

A 1000 mm wide platform with suitable approach shall be provided around each
hydro-cyclone.

A 2000 mm wide floor/platform shall be provided all around each belt filter.

Contractor shall provide motorized hoists and trolleys for all items requiring
maintenance and weighing 500 kg or more. All auxiliary structures, monorails,
runway beams for all lifting tackles, hoists etc., are included in Contractor's scope of
supply. Access ladders with suitable platform shall also be provided for approach to
all motorized hoists/trolleys mounted on their runway beams for the maintenance of
hoists/trolleys. ltems weighing more than 50 kg and required to be replaced for
maintenance shall be provided with manual hoists/trolleys with runway
beams/supporting structure etc.

The regular basement floor is not acceptable in FGD area. Further local
Pits/trenches shall be avoided as far as possible. lp/ -\\
s [ & | e
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14.11.00

14.12.00

14.13.00

14.14.00

14.15.00

14.16.00

14.17.00

15.00.00

15.01.00

Handling arrangement of milling system, Booster fans, Slurry recirculation pumps,
oxidation blower, belt feeder system etc. complete with crane/monorail along with
removal space for maintenance shall be provided by the Contractor.

Approach for removal of equipment for maintenance shall be provided,

All other safety requirements as per the Factories Act, National Eleclricity code shall
be complied with while developing Layout.

Cable trenches/slits, if unavoidable, shall be provided with adequate cushioning of
sand and the same shall be covered with PCC.

Each Equipment room shall be provided with alternate exits in case of fire/accidents
as per requirements of Factories Act and Statutory bodies/insurance companies.

Minimum Headroom (free height) under all floors, ducts, walkways and stairs shall
be 2.50 M.

Inter-connecting pipes/cables between various facilities of FGD plant shall be routed
on the steel trestles to be provided by the Contractor. The clear head room for the
same shall be minimum 8 M.

ELEVATORS

Elevators shall be designed based on following criteria :

(i) Type of service One (1) no. Passenger cum goods
elevator per Absorber & for Mill Building

(ii) Design/construction/installation (a) Latest edition of 1S:14665 (All parts)
codes AND also meeting any additional
requirements of 1S:4666, 1S:1860

and 1S:3534.

(b) Any other equivalent code, subject
to Employer's approval.Load
carrying capacity

(iii) 1000 kg (minimum).
(iv) Rated speed 1.0 m/s.
(v)  Total Travel As per FGD -«m plier's

recommendations subjegt oy YRI'S
approyal © o s
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(vi)  Number of floors to be served As per requirement and subject to
Employer's approval

(vii)  Entrance As per requirement and subject to
Employer's approval

(viii) Entrance and platform size As per design/installation codes at (i)
above

(ix)  Drive/motor As per Electrical Specifications.

(x)  Method of control As per Electrical Specifications.

(xi)  Machine room and lift Shaft Pressurized dust proof or

Airconditioned machine room as per the
requirement of lift manufacturers.

(xii) Position of machine room Directly above the lift shaft,
(xiii) Power Supply As detailed in Electrical Specification
15.02.00 Landing doors of the elevators shall have fire resistance of at least one hour. These

doors shall also be smoke tight as far as possible.

15.03.00 Construction of the elevators shall specifically meet all requirements of the codes
indicated at Cl. 15.01.00 (i) and shall have following additional features:

(i) Flooring of Cabin ;6 mm thick Checkered Plate flooring.

(i) Design, Construction : Carinside enclosure including inner side of door

and finish of car & shall be of stainless steel plate of grade 55:304
car door of bright finish.
(iii) Car entrance and ©  As per BS:476 (Part 20 & 22)

landing doors

(iv) Door construction : Hollow metal construction from 16 guage thick
steel sheet spray painted.

(v) Signals . Car position informer in car both visual and audio,
hall position indicator at all floors, telltale lights at
all floors, battery operated alarm ‘bell and
emergency light with suitable (pattéry, charger &

- | w | 21l

contrals. 3\ -
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15.04.00

15.05.00

15.06.00

15.07.00

15.08.00
16.00.00
16.01.00

16.01.01

16.01.02

(vi)  Typeof Indicators : Soft touch keys and digital luminous display in car
operating panel and on all floors landings.
(All fixtures in stainless steel face plates).

Technical requirements of Electrical items shall be as per details given in Electrical
Sub-Section, Part-B.

Provide sound reducing material below machines in machine room.

Provide special corrosion resistant treatment on all elevator components. The
protective treatment shall be subject to Employer's approval.

Elevators shall have provisions to meet following operational requirements:

(i) Selective collective, automatic operation with or without operator through
illuminated push button station located inside the lift car.

(ii) Power operated with automatic opening/closing car and landing doors.

(iii) Two push buttons, one for upward movement and the other for downward
movement at each intermediate landing, and one push button at each
terminal landing shall be provided in order to call the car.

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

Fireman's switch shall be provided for each elevator.
DUCT WORK AND DAMPERS :
Duct Work
Sizing Criteria :
1. Allowable velocities in the duct work.
Maximum gas velocity shall be 15 m/sec at Design point condition.
Loads for Duct and Structure Design
The duct design shall take into account following loads all occurring together:

1.  Wind loads as specified.

2. Dead weight including weight of insulation, lining, wash water an_‘

live load. e Sy S

&l -
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3. Ashload :
All ducts to be designed for one tenth of duct full of ash. The ash density for
the purpose of loading shall be at least 1300 kg/n.
4,  Expansion joint reaction.
5. Seismic Load
6.  The following minimum load factors shall be applied to the design loads:
Temperature (Deg.C) : 27 38 93 149 205 260 316 321
Load Factor pODr .02 12 10 1.25 1289 184 14
2
16.01.03 Duct Design Pressure
All flue gas ducts shall also be designed for £ 660 mm w.g., or maximum
conceivable pressure of the relevant fans, whichever is higher at 67% of yield
strength of material
16.01.04 Duct Slope
All ducts shall have a sufficient slope with respect to horizontal so that any chance of
accumulation of ash particles or water in the duct can be avoided under all
normal/abnormal operating conditions. The inlet duct shall be sloped towards the
absorber.
16.01.05 Type of duct construction:

The duct shall be of rectangular cross-section and shall be of all welded
construction. For rectangular ducts following requirements shall be complied with:

a) Minimum 7 mm thick steel plates for gas ducts & Duct stiffening shall be by
means of rolled sections of duct material.

b) A corrosion allowance of 1.5 mm shall be considered for stress calculation
for the flue gas ducting.

c) Duct stiffening shall be by means of rolled sections. No internal stiffeners
shall be used for ducts from Absorber outlet to chimney jplet.

'y T
A
N2
YA
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16.01.06 Insulation & Lagging
a) Thermal insulation shall be applied to all air/gas ducts to comply with the
requirements of as specified at clause no 18.00.00 of this chapter.
b) Acoustic insulation shall be used, if required, in gas ducts to restrict the noise

16.01.07 Specific Requirements

a)

b)

c)

d)

e)

f)

k)

16.01.08 Duct Work Structure

level to specified values.

The stiffeners provided on the ducts walls shall be of such a design and
layout that no rainwater can accumulate on the duct surfaces.

The flanges at the bolted joints shall have adequate stiffeners to avoid
damages to the flanges.

All necessary wall boxes and floor collars shall be provided where the
ductwork pass through walls, floor and roof.

The floor collars shall be fitted with a high combing to prevent water and dust
falling through the hole.

The ductwork shall be fitted with a steel hood to cover the opening.
Weatherproof flashing shall also be provided wherever necessary.

The configuration and design of ducts shall be coordinated with the
pulveriser parts removal requirement.

Air and gas ducts shall not counter intermal bracings, which cause excessive
pressure drop.

Duct plates shall be designed for one-way beam action over stiffeners and
considered fully continuous over all supporis.

Bidder to ensure proper draining facilities for the complete system including
proper drainage of acidic fluids from the ducts so as to avoid any
accumulation of acidic fluids.

The deflection of the plate, assumed continuous, shall be less than one-half
the plate thickness.

a) Ductwork sections between expansion joints shall be investigated wi
to their ability to transmit loads to supports. Carg shall-be
identify uplift condition. g/ NS
- AT “e}?‘ )
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b)

9)
h)

Internal stiffeners:

(1) Duct shape shall be maintained by providing internal stiffening
elements at or near supports. However, these internal stiffeners shall
be used, if and only if, it is not possible to provide external stiffeners.

(i) Internal stiffening elements shall consist of trusses, preferably
comprised of extra-strong steel pipes (min. dia. 76.2 mm) acting in
conjunction with external stiffeners. Such internal stiffeners for the
flue gas duty between boiler and ESP shall be provided with erosion
protection shields.

(iii) The number of internal trusses shall be limited to the minimum
required for structural integrity and shaped so as to offer least
resistance to gas flow and to minimize the accumulation of fly ash in
the bottom of duct.

(Iv) Conceptual data of internal stiffeners of the ducting shall be furnished
along with the offer.

(v) All the detailed design data shall be furnished to the Employer before
the duct support column foundation data submission.

Corner angles shall be used on all inside corners of all ducts to provide
adequate continuity.

Inside welds of cormer angles to duct plate shall be continuous and seal
welded. Where inside surface of ducts will be coated, welds shall be full
throat.

Field welding and all connections of bracing (stiffening elements) to stiffeners
shall be well designed in order to develop full strength of the members. The
gusset plates shall be of 10 mm minimum thickness.

The duct, plates, trusses, stiffeners, bracings and ductwork shall be designed
as structures in accordance with relevant Indian Standards.

All openings in ducts shall be reinforced for all design loads.

Ductwork supports may be hangers or sliding bearing, guides and
anchorages. A coefficient of sliding friction of 10% can be used with self-
lubricated plates such as "LUBRITE" or "MECHANITE", a coefficient of
sliding friction of not less than 35% shall be used for steel-on-steel contact.
The allowable bearing stress for self-lubricated plates shall be 70 Kg/sq.cm.
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16.01.09 Fabrication Requirements
a) Fabrication shall be as per IS specification for Design, fabrication and
erection of 'Structural Steel for Building.
b) Welding shall be in accordance with Section IX of ASME code.
c) Ducts shall be strength welded and seal welded to produce a gas tight duct.
Alignment holes shall be provided in mating flange sections.
d) Ducting shall be detailed and fabricated in a few pieces as practical, taking
into account, shipping and erection considerations.
e) Materials improperly detailed or fabricated necessitating extra work during
erection on field, shall be the responsibility of the Contractor.
17.00.00 THERMAL INSULATION AND CLADDING
17.01.00 Thermal Insulation along with aluminum cladding shall be provided for all the
equipments/surfaces having skin temperature more than 60degree Celsius. The
specification of the insulation including type, density, thickness, heat conductivity
and finish shall be designed based on criteria specified below. The insulation
thickness shall be designed based on following criteria.
Criteria Design Conditions
(i) Ambient Temperature 45°C
(ii) Surface wind velocity 0.25 m/sec.
(iii) Emissivity of Aluminium 0.2
(iv) Cladding surface temperature 60°C (max.)
(v) Thermal conductivity of insulation Not less than the Maximum
material values as per 1S:8183
(vi) Pipe/Equipment wall temperature Maximum fluid
design temperature
(vii)  Overall heat transfer coefficient To be calculated as per ASTM
and insulation thickness C 680-89
However, the minimum insulation thickness, howeveg;-'ghﬁl Lhot be less,
\-__. rn' 1——"|"""' y
ﬁ l_( :{;t.l I- I.| J : !
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17.02.00 Material and application of insulation material, protective cladding, wire mesh etc.
shall be conforming to latest edition of following codes:
(a) 1S:8183
(b) 1S:3677
(c) 1S:3144
(d) 1S: 14164
(e) 1S:280
(f) ASTM-B 209
17.03.00 Insulation material for all equipments, ducting, etc. shall conform to following
requirements:
Parameters Requirement
(i) Material (a) Lightly resin bonded mineral wool of

(i

(iii)

Bulk density of lightly resin bonded
mineral rock wool mattresses

(a) For use upto400°C -
(b) For use above 400°C -
Physical requirements -

Following shall be met by testing
as per relevant clauses of 1S:3144.

(a) Shot content

best grade conforming to 1S:8183.
(Hand made matiresses is not
acceptable). Material shall be rock
wool only. Slag wool or slag wool
inclusion shall not be accepted.

Lightly resin bonded glass wool
mattress, having density 64 Kg/m?
(min.), self stitched in shop can also
be accepted for temperature less
than 400°C.

100 Kg/m?

150 Kg/m?*

5% by weight (maxm.), size of any
shot not to exceed 5 mm in diameter
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(b) Bulk density To comply with 16.03.00(i)) & (ii)
above.

(c) Weight gain by moisture 2% (maxm.)

absorption

(d) Sulphur Content Not exceeding 0.6%

(e) Alkalinity as Not exceeding 0.6%

percentage of NazO

(f)  Maximum oil content Not exceeding 0.3% by weight

(g) Total carbon content Not exceeding 0.3% by weight

(h) Settlement Nil (When tested as per Cl. 21.1 &
21.2 of 1S:3144)

() Handability Fully handable, without any Iump
formation and disintegration of
material

(k) Loss of weight after Not exceeding 5% by weight

combustibility test
17.04.00 The Insulation mattress shall be rated incombustible when tested by the method
prescribed in clause 15 of 1S:3144 and shall meet the requirement of the Mercantile
Marine department, Lloyd's Register of shipping, underwriter, fire hazards codes and
other International standards.
17.05.00 In addition to requirements as mentioned above, insulation material (and protective
covering) shall:
(a) Be fresh, incombustible, rust proof, non hygroscopic,
(b) Be capable of withstanding continuously and without deterioration the
maximum temperature to which they will be subjected.
(c) Not react chemically, either to itself or with other components.
(d) Not sustain any fungi, or vermin and must not pose heaith hazard?, @N\
7 o N "if?
18.06.00 The Mineral wool shall: .: S GC
%ﬁ‘h{ ir
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17.07.00

17.08.00

17.09.00

17.10.00

17.11.00

17.11.01

17.12.00

17.12.01

17.13.00

(a) Pass standard combustibility test both immediately after application and after
subjected to maximum operating temperature for not less than 100 hrs.

(b) Not suffer permanent deterioration as a result of contact with moisture due to
condensation and shall be free from objectionable odor.

(c) Not cause corrosion of the surface being insulated or of cladding on it under
normal site conditions.

(d) Not suffer any quality deterioration under specified service conditions (both
cold/hot face temp.) of use.

The use of insulation of finishing materials containing asbestos in any form is not
permitted.

Insulation mattress/section shall be supplied in thickness of 25,40,50 and 75 mm.
Insulation of higher thickness shall be made up in multiple layers using
mattress/slabs of thickness specified above. However, if the required thickness is
such that by using above mattress/slabs the calculated thickness is not achieved,
the mattress/slabs in increment of 5 mm shall be acceptable for outer layers. The
min. thickness however, shall not be less than 25 mm and number of layers shall be
minimum and innermost layer shall be thickest.

Sheathing Material

Sheathing material for all insulated surfaces, equipments, piping etc. confirming to
ASTM B-209-1060 temper H-14 or 1S:737 Gr 19000/H2, shall be provided. The
thickness of aluminium sheathing to be used shall be 22 SWG (0.7 1mm).

Binding and lacing wires shall be 20 SWG Galvanised Steel wire

All Straps and bands shall be Galvanized Steel. Bands shall be 20 mm wide and 0.6
mm thick. For securing Aluminum sheathing material, stainless steel or anodized
aluminum bends shall be used.

Screws shall be of galvanized steel, check headed, self tapping type. Above 400
degree Celsius temperature, screws shall be stainless steel.

Hexagonal wire mesh netting shall be 10-13 mm aperiure and atleast 0.56mm
diameter conforming to following Galvanized Steel wire.

Non metallic components like 3 mm thick mill board, aluminum pigment sealant,
white glass cloth, insulating cement, neoprene washer shall be provided.

Application of Insulation
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17.13.01 General

(a) All surfaces to be insulated shall be cleaned of all foreign materials such as
dirt, grease, rust etc. and shall be dry before the application of insulation.

(b) Before applying the insulation the contractor shall check that all instrument
tapping, clamps, lugs and other connections on the surface to be insulated
have been properly installed as per the relevant erection drawing.

(c) All flanged joints shall be insulated only after the final tightening and testing.

(d) The insulation shall be applied to all surfaces when they are at ambient temp.
Ample provision shall be made for the maximum possible thermal movement
and the insulation shall be applied so as to avoid breaking/telescoping due to
alternate periods of expansion and contraction.

(e) All cracks voids and depressions shall be filled with finishing cement, suitable
for the equipment operating temp. so as to form a smooth base for the
application of cladding.

17.13.02 All the refractory and insulation materials required for complete field application of
insulation, cladding etc. covered under these documents and specifications shall be
furnished with the equipment. They shall conform to the requirements of the various
relevant IS| standards or other approved equivalents. All items such as insulating
cement, sealing material, insulation material, screws, washers, etc., needed to
complete the work in the course of the application of insulation and refractory shall
be fumished. All insulating materials shall be chemically inert in both the dry and wet
state and shall withstand the full working temperature conditions to which they are
exposed without any deterioration. The gas ducts shall be insulated with mineral
wool block or mineral wool blanket and all other equipment operating at elevated
temp. not enclosed in the boiler casing shall be insulated with calcium silicate
blocks, mineral wool blocks or mineral wool blanket insulation.

17.13.03 Application on Piping

(a) All vertical pipes shall be provided with the suitable insulation supports to
prevent collapsing/crushing of insulation due to its self weight. Support rings
shall be provided on all vertical piping with a difference in elevation of 4
meter or above, and there shall not be more than 3 m straight length
between support rings.

(b) Longitudinal joints of insulation mattress sections of horizontal piping shall be
on the bottom or at the sides of the pipe. . - :/g.N%

LOT-IA PROJECTS TECHNICAL SPECIFICATION PART-B

FLUE GAS DESULFHURISATION (FGD) SECTION-VI SUB-SECTION-I-M1 PAGE 46 OF 51
== SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109[1A}-2 _{FGD]

2184

Page 112 of 500



CLAUSE NO.

TECHNICAL REQUIREMENTS Ll
NTRPC

(e)

()

When more than one layer of insulation mattress/section is required on
piping the circumferential joints on adjacent layers shall be staggered by at
least 150 mm and longitudinal joints shall be staggered by at least 50 mm.

The mattress type insulation shall be formed to fit the pipe and applied with
the mattress edges drawn together at the longitudinal joints and secured by
lacing wire. Pipe section insulation shall be fitted on pipe using binding
wires.

Where insulation is applied in two or more layers each layer of mattress shall
be backed with hexagonal wire mesh. For the first layer of insulation and in
case of single layer insulation, hexagonal wire mesh shall be provided on
both the surface of the mattress. For pipe sections, the sections shall be held
in place by binding wires without any wire mesh,

The ends of all wire loops shall be firmly twisted together with pliers, bent
over and carefully pressed into the surface of the insulation. Any gap in the
insulation shall be filled with loose mineral wool or finishing cement.

Insulation mattress/section ends shall be terminated at a sufficient distance
from the flanges to facilitate remaoval of bolts.

The insulation shall be held in place by fastening over with binding wire for
insulation surface with diameter upto and including 550 mm and with metal
bends for insulation surfaces with diameter over 550 mm. The fastening shall
be done at intervals of 250 mm except where specified otherwise. The ends
of the binding wires shall be hooked and embedded in the insulation. The
straps shall be mechanically stretched and fastened with metallic clamping
seals of the same materials as the strap.

Insulation for application on bends and elbows shall be cut into mitred
segments, sufficiently short to form a reasonably smooth internal surface.
After the application of insulation material place, insulating cement shall be
applied as required to obtain a smooth surface.

Weather hoods shall be provided for insulated piping passing through
floors/walls.

All pipe attachments coming on horizontal pipes, inclined pipes and bends
shall be insulated along with pipe such that there will be no insulation applied
to hanger rod and the component connecting hanger rod to pipe attachment.
All pipe attachments exposed to weather shall be provided with weather
proof covering.

Upstream of all drain lines and the lines connected to steam traps, shall be
insulated upto and including first isolating valve for T‘jaé{t cgﬂ/

servatiop. Rest
2]
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17.13.04

17.14.00

(a)

(c)

(d)
(e)

(f)

(a)

(b)

(c)

(d)

Application on Valves and Fittings

While applying mineral wool blanket insulation:

of such lines such as downstream of the drain valves, fraps etc. and other
lines such as safety valve discharges, vents, etc. shall be insulated for
personnel protection.

All valves fittings and specialties shall be insulated with the same type and
thickness of insulation as specified for the connected piping with the special
provisions and or exceptions as given below.

All valves and flanges shall be provided with removable box type of insulation
covered with box fabricated from aluminium sheets of thickness same as the
connected pipe cladding. Adjoining plpe insulation shall be bevelled back to
permit removal bolts and nuts or bands. The portion of the valve which can
not be covered by box type insulation shall be filled by loose insulating
material of packing density at least equal to that of the insulating material of
adjoining pipe. The insulation for valves/flanges shall be applied after the
finishing has been applied over the connected piping. The cladding shall be
applied in such a manner that the bonnet flange can be exposed easily
without disturbing the complete insulation and cladding.

Flanges on lines having temperature upto and including 150 deg.C shall not
be insulated.

Union shall not be insulated.

Expansion joints, metallic or rubber, shall not be insulated unless otherwise
specifically indicated.

Safety valves shall be insulated.

Provide expended metal or hexagonal wire mesh on both sides for single
layer mattress and on first layer in case of multilayer insulation. Subsequent
layers of multilayer insulation to have only one side wire netting.

The edges of adjacent blankets to be leased together, by appropriate lacing
wire as per Clause 16.08.00.

Any gap between joints between insulation layers shall be filled by loose
mineral wool confirming to 1S:3677.

All insulation to be secured by 1.63 mm dia wire netting ove
ends of wire tightly twisted, and pressed in to insulation surfag

T 2
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(e) Impelling pins shall be placed on centers not exceeding 300 mm.

17.15.00 Flue Gas ducts with external stiffeners shall have first layer of insulation between the
stiffeners and a second layer of insulation over stiffeners so that stiffeners are also
insulated and a level surface is achieved. Other requirements are same as given in
Clause 18.09.00.

17.16.00 Application of Metal Cladding
All insulated surfaces of the FGD shall be provided with metal cladding in
accordance with the following requirements.

(a) All insulation procedure of metal cladding shall have prior approval of the
Owner.

(b) All insulated surfaces of FGD shall be covered with aluminium cladding.

(c) Cladding for FGD components are to be finished with plain aluminium
sheeting of thickness not less than the values specified. Wherever an inner
casing plate is necessary to effect a gas tight enclosure, the plate shall be of
mild steel of required thickness, but not less than four (4) mm suitably
stiffened and supported.

(d) Cladding on straight surfaces shall be finished with aluminium sheeting of at
least 20 SWG thicknesses suitably pressed along diagonals to form diamond
shape or otherwise formed.

(e) Cladding for insulated circular surfaces will be constructed from aluminium
sheets of thickness not less than 20 SWG.

(f) Weather proof flashings shall be installed where the panels intersect with
columns and at other similar joints.

17.17.00 Application
All metal cladding shall be fabricated and installed to ensure a neat appearance and
no open ended sections of cladding shall be left uncovered. The following provisions
shall also be complied with:

(a) All closures, flashings and seals required shall be provided and installed.

(b) An asphalt and craft paper moisture barrier shall be provided to the
aluminium cladding for all out door applications. Such moisture barriers shall
be fixed to the inner surface of the cladding or shall be cemented to the
outside surface of the insulation before application of clg_d:;_'iing.
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18.02.00
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(c) All the used in the out door cladding shall be provided with Neoprene
washers.

(d) All openings and joints in outdoor cladding for piping connections, supports
or access shall be suitably flashed and weather-proofed. Where such
flashings or weather-proofing can not effectively control the entry of moisture,
then such openings and joints shall be weather-proofed by application of
aluminium pigmented sealer.

(e) Cladding on the top surfaces of the FGD, duct werk and equipment shall be
suitably reinforced to prevent damage by personnel walking thereon.

Protection of Equipment during insulation application

All equipment and structure shall be suitably protected from damage while applying
insulation. After completion all equipment and structures shall be thoroughly cleaned
of insulating materials which might have fallen on them.

TYPETEST

Full scale type tests using actual equipment shall be conducted by the Contractor for
the equipment mentioned in the subsequent clauses below:

Full range and full scale performance testing shall be conducted at shop on one
number each of the following Fans as per BS 848, Part-1:

(a) Booster Fan
The performance testing at shop shall be conducted using actual fans

Leak tightness testing of dampers for each type and size of damper at shop to
demonstrate the guaranteed gas tightness efficiency (on flow). The minimum
guaranteed gas tightness efficiency of dampers shall not be less than that indicated
in clause no. 3.03.08 of this Sub-Section.

The Bidder shall indicate the charges for each of these type tests separately in the
relevant price schedule of Bid Proposal Sheet (BPS) and the same shall be
considered for the evaluation of the Bids. The type test charges shall be paid only for
the test(s) actually conducted successfully under this contract and upon certification
by the Employer's Engineer.

The type tests shall be carried out in presence of the Employer's representative.
Contractor shall inform the Employer about his readiness for conducting the type test
and issue such notice to the Employer 30 days in advance, along with schedule of
the type tests. The Contractor shall obtain the Employer's approval for ‘!JE@EHSF:.SK
procedure before notifying the Employer about his readiness-for condugf ¥ &

|5
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[

test. The type test procedure shall clearly specify the test set-up, instruments to be
used, procedure, acceptance norms, recording of different parameters, interval of
recording, precautions to be taken etc. for the type test(s) to be carried out.

Irrespective of the requirement of conducting the type tests under this contract, The
Contractor shall submit the reports of the type tests carried out for the equipments
listed above in clause no. 18.01.00 and These reports should be for the tests
conducted on the equipment for the model / type / size / rating to those proposed to
be supplied under this contract and the test(s) should have been either be
conducted at an test facility/shop/independent laboratory or should have been
witnessed by a client. The Employer reserves the right to waive conducting of any or
all of the specified type tests under this contract, in which case the type test charges
shall not be payable for the type tests waived by the Employer.

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

s}
-
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INTRODUCTION

This part covers technical requirements which will form an integral part of the
Contract. The following provisions shall supplement all the detailed technical
specifications and requirements brought out in Section-VI, the Technical
Specification and the Technical Data Sheets.

BRAND NAME

Whenever a material or article is specified or described by the name of a particular
brand, manufacturer or vendor, the specific item mentioned shall be understood to
be indicative of the function and quality desired, and not restrictive; other
manufacturer's products may be considered provided sufficient information is
furnished to enable the Employer to determine that the products proposed are
equivalent to those named.

BASE OFFER & ALTERNATE PROPOSALS

The Bidder's proposal shall be based upon the use of equipment and material
complying fully with the requirements specified herein. It is recognised that the
Contractor may have standardized on the use of certain components, materials,
processes or procedures different than those specified herein. Alternate proposals
offering similar equipment based on the manufacturer's standard practice will also be
considered, provided the base offer is in line with technical specifications and such
proposals meet the specified design standards and performance requirement and
are acceptable to the Employer. Sufficient amount of information for justifying such
proposals shall be furnished to Employer alongwith the bid to enable the Employer
to determine the acceptability of these proposals.

COMPLETENESS OF FACILITIES

Bidders may note that this is a contract inclusive of the scope as indicated
elsewhere in the specification. Each of the plant shall be engineered and designed in
accordance with the specification requirement. All engineering and associated
services are required to ensure a completely engineered plant shall be provided.

All equipments furnished by the Contractor shall be complete in every respect, with
all mountings, fittings, fixtures and standard accessories normally provided with such
equipment and/or those needed for erection, completion and safe operation of the
equipment and for the safety of the operating personnel, as required by applicable
codes, though they may not have been specifically detailed in the respective
specifications, unless included in the list of exclusions.

All same standard components/ parts of same equipment provided, shall be
interchangeable with one another.
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4.03.00 For the C&l systems, the Contractor shall be required to provide regular information
about future upgrades and migration paths to the Employer.
5.00.00 RULES, REGULATIONS, CODES & STANDARDS
5.01.00 In addition to the codes and standards specifically mentioned in the relevant
technical specifications for the equipment / plant / system, all equipment parts,
systems and works covered under this specification shall comply with all currently
applicable statutory regulations and safety codes of the Republic of India, NTPC
rules/codes of practices as well as of the locality where they will be installed,
including the following:
a) Indian Electricity Act
b) Indian Electricity Rules
c) Indian Explosives Act
d) Indian Factories Act and State Factories Act
e) Indian Boiler Regulations (IBR)
f) Regulations of the Central Pollution Control Board, India
a) Regulations of the Ministry of Environment & Forest (MoEF), Government of
India
h) Pollution Control Regulations of Department of Environment, Government of
India
i) State Pollution Control Board.
(4.) Rules for Electrical installation by Tariff Advisory Committee (TAC).
(k.) Building and other construction workers (Regulation of Employment and
Conditions of services) Act, 1996
(1.) Building and other construction workers (Regulation of Employment and
Conditions of services) Central Rules, 1998
(m.) Explosive Rules, 1983
(n.) Petroleum Act, 1984
(0.) Petroleum Rules, 1976,
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(p.)  Gas Cylinder Rules, 1981

(q.) Static and Mobile Pressure Vessels (Unified) Rules, 1981

(r.) Workmen's Compensation Act, 1923

(s.) Workmen's Compensation Rules, 1924

(t.) NTPC Safety Rules for Construction and Erection

(u.) NTPC Safety Policy

(v.)  Any other statutory codes / standards / regulations, as may be applicable.

5.02.00 Unless covered otherwise in the specifications, the latest editions (as applicable as
on date of bid opening), of the codes and standards given below shall also apply:

a) Bureau of Indian standards (BIS)

b) Japanese Industrial Standards (JIS)

c) American National Standards Institute (ANSI)

d) American Society of Testing and Materials (ASTM)

e) American Society of Mechanical Engineers (ASME)

f) American Petroleum Institute (API)

a) Standards of the Hydraulic Institute, U.S.A.

h) International Organisation for Standardisation (ISO)

i) Tubular Exchanger Manufacturer's Association (TEMA)
J) American Welding Society (AWS)

k) National Electrical Manufacturers Association (NEMA)
1) National Fire Protection Association (NFPA)

m) International Electro-Technical Commission (IEC)/European Norm (EN)

n) Expansion Joint Manufacturers Association (EJMA)

o) Heat Exchange Institute (HEI)
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5.07.00

5.08.00

6.00.00

6.01.00

6.02.00

p) IEEE standard
q) JEC standard

Other Intemational/ National standards such as DIN, JIS, VDI, EN, BS, GOST etc.
shall also be accepted for only material codes and manufacturing standards, subject
to the Employer's approval, for which the Bidder shall furnish, adequate information
to justify that these standards are equivalent or superior to the standards mentioned
above. In all such cases the Bidder shall furnish specifically the variations and
deviations from the standards mentioned elsewhere in the specification together with
the complete word to word translation of the standard that is normally not published
in English.

Not used.

In the event of any conflict between the codes and standards referred to in the
above clauses and the requirement of this specification, the requirement of
Technical Specification shall govern.

Two (2) English language copies of all national and international codes and/or
standards used in the design of the plant, equipment, civil, structural and
architectural works shall be provided by the Contractor to the Employer within two
calendar months from the date of the Notification of Award.

In case of any change in codes, standards & regulations between the date of bid
opening and the date when vendors proceed with fabrication, the Employer shall
have the option to incorporate the changed requirements or to retain the original
standard. It shall be the responsibility of the Contractor to bring to the notice of the
Employer such changes and advise Employer of the resulting effect.

A detailed list of standards apart from those mentioned in the respective detailed
specifications in other parts of Section-VI to which all equipment/systems/civil works
should conform as indicated in this Part C and elsewhere in the specification.

EQUIPMENT FUNCTIONAL GUARANTEE

The functional guarantees of the equipment under the scope of the Contract is given
in Section-VI Part - A of Technical Specifications. These guarantees shall
supplement the general functional guarantee provisions covered under Defect
liabilities Section-IV, General Conditions of Contract.

Liquidated damages for shortfall in meeting functional guarantee(s) during the
performance and guarantee tests shall be assessed and recovered from the
Contractor as specified elsewhere in this specification.
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DESIGN OF FACILITIES/ MAINTENANCE & AVAILABILITY CONSIDERATIONS
DESIGN OF FACILITIES

All the design procedures, systems and components proposed shall have already
been adequately developed and shall have demonstrated good reliability under
similar conditions elsewhere.

The Contractor shall be responsible for the selection and design of appropriate
equipments to provide the best co-ordinated performance of the entire system. The
basic requirements are detailed out in various clauses of the Technical
Specifications. The design of various components, assemblies and subassemblies
shall be done so that it facilitates easy field assembly and dismantling. All the
rotating components shall be so selected that the natural frequency of the complete
unit is not critical or close to the operating range of the unit.

MAINTENANCE AND AVILABILITY CONSIDERATIONS

Equipment/works offered shall be designed for high availability, low maintenance
and ease of maintenance. The Bidder shall specifically state the design features
incorporated to achieve high degree of reliability/ availability and ease of
maintenance. The Bidder shall also furnish details of availability records in the
reference plants stated in his experience list.

Bidder shall state in his offer the various maintenance intervals, spare parts and
man-hour requirement during such operation. The intervals for each type of
maintenance namely inspection of the furnace, inspection of the entire hot gas path
and the minor and major overhauls shall be specified in terms of fired hours , clearly
defining the spare parts and man-hour requirement for each stage.

Lifting devices i.e. hoists and chain pulley jacks ,etc. shall be provided by the
contractor for handling of any equipment or any of its part having weight in excess of
500 Kgs during erection and maintenance activities.

Lifting devices like lifting tackles, slings, etc. to be connected to hook of the hoist /
crane shall be provided by the contractor for lifting the equipment and accessories
covered under the specification.

DOCUMENTS, DATA AND DRAWINGS TO BE FURNISHED BY
CONTRACTOR

Bidders may note that this is a contract inclusive of the scope as indicated
elsewhere in the specification. Each of the plant and equipment shall be fully
integrated, engineered and designed to perform in accordance with the technical
specification. All engineering and technical services required to ensure a completely
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engineered plant shall be provided in respect of mechanical, electrical, control &
instrumentation, civil & structural works as per the scope.

Each main and auxiliary equipment/item of the plant including instruments shall be
assigned a unique tag number. The assignment of tag numbers shall be in
accordance with KKS system. In all drawings/documents/data sheet etc. KKS tag
number of the equipment/item/instrument etc. shall be indicated.

The Contractor shall furnish engineering data /drawings in accordance with the
schedule of information as specified in Technical Data Sheets and Technical
Specification.

A comprehensive engg and quality coordination procedure shall be finalized with
the successful bidder covering salient features as described in this section of
specifications.

The number of copies/prints/CD-ROMs/manuals to be furnished for various types of
document is given in Annexure-Vl to this Part-C, Section-Vl of the Technical
Specification.

The documentation that shall be provided by the Contractor is indicated in the
various sections of specification. This documentation shall include but not be limited
to the following:

A) BASIC ENGINEERING DOCUMENTATION

Prior to commencement of the detailed engineering work, the Contractor
shall furnish a Plant Definition Manual within 12 weeks from the date of the
Notification of Award. This manual shall contain the following as a minimum:

i) System description of all the mechanical, electrical, control &
instrumentation & civil systems.

i) Technology scan for each system / sub-system & equipment.

iii) Selection of appropriate technology / schemes for various systems/
subsystems including techno-economic studies between various
options.

iv) Optimisation studies including thermal cycle optimisation.

V) Sizing criteria of all the systems, sub-systems/ equipments/
structures/ equipment foundations alongwith all calculations justifying

and identifying the sizing and the design margins.

vi) Schemes and Process & Instrumentation diagrams for the various
systems/ sub-system with functional write-ups.
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vii)

iX)

X)

Xi)

i)
i)

i)

Operation Philosophy and the control philosophy of the
equipments/system covered under the scope.

General Layout plan of the FGD System incorporating all facilities in
Bidder's as well as those in the Employer's scope. This drawing shall
also be furnished in the form of CD-ROMs to the Employer for
engineering of areas not included in bidder's scope.

Basic layouts and cross sections of the main plant building (various
floor elevations), boiler, fuel oil area and other areas included in the
scope of the bidder.

Documentation in respect of Quality Assurance System as listed out
elsewhere in this specification.

The successful bidder shall furnish within three (3) weeks from the
date of Notification of Award, a list of contents of the Plant Definition
Manual (PDMs) including techno-economic studies, which shall then
be mutually discussed & finalised with the Employer.

B) DETAILED ENGINEERING DOCUMENTS

General layout plan of the FGD System.

Layouts, general arrangements, elevations and cross-sections
drawings for all the equipment and facilities of the plant.

Flow diagram, process and instrumentation diagrams along with write
up and system description.

iv) Performance curves for Absorber

V) Piping isometric, composite layout and fabrication drawings.

vi) Piping engineering diagrams, pipe and fittings schedules, valve
schedules, hanger and support schedules, insulation schedules.

vii) Technical data sheets for all bought out and manufactured items.
Contractor shall use the Employer's specifications as a base for
placement of orders on their sub vendors.

viii)  Detailed design calculations for components, system, piping etc.,
wherever applicable including sizing calculations for all auxiliaries like
mills, fans etc- as per criteria specified elsewhere in specification.

ix) Absorber sizing calculations. Absorber performance data.
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X)
Xi)

xii)

xiii)

Xiv)
XV)
Xvii)

Xviii)

XiX)

XX)

XXi)

Xxii)

Xxiii)

XXiv)

XV)

XXVi)

Mass Balance Diagram

Characteristic Curves/ Performance Correction Curves.
Comprehensive list of all terminal points which interface with
Employer's facilities, giving details of location, terminal pressure,
temperature, fluid handled & end connection details, forces, moments

etc.

Power supply single line diagram, block logics, control schematics,
electrical schematics, etc.

Protection system diagrams and relay settings.

Cables schedules and interconnection diagrams.

Cable routing plan.

Instrument schedule, measuring point list, I/O list, Interconnection &
wiring diagram, functional write-ups, and installation drawings for field
mounted instruments, logic diagrams, control schematics, wiring and
tubing diagrams of panels and enclosures etc. Drawings for open
loop and close loop controls (both hardware and software). Motor list

and valve schedule including type of actuator etc.

Alarm and annunciation/ Sequence of Event (SOE) list and alarms &
trip set points.

Sequence and protection interlock schemes.
Type test reports, insulation co-ordination study report

Control system configuration diagramsand card circuit diagrams and
maintenance details.

Detailed Control system manuals.
Detailed flow chart for digital control system.

Mimic diagram layout, Assignment for other application
engg.drawings and documents.

Civil and Structural works drawings and documents for all structures,
facilities, architectural works, foundations underground and
overground works and super-structural works as included in the
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scope of the bidder civil calculation sheets including structural
analysis and design alongwith output results.

xxvii) Underground facilities, levelling, sanitary, land scaping drawings.

xxviii) Geotechnical investigation and site survey reports (if and as
applicable).

xxix) Model study reports wherever applicable.
xxx) Functional & guarantee test procedures and test reports.

xxxi) Documentation in respect of Quality Assurance System, and
Documentation in respect of Commissioning, as listed out elsewhere
in this specification.

xxxii) Maintenance schedule for Absorber & auxiliaries clearly indicating
interval, duration if shutdown required, manhours required and tools &
tackles required for maintenance.

The Contractor's while submitting the above documents/ drawings for approval/
reference as the case may be, shall mark on each copy of submission the reference
letter alongwith the date vide which the submissions are made.

8.03.02 INSTRUCTION MANUALS
The Contractor shall make first submission of instruction manual for all the
equipments covered under the Contract as per agreed engineering information
schedule. The Instruction manuals shall contain full details required for erection,
commissioning, operation and maintenance of each equipment. The manual shall be
specifically compiled for this project. After finalisation and approval of the Employer
the Instruction Manuals shall be submitted as indicated in Annexure-IV. The
Contract shall not be considered to be completed for purposes of taking over until
the final Instructions manuals have been supplied to the Employer. The Instruction
Manuals shall comprise of the following.
A) ERECTION MANUALS
The erection manuals shall be submitted atleast three (3) months prior to the
commencement of erection activities of particular equipment/system. The
erection manual should contain the following as a minimum.
a) Erection strategy.
b) Sequence of erection.
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c)

d)

f)

¢)

h)

)

k)

a)

b)

(@)

Erection instructions.

Critical checks and permissible deviation/tolerances.

List of tool, tackles, heavy equipments like cranes, dozers, etc.
Bill of Materials

Procedure for erection and General Safety procedures to followed
during erection/installation.

Procedure for initial checking after erection.

Procedure for testing and acceptance norms.

Procedure / Check list for pre-commissioning activities.
Procedure / Check list for commissioning of the system.

Safety precautions to be followed in electrical supply distribution

during erection.

B) OPERATION & MAINTENANCE MANUALS

The manual shall be a two rim PVC bound stiff sided binder able to
withstand constant usage or where a thicker type is required it shall
have locking steel pins, the size of the manual shall not be larger than
international size A3. The cover shall be printed with the Project
Name, Services covered and Volume / Book number Each section of
the manual shall be divided by a stiff divider of the same size as the
holder. The dividers shall clearly state the section number and title.
All written instructions within the manual not provided by the
manufacturers shall be typewritten with a margin on the left hand
side.

The arrangement and contents of O & M manuals shall be as follows:

1) Chapter 1 - Plant Description: To contain the following
sections specific to the
equipment/system
supplied

Description of operating principle of equipment / system with
schematic drawing / layouts.
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(b)

(©)

(d)

(€)

()

(@)

(h)

Functional description of associated accessories / controls. Control
interlock protection write up.

Integrated operation of the equipment alongwith the intended system.
(This is to be given by the supplier of the Main equipment by taking
into account the operating instruction given by the associated
suppliers).

Exploded view of the main equipment, associated accessories and
auxiliaries with description. Schematic drawing of the equipment
alongwith its accessories and auxiliaries.

Design data against which the plant performance will be compared.

Master list of equipments, Technical specification of the equipment/
system and approved data sheets.

Identification system adopted for the various components, (it will be of
a simple process linked tagging system).

Master list of drawings (as built drawing - Drawings to be enclosed in
a separate volume).

2) Chapter 2.0 - Plant Operation: To contain the following sections specific to the

(@)

(b)
(©
(d)

(€)

()

(@)
(h)

equipment supplied

Protection logics provided for the equipment alongwith brief
philosophy behind the logic, Drawings etc.

Limiting values of all protection settings.
Various settings of annunciation/interlocks provided.

Startup and shut down procedure for equipment alongwith the
associated systems in step mode.

Do's and Don'ts related to operation of the equipment.

Safety precautions to be take during normal operation. Emergency
instruction on total power failure condition/lubrication failure/any other
conditions.

Parameters to be monitored with normal value and limiting values.

Equipment isolating procedures.
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(i)

(@)

(b)

(©

(d)

(€)

()

(@)

(h)

(i)

Trouble shooting with causes and remedial measures.

)] Routine testing procedure to ascertain healthiness of the safety
devices alongwith schedule of testing.

(k) Routine Operational Checks, Recommended Logs and Records

()] Change over schedule if more than one auxiliary for the same
purpose is given.

(m)  Preservation procedure on long shut down.

(n) System/plant commissioning procedure.

3) Chapter 3.0 - Plant Maintenance- To contain the following sections specific to

the equipment supplied.

Exploded view of each of the equipments. Drawings alongwith bill of
materials including name, code no. & population.

Exploded view of the spare parts and critical components with
dimensional drawings (In case of Electronic cards, the circuit diagram
to be given) and spare parts catalogue for each equipment.

List of Special T/ P required for Overhauling /Trouble shooting
including special testing equipment required for calibration etc.

Stepwise dismantling and assembly procedure clearly specifying the
tools to be used, checks to be made, records to be maintained etc.
Clearance to be maintained etc.

Preventive  Maintenance schedules linked with  running
hours/calendar period alongwith checks to be carried out.

Overhauling schedules linked with running hours/calendar period
alongwith checks to be done.

Long term maintenance schedules

Consumables list alongwith the estimated quantity required during
normal running and during maintenance like Preventive Maintenance
and Overhauling.

List of lubricants with their Indian equivalent, Lubrication Schedule
including charts showing Ilubrication checking, testing and
replacement procedure to be carried daily, weekly, monthly & at
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()
(k)
(o)

(m)

(n)

(0)

longer intervals to ensure trouble free operation and quantity required
for complete replacement.

Tolerance for fitment of various components.
Details of sub vendors with their part no. in case of bought out items.

List of spare parts with their Part No, total population, life expediency
& their interchangeability with already supplied spares to NTPC.

List of mandatory and recommended spare list along with
manufacturing drawings, material specification & quality plan for fast
moving consumable spares.

Lead time required for ordering of spares from the equipment
supplier, instructions for storage and preservation of spares.

General information on the equipment such as modification carried
out in the equipment from its inception, equipment population in the
country / foreign country and list of utilities where similar equipments
have been supplied.

8.03.03 After finalization and approval of the Employer, the O & M Manuals shall be

submitted as indicated in Annexure-VI. The Contract shall not be considered to be
completed for purposes of taking over until the final Instructions manuals (both
erection and O & M manuals have been supplied to the Employer.

If after the commissioning and initial operation of the plant, the instruction
manuals (Erection and /or O &M manuals) require modifications/additions/
changes, the same shall be incorporated and the updated final instruction
manuals shall be submitted by the Contractor to the Employer for records
and number of copies shall be as mentioned in Annexure-VI.

8.03.03 PLANT HANDBOOK AND PROJECT COMPLETION REPORT

8.03.03.01 PLANT HANDBOOK

The Contractor shall submit to the Employer a preliminary plant hand book
preferably in A4 size sheets which shall contain the design and performance data of
various plants, equipments and systems covering the complete project including

i) Design and performance data.
ii) Process & Instrumentation diagrams.
iii) Single line diagrams.
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iv) Sequence & Protection Interlock Schemes.

V) Alarm and trip values.

vi) Performance Curves.

vii) General layout plan and layout of main plant building and auxiliary buildings
viii) Important Do's & Don't's

The plant handbook shall be submitted within twelve (12) months from the date of
award of contract. After the incorporation of Employer's comments, the final plant

handbook complete in all respects shall be submitted three (3) months before start-
up and commissioning activities.

8.03.03.02 | PROJECT COMPLETION REPORT

the plant.

8.03.04 DRAWINGS

a) i)

i)

i)

iv)

The Contractor shall submit a Project Completion Report at the time of handing over

All the FGD plant layouts shall be made in computerised 3D
modelling system. The Employer reserves the right to review the 3D
model at different stages during the progress of engineering. The
layout drawings submitted for Employer's review shall be fully
dimensioned and extracted from 3D model after interference check.

All documents submitted by the Contractor for Employer's review
shall be in electronic form (soft copies) along with the desired number
of hard copies as per Annexure-VI of Part-C. The soft copies shall be
uploaded by the vendors in C-folders, a Web-based system of NTPC
ERP, for which a usemame and password will be allotted to the new
vendor by NTPC.

Similarly, the vendor can download the drawings/documents,
approved/ commented by NTPC, through above site.

The soft copies of identified drawings/documents shall be in pdf
format, whereas the attachments/reply to the submitted document(s)
can be in .doc, xls, .pdf, .dwg or .std formats.

Final copies of the approved drawings along with requisite number of
hard copies shall be submitted as per Annexure-VI of Part-C.

Contractor shall prepare the model of all the facilities located in FLUE
GAS DESULPHURISATION (FGD) SYSTEM PACKAGE (including all
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b)

c)

d)

e)

facilities), and any other facility in an integrated & intelligent 3D
software solution using rule-based, data centric 3D Design software
with equipment drawings, data sheets, intelligent P&ID correlated with
intelligent 3D Model, BOQ, schematics and logic diagrams etc.
attached to the respective equipment / systems in the aforesaid 3D
model. Contractor shall make a presentation on 3D model every 3
months from LOA to enable NTPC to review the progress of
engineering. After the completion of engineering the corresponding
complete 3D review model shall be handed over to the employer for
its reference.

Contractor shall provide 3D model (which shall include visual
interference check, walk-through animation, video simulation for
major equipment placement and removal, visual effect, photo realism
etc), which is extracted from intelligent 3D model, for employer’s
review as & when desired by employer. However, all piping layouts,
equipment layouts, floor plans, ducting layout (Air/flue gas, A/C,
Ventilation etc.), General Arrangement drawings of major buildings,
structural arrangement drawings and RCC layout drawings shall
necessarily be extracted from the aforesaid 3D model and submitted
for employer’'s review along with the 3D review model to enable
NTPC to review and approve these drawings.

All documents/text information shall be in latest version of MS Office / MS
Excel / PDF FORMAT as applicable.

All drawings submitted by the Contractor including those submitted at the
time of bid shall be in sufficient detail indicating the type, size, arrangement,
weight of each component for packing and shipment, the external
connection, fixing arrangement required, the dimensions required for
installation and interconnections with other equipments and materials,
clearance and spaces required between various portions of equipment and
any other information specifically requested in the drawing schedules.

Each drawing submitted by the Contractor (including those of subvendors)
shall bear a title block at the right hand bottom corner with clear mention of
the name of the Employer, the system designation, the specifications title,
the specification number, the name of the Project, drawing number and
revisions. If standard catalogue pages are submitted the applicable items
shall be indicated therein. All titles, notings, markings and writings on the
drawing shall be in English. All the dimensions should be in metric units.

The drawings submitted by the Contractor (or their subvendors) shall bear
Employer's drawing number in addition to contractor's (their sub-vendor's)
own drawing number. Employer's drawing numbering system shall be made
available to the successful bidder so as to enable him to assign Employer's
drawing numbers to the drawings to be submitted by him during the course of
execution of the Contract.
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f)

g)

h)

The Contractor shall also furnish a "Master Drawing List" which shall be a
comprehensive list of all drawings/ documents/ calculations envisaged to be
furnished by him during the detailed engineering to the Employer. Such list
should clearly indicate the purpose of submission of these drawings i.e.
"FOR APPROVAL" or "FOR INFORMATION ONLY".

Similarly, all the drawings/ documents submitted by the Contractor during
detailed engineering stage shall be marked "FOR APPROVAL" or "FOR
INFORMATION" prior to submission. Further, space shall be identified on
each drawing for Approval stamp and electronic signature.

The furnishing of detailed engineering data and drawings by the Contractor
shall be in accordance with the time schedule for the project. The review of
these documents/ data/ drawings by the Employer will cover only general
conformance of the data/ drawings/ documents to the specifications and
contract, interfaces with the equipments provided by others and external
connections & dimensions which might affect plant layout. The review by the
Employer should not be construed to be a thorough review of all dimensions,
quantities and details of the equipments, materials, any devices or items
indicated or the accuracy of the information submitted. The review and/ or
approval by the Employer/ Project Manager shall not relieve the Contractor of
any of his responsibilities and liabilities under this contract.

After the approval of the drawings, further work by the Contractor shall be in
strict accordance with these approved drawings and no deviation shall be
permitted without the written approval of the Employer.

All manufacturing, fabrication and execution of work in connection with the
equipment / system, prior to the approval of the drawings, shall be at the
Contractor's risk. The Contractor is expected not to make any changes in the
design of the equipment /system, once they are approved by the Employer.
However, if some changes are necessitated in the design of the
equipment/system at a later date, the Contractor may do so, but such
changes shall promptly be brought to the notice of the Employer indicating
the reasons for the change and get the revised drawing approved again in
strict conformance to the provisions of the Technical Specification.

Drawings shall include all installations and detailed piping layout drawings.
Layout drawings for all piping of 65 mm and larger diameter shall be
submitted for review/ approval of Employer piror to erection. Small diameter
pipes shall however be routed as per site conditions in consultation with site
authority/ representative of Employer based on requirements of such piping
indicated in approved/ finalised Flow Scheme/ Process & Instrumentation
Diagrams and/or the requirements cropping up for draining & venting of
larger diameter piping or otherwise after their erection as per actual physical
condition for the entire scope of work of this package.
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)

k)

m)

n)

Assessing & anticipating the requirement and supply of all piping and
equipment shall be done by the contractor well in advance so as not to
hinder the progress of piping & equipment erection, subsequent system
charging and its effective draining & venting arrangement as per site
suitability.

As Built Drawings

After final acceptance of individual equipment / system by the Employer, the
Contractor will update all original drawings and documents for the equipment
/ system to “as built” conditions and submit no. of copies as per Annexure
VL

Drawings must be checked by the Contractor in terms of its completeness,
data adequacy and relevance with respect to Engineering schedule prior to
submission to the Employer. In case drawings are found to be submitted
without proper checking by the Contractor, the same shall not be reviewed
and returned to the Contractor for re-submission. The contractor shall make
a visit to site to see the existing facilities and understand the layout
completely and collect all necessary data/ drawings at site which are needed
as an input to the engineering. The contractor shall do the complete
engineering including interfacing and integration of all his equipment,
systems & facilities within his scope of work as well as interface engineering
& integration of systems, facilities, equipment & works under Employer's
scope and submit all necessary drawings/ documents for the same.

The Contractor shall submit adequate prints of drawing / data / document for
Employer's review and approval. The Employer shall review the drawings
and return soft copy to the Contractor authorizing either to proceed with
manufacture or fabrication, or marked to show changes desired. When
changes are required, drawings shall be re-submitted promptly, with
revisions clearly marked, for final review. Any delays arising out of the failure
of the Contractor to submit/rectify and resubmit in time shall not be accepted
as a reason for delay in the contract schedule.

All engineering data submitted by the Contractor after final process including
review and approval by the Project Manager/ Employer shall form part of the
contract documents and the entire works covered under these specification
shall be performed in strict conformity with technical specifications unless
otherwise expressly requested by the Project Manager in writing.

The Contractor shall submit drawings in line with the suggestive MDL covered
in Part-B, Section-VI of Technical Specification and which shall be duly
integrated with approved PERT network.

8.04.00 ENGINEERING INFORMATION SUBMISSION SCHEDULE
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8.05.00

8.05.01

8.05.02

8.06.00

8.06.01

Prior to the award of Contract, a Detailed Engineering Information Submission
Scheduler/Master Drawing List duly integrated with approved PERT network shall be
tied up with the Employer. For this, the bidder shall furnish a detailed list of
engineering information alongwith the proposed submission schedule. This list would
be a comprehensive one including all engineering data / drawings / information for
all bought out items and manufactured items. The information shall be categorized
into the following parts.

i) Information that shall be submitted for the approval to the Employer before
proceeding further, and

ii) Information that would be submitted for Employer's information only.

The Master Drawing List (MDL) shall be updated periodically and submitted to the
employer, highlighting the changes made in MDL.

The schedule should allow adequate time for proper review and incorporation of
changes/ modifications, if any, to meet the contract without affecting the equipment
delivery schedule and overall project schedule. The early submission of drawings
and data is as important as the manufacture and delivery of equipment and
hardware and this shall be duly considered while determining the overall
performance and progress.

ENGINEERING PROGRESS AND EXCEPTION REPORT

The Contractor shall submit every month an Engineering progress and Exception
Report giving the status of each engineering information including

a) A list of drawings/engineering information which remains unapproved for
more than four (4) weeks after the date of first submission

b) Drawings which were not submitted as per agreed schedule.

The draft format for this report shall be fumished to the Employer within four (4)
weeks of the award of the contract, which shall then be discussed and finalised with
the Employer.

Engineering Co-ordination Procedure

The following principal coordinators will be identified by respective organizations at
time of award of contract:

NTPC Engineering Coordinator (NTPC EC):

Name
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Address
a) Postal

b) Telegraphic / e-Mail

c) FAX s TELEPHONE :

Contractor’'s/ Vendor's Engineering Coordinator (VENDOR EC):
Name

Designation

Address

a) Postal

b) Telegraphic / e-Mail

c) FAX X TELEPHONE :

8.06.02 All engineering correspondence shall be in the name of above coordinators on
behalf of the respective organizations.
8.06.03 Contractor's/VVendor's Drawing Submission and Approval Procedure:

a) All data/information furnished by Vendor in the form of drawings/
documents/catalogues or in any other form for NTPC’s information/ interface
and or review and approval are referred by the general term “drawings”.

b) The ‘Master drawings list’ indicating titles, Drawing Number, Date of
submission and approval etc. shall be finalised mutually between Contractor
and Employer before the award of contract. This list shall be updated if
required at suitable interval during detailed engineering.

c) All drawings (including those of subvendor’s) shall bear at the right hand
bottom corner the ‘title plate’ with all relevant information duly filled in. The
Contractor shall furnish this format to his subvendor along with his purchase
order for subvendor's compliance.

d) Employer and contractor shall follow their own numbering systems for the
drawings. However, Employer shall intimate the contractor, NTPC drawing
number on receipt of the first submission of each drawing. Vendor,
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f)

g)

h)

thereafter, shall indicate NTPC’s drawing number in subsequent Submission,
in the space provided for this purpose in title plate, in addition to his own
drawing number.

The contractor shall make a visit to site to see the existing facilities and
understand the layout completely and collect all necessary data / drawings at
site which are needed as an input to the engineering. The contractor shall do
the complete engineering including interfacing and integration of all his
equipment, systems & facilities within his scope of work as well as interface
engineering & integration of systems, facilities, equipment & works under
Employer's scope and submit all necessary drawings/ documents for the
same.

Drawings must be checked by the Contractor in terms of its completeness,
data adequacy and relevance with respect to engineering schedule prior to
submission to the Employer. In case drawings are found to be submitted
without proper endorsement for checking by the Contractor, the same shall
not be reviewed and returned to the Contractor for re-submission.

The Contractor shall submit adequate prints of drawing / data / document for
Employers review and approval. The drawings submitted by the
Contractor/vendor shall be reviewed by NTPC and their comments shall be
forwarded within four (4) weeks of receipt of drawings. Upon review of each
drawing, depending on the correctness and completeness of the drawing, the
same will be categorized and approval accorded in one of the following
categories :

CATEGORY-I: Approved

CATEGORY- Il Approved, subject to incorporation of comments/
modification as noted. Resubmit revised drawing
incorporating the comments.

CATEGORY -lli Not approved. Resubmit revised drawings for approval
after incorporating comments/ modification as noted.

CATEGORY -IV For information and records.

Contractor shall resubmit the drawings approved under Category Il, lll & IVR
within three (3) weeks of receipt of comments on the drawings, incorporating
all comments. Every revision of the drawing shall bear a revision index
wherein such revisions shall be highlighted in the form of description or
marked up in the drawing identifying the same with relevant revision Number
enclosed in a triangle (eg. 1, 2, 3 etc). Contractor shall not make any
changes in the portions of the drawing other than those commented. If
changes are required to be made in the portions already approved, the
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9.00.00

9.01.00

9.02.00

Contractor shall resubmit the drawing identifying the changes for Employer’s
review and approval. Drawings resubmitted shall show clearly the
portions where the same are revised marking the relevant revision
numbers and Employer shall review only such revised portion of
documents.

i) In case, the Contractor/ Vendor does not agree with any specific comment,
he shall furnish the explanation for the same to NTPC for consideration. In all
such cases the Contractor shall necessarily enclose explanations along with
the revised drawing (taking care of balance comments) to avoid any delay
and/or duplication in review work.

J) It is responsibility of the Contractor/ Vendor to get all the drawings approved
in the Category | & IV (as the case may be) and complete engineering
activities within the agreed schedule. Any delay arising out of submission and
modification of drawings shall not alter the contract completion schedule.

k) If Contractor/ Vendor fails to resubmit the drawings as per the schedule,
construction work at site will not be held up and work will be carried out on
the basis of comments furnished on previous issues of the drawing.

1) These comments will be taken care by the contractor while submitting the
revised drawing.

The contractor shall use a single transmittal for drawings. Submission. This
shall include transmittal humbers and date, number of copies being sent,
names of the agencies to whom copies being sent, drawing number and
titles, remarks or special notes if any etc.

TECHNICAL CO-ORDINATION MEETING

The Contractor shall be called upon to organise and attend monthly Design/
Technical Co-ordination Meetings (TCMs) with the Employer/Employer's
representatives and other Contractors of the Employer during the period of
contract. The Contractor shall attend such meetings at his own cost at NEW DELHI
/ NOIDA or at mutually agreed venue as and when required and fully co-operate with
such persons and agencies involved during the discussions.

The Contractor should note that Time is the essence of the contract. In order to
expedite the early completion of engineering activities, the Contractor shall submit all
drawings as per the agreed Engineering Information Submission Schedule. The
drawings submitted by the Contractor will be reviewed by the Employer as far as
practicable within three (3) weeks from the date of receipt of the drawing .The
comments of the Employer shall then be discussed across the table during the
above Technical Co-ordination Meeting (s) wherein best efforts shall be made by
both sides to ensure the approval of the drawing.
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9.02.01

9.02.02

9.03.0

10.00.00

11.00.00

12.00.00

13.00.00
13.01.00

The Contractor shall ensure availability of the concerned experts / consultants/
personnel who are empowered to take necessary decisions during these meetings.
The Contractor shall be equipped with necessary tools and facilities so that the
drawings/documents can be resubmitted after incorporating necessary changes and
approved during the meeting itself.

Should any drawing remain unapproved for more than six (6) weeks after it's first
submission ,this shall be brought out in the monthly Engineering Progress and
Exception Report with reasons thereof.

Any delays arising out of failure by the Contractor to incorporate Employer's
comments and resubmit the same during the TCM shall be considered as a default
and in no case shall entitle the Contractor to alter the Contract completion date.

DESIGN IMPROVEMENTS

The Employer or the Contractor may propose changes in the specification of the
equipment or quality thereof and if the parties agree upon any such changes the
specification shall be modified accordingly.

If any such agreed upon change is such that it affects the price and schedule of
completion, the parties shall agree in writing as to the extent of any changing the
price and/or schedule of completion before the Contractor proceeds with the change.
Following such agreement, the provision thereof, shall be deemed to have been
amended accordingly.

EQUIPMENT BASES

A cast iron or welded steel base plate shall be provided for all rotating
equipment which is to be installed on a concrete base, unless otherwise specifically
agreed to by the Employer. Each base plate shall support the unit and its drive
assembly, shall be of a neat design with pads for anchoring the units, shall have a
raised lip all around, and shall have threaded drain connections.

PROTECTIVE GUARDS

Suitable guards shall be provided for protection of personnel on all exposed rotating
and/or moving machine parts. All such guards shall be designed for easy installation
and removal for maintenance purpose.

LUBRICANTS, SERVO FLUIDS AND CHEMICALS

l. All the first fills of consumables and one years topping requirement of
consumables such as greases, oil, lubricants, servo fluids / control fluids,
gases and essential chemicals etc. which will be required to put the
equipment covered under the scope of specifications, into successful
commissioning / initial operation and to establish completion of facilities shall
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be supplied by the Contractor. Suitable standard lubricants as available in
India are desired. Efforts should be made to limit the variety of lubricants to
minimum.

Bidder shall supply a quantity not less than 10 % of the full charge or one (1)
year topping requirement mentioned above ( whichever is higher) of each
variety of lubricants, servo fluids, gases, chemicals etc ( as detailed above)
which is expected to be utilized during the first year of operation. The
additional quantity shall be supplied in separate container.

As far as possible lubricants marketed by the Indian Qil Corporation shall be used.
The variety of lubricants shall be kept to a minimum possible.

Detailed specifications for the lubricating oil, grease, gases, servo fluids, control
fluids, chemicals etc. required for the complete plant covered herein shall be
furnished. On completion of erection, a complete list of bearings/ equipment giving
their location and identification marks shall be furnished to the Employer alongwith
lubrication requirements.

LUBRICATION

Equipment shall be lubricated by systems designed for continuous operation.
Lubricant level indicators shall be furnished and marked to indicate proper levels
under both standstill and operating conditions.

MATERIAL OF CONSTRUCTION

All materials used for the construction of the equipment shall be new and shall be in
accordance with the requirements of this specification. Materials utilised for various
components shall be those which have established themselves for use in such
applications.

RATING PLATES, NAME PLATES & LABELS

Each main and auxiliary item of plant including instruments shall have permanently
attached to it in a conspicuous position, a rating plate of hon-corrosive material upon
which shall be engraved manufacturer's name, equipment, type or serial number
together with details of the ratings, service conditions under which the item of plant
in question has been designed to operate, and such diagram plates as may be
required by the Employer.

Each item of plant shall be provided with nameplate or label designating the service
of the particular equipment. The inscriptions shall be approved by the Employer or
as detailed in appropriate section of the technical specifications.
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Such nameplates or labels shall be of white nonhygroscopic material with engraved
black lettering or alternately, in the case of indoor circuit breakers, starters, etc. of
transparent plastic material with suitably coloured lettering engraved on the back.
The name plates shall be suitably fixed on both front and rear side.

ltems of plant such as valves, which are subject to handling, shall be provided with
an engraved chromium plated nameplate or label with engraving filled with enamel.
The name plates for valves shall be marked in accordance with MSS standard SP-
25 and ANSI B 16.34 as a minimum.

Hanger/ support numbers shall be marked on all pipe supports, anchors, hangers,
snubbers and restraint assemblies. Each constant and variable spring support shall
also have stamped upon it the designed hot and cold load which it is intended to
support. Suitable scale shall also be provided to indicate load on support or hanger.

Valves, steam traps and strainers shall be identified by Employer's tag number of a
metal tap permanently attached to non pressure parts such as the yoke by a
stainless steel wire. The direction of flow shall also be marked on the body.

Safety and relief valves shall be provided with the following:

a) Manufacturer's identification.

b) Nominal inlet and outlet sizes in mm.

c) Set pressure in ng‘cm2 (abs).
d) Blowdown and accumulation as percentage of set pressure.

e) Certified capacity in Kg of saturated steam per hour or in case of liquid
certified capacity in litres of water per minute.

All such plates, instruction plates, etc. shall be bilingual with Hindi inscription first,
followed by English. Alternatively, two separate plates one with Hindi and the other
with English inscriptions may be provided.

All segregated phases of conductors or bus ducts, indoor or outdoor, shall be
provided with coloured phase plates to clearly identify the phase of the system.

TOOLS AND TACKLES

The Contractor shall supply with the equipment one complete set of all special tools
and tackles and other instruments required and other instruments for the erection,
assembly, disassembly and proper maintenance of the plant and equipment and
systems (including software). These special tools will also include special material
handling equipment, jigs and fixtures for maintenance and calibration / readjustment,
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checking and measurement aids etc. A list of such tools and tackles shall be
submitted by the Bidder alongwith the offer.

The price of each tool / tackle shall be deemed to have been included in the total bid
price. These tools and tackles shall be separately packed and sent to site. The
Contractor shall also ensure that these tools and tackles are not used by him during
erection, commissioning and initial operation. For this period the Contractor should
bring his own tools and tackles. In case these tools and tackles are used by the
Contractor during erection, commissioning or initial operation the same shall be
refurbished repaired/replaced as required to the satisfaction of the Employer before
handing over to the Employer. All the tools and tackles shall be of reputed make
acceptable to the Employer.

WELDING

If the manufacturer has special requirements relating to the welding procedures for
welds at the terminals of the equipments to be per formed by others the
requirements shall be submitted to the Employer in advance of commencement of
erection work.

COLOUR CODE FOR ALL EQUIPMENTS/ PIPINGS/ PIPE SERVICES

All equipment/ piping/ pipe services are to be painted by the Contractor in
accordance with Employer's standard colour coding scheme, which will be furnished
to the Contractor during detailed engineering stage.

PROTECTION AND PRESERVATIVE SHOP COATING
PROTECTION

All coated surfaces shall be protected against abrasion, impact, discoloration and
any other damages. All exposed threaded portions shall be suitably protected with
either metallic or a nonmetallic protection device. All ends of all valves and piping
and conduit equipment connections shall be properly sealed with suitable devices to
protect them from damage. The parts which are likely to get rusted, due to exposure
to weather, should also be properly treated and protected in a suitable manner. All
primers/paints/coatings shall take into account the hot humid, corrosive & alkaline,
subsoil or over ground environment as the case may be. The requirements for
painting specification shall be complied with as detailed out in Part-A & B of the
Technical Specification.

PRESERVATIVE SHOP COATING
All exposed metallic surfaces subject to corrosion shall be protected by shop

application of suitable coatings. All surfaces which will not be easily accessible after
the shop assembly, shall be treated beforehand and protected for the life of the
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equipment. All surfaces shall be thoroughly cleaned of all mill scales, oxides and
other coatings and prepared in the shop. The surfaces that are to be finish-painted
after installation or require corrosion protection until installation, shall be shop
painted as per the requirements covered in the relevant part of the Technical
Specification.

Transformers and other electrical equipments, if included shall be shop finished with
one or more coats of primer and two coats of high grade resistance enamel. The
finished colors shall be as per manufacturer's standards, to be selected and
specified by the Employer at a later date.

Shop primer for all steel surfaces which will be exposed to operating temperature
below 95 degrees Celsius shall be selected by the Contractor after obtaining specific
approval of the Employer regarding the quality of primer proposed to be applied.
Special high temperature primer shall be used on surfaces exposed to temperature
higher than 95 degrees Celsius and such primer shall also be subject to the approval
of the Employer.

All other steel surfaces which are not to be painted shall be coated with suitable dust
preventive compound subject to the approval of the Employer.

All piping shall be cleaned after shop assembly by shot blasting or other means
approved by the Employer. Lube oil piping or carbon steel shall be pickled.

Painting for Civil structures and equipment/system covered under this package shall
be done as specified under technical requirements on civil works in relevant part of
this specifications.

QUALITY ASSURANCE PROGRAMME

To ensure that the equipment and services under the scope of contract whether
manufactured or performed within the Contractor's works or at his sub-contractor’s
premises or at the Employer’s site or at any other place of work are in accordance
with the specifications, the Contractor shall adopt suitable quality assurance
programme to control such activities at all points, as necessary. Such programmes
shall be outlined by the Contractor and shall be finally accepted by the
Employer/authorised representative after discussions before the award of the
contract. The QA programme shall be generally in line with ISO-9001/1S-14001. A
quality assurance programme of the contractor shall generally cover the following:

a) His organisation structure for the management and implementation of the
proposed quality assurance programme

b) Quality System Manual

c) Design Control System

LOT-IA PROJECTS TECHNICAL SPECIFICATION GENERAL TECHNICAL PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-C REQUIREMENTS 26 OF 83

SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2

Page 150 of 500






