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TECHNICAL REQUIREMENTS (ﬁ-rpc

1.00.00

1.01.00

1.02.00

1.03.00

LOW PRESSURE PIPING

EQUIPMENT SIZING CRITERIA

All the piping systems and equipment supplied under this package shall be designed to
operale without replacement and with normal maintenance for a plant service life of 30 years,
and shall withstand the operating parameter fluctuations and cycling which can be narmally
expecled during this period.

For all Low Pressure piping systems covered under lhis specification, sizing and system
design shall be lo lhe requirements of relevant codes and standard indicated. In addilion to
this, requirements of any stalulory code as applicable shall also be taken into consideration.

Inside diameters of piping shall be calculated for the flow requirements of various systems.

The velocities for calculating the inside diameters shall be limited to the following:

a) Water Application
Water Velocity in m/sec
Pipe Size Below 50-150 200 mm
50 mm mm & abave
(a) Pump suction ——— 1.2-1.5 1.2-1.8
(b) Pump discharge
and recirculation 1.2-1.8 1.8-2.4 2.1-2.5
(c) Header e 1.5-2.4 2.1-2.4

Pipe line under gravity flow shall be restricled lo a flow velocily of 1 m/sec generally.
Channels under gravity flow shall be sized for 2 maximum flow velocily of 0.6 m/sea.

WILLIAM & HAZEN formula shall be used for calculating the friction loss in piping
systems with the following "C" value:

(i) Carbon sleel pipe 100
(i) Ductile Iron. 140
(iii) Rubber lined steel pipe 120
(iv) Stainless steel pipe 100

For calculating the required pump head for pump selection, at least 10%  margin
shall be taken over the pipe friction losses and static head shall be calculated from
the minimum water level of the tank/ sump/ reservoir from whichctheipimps draw

Y,

waler. {57
(b) Compressed Air Application ((\ "_‘-' N

Compressed air 156.0 m/sec.(under Average Pressure & T'émp:ébrr’ﬂ”ifions)
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CLAUSE NO.

TECHNICAL REQUIREMENTS NTPC

1.04.00

1.05.00

1.06.00

1.07.00

1.08.00

1.09.00

1.10,00

1.11.00

1.12.00

1.13.00

1.14.0

The pipes shall be sized for the worst (i.e. maximum flow, temp. and pressure values)

operating conditions,

Based on the inside dia. so eslablished, thickness calculation shall be made as per ANSI B
31.1 OD and thickness of pipes shall than be selecled as per ANSI B 36.10/1S-1239 Heavy
grade/|S-3589/ASTM-A-53/API-5L/ANSI B 36.19 as the case may be.

Corrosion allowance of 1.6 mm will be added to the calculated thickness being considered
(excepl stainless steel piping).

Bend thinning allowance/manufacluring allowance etc. shall be as per the requirement of the
design code provision.

High points in piping system shall be provided with venls along with valves as per the syslem
requirement. Low points shall be provided with drains along with drain valves as per the
system requirement. Drain lines shall be adequalely sized so as to clear condensate in the
lines. Material for drain and vent lines shall be compalible with that of the parent pipe
malerial.

Malerial of construction for pipes carrying various fluids shall be as specified elsewhere.
Compressed air pipe work shall be adequately drained to prevent internal moisture
accumulation and moisture traps shall be provided atl siralegic locations in the piping
systems.

Depending upon the size and system pressure, joinls in compressed air pipe work shall be
screwed or flanged. The flange shall be welded with the parenl pipe al shop and shall be hot
dip galvanized before dispalch to site. Alternatively, the flanges on Gl pipes may be screwed-
on flanges also.

Threaded joints shall be provided with Teflon sealant tapes.

Following types of valves shall be used for the syslem/service indicaled

SYSTEM TYPES OF VALVES
Butterfly Gale Globe Check Ball Plug
Walter % X ¥ % %
Air % X % X
Drains & vents X X X
Recirculation pipes along with valves, breakdown orifices elc. shall be provided for

important pumping systems as indicated in respective process and instrumentation diagrams

(P&IDs). The recirculation pipe shall be sized for minimum 30%design flow of single pump
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CLAUSE NO.

TECHNICAL REQUIREMENTS N'rgg

2.00.00

2.01.00

2.02.00

2.02.01

20202

2.02.03

2.02.04

2.02,05

2.02.06

2.02.07

2.02.08

2.02.09

TECHNICAL SPECIFICATION
GENERAL

Specific technical requirements of low-pressure piping. fitlings, supports, valves, specialties
and tanks etc. have been covered under this Sub-section. Il includes details pertaining to
design and material of construction for piping, fittings, valves, equipment, elc.
cleaning/surface preparation application of primer and painting on over ground piping. It also
includes detailed technical requirement of laying underground/buried piping including water
proofing/anti corrosive protection. It alsa covers design, engineering, manufacturing,
fabrication, technical delails of piping, valves, speciallies, piping hangers / supports, tanks
elc.

Pipes and fittings

All low pressure piping systems shall be capable of withstanding the maximum pressure in
the carresponding lines at the relevant temperatures. However, the minimum thickness as
specified in the following clauses and or respeclive codes for pipes and fittings shall be
adhered to. The bidder shall furnish the pipe sizing/ thickness calculation as per the criteria
menlioned above under LP piping equipment sizing criteria of this Technical Specification.

Piping and fittings coming under the purview of IBR shall be designed salisfying the
requirements of IBR as a minimum.

Supporting arrangement of piping systems shall be properly designed for systems where
hydraulic shocks and pressure surges may arise in lhe system during operation. Bidder
should provide necessary protective arrangement like anchor blocks/anchor bolt etc. for the
safeguard of the piping systems under above mentioned condilions. The requirement will be,
however, worked out by the contractor and he will submil the delailed drawings for
thrust/anchor block to the Employer. Exlernal, and internal, attachments lo piping shall be
designed so as not lo cause flattening of pipes and excessive localized bending stresses.

Bends, loops, off sels, expansion or flexible joints shall be used as required in order to
prevent overstressing the piping system and to provide adequate flexibility. Flexibility
analysis (using software packages such as Caesar-ll etc.) shall be carried out for sufficiently
long piping (straight run more than 300M).

Wherever Bidder's piping coming under this specification, lerminates at an equipments or
terminal point not included in this specification, the reaction and the thermal movement
imposed by bidder's piping on equipment lerminal point shall be within limits to be approved
by the Employer.

The hot lines shall be supported wilh flexible conneclions to permit axial and lateral
movements. Flexibility analysis shall be carried out for pipelines which have considerable
straight run as indicated above and necessary loops/ expansion joint etc. shall be provided
as may be necessary depending on layoul.

Piping and fillings shall be manufaclured by an approved manufacturer of repule. They

should be truly cylindrical of clear internal diameter, of uniform thickness, smooth and strong,
free from denls, cracks and holes and other defecls

For rubber lined ERW pipes, beads shall be removed.

Inspection holes shall be provided al suitable locations for pipes 8
required for periodic observations and inspeclion purposes.

p— L -
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CLAUSE NO:

TECHNICAL REQUIREMENTS NTPC

2.02.10

2.02.11

2.03.00

2.03.01

2.03.02

2.03.03

2.03.04

2.03.05

2.03.06

Al all interseclion joints, it is Contraclor's responsibility to design and provide suitable
reinforcements as per the applicable codes and standards.

For large size pipes/ducls, at high point and bends/change of direclion of flow, air release
valves shall be provided as dictated by the system requirement and operation philosophy &
tripping conditions of pumping system. Sizing criteria for air release valves shall be generally
on the basis of valve size to pipe diameter ratio of 1:8. Requirement shall be decided as per
relevant code.

Transient analysis /surge analysis where ever specified and required shall be conducted in
order to determine the location , number and size of the Air-Release valve on certain long
distance/high volume piping systems, if applicable within the scope of work of the package.

Material

Alternate malerials offered by Bidder against those specified. shall either be equal to or
superior to those specified, The responsibility for establishing equality or superiority of the
alternate materials offered rests entirely with the Bidder and any standard code required for
establishing the same shall be in English language.

No exitra credit would be given to offers containing materials superior to those specified.
Likewise no extra credit would be given to offers containing pipe thickness more than
specified.

All materials shall be new and procured direclly from the manufacturers. Malerials procured
from traders or stockists are nol acceplable.

All malerials shall be certified by proper material test cerlificates. All malerial test certificates

shall carry proper heat number or other acceplable references to enable identification of the
cerificate thal cedifies the material.

Material of construction for pipes carrying various fluids shall be as follows:

SIN Type of Fluid Material

1. | 1) Ordinary Waler (Raw Waler, | I1S-2062 Gr-E-250B/ASTM A-36/ASTM A-53
Clarified Water, etc.) type 'E'Gr.B/IS-3589 Gr. 410 /1S-1239 Heavy.
i) Equipment cooling water
including Both primary & secondary
circuit (DMCW pH-correcled &
ACW drain waler)

2, | i) Demineralised water, Stainless Steel to ASTM A312, Gr. 304
ii)Alkaline solution (ECW system | welded for sizes 65 mm NB and above
chemical dosing) Stainless steel to ASTM A312, Gr. 304
sch.40s seamless for sizes 50mm and below
3. | i) Drinking (potable) water ASTM A-53 type E Gr, B galvanized/ |S 1239
iilCompressed air (Instrument & | Gr heavy galvanized/IS 3589 Gr 410
service air) galvanized. Galvanized shall be to IS- 4736
or equivalent.

In water lines, pipes upto 150mm Nb shall conform to ANSI B36:10/ASTM-A-53, Ty,

/15:1239 Gr. Heavy and minimum selected thickness shall gﬂLb & less.than 1S:1239,

Heavy excepl! for demineralised water, drinking water and @ndeé.‘: spill lines.
el
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CLAUSENQ, TECHNICAL REQUIREMENTS tﬁg'rpc
2.03.07 Pipes of above 150mm Nb shall be lo AWWA-C200/ANSI B 36.10/ASTM A-53/IS 3589 |

Gr.410. Pipe lo be fabricated by the bidder shall be rolled and bull welded from plales
conforming to ASTM A-53 type 'E' Gr. B/IS 2062 Gr E-250B/ASTM-A-36. However, larger
pipes, i.e. 1000mm Nb and above shall be made from plales conforming to ASTM A 36/IS
2062 Gr.E-250B and shall meet the requirements of AWWA-M-11 (for deflection & buckling
criteria considering water filled pipe as well as vacuum condition that may prevail during
transient/surge conditions, truck-load, rail-load and weight density for compacted soil cr any
other load as the case may be).

2.03.08 In demineralised water service, the pipes upto 50 Nb shall be of stainless steel ASTM A 312,
Gr. 304 sch. 40 Seamless. The size for these pipes shall be lo ANSI B 36.19. These shall be
socket welded. The material for pipe from 65mm NB upto and including 400 NB shall be to
ASTM A 312, Gr, 304 (welded). In no case the thickness of fitlings shall be less than parent
pipe thickness.

Bidder/Contractor shall note thal pipes offered as per a particular code shall conform lo that
code in all respecls i.e. Dimension, tolerances, manufacturing methods, material, heat
treatment, lesling requirements, elc. unless otherwise menlioned elsewhere in the
specification.

2.03.09 Instrument air, Plant (service) air lines and Drinking waler lines shall be to ASTM A 53 lype E
grade B/ANSI B 36. 10/IS 3589, Gr. 410 / 1S: 1239 Heavy (in case thickness calculaled is
more than gr. Heavy, ANSI B 36.10 Schedule numbers shall be followed) and galvanized to
IS 4736 or any equivalent internationally reputed standard. The material of the pipes shall be
to ASTM A 53 type 'E' Gr. B / 18: 3589, Gr. 410 / 1S: 1239 Gr. Heavy. The fittings shall be of
either same as parent material or malleable iron to 1S-1879 (galvanized).

2.063.10 Spiral welded pipes as per API-5L/1S-3589 are also acceplable for pipe of size above 150
NB. However minimum thickness of the pipes shall be as elaboraled in above clauses.

2.03.11 Condensale lines shall be to ASTM A 106 Gr. B and dimension to ANSI B 36.10 schedule
"standard” as minimum to be maintained.

2.03.12 If carban steel plates of thickness more than 12 mm are used for manufacture of pipes,
fittings and other appurtenances, then the same shall be control-cooled or normalized as the
case may be following the guidelines of the governing code.

2.04.00 Field routed pipes:

2.04.01 Pipe lines of NB 50 size and below are regarded as field run piping. It is Bidder's
responsibility to plan suitable layouls for these sysiem insitu. Bidder shall prepare drawings i
indicating the layout of field run pipe work. These drawings shall be approved by Project '
Manager to the installation of the field run pipe work. Based on these approved layouls the
Bidder shall prepare the BOQ of field run-pipes and submit to Employer for approval.

2.05.00 Slope/Drains and Vents

2.05.01 Suitable slope shall be provided for all pipelines lowards drain points. It is Bidder
responsibility to identify the requirements of drains and venls, and supply the necessary pipe
work, valves, filtings, hangers and supports etc. As per the system requirement low paints in
the pipelines shall be provided wilh suitable draining arrangement and high poinls shall be
provided wilh vent connections where air or gas pockets may occur. Vent for use during
hydrostalic lest shall be plugged after the completion of the tesl. Vent shall not be less than
15mm size. Drains shall be provided at low poinls and at pockets in piping such that
complete drainage of all systems is possible. Drain shall nol be less than 15mm-forline size
up to 150mm, not less lhan 20mm up to 300mm and not less than 2'511ﬁm'-tii".“_§-50mm lo
600mm pipes and not less than 50mm for 600mm and above pipes. / é §
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CLAUSE NO.

TECHNICAL REQUIREMENTS "E&’-’Eg

(a)

(b)

(c)

(d)

(e)

2.05.02 Air piping shall be sloped so thal any part of the system can be drained thraugh the shut-off
drain valve or drain plugs.

2.06.00 Pipe Joints

In general all waler lines 65mm NB and above, are to be joined generally by butt welding
except the locations where valves/fittings are to be installed with flanged connections and
50mm and below by socket welding unless mentioned otherwise specifically. All air lines
shall be of serewed connection and rubber lined pipes of flanged connections.

2.06.01 Screwed Joints

Threading of pipes shall be carried out after bending, heat treatment etc. If not
possible, threading may be done prior to these operalions but proper care should be
laken lo protect them from damage. Threads shall be to ANSI B 2.1 (taper) NPT/IS:
554 unless specified otherwise.

Galvanized pipe shall generally be joined by screwing into sockets. The exposed
threaded portion on the outside of the pipes shall be given a zinc silicate coating.
Galvanized pipes shall not be field joined by welding for protection of Galvanising
Zinc layer, Screwed ends of Gl pipes shall be thoroughly cleaned and painted with a
mixture of red and white lead before jointing. For galvanized pipe sizes above 150
mm NB, screw & sockel jointing as per ASTM-A-865 shall be employed for both
pipe-to-pipe and pipe-to-filling jointing. For pipe to fitting connection since no direct
threading can be done on the fittings (supplied as per ASTM-A-234 Gr. WPB and
ANSI B-16.9) necessary sltraight pipe lengths acting as match pieces shall be welded
to the fitting at both ends and subsequently the free ends of the straight lengths shall
be threaded as per ASTM A-865 for joinling with main pipe. Once welding of fittings
with match pieces and threading of free ends of malch pieces are over, the entire
fabricaied piece shall be galvanized, or in case malch pipss and fittings are already
galvanized before the above mentioned fabrication then suitable application of Zine-
Silicate paste adequalely al the welded surface (both in side & aut side) after welding
with zinc rich eleclrode, along with the nascent threaded metal portions at both free
ends given the same applicalion of Zinc Silicate paste, Alternatively flanged jointing
may be employed for pipe sizes 100 NB and above. However, lhe bidder shall
ensure the galvanized pipe joints do not fail during hydro test.

Teflon tapes shall be used to seal out screwed joints and shall be applied to the male
threads only. Threaded parls shall be wiped clean of oil or grease with appropriate
solvent if necessary and allowing proper lime for drying before applying the sealant.
Pipe ends shall be reamed and all chips shall be removed. Screwed flanges shall be
altached by screwing the pipe through the flange and the pipe and flange shall be
refaced accuralely,

For pipe sizes from 350 mm NB lo 550 mm NB (including 350 NB & 550 NB) the Gl
pipes shall be of flanged connection, However, Lhe pipes after welding of flanges
shall be complelely galvanized. Any sile welding done on galvanized pipes shall be
done with zinc-rich special electrodes and the welded surfaces whether inside or
outside shall be coaled with zinc-silicale paste. Seal welding of flanges with zinc-rich
electrode will be permitled only when any flange is leak-prane during hydro testing.

For pipe sizes 600 mm NB and above, the Gl pipes shall be of welded connection
(with zinc-rich special electrodes) followed by application of zinc silicate coating at
welded surfaces both inside and outside the pipe, excepl for the last blank/blind
flange, or, equipmen! connection where applicalion of zinc-silicate pa‘ate afler |
welding cannot be done due to inaccessibility of the inside welded surface

galvanic prolection has been impaired due lo weldlng of pi e—%é pipe |osqt»

last erection joint shall be flanged joint.

-
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CLAUSE NO.

TECHNICAL REQUIREMENTS lﬁgpc

2.06.02

2.06.03

2.07.00

207.01

2.07.02

2.07.03

2.07.04

2.07.07

2.08.00

2.08.01

2.08.02

Welded Joints

(a) For making up welded joints (bult weld or socket weld) the welding shall be
performed by manual shielded metal arc process in accordance with the
requirements specified elsewhere in the spec. Any welder employed for carrying butl
welding shall be qualified as per ASME section |X for the type of joints he is going to
weld. Jointing by butt weld, or socket weld shall depend upon the respective piping
malerial specifications.

Flanged Joints

(a) Flanged connections for pipes are o be kept lo the minimum and used only for
conneclions (o vessel, equipments, flanged valves and other filtings like
strainer/lrapslorifices ele. for ease of conneclion and maintenance elc. Rubber lined
pipes shall be flange joined anly.

(b) All llanged valves intended for installation on steel piping system, shall have their
flanges drilled to ANSI B 16.5 (or equivalent) and according to the pressure class
staled in their respeclive piping material specification.

(c) Drilling on flanges of flanged valves must correspond to the drilling of flanges on the
piping system on which the valves are inslalled.

Bends/elbows/mitre bends/ Tees/ Reducers & other fittings

For pipe fillings such as elbows (long radius), reducers, lees, elc. the malerial shall be lo
ASTM-A-234 Gr. WPB/ASTM-105 up to 300 NB. For pipe fittings above 300 NB, the fittings
may be fabricated conforming to parent pipe material. Provision of compensation pads shall
be kepl as per ANSI B 31.1. The fitting shall conform to Ihe dimensional standard of ANSI| B-
16.9/ 16.11.Furher branching in pipes for sizes 6bnb and above Is also acceplable (ANSI B
31.1).

However, for pipes up to 150 NB, pipe fittings may be supplied with material and dimension
conforming lo 1S 1239 in case parent pipes also conform lo IS 1239.

For pipe size 350Nb and above milre bends may be used for all pipes except rubber lined
pipes. The bend radius shall be 1% times the nominal pipe diameter. 90 deg. bends (mitre)
shall be in 4 pieces (3 culs) and 45 deg. milre bends shall be in 3 pieces 22% deg.
Fabricalion of mitre bends shall be as delailed in BS 2633/BS534.

For pipes, above 1200 NB, reducer and lees shall be o dimensional standard of AWWA-C-
208.

Slainless steel fittings shall conform to either ASTM-A-182 Gr. 304 or ASTM-A-403 Grade
WP. 304 Class-S, for sizes upio and including 50 mm NB, i.e. the fittings shall be of
seamless conslruction. However, for stainless fitlings above 50 mm NB, the same shall
conform to ASTM-A-403 Gr. WP 304 Class W i.e. the fitlings shall be of welded construction
slrictly in accordance with ASTM-A-403.

In no case, the thickness of fittings shall be less than lhe thickness of parenl pipe,
irrespective of malenal of construction.

Flanges

Flanges shall be slip on type. Welding of flanges in lension is not permilled.,

S8 plales lo ASTM-A- 240 Gr 304 or equivalent.
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TECHNICAL REQUIREMENTS Iﬁgpc

2.09.00

2.09.01

2.09.02

209.03

Specific technical requirement of laying buried pipe with anti corrosive treatment

The pipe in general shall be laid with the top of the pipe minimum 1.0 (one) meter below
finished general ground level.

Trenching

(a) The trench shall be cut true to the line and level and shall follow the gradient of the
pipeline. The width of the trench shall be sufficient to give free working space on
each side of the pipe. Trenches shall conform to IS 5822 or any international
standard.

Preparation and cleaning of piping

(a) The pipeline shall be thoroughly cleaned of all rust, grease, dirt, weld scales and
weld burrs ete. moisture or other foreign matter by power cleaning method such as
sand or grit blasting, power lool cleaning, elc. Grease or heavy oil shall be removed
by washing with a volatile solvent such as gasoline, Certain inaccessible portions ol
the pipeline (which otherwise not possible to be cleaned by power cleaning methods)
may be scrubbed manually with a stiff wire brush and scrapped where necessary
with specific permission of the Project Manager.

(b) On the internal surface for pipes 1000 Nb and above, a coal of primer followed by a
hot coal-lar enamel or coal lar epoxy painting (cold) shall be applied.

Coating and wrapping/ Anti corrosive Protection Coal tar tape

a. Buried piping shall be coaled and wrapped, as per specificalion, after completion of
welded and/or flanged conneclions, and afler completion and approval of Hydro
testing. Materials to be used for coating and wrapping of underground pipelines are:

(1) Coaling primer (coal tar primer)
(2) Coating enamel (coal tar enamel)
(3) Wrapping materials.

All primer/coating/wrapping malerials and methods of application shall conform to 1S:
10221 excepl asphalt/bitumen malerial. Materials (primer/coating/wrapping) as per
AWWA-C-203 are also acceptable.

Protective coaling shall consist of coal tar primer, coal lar enamel coaling, glass
fiber, lissue inner wrap followed by glass fiber or coal tar impregnated Kraft ouler
wrap or finish coal.

Number of coats and wraps, minimum thickness for each layer of application shall be
as per 15-10221. Number of. Coats and wraps shall be decided based on soil
corrosivity/resislivity as indicaled in 1S-10221. Soil data-for this purpose shall be
made available.

Total thickness of compleled coating and wrapping shall not be less than 4.0 mm.

b. Alternalively, the anti-corrosive protection for buried pipes can consist of anli-
corrosive protection Coal-tar tapes. Material and application of tapes shall conform to
IS 15337 or equivalenl. These-lapes shall be applied hot over the cold
primer in sleps of 2mm thickness so as to cover the spTrar ec;ges of the figgl
the application of second lape. The tolal nominal thlckpes lhe*.gnished )
coating shall be 4.0 mm. 187 pdke \e \ -
= .':'hr‘n., lr_l.\ 7
= |\ M= '.'.,n'i..d )ir I} {i
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RLAVSE S TECHNICAL REQUIREMENTS 'ﬁrpg

2.09.04 Trench bed preparation and back filling
Prior lo lowering and laying pipe in any excavated trench, the botlom of the trench may
require lo be back filled and compacted (or as the case may be) to provide an acceplable
bed for placing the pipe. Bed preparation in general shall be as per |S: 5822.

2.09.05 laying of galvanized steel (Gl) pipes

All the joints shall be screwed with socket or flanged. Screwed ends of Gl pipes shall be
thoroughly cleaned and painted with a mixture of red and white lead before joinling Threaded
portion on either side of the socket joint shall be applied with Zinc silicale paste.
All the provisions for trenching' bed preparation’ laying the pipe application of primer' coaling’
wrapping with tapes and back filling etc. as indicated for "laying of buried piping" and " anli
caorrosive protection for buried piping" are applicable for buried galvanized steel (Gl) pipes
also.

2.10.00 Cleaning and flushing

2.10.01 All piping shall be cleaned by the Bidder before and after ereclion fo remove grease, dirt,
dust, scale and welding slag.

2.10.02 Before erection all pipe work, assemblies, sub-assemblies, fittings, and components, elc.
shall be thoroughly cleaned intermally and externally by blast cleaning or by power driven
wire brushes and followed by air-blowing . However for pipe sizes below 100nb the pipes
may be cleaned internally by compressed air blowing as an allernative lo inlernal blast
cleaning. The brushes shall be of the same or similar material as the metal being cleaned.
Cleaning of Galvanized pipes shall be done by air blowing only,

2.10.03 After erection, all water lines shall be mass flushed with water. The cleaning velocilies in
waler lines shall be 1.2-1.5 limes the operating velocities in the pipelines.

2.10.04 All compressed air pipe work shall be cleaned by blowing compressed air.

2.,11.00 Specification for hangers and supports

2.11.01 All supports and parts shall conform la the requirement of power piping code ANSI B 31.1 or
approved equivalent,

2.11.02 The maximum spans of the supports of slraight length shall not exceed the recommended
values indicaled in ANSI B 31.1.

2.11.03 At all sliding surfaces of supports suitable arrangement is to be provided to minimize sliding
{riction.

2.12.00 Design/Construction/Material Particulars of Gate/ Globe /Check /Butterfly / Ball [ Air
release /Float valves [ Moisture Traps.

212.01 GENERAL
(a) All valves shall have indicators or direction clearly marked on the hand-wheel so lhal

the valves opening/closing can be readily determined. ey
(b) Special altention shall be given lo operating mechanism for large su?re \;al\f%i ha
view to obtaining quick and easy operation ensuring that a minimur| of \namtenance
is required, \, W
e
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2.12.02

ERAVIEND; TECHNICAL REQUIREMENTS NTPC
(c) The valves coming in vacuum lines shall be of extended gland type and/or waler
sealed.
(d) The actuator-operated valves shall be designed on the basis of the following:

(1) The internal parts shall be suitable 1o support the pressure caused by the
aclualors,

(2) The valve-actualor unit shall be suitably stiff so as nol o cause vibralions,
misalignments, elc.

(3) All acluator-operated valves shall be provided with hand operated gearing
mechanism also.

(4) All actuators operated valves shall open/ close fully within time required
by the process.

(e) Valves coming under the purview of IBR shall meel IBR requiremenls.

(f) All valves shall be provided with embossed name plate giving details such as tag
number, type, size etc.

{g) Wherever required valves shall be provided with chain operalor, extension spindles
and floor stands or any other arrangement approved by employer so that they can be
operaled with ease from the nearesl operating floor. Wherever necessary for safety
purpose locking device shall be provided. Further, necessary small platforms for
facilitaling easy valve operation shall be provided by the contracior wherever
necessary in consultation with project manager within the bid price al no extra cost to
emplayer

VALVE BODY MATERIAL
Valve body material for various services shall be as follows:

Valve body material for water application like Secondary circuil auxiliary cooling water of
ECW system, Raw water, Ash water make-up, service waler, clanfied water, DM cooling
waler (pH corrected) |, drinking waler elc. shall be cast iron for sizes 65NB and above; gun-
melal for sizes 50 Nb and below.

For compressed air application, valve body malterial shall be cas! carbon steel or forged
carbon sleel for sizes 65 mm NB & above and Gun meial for sizes 50 NB and below,

DM waler: SS body and disc along with SS internals. However for butlerily valves, Casl Iron
/Ductile Iron/SG iron/carbon steel body and disc with elastomer  lining are also acceptable.

Condensate: Cast Carbon Steel / Forged Carbon Steel.

The design, material, construclion, manufaclure, inspection, lesling and performance of
valves shall comply with all currently applicable slatutes, regulations and safety codes in the
localily where the valves will be installed. The valves shall conform to the latest editions of
applicable codes and standards as mentioned elsewhere. Nothing in this specification shall
be conslrued lo relieve the Bidder of his responsibility. Valves in general shall conform to-the
requirements of the following standards. =

Standards and Codes 5"'._ ."- ; |
i ._'. f & oWar ) '. \
AWWA-C-504 Rubber seated butterfly valves“.:l- [\ Margoror ‘l -

"Welime Lol
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CLAUSE NO.

TECHNICAL REQUIREMENTS ‘ﬁ%’ﬂ’é’

BS-5155/EN-593

Cast iron and sleel body bulterfly valves for general

163

purpose.

|S-778 Gun-metal gate, globe and check valves for general
purpose.

BS-5154 Copper alloy globe/globe stop and check and gaie
valves for general purpose.

1S-780 Sluice valves for water warks purpose (50-300 mm size)

1S-2906 Sluice valves for water works purpose (350-1200 mm size)

1S-5150 Casl iron wedge and double disc gate for general
purpose.

BS-5152 Specification for cast iron globe valves.

BS-5153 Casl iron check valves for general purpose.

15-5312 Swing check type reflux (non-return) valves

ANSI B 16.34 Standard for valves.

API-594 Standard for Dual-check valves.

API-600 Sleel gate valves.

ANSI-B-16.10 Valves face lo face and olher relevant dimension.

API-588 \alves inspection test.

212,04 End Connections

The end connections, shall comply with the following:

Socket welding (SW) - ANSI B 16.11

Butt Welding (BW) - ANSI B 16.25.

Threaded (SC) - ANSI B 2.1

Flanged (FL) - ANSI B 16.5& AWWA-C-207 (sleel llanges), ANSI B 16.1 (Casl Iron flanges).
2.13.00 Gate/Globe/Check Valves

(a) All cast iron body valves (gate. globe and non-return) shall have ilanged end
conneclions; (screwed ends for Ductile D.2NI body valves are notl acceplable).

(b) All steel and stainless steel body valves of sizes 65 mm and above shall have
flanged or butt welding ends. Valves of sizes below 65mm shall have ﬂahged or
sockel welded ends. Compalibility of welding between valve body alenél and
connecling pipe material is a pre-requisile in case of bull-welded ’(OIF{IS..l (et :

™

A

(c) All gun metal body valves shall have screwed ends.

‘@%

7 \,\ OT-IA PROJECTS
G/&S| DESULPHURISATION (FGD)
I4YSTEM PACKAGE

TECHNICAL SPECIFICATION SUB-SECTION-I-M8
SECTION-VI, PART-B (LOW PRESSURE PAGE 11 OF 16
BID DOC. NO.:CS-0011-108(1A)-2 PIPING)

2379
161



907/2020/PS-PEM-MAX

CLAUSE NO.

TECHNICAL REQUIREMENTS lﬁ%’gg

(d)
(e)

(f)

(9)

(h)

(i)

()

(k)

(1)

(m)

All flanged end valves/speciallies. shall be furnished along with malching counter
flanges, fasteners, gaskels etc. as required lo complele the joints.

Gatel/sluice valves shall be used for isolalion of flow. All gate valves shall be of the
full-way type, and when in the full open position the bore of the valve shall nol be
constricted by any part of the gate.

Gate valves shall be of the solid/elastic or arliculated wedge disc. Gaie valves shall
be provided with the following accessories in addition to other standard items:

(1 Hand wheel
(2) Position indicator (for above 50 mm NB valve size)
(3) Draining arrangement wherever required.

Globe valves shall be used for regulalion purposes. They shall be provided with hand
wheel, position indicator, draining arrangemenl (wherever required) and arrow
indicating flow direction. Preferably, the valves shall be of ihe verlical slem type.
Globe valves shall preferably have radiused or spherical seating and discs shall be
free lo revolve on the spindle.

The pressure shall preferably be under the disc of the valve. However, globe valves,
with pressure over the disc shall also be accepled provided (i) no possibility exists
that flow from above the disc can remove either the disc from stem or component
from disc (ii) manual globe valves can easily be operaied by hand. If the fluid load on
the top of the disc is higher than 40-60 KN, bypass valve shall be provided which
permits the downstream system lo be pressurized before the globe valve is opened.

Check valves shall be used for non-return service, They shall be swing. check lype
or double door (Dual plate)check lype with a permanent arrow inscription on the
valve body indicating the fluid flow direclion. In long distance pipes lines with
possibility of surge-occurrence, dual plate check valves are preferable for its spring
controlled opening /closing of flaps/doors against flow reversals. However, dual plate
check valves shall not be used for sizes more than 600mm NB

For bore greater than 2" the valves musl be swing check type or dual plate check
lype suitable for installation in all positions (vertical and honzonlal),

For bore smaller than or equal to 2" the valves must be of Ihe pislon type to be
inslalled, in horizonlal posilion.

All gate and globe valves shall be provided with back seating arrangement to enable
on line changing of gland packing. The valves shall be preferably outside screw &
yoke type.

All gale and globe valves shall be rising stem type and shall have limil switches for
full OPEN and full CLOSED indicalion wherever required. This will include motor-
operaled valves also wherever required. In such cases the limil switches shall form
an inlegral part of the valve. Stop-gap arrangement in this respect is not acceptable,

All valves except those with rising stems shall be provided with continuous
mechanical position indicators: rising slem valves shall have only visual indication
through plastic/metallic stem cover for sizes above 50 mm nominal bore.

For Cl gate, globe and check valves wherever thickness ol bodyllr}p I {
mentioned in the valves slandards, thickness menhoneﬂ |n IS» 1538 1

be applicable. 38 o 72 ‘E‘

'/":b‘.‘/’ 2
(57 o ) 4 NPGC

{ uc t.mr {i :
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}65

CLALSE f0: TECHNICAL REQUIREMENTS ",‘.,'-‘?Eé"
2.13.01 MATERIAL OF CONSTRUCTION (GATE/GLOBE/CHECK VALVE)
(a) The materials shall generally comply with the following:
(1)  Cast Steel Valves
Body & bonnet ASTM A 216 Gr. WCB/
ASTM A 105
Disc for non-return ASTM A 216 Gr. WCB/
Valves ASTM A 105
Trim. ASTM A 182 Gr. FB or Equivalent
(2) Stainless steel valves
Body & Bonnet SS 304
Disc -do-
Trim. SS 316
(3) Cast iron valves
Body & bonnel BS 1452 Gr. 14/18-210 Gr. FG 260
Sealing surfaces and rings 13% chromium steel/ 13% Chrome
overlay
Disc for non-return valves BS 1452 Gr. 14/1S-210 Gr FG 260
Hinge pin for non-return valves AISI 316
Stem for gate globe valves 13% chromium steel or Equivalent
Back seat 13 % chromium steel / 13% Chrome
overlay
(4) Gun Metal valves
Body and bonnet IS 318 Gr. 2/ Equivalent
Standard
Trim. -do-
(b) Cast iron body valves shall have high alloy sieel stem and seal.
(c) Material for counter flanges shall be the same as for the piping.
(d) Forged carbon steel valves are also acceptable in place of Gun metal valves.
2.14.00 Air Release Valve
(a) The air release valves shall be of automatic double air valve with two orj é%;@
floats. The float shall not close the valve at higher air velocities. The/osifice gntact
joint with the float shall be leak tight joint. ?“ :
A L

-~ ”).‘.I‘_;__JJ
LA
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CLAUSENO: TECHNICAL REQUIREMENTS tﬁrpc

(b) The valve shall efficiently discharge the displaced air automalically from ducts/pipes
while filling them and admit air automatically into the ducts/pipes while they are being
emptied. The valve shall also automatically release trapped air from ducts/pipes
during operalion at the normal working pressure.

(c) Body material of automalic air release valves shall comply generally with BS 1452
Gr. 14/15: 210 Gr. FG 260. and spindle shall conform to high tensile brass.

(d) Air release valves shall not have any integral isolation device within them. Each Air
release valve shall be mounted, preceded by a separate isolation gate/ butterfly
valve.

2.15.00 Butterfly valves
2.15.01 Design/Construction

(a) The valves shall be designed for the design pressure/temperature of the system on
which it is inslalled and in accordance with AWWA-C-504, EN-593 or any other
approved equivalent standard latest edition. Fabricated steel (IS: 2062 GR. E-250B)
butterfly valves instead of cast iron body valves are also acceptable for size above
300 mm nb diameter,

(b)  The valves shall be suitable for installation in any position (horizontal/verlical etc.)
and shall be generally of double-flanged construction. However for sizes 600 NB
and below the valves of Wafer construclion are also acceptable

(c) Valves-350Nb and above shall have pressure equalizing bypass valves, wherever
system parameters warrant the same.

(d) Valves-200Nb and above shall also be provided with gear operator arrangement as a
standard praclice suitable for manual operation. Manual operation of valve shall be
through gear arrangement having tolally enclosed gearing with hand wheel diameter
and gear ratio designed to meel the required operating lorque It shall be designed to
hold the valve disc in intermediate position between full open and full closed position
without creeping or flultering. Adjustable stops shall be provided to preventl over
travel in either direction.

Limit and torque switches (if applicable) shall be enclosed in water tight enclosures
along wilh suitable space healers for molor acluated valves, which may be either for
On-Off operation or inching operation with position transmitter.

2.15.02 Material of Construction (Butterfly Valves)

Malerials and other design delails shall be as indicated below :

(a) Cast Iron Butterfly Valves

Body & Disc ASTM A48, Gr. 40 with 2% Ni /

1S: 210, Gr. FG-260, with 2% Ni/ SG iron BSEN 1563, Gr
EN GJS-400-15 with 2%Ni and epoxy coated
Shaft BS 970 431 5: 291/ EN 57, or :
AlSI-410 or AWWA-permitled shaft - ,_ RBI LA
malerial equivalent to EN- 57#\!8!410 or better. )
L % 8
Seat ring 18-8 Stainless steel I[ %
\\’-- '
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-IQMB
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Seal Nitrile Rubber
(b) Stainless Steel Butterfly Valves
Body & Disc S5 304
Shaft 8S 316
Seat Rings EPT/BUNA-N/Neoprene
(c) Carbon steel Butterfly Valves
Body & Disc ASTM A 216, Gr. WCB
Shaft SS 304
Disc & Seal Rings EPT/BUNA-N/Neoprene
(d) Elstomer lined Butterfly Valves
Body & Disc ASTM A48, Gr. 40 /1S; 210. Gr, FG-260 / SG Iron (ductile
iron) IS 1865 Gr 400-15 or BSEN 1563, Gr EN GJS-400-15
| ASTM A 216, Gr. WCB with elastomer lining.
Shaft SS 316
2.15.03 Proof of Design Test (Type Test) for Butterfly Valves
Proof of Design (P.0.D.) tesl certificates shall be furnished by the bidder for all applicable
size-ranges and classes of Bullerfly valves supplied by him, in the absence of which actual
P.0.D. test shall be conducted by the bidder
All valves that are designed and manufactured as per AWWA-C-504 { AWWA-C-516 shall be
governed by the relevant clauses of P.O.D testin AWWA-C-504/AWWA-C-516. For Bulterfly
valves, designed and manufaclured to EN-593 or equivalent, the P.O.D. test methods and
procedures shall generally follow the guidelines of AWWA-C-504 in all respect excepl lhal
Body & seat hydro test and disc-strenglh fest shall be conducted al the pressures specified in
EN-593 or the applicable code. Aclualors shall also meet requirements of P.O.D. lesl of
AWWA-C-504/AWWA-C-516.
2.16.00 Float operated valves
(a) Valve shall aulomatically control the rate of filling and will shul off when a
predetermined level is reached and close to prevent aver flow on pre-sel maximum
water level. Valve shall also open and close in direct proportion to rise or fall of water
level.
(b) DESIGN AND CONSTRUCTION FEATURES
L]
The following design and conslruction fealure of the valve shall be _the_-i'pinin1U|n
acceplable. i
(c) Valves shall be right-angled or globe paltern.
(d) Valves shall be balance pislon lype with float ball
-
E‘ENEQ{» (e) Lealher liner shall nol be provided.
8 OT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I-M8
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of two (2) coals.

(h) The valves shall have flanged connections.

(@) Valves shall be suitable for flow velocities of 2 to 2.5m/sec.

CLAUSE NO, TECHNICAL REQUIREMENTS ‘ﬂ%’pc
(f) The body and cover material shall be cast iron conforming to ASTM-A 126 Grade 'B'

or 1S: 210 Grade 200 or equivalent, and Float shall be of copper with epoxy painting
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SECTION-I SUB-SECTION-C2-A

1.01.02

1.01.03

1.01.04

CLAUSENO. QUALITY ASSURANCE oadhiidt
NTPC
FLUE GAS DESULPHURISATION SYSTEM
1.00.0 FLUE GAS DESULPHURISATION SYSTEM

Mills:

Raw material for shaft, coupling, gears and pinions, top and bottom races and
other rotating components shall be subjected to UT. MPI/LPI shall be carried
out to check surface soundness.

r-resistant parts shall be UT/RT tested to check soundness after suitable

All gearboxes shall beun tested for adequate duration to check rise in oil
temperature, noise level and vibration. Check for leak tightness of gear case
also shall be performed.

Feeders:
Any welds in the casing/pulley fabrication shall be checked with MPI.

Routine tests shall be done as per releva
International Standards.

Indian Standards or equivalent

1.02.03 ajor items like plates for casing, head pulley, tail pulley, pulley shaft and
major castings shall be procured with respective material test certificates.
1.02.04 Calibration’check shall be carried out on all feeders.
1.03.0 Dampers:
1.03.01 All the dampers shalle subjected to operational test/checks.
1.03.02 Gas tight Dampers shall be subjected to shop leakage test to demonstrate the
guaranteed tightness as per NTPC Tech Specification.
1.04.0 PIPING, VALVE AND SPECIALITIES:
1.04.01 All pipes and fittings shall be tested as per applicable code.
1.04.02 All valves shall be hydraulically/Air tested for body, seat and back-seat (if
applicable) as per relevant standard.
1.04.03 NDT on valves shall be as per relevant standard.
1.04.04 Valves shall be offered for hydro test in unpainted conditions.
LOT-IA PROJECTS TECHNICAL SPECIFICATION Page
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CLAUSENO. QUALITY ASSURANCE oadnildt
NTPC
1.04.05 Functional checks of the valves for smooth opening and closing shall also be
done.
1.05.00 TANKS / VESSELS:
1.05.01 Atmospheric tanks:

i) All welds joints shall be DP tested and complete tanks shall be water fill
tested.

i) All atmospheric storage tanks fabricated and erected at site shall be
subjected to tests (Hydro, NDT and Vacuum) according to design code
as applicable.

iii) Rubber lining shall be tested for hardness and spark test, as applicable.

1.05.02 Pressure vessels:

1) NDT on weld joint shall be as per respective code requirements or the
minimum as specified as below:

i) 100% DPT on root run of butt weld, nozzle welds and finished
fillet welds.

i) 10% DPT on all finished butt welds.

iii) 10% RT (covering all ‘T’/cross joints) of butt welds.

2) Butt welds of dished ends shall be stress relieved and subjected to
100% RT.

3) Each finished vessels shall be hydraulically tested to 150% of the
design pressure for a duration of 30 minutes.

HEAT EXCHANGER/HEATER:

1.06.01 All material shall be tested for chemical and mechanical properties and NDT as
r relevant standard.

1.06.02 ds and other checks shall be as per relevant code.

1.06.03 Air heaters shall subjected to dimensional and clearance checks as per
standard practice

1.06.04 Lub. oil system, drive system, soef blowing system etc. of Air heaters shall be
checked suitably as per standard prattice

1.07.0 PUMPS:

1.07.01 UT on shaft forgings (greater or equal to 40mm) and MPI/DPT shall be done on
shafts and impeller to ensure freedom from defects.

1.07.02 The pump casing shall be hydraulically tested at 200% of pump rated head or
at 150% of shut off head, whichever is higher. The test pressure shall be
maintained for at least half an hour.

LOT-IA PROJECTS TECHNICAL SPECIFICATION Page
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CLAUSENO. QUALITY ASSURANCE oadnildt
NTPC
1.07.03 The pump rotating parts shall be subjected to static and dynamic balancing.
1.07.04 All pumps shall be tested at shop for capacity, head efficiency and brake horse
power at rated speed as per relevant/applicable standard.
1.07.05 Noise and vibration shall be measured during the performance testing at shop.
1.08.0 STRUCTURES , DUCTS, HOPPERS:
1.08.01 All materials shall be tested for chemical and mechanical properties as per
relevant standard. All plates above 40mm shall be 100% Ultrasonically tested.
1.08.02 Visual inspection of all welds shall be performed in accordance with AWSD1.1.
1.08.03 NDT requirements of structural steel welds shall be as under:
i) 100% RT/UT on butt-welds of plate thickness>= 32mm.
i) For plates of 25mm<=thickness<32mm-10% RT and 100% MPI.
iii) For plates of thickness <25mm-10% MPI/LPI.
1.08.04 Edge for shop and field weld shall be examined by MPI for plate thickness >=
32mm.

VACUUM BELT FILTER SYSTEM:

Impeller, casing and shaft of vacuum pumps shall be tested for chemical and
echanical properties as per relevant standard. All plates above 40mm shall

1.09.02 (if greater or equal to 40mm) and impeller shall be carried out.

1.09.03 shall be tested at shop for capacity, power, pressure,
efficiency, noise and\jbration etc.

1.09.04 Filter cloths and belts shaik be tested for physical properties as per relevant
standard

1.09.05 Hydro cyclones shall be checked by visual, dimensional etc.

1.10.0 SPRAY NOZZLES:

1.10.01 es shall be tested for physical properties
1.10.02 Spray nozzles also Il be subjected to performance test.
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION — V-QMA1 Page
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1.11.0 AGITATORS:
1.11.01 Rubber lining shall be tested for hardness and spark test
1.11.02 Impellers shall be tested for dimensional and balancing check
1.11.03 Gear Boxes shall be tested for run test as per standard practice
1.12.0 FANS:
1.12.01 Rotor components shall be subjected to ultrasonic test at mill and magnetic
particle inspection / liquid penetrant examination after rough machining.
1.12.02 Butt welds in rotor components shall be subjected to 100% RT and all welds
shall be magnetic particle/dye penetrant tested after stress relieving.
1.12.03 All rotating components and assemblies of fan shall be balanced dynamically
1.12.04 Performance test shall be carried out on fans as per Technical specification/
Relevant standard
1.12.05 Test for Natural Frequency and hardness of Fans blades shall be carried out as
per Technical specification/ Relevant standard

Thermal Insulation, Lagging & Cladding:
(a) Lightly resin bonded mineral wool:

mattresses/sections of Rockwool/ Glasswool shall conform to & tested as

carried out o in three months, Thermal Conductivity Type Test shall be
carried out minimum once in twelve months by the manufacturer.
Requirements of vari components like Binding wires, Lacing wires, Wire
mesh, etc. shall be as pe™NTPC approved data sheet / as given in respective
Sub-Section of Technical Requitements of Steam Generator & Auxiliaries.

(b) Lagging & Cladding:
All insulation shall be protected by means o

sheeting confirming to ASTM B-209-1060
manufacturer meeting the requirements of NTPC data

outer covering of Aluminium
er H14 from reputed
eet.

1.14.0 OTHER CRITICAL EQUIPMENTS:
1.14.01 Checks/ NDTs shall be done as per relevant Indian Standards or equivalent
International Standards.
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SUB-SECTION-V-QM2

LIME & GYPSUM HANDLING
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CLAUSE NO.

QUALITY ASSURANCE

i
NTPC

Lime & Gypsum Handling

Brakes and Clamps :
Final testing of brakes shall include load, HV/IR & heat run tests.

All electric shall be tested as per IS 3938 and chain pulley block shall be
tested as per IS 3

1.04.00
1.04.01

1.04.02

Hoppers & Liners
Rack & Pinion Gates/Flap Gates/Rod Gates

a) MPI/DP test shall be conducted on rack and
pinion / rod / weld joint
b) Functional checks on the gates shall be carried out along with

respective actuator, if applicable.

Storage Silo

All material shall be tested for Chemical & Mechanical properties as per
relevant standard. MPI/DP test on welding shall be carried out. Fit up assembly
checks shall be carried out at shop for all despatchable segments

Bag Filters : Leakage test shall be carried out for pressure parts. Pulsing and
sequential test on bag filter shall be done.

.00

1.05.01

1.05.

(b)

(c)

Belt Conveyor System

The details of the checks to be carried out in the various equipments are to be
submitted by the Contractor for Owner's approval. However, some indicative
hecks on different items are given below which should necessarily form a part
e Quality Assurance Plan to be agreed with the Owner.

Idlers

r run out and free movement shall be carried out on idlers.
Run out shall be restricted as per 15:8598

a)

b) Test for dust p
the Idlers shall be
same shall be submi

fness, water proofness and dynamic friction factor of
nducted at shop. The detailed procedures for the
for review and approval.

Belting

Rubber cover of finished belt shall e checked for tensile strength and
elongation at break before and after ageing. Rubber cover shall also be
ecked for abrasion, tear strength and hardness.

nominal tensile strength,
irection and tensile in

ished belts, checks for elongation at 10
d elongation at break in longitudinal (warp)
eft) direction shall be carried out.

For
tensile
transverse

Adhesion test between ply to ply and cover to ply shall be carriad out.
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(d) Troughability test and Test for fire resistance shall be carried out.

(e) Test for procedure qualification for belt vulcanizing joint (at site) shall be done.
Procedure for belt vulcanizing joint shall be discussed and finalized during FQP
finalization.

There will be a limitation on the no. of repairs allowed on the belts. Following
will be the acceptance norm for the cover repairs.

The maximum size of a repair shall be limited to a size equivalent to
one fifth the belt width. No single dimension shall exceed one fifth(1/5)
of belt width.

ii) all local repair by dough filling of size 25mm x 25mm to a limited
extent shall not be counted of repairs. However, in case of cluster of
repaixs, same shall be counted as a patch repair.

iii) The maximum number of patch repair shall not exceed 5 per 100 mts.
However, the total number of patch and dough filling repairs shall not
exceed 10 per 100 meters.

(9) In addition to above, Steel Cord belt shall also be tested for following.
i Cord dia and breaking strength

ii. Finished belt shall be t
aeging, peeling resistanc

ted for cord pull-out strength before and after

iii. Dynamic cord pull out test
iv. Cord dia, pitch and number of cokds

(h) In no case shall the cover thickness or the width of belt be less than that given in
specification.

(i) For testing purpose, belt sample shall be taken fxom anywhere of the belt roll
length offered

1.05.03 Belt Vulcanizing Machine

a) Check for tensile strength shall be carried out on a sample vulcanized belt joint
for each type of belt in shop. However if such test has been dore earlier, the

port for same shall be submitted for verification.

b) Cornplete assembly shall be tested at shop for temp. and pressure de

1.05.04 Pulleys

a) In addition to ¢hemical, mechanical, hardness, microstructure as per applicabl
material specification, pulleys shaft forgings shall be subjected to ultrasonic
testing.
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) 100% MPI/DPT on all welds shall be conducted and 10% RT/UT on butt welds
shall be conducted.
c) Static balancing of pulleys shall be carried out after rubber lagging.
d) hecks on rubber lagging to include abrasion loss, shore hardness test, peel-
strength test and physical properties. Peel-off strength shall be 10 Kg/Cm,
Ab¥xasion loss shall be less than 250 cubic mm when tested as per DIN 53516.
1.05.05 Pull Chord & Belt Sway Switches
a. Acceptance tests
1.05.06 Zero Speed Switch, Under Belt Switch and Chute Blockage Switch
a Acceptance test
i) Burn in test at 50 degree C for 48 hours shall be done for
electronic swiiches.
i) Over all dimensign and functional test shall be carried out.
iii) HV & IR
iv) Degree of protection test
1.06.00 Drive Equipments
1.06.01 Gear Boxes :
(a) In addition to checks for physical, chemical, hardness,microstructure as per
relevant standard, the shaft and gear/pinion forgings shall be subjected to
ultrasonic testing .
(b) MPI to be carried out on Gears/Pinions after machining. Case depth, hardness
and MPI after hardfacing shall be checked to ensure freedom from defects.
(c) Gear reducer shall be checked for reduction ratio, backlash and contact
pattern. No load shop trial run to be conducted on gear boxes to check for oil
leakage, temperature rise, noise level and vibration .
1.06.02 Flexible Coupling
(a) Ultrasonic testing shall be conducted on forgings for gear sleeve and gear hub,
if gear coupling is provided.
(b) MPI shall be carried out after machining to ensure freedom from cracks.
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1.06.03
(a)

(b)
(c)

(d)
(e)

Fluid Coupling
Dynamic balancing shall be carried out for the rotating parts.

Check for leak tightness of the coupling shall be carried out.

Functional test on fusible plug for each type of coupling shall be conducted at
shop.

All couplings to be run tested at shop on no load
Check for temperature rise, torque-speed, torque-slip characteristics and over

speed test shall be included during performance test of one coupling of each
type preferably at full load.

x07.00

Belt Scales

The details of the checks to be carried out in the various equipments are to be
submitted by the Contractor for Employer's approval. However, some
indicative checks are given below which should necessarily form a part of the
uality assurance plan to be agreed with the Employer.

1.07.01 ing arrangement/Overall dimensional check shall be carried out on the
1.07.02 Il be calibrated with test weight/test chain in static at works and
with test weightor dynamic condition at site.
1.07.03 All electronic modules shall be subjected to burn in test at 50 Degree C for
48 hours.
1.07.04 General check for load cell skall be carried out
1.07.05 Test report for degree of protection on enclosure shall be furnished.
1.07.06 Accuracy/performance check shall be demonstrated at site.
1.08.00 Dust Control & Miscellaneous Systems(Dust Suppression & Dry Fog Dust
Suppression System)
The details of the checks to be carried out on the varjous equipments are to be
submitted by the Contractor for Owners approval. wever some indicative
checks on different items are given below which should necessarily form a part
of the Quality Assurance Plan to be agreed with by the Owner.
1.08.01 Pumps
(a) All materials should be of tested quality and test certificates to be provided.
(b) DPT of machined shaft and impeller shall be done.
(c) Shaft forgings to be also subjected to ultrasonic testing.
(d) Impellers to be dynamically balanced to ISO 1940 Gr.6.3
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(e)

()

1.08.02

(a)
(b)

1.08.03

All pressure parts shall be hydraulically tested at 150% of the shut-off head or
200% of rated head, whichever is higher for 30 minutes. No leakage is allowed.

All pumps to be performance tested as per Hydraulic Institute Standard/Indian
Standard. Performance test to include check for noise, vibration level and
temperature rise.

Valves & Specialities

Valves and Specialities shall be tested as per relevant standards / codes.

Seat Leakage and hydraulic test to be carried out as per relevant standards /
codes.

Pipes and Fittings

Pipes and fittings shall be tested as per relevant standards/ codes

d)

€)

a) Each fini
duration of

Air Compressor

All pressure parts shall be hydraulically tested at not less than 150% of design
ressure for a duration of 30 minutes prior to painting.

Ultrasonic testing shall be carried out on all forgings and rotor for dia 50mm and
above. MPI/DPRXshall be done on machined area of the components.

During assembly al\ clearances and alignments shall also be checked and
recorded

Rotor shall be statically and amically balanced

Performance Test(Shop Test)

i Performance test on the compressor shall be carried out in accordance with
ISO:1217/Eq. The test shall also include demonstration of loading and
unloading mechanism(Capacity control\and operation of safety valve

ii. Vibration and Noise level measurement“shall be done during shop

performance test.

ed vessel shall be hydraulically tested at 150% of the desi
minutes

pressure for a

b) NDT on weld joi

shall be as per respective code requirements or the minikqum as

specified below

i. 100% DPT on peot run of butt welds
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ii. 100% DPT on all finished butt welds and fillet welds
iii. 10% RT on butt welds which shall include all T-Joints
1.09. Dust Extraction and Ventilation System

1.09.01 Fan

(a)

All materials should be of tested quality and test certificates should be

(b)
(c)

test shall be conducted on all centrifugal fans including check for
ibration level.

(d) Performance Xest shall be conducted on one fan of each type at shop for
capacity, pressuxe, efficiency and power consumption.

1.09.02 Valves and Specialties
Refer 1.08.02 above
1.09.03 Pipes and Fittings
Refer 1.08.03 above
.04 Package Air-Conditioner
Each Unit shall be subjected to production routine Test excluding performance

test carried out as per relevant standard. Performance test of PAC shall be
carried out as per relevant standard on oneunit of each type and rating at site.

1.10.00

(a)
(b)

(c)

i) Butt welds -

ii) Fillet Welds -

LOT-IA PROJECTS TECHNICAL SPECIFICATION

FLUE GAS DESULPHURISATION (FGD) SECTION-VI, PART-B
SYSTEM PACKAGE BID DOC NO.:CS-0011-109(1A)-2 | LIME & GYPSUM HANDLING

SUB-SECTION -V- QM2 Page
60f 9

177


1296426
Line

1296426
Line


907/2020/RS-REM-MAX
CLAUSE NO.

QUALITY ASSURANCE

i
NTPC

1.12.00

143.00

(d) Crusher rotor to be dynamically balanced. Procedure to be submitted for

approval.

(e) No-load trial run test to be carried out at shop to check for

speed(RPM),temperature rise, noise level and vibration .

- 10% UT/RT and 100% MPI/DPT.

ii) Fillet - 10% MPI/DPT.

vibration.

In-Line Magnetic Separators

i) Overall Dimensional, Visual check alongwith control panel.

ii) HV & IR.

iii) Operation, temperature rise, lifting capacity, force index and gauss
strength.

Metal Detectors

, Burn in test, operation of liquid
piece of different materials as

i) Functional test including sensitivi
spray marker, detection of smalle
specified.

ii) Test report for Degree of protection test toge furnished.

1.14.00 mpling Units
(a) Free carriage and cutter movement, speed of ‘\cutter and dust door
losing and sealing shall be tested for samplers.
®) “No\load test” shall be carried out for crushers.
1.15.00 Elevators (Passenger cum goods elevator)
Refer QA table for passenger/service elevator.
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1.16.00 Steel Structure

1.16.01 Only material which has been identified against mill sheet or test certificates shall
be used for construction. Check testing shall be carried out in the absence of MTC.
Correlation shall be maintained by Manufacturer. All plates above 40mm thickness
shall be 100% ultrasonically tested.

1.16.02 Visual inspection of all welds shall be performed in accordance with AWS D.1.1.

1.16.03 NDT requirements of structural steel welds shall be as under:

a) 100% RT/UT on butt-welds of plate thickness >= 32 mm. Edge for field weld
shall be examined by MPI for plate thickness >= 32mm.

b) For Plates of 10 mm < thickness < 32 mm - 10% RT On butt welds.

c) 10% Ultrasonic testing shall be carried out on full penetration welds (other than
butt welds)

d) DP Test on Welds:
¢ 100% on Root Run & 10% on Final Welds of all butt welds
¢ At random 5% on fillet of built-up plate girders.
1.16.04 Girders/columns/Beams etc shall be trial assembled and match marked prior

to dispatch. Trial assembly procedure at shop shall be submitted for NTPC
review and approval.

\]7.00 Paddle feeder

Shaft and wheel forgings — Chemical, Mechanical, Hardness and Ultrasonic
Test shall be conducted.

1.17.02 ollowing minimum NDT on Weld Joint shall be carried out
(a) Butt Welds - 10% UT/RT & 100% MPI/DPT
(b) t Welds - 10% MPI/DPT
1.17.03 Shop trial runshall be conducted to check for movement and RPM of

Paddle wheel & Travel wheel, function of P/F in locked rotor condition,
noise and vibration etg.

1.18.00 Vibrating Screen Feeders

(a) Shaft forgings to be checked for ultrasonic testing in addition to check for
chemical, mechanical, hardness, microstructure etc. as per applicable material

specification
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(b) Following minimum NDT requirements to be ensured for welds:
i) Butt welds - 10% UT/RT and 100% MPI/DPT.
ii) Fillet Welds - 10% MPI/DPT.

(c) Shop ftrial run test shall be conducted to checks for speed (RPM), amplitude
(stroke), temperature rise and noise level.

19.00 APRON FEEDER

All plates equal to or above 25 mm thickness shall be ultrasonically tested.

tings and forgings, forged/rolled bar/section shall be subjected to ultrasonically

1.19.03 Machined ant\ hard faced surface of casting/forging and other hardened, stellited

as applicable for chain/sprocket/gear reducer/rollers/wheel/pan etc.

1.19.04 Suitable check for life tima.sealing of rollers for protection from dust and water shall
be done

1.19.05 Following minimum NDT requirements shall be followed for welds:

i) Butt Welds in Tension- 00% UT/RT and 100% MPI/DPT.
ii) Butt Welds in Compression- 10% OJ/RT and 10% MPI/DPT.
ii) Fillet Welds - 10% MPI/

1.19.06 For other items like drive system, motor, pulley,
specification shall be applicable

elt relevant portion of

1.19.07 No load trial run test shall be carried out at shop on completely assembled apron
feeder to check for trouble free operation, temperature rise, Noise & wbration.
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- § _ o BHEL DOC NO. | PS: NN FGD: : G201 907
LR Bharat Heavy Electricals Limited
Eﬁ[j Boiler Auxiliaries Plant REVISION NO. | 01
RANIPET Ranipet — 632 406 DATE 18.11.2019
/ NABINAGAR FGD PACKAGE \

PAINTING SCHEME for FGD SYSTEM, BOOSTER FAN& GATES& DAMPERS
NTPC CONTRACT NO: CS-0270-109(1A) -2/FC/19-20/18-19 dtd 10.07.2019

NTPC DRG NO: 0270-109-PVM-H-001

\ /

[ BHEL RANIPET Customer No(s).. G201-G204 }
Prepared By Reviewed & Approved By
Cpsohonchury @Ehe S iy Cieamah
Rajamanickam M K.C. Gi \dhury
Dy.Manager/QA p o .gogllgs'lllﬂ
! on: CAT |

Location:
NTPCEOC

[ PS- NABINAGAR 4X250 MW - FGD PACKAGE REV. 01 DATE 18.11.2019 Page 1 of 32 ]
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Sl
No

SURFACE LOCATION PGMA

SURFACE

PREPARATION

PRIMER

FINISH

PAINT

DFT

(pm
min.)

PAINT

DFT

(pm
min.)

TOTAL
DFT IN 907

(pm
min.)

RECORD OF REVISION

REV NO

DATE

DETAILS OF REVISION

00

01.11.2019

Original Issue - First Submission

01

18.11.2019

NTPC comments: Sl no: 32, 33& 38 of FGD, DFT- 300 microns

BHEL reply: The S| nos: 32, 33& 38 of FGD are of Limestone silo structures, Limestone silo- Outside surfaces and Platform structures are given
painting as per the civil specification as they are the steel structures. As per the clause 31.03.00 of Sec.VI, Part-B, Sub section IV-D civil works, total
DFT is 240 microns only. We have given as per the NTPC specification only. We request you to kindly consider and approve our painting schedule.

NTPC comments: We understand that the painting details of DCS and control panels shall be provided in the respective GA/ IA details kindly

clarify.

BHEL reply: We wish to submit that the painting details of DCS and control panels is provided in the respective GA/IA details. We request you to

kindly approve the painting schedule.

[ PS- NABINAGAR 4X250 MW - FGD PACKAGE

REV. 01

DATE 18.11.2019
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
1. FANS
1 Axial Fan tool & fixtures 55 000 Power Tool Red Oxide Zinc Phosphate Primer | 60 Synthetic Enamel to IS 2932 40 100
(Clause 20.03.00 of Part- C Cleaning to st3 to IS: 12744 (Two coats) Shade: Grey white
Section VI) (SSPC-SP3) RAL 9002 (Two coats)
2 Booster Fan foundation 55 081 Temporary rust preventive fluid application as per PRQA 523
material DFT- 20p
All Threaded and other surfaces of foundation bolt and its materials shall be coated with temporary rust
preventive fluid. During execution of civil works the dried film of coating will be removed using Organic
Solvents.
3 Booster Fan Handrails & 55 082 Blast cleaning to Hand rails, Gratings- Hot dip galvanizing to 610gms/sg.m (minimum) and to a coating
Insert Sa 2'>/ Acid thickness of 87um (min).
(Clause 31.06.00 of Sec.\VI, pickling
Part-B, Subsection- IV-D)
4 Booster Fan Handrails & 55 082 Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Insert- Structural items Sa 2Y> (Near component moisture curing zinc pack aliphatic isocyanate
other than the above white metal) with | (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
(Clause 31.03.00 of Sec.VI, surface profile 40- | 80% metallic zinc content in dry paint to IS 13213 solid by 70
Part-B, Subsection- IV-D) 60um conforming film, solid by volume minimum volume min.55%=2)
to ISO 8501-1 60% =2). Zinc dust composition DFT- 35p/ coat
and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70y With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured 100 2 after min. 1000 hrs
epoxy with MIO content exposure, gloss less than 30
(containing lamellar MIO Min and colour change less than
30% on pigment, solid by 2.0AE)
volume min. 80%=2)
DFT- 100u
5 Axial booster cooling/ seal 55 084 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
fan Sa 2 resin based Epoxy Zinc based finish paint to IS 75
(Clause 1.04.00 of Part- A phosphate primer to IS 13238 14209; DFT- 75p
Section V1) DFT- 50u/coat
300
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (pm (um
min.) min.) min.)
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with MIO/Tio2 DFT-25u
DFT- 100p Shade: Grey White, RAL9002
6 Booster fan canopy for 55 089 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
motor Sa 2> resin based Epoxy Zinc based finish paint to IS 75
(Clause 1.04.00 of Part- A phosphate primer to IS 13238 14209; DFT- 75u
Section VI) DFT- 50p/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with MIO/Tio2 DFT-25u
DFT- 100p Shade: Grey White, RAL9002
7 Axial booster fan rotor 55 286 Power Tool Two coats of Epoxy based Zinc 60 NIL -- 60
(Clause 20.03.00 of Part- C Cleaning to St3 phosphate primer (Two pack
Section VI) (SSPC-SP3) system) to IS 13238;
DFT- 30p/coat
8 Axial booster fan stator 55 586 Power Tool Red Oxide Zinc Phosphate Primer | 60 Synthetic Enamel to IS 2932 40 100
(Clause 20.03.00 of Part- C Cleaning to St3 to IS: 12744 (Two coats) Shade: Grey white
Section VI) (SSPC-SP3) RAL 9002 (Two coats)
9 Axial booster fan coupling 55 880 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
(Clause 1.04.00 of Part- A Sa 2 resin based Epoxy Zinc based finish paint to IS 75
Section VI) phosphate primer to IS 13238 14209; DFT- 75p
DFT- 50p/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with MIO/Tio2 DFT-25u
DFT- 100p Shade: Grey White, RAL9002
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
10 Booster fan LOS with 55 980 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
lubricant Sa 2> resin based Epoxy Zinc based finish paint to IS 75
(Clause 1.04.00 of Part- A phosphate primer to IS 13238 14209; DFT- 75u
Section V1) DFT- 50u/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with MIO/Tio2 DFT-25p
DFT- 100p Shade: Grey White, RAL9002
11 Booster fan actuator 55 983 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
(Clause 1.04.00 of Part- A Sa 2 resin based Epoxy Zinc based finish paint to IS 75
Section VI) phosphate primer to IS 13238 14209; DFT- 75p
DFT- 50p/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with MIO/Tio2 DFT-25p
DFT- 100p Shade: Grey White, RAL9002
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (pm (um
min.) min.) min.)
2. FGD SYSTEM
1 Slurry recirculation pump FW 212 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
System Cleaning to St3 Primer to IS: 12744 (Two coats) Enamel to IS 2932,
(Referred from cl. 7.05.00 (SSPC-SP3) DFT- 50p/ coat
of Section-VI, Part-B, Intermediate: One coat of Shade: Light blue
Sub section-I-M5) Synthetic Enamel intermediate 50 RAL 5012
coat to IS 2932; DFT- 50
2 | Absorber System Internals — | FW 213 | Blast cleaning to | Primer: Two coats of Epoxy resin 100 Finish: One coat of Epoxy
Structural items Sa 2" based Epoxy Zinc phosphate based finish paint to IS 75
(Clause 1.04.00 of Part- A primer to IS 13238 14209; DFT- 75u
Section VI) DFT- 50p/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25p
DFT- 100p Shade: Grey White, RAL9002
3 Mist eliminator and FW 215 | Blast cleaning to | Primer: Two coats of Epoxy resin 100 Finish: One coat of Epoxy
accessories, Absorber baffle | FW 216 Sa 2V based Epoxy Zinc phosphate based finish paint to IS 75
grating support, Mist FW 217 primer to IS 13238 14209; DFT- 75
eliminator support& Fw 218 DFT- 50p/coat
Absorber Spray pipe support 300
- Structural items Intermediate: One coat of Two Finish: One coat of acrylic
(Clause 1.04.00 of Part- A component epoxy based 100 | aliphatic polyurethane paint 25
Section VI) intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25p
DFT- 100p Shade: Grey White, RAL9002
4 Absorber System- Base FW 219 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
(Clause 31.03.00 of Sec.\VI, Sa 22 (Near component moisture curing zinc pack aliphatic isocyanate
Part-B, Subsection- IV-D) white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
60% =£2). Zinc dust composition DFT- 35/ coat
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
conforming to and properties shall be as per Shade: Grey white,
ISO 8501-1 Type II as per ASTM D520-00 RAL 9002
DFT- 70y With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs
with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%=2) 2.0A E)
DFT- 100p
5 | Absorber system structures, | FW 220 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Absorber shear plate, Duct FW 231 Sa 2Y> (Near component moisture curing zinc pack aliphatic isocyanate
supports, Structures for RC | FW 232 white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
pump house& Hook up duct | FW 233 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
structure FW 234 | profile 40-60um film, solid by volume minimum volume min.55%=2)
(Clause 31.03.00 of Sec.Vl, | FW 236 conforming to 60% =2). Zinc dust composition DFT- 35/ coat
Part-B, Subsection- IV-D) FW 238 ISO 8501-1 and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70y With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs
with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%+2) 2.0A E)
DFT- 100u
6 Absorber system casing FW 221 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
bottom- Outside surfaces Sa 2> (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.\VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =2). Zinc dust composition DFT- 35/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70y With gloss retention (SSPC
paint spec no.36, ASTM
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (pm (um
min.) min.) min.)
Inside surfaces are of C276 Intermediate: One coat of Two D4587, D2244, D523 of level
cladded sheets, hence no component polyamide cured epoxy | 100 2 after min. 1000 hrs
paint is envisaged. with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%=2) 2.0A E)
DFT- 100p
7 | Absorber system casing top- | FW 222 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Outside surfaces Sa 22 (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =£2). Zinc dust composition DFT- 35p/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70y With gloss retention (SSPC
paint spec no.36, ASTM
Inside surfaces are of C276 Intermediate: One coat of Two D4587, D2244, D523 of level
cladded sheets, hence no component polyamide cured epoxy | 100 2 after min. 1000 hrs
paint is envisaged. with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%=2) 2.0A E)
DFT- 100p
8 | Absorber system accessories | FW 223 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 2932 40 100
(Clause 20.03.00 of Part- C Cleaning to to IS: 12744 (Two coats) Shade: Grey white
Section VI) St3 (SSPC-SP3) RAL 9002 (Two coats)
9 Emergency Quench water FW 226 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
tank- Outside surfaces Sa 2V> (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.\VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =2). Zinc dust composition DFT- 35/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70y
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy | 100 | D4587, D2244, D523 of level
with MIO content (containing 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than 30
solid by volume min. 80%=2) and colour change less than
DFT- 100p 2.0AE)
10 | Emergency Quench water FW 226 | Blast cleaning to
tank- Sa 2> (Near Primer: Two coats of Red Oxide Zinc phosphate primer, DFT-30p/coat; Total-60p
Inside surfaces white metal) (Primer is only envisaged as lining is given in inside surfaces of the tank)
with surface
profile 35-50pum
11 | Emergency quench system, | FW 227 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 2932 60 120
Handling Equipment RC FW 249 Cleaning to to IS: 12744 (Two coats) Shade: Grey white
pump St3 (SSPC-SP3) RAL 9002 (Two coats)
(Clause 20.03.00 of Part- C
Section VI)
12 Air oxidation system, FW 230 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 2932 40 100
Viewing ports (Without FW 239 Cleaning to to IS: 12744 (Two coats) Shade: Grey white
glass) St3 (SSPC-SP3) RAL 9002 (Two coats)
(Clause 20.03.00 of Part- C
Section VI)
13 Absorber W/D interface, FW 228 | Blast cleaning to | Primer: Two coats of Epoxy resin 100 Finish: One coat of Epoxy
W/D wash system, Slurry FW 229 Sa 2> based Epoxy Zinc phosphate based finish paint to IS 75
distribution system, FW 243 primer to IS 13238 14209; DFT- 75p
Oxidation Air distribution FW 244 DFT- 50p/coat
system 300
(Clause 1.04.00 of Part- A Intermediate: One coat of Two Finish: One coat of acrylic
Section VI) component epoxy based 100 | aliphatic polyurethane paint 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25p
DFT- 100p Shade: Grey White, RAL9002
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (pm (um
min.) min.) min.)
14 | Expansion Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 -- -- 60
joint swept Cleaning to to IS: 12744 (two coats)
between surface St3 (SSPC-SP3)
bypass Insulated FW 251 Power Tool HR Aluminium paint to IS 13183 40 NIL -- 40
(Clause surfaces Cleaning to Gr.II (upto 400 deg C)
20.03.00 of St3 (SSPC-SP3)
Part- C
Section VI)
15| Expansion Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL -- 60
joint swept Cleaning to to IS: 12744 (Two coats)
(Clause surface St3 (SSPC-SP3)
20.03.00 of FW 252
Part- C Insulated Power Tool HR Aluminium paint to IS 13183 40 NIL -- 40
Section VI) surfaces Cleaning to Gr.II (upto 400 deg C)
St3 (SSPC-SP3)
16 Ducts Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL -- 60
between swept Cleaning to to IS: 12744 (Two coats)
bypass duct surface St3 (SSPC-SP3)
inlet& FW 255
booster fan Insulated Power Tool HR Aluminium paint to IS 13183 40 NIL -- 40
(Clause surfaces Cleaning to Gr.II (upto 400 deg C)
20.03.00 of St3 (SSPC-SP3)
Part-C
Section VI)
17 Ducts Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL -- 60
between swept Cleaning to to IS: 12744 (Two coats)
Booster fan& surface St3 (SSPC-SP3)
Absorber FW 256
(Clause Insulated Power Tool HR Aluminium paint to IS 13183 40 NIL -- 40
20.03.00 of surfaces Cleaning to Gr.II (upto 400 deg C)
Part- C St3 (SSPC-SP3)
Section VI)
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
18 Ducts Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL 60
between swept Cleaning to to IS: 12744 (Two coats)
Absorber& surface FW 257 | St3 (SSPC-SP3)
Stack
(Clause Insulated Power Tool HR Aluminium paint to IS 13183 40 NIL 40
20.03.00 of surfaces Cleaning to Gr.II (upto 400 deg C)
Part- C St3 (SSPC-SP3)
Section VI)
19 Duct structure between Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
bypass duct& Booster fan Sa 2'2 (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.\VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) FW 260 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =£2). Zinc dust composition DFT- 35p/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70y With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs
with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%=2) 2.0A E)
DFT- 100u
20 Duct structure between Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Booster fan& Absorber Sa 2'> (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) FW 261 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =2). Zinc dust composition DFT- 35p/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70y With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%=2) 2.0A E)
DFT- 100p
21 Duct structure between Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Absorber & Stack Sa 22 (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) FW 262 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =£2). Zinc dust composition DFT- 35p/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70y With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs

with MIO content (containing
lamellar MIO Min 30% on pigment,

exposure, gloss less than 30
and colour change less than

[ PS- NABINAGAR 4X250 MW - FGD PACKAGE
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
22 Foundation material for FW 280 Temporary rust preventive fluid application as per PRQA 523
duct structures, Absorber, FW 281 DFT- 20u
Elevator, RC pump shed, FW 282 All Threaded and other surfaces of foundation bolt and its materials shall be coated with temporary rust
tanks, Silo Structure, pipe FW 283 preventive fluid. During execution of civil works the dried film of coating will be removed using Organic
racks FW 740 Solvents.
FW 760
FW 762
FW 763
23 Structures for Emergency FW 285 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of
Quench water tank FW 292 Sa 2> (Near component moisture curing zinc two pack aliphatic
Structures for Elevator white metal) with (ethyl) silicate primer coat (Min isocyanate cured acrylic 240
(Clause 31.03.00 of Sec.VI, surface profile 40- | 80% metallic zinc content in dry polyurethane paint to 70
Part-B, Subsection- IV-D) 60um conforming film, solid by volume minimum IS 13213 solid by
to ISO 8501-1 60% =£2). Zinc dust composition volume min.55%=2)
and properties shall be as per DFT- 35/ coat
Type II as per ASTM D520-00 Shade: Grey white,
DFT- 70y RAL 9002
With gloss retention
Intermediate: One coat of Two (SSPC paint spec no.36,
component polyamide cured 100 ASTM D4587, D2244,
epoxy with MIO content D523 of level 2 after
(containing lamellar MIO Min 30% min. 1000 hrs
on pigment, solid by volume min. exposure, gloss less
80%=2) than 30 and colour
DFT- 100p change less than
2.0A E)
24 Elevator and accessories FW 293 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
(Clause 20.03.00 of Part-C | FW 716 Cleaning to st3 to IS: 12744 (Two coats) 2932 Shade: Grey
Section VI) (SSPC-SP3 white

RAL 9002 (Two coats)
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Subsection- IV-D)

DFT- 70y

RAL 9002

Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (pm (um
min.) min.) min.)
25 | Structures for booster fan FW 310 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
handling Sa 2> (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
(Clause 31.03.00 of white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Sec.VI, Part-B, with surface content in dry film, solid by volume paint to IS 13213 solid by 70
Subsection- IV-D) profile 40-60pm minimum 60% =+2). Zinc dust volume min.55%=2)
conforming to composition and properties shall be DFT- 35p/ coat
ISO 8501-1 as per Type II as per ASTM D520-00 Shade: Grey white,
DFT- 70y RAL 9002
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100y than 2.0A E)
26 Galleries and railings for
Stairs, Absorber, Dampers, | FW 237
Ducts, Tanks FW 610
Clause 31.06.00 of FW 612 -
( Sec.Vl, Part-B, FW 613 Blgzt SZE;nXégdto Hand rails, Gratings- Hot dip g_alvanizing to 6109n_15_/sq.m (minimum) and to a coating
Subsection- IV-D) FW 722 pickling thickness of 87um (minimum)
27 Galleries and railings for Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
Stairs, Absorber, Dampers, Sa 2V> (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Ducts, Tanks — Structures | FW 237 white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
other than the above FW 610 with surface content in dry film, solid by volume paint to IS 13213 solid by 70
(Clause 31.03.00 of FW 612 profile 40-60pm minimum 60% =2). Zinc dust volume min.55%x=2)
Sec.VI, Part-B, FW 613 conforming to composition and properties shall be DFT- 35p/ coat
FW 722 ISO 8501-1 as per Type II as per ASTM D520-00 Shade: Grey white,
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100y than 2.0A E)
28 Slurry pumps & Fw 701 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
accessories, Water pumps | FW 702 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
(Referred from cl. 7.05.00 St3 (SSPC-SP3) DFT- 50p/ coat
of Section-VI, Part-B, Intermediate: One coat of Synthetic Shade: Light blue
Sub section-I-M5) Enamel intermediate coat to IS 50 RAL 5012
2932; DFT- 50
29 | Monorail for hoist & cranes | FW 710 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
(Clause 31.03.00 of Sa 22 (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Sec.VI, Part-B, white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Subsection- IV-D) with surface content in dry film, solid by volume paint to IS 13213 solid by 70
profile 40-60um minimum 60% =£2). Zinc dust volume min.55%=2)
conforming to composition and properties shall be DFT- 35p/ coat
ISO 8501-1 as per Type II as per ASTM D520-00 Shade: Grey white,
DFT- 70p RAL 9002
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100y than 2.0A E)
30 Handling Equipment- FW 713 Power Tool Red Oxide Zinc Phosphate Primer to 70 Synthetic Enamel to IS 60 130
Hoists& Man hole door FW 714 Cleaning to st3 IS: 12744 (Two coats) 2932 Shade: Grey white
(Clause 20.03.00 of Part- FW 717 (SSPC-SP3 Idler roller shall be applied with two RAL 9002 (Two coats)
C Section V1) coats of 70 microns at shop
31 Agitator support FW 721 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
Clause 31.03.00 of Sec.VI, Sa 22 (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Part-B, Subsection- IV-D) white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
with surface content in dry film, solid by volume 70
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
profile 40-60um minimum 60% =%2). Zinc dust paint to IS 13213 solid by
conforming to composition and properties shall be volume min.55%x=2)
ISO 8501-1 as per Type II as per ASTM D520-00 DFT- 35p/ coat
DFT- 70 Shade: Grey white,
RAL 9002
Intermediate: One coat of Two With gloss retention (SSPC
component polyamide cured epoxy paint spec no.36, ASTM
with MIO content (containing 100 D4587, D2244, D523 of
lamellar MIO Min 30% on pigment, level 2 after min. 1000 hrs
solid by volume min. 80%=2) exposure, gloss less than
DFT- 100u 30 and colour change less
than 2.0A E)
32 Limestone silo structures FW 730 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
Clause 31.03.00 of Sec.\VI, Sa 22 (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Part-B, Subsection- IV-D) white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
with surface content in dry film, solid by volume paint to IS 13213 solid by 70
profile 40-60um minimum 60% =2). Zinc dust volume min.55%=2)
conforming to composition and properties shall be DFT- 35/ coat
ISO 8501-1 as per Type II as per ASTM D520-00 Shade: Grey white,
DFT- 70u RAL 9002
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100u than 2.0A E)
33 Limestone Silo- Outside FW 731 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
surfaces Sa 2V> (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Clause 31.03.00 of Sec.VI, white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Part-B, Subsection- IV-D) with surface content in dry film, solid by volume paint to IS 13213 solid by 70
profile 40-60um minimum 60% =%2). Zinc dust volume min.55%=2)
conforming to composition and properties shall be DFT- 35p/ coat
ISO 8501-1 as per Type II as per ASTM D520-00 Shade: Grey white,
DFT- 70p RAL 9002
REV. 91 DATE 18.11.2019 Page 16 of 32
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (pm (um
min.) min.) min.)
Intermediate: One coat of Two With gloss retention (SSPC
component polyamide cured epoxy paint spec no.36, ASTM
with MIO content (containing 100 D4587, D2244, D523 of
lamellar MIO Min 30% on pigment, level 2 after min. 1000 hrs
solid by volume min. 80%=2) exposure, gloss less than
DFT- 100u 30 and colour change less
than 2.0A E)
34 Lime stone Silo- Inside FW 731 | Blast cleaning to 60 NIL -- 60
surfaces Sa 2> (Near Primer: Two coats of Red Oxide Zinc
(Conical portion) white metal) phosphate primer to IS: 12744
with surface
profile 35-50um | (SS lining is inside the Limestone silo
conforming to conical portion, hence primer is only
ISO 8501-1 envisaged; SS lining will be done at
shops itself)
35 Lime stone Silo- Inside Fw 731 , Primer Coat: One coat of two 70 -- -- 70
surfaces Blast cleaning to component moisture curing Inorganic
(Cylindrical portion) Sa _21/2 (Near Ethyl Zinc Silicate Primer to IS 14946,
white metal) (Solid by volume- 60% (min)), (Metallic
with surface zinc content 80% (min))
profile 40-60um DFT = 70 pm per coat (min.)
conforming to Zinc dust composition shall be Type-II as
36 Air cannon silo, Bag filter FW 723 Power Tool Red Oxide Zinc Phosphate Primer to | 60 Synthetic Enamel to IS 40 100
& Fan assy, Nozzles& FW 724 Cleaning to IS: 12744 (Two coats) 2932 Shade: Grey white
Flanges FW 725 St3 (SSPC-SP3) RAL 9002 (Two coats)
(Clause 20.03.00 of Part-
C Section VI)
37 Limestone silo approach FW 733 | Blast cleaning to Hand rails, Ladders, Gratings- Hot dip galvanizing to 610gms/sq. m (minimum) and to a
platform, Platform for Pipe | FW 766 Sa 2"/ Acid coating thickness of 87um (minimum)
racks& Sub pipe racks FW 767 pickling

(Clause 31.06.00 of
Sec.VI, Part-B,
Subsection- IV-D)
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
38 Limestone silo approach FW 733 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
platform, Pipe racks, Sub FW 766 Sa 22 (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
pipe racks platform- FW 767 white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Structures other than the with surface content in dry film, solid by volume paint to IS 13213 solid by 70
above profile 40-60um minimum 60% =%2). Zinc dust volume min.55%=2)
(Clause 31.03.00 of conforming to composition and properties shall be DFT- 35p/ coat
Sec.VI, Part-B, ISO 8501-1 as per Type II as per ASTM D520-00 Shade: Grey white,
Subsection- IV-D) DFT- 70 RAL 9002
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100y than 2.0A E)
39 Limestone Mill — Outside FW 735 | Blast cleaning to Primer: Two coats of Epoxy resin 100 | Finish: One coat of Epoxy
surfaces Sa 2> based Epoxy Zinc phosphate primer based finish paint to IS 75
(Clause 1.04.00 of Part- A to IS 13238 14209; DFT- 75p
Section VI) DFT- 50p/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint | 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25p
DFT- 100u Shade: Grey White,
RAL9002
40 Lime stone mill- Inside FW 735 _ Primer Coat: One coat of two 70 -- - 70
surfaces Blast cleaning to component moisture curing Inorganic
Sa 2%> (Near Ethyl Zinc Silicate Primer to IS 14946,
white metal) (Solid by volume- 60% (min)), (Metallic
with surface zinc content 80% (min))
profile 40-60um DFT = 70 pm per coat (min.)
conforming to Zinc dust composition shall be Type-II as
ISO 8501-1 per ASTM D520-00
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
41 Gypsum belt filter and FW 738 | Blast cleaning to Primer: Two coats of Epoxy resin 100 | Finish: One coat of Epoxy
accessories Sa 2> based Epoxy Zinc phosphate primer based finish paint to IS 75
Structural items to IS 13238 14209; DFT- 75
(Clause 1.04.00 of Part- A DFT- 50p/coat
Section VI) 300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint | 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25p
DFT- 100u Shade: Grey White,
RAL9002
42 Lime stone slurry storage FW 742 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
tank, Auxiliary absorber FW 743 Sa 22 (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
tank, Filtrate tank, FW 744 white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Wastage water tank, FW 745 with surface content in dry film, solid by volume paint to IS 13213 solid by 70
Hydro cyclone waste water | FW 747 | profile 40-60um minimum 60% =2). Zinc dust volume min.55%=2)
tank, Neutralization tank, FW 748 conforming to composition and properties shall be DFT- 35/ coat
Process Water tank, Belt FW 785 ISO 8501-1 as per Type II as per ASTM D520-00 Shade: Grey white,
filter washing tank, FW 786 DFT- 70p RAL 9002
Primary hydro cyclone Fw 800 With gloss retention (SSPC
feed tank, Clarified water FW 802 Intermediate: One coat of Two paint spec no.36, ASTM
tank component polyamide cured epoxy D4587, D2244, D523 of
Outside surfaces with MIO content (containing 100 | level 2 after min. 1000 hrs
(Clause 31.03.00 of lamellar MIO Min 30% on pigment, exposure, gloss less than
Sec.VI, Part-B, solid by volume min. 80%=2) 30 and colour change less
Subsection- IV-D) DFT- 100u than 2.0A E)
43 Lime stone slurry storage FW 742 | Blast cleaning to 60 NIL -- 60
tank, Auxiliary absorber FW 743 Sa 22 (Near Red Oxide Zinc Phosphate Primer to
tank, Filtrate tank, FW 744 white metal) IS: 12744 (Two coats)
Wastage water tank, FW 745 with surface
Hydrocyclone waste water | FW 747 | profile 35-50pm (Liner is inside the tank, hence
tank, Neutralization tank, FW 748 primer is only envisaged; Protection
FW 749 till erection only)
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (pm (um
min.) min.) min.)
Process Water tank, Belt FW 800
filter washing tank, FW 802
Primary Hydrocyclone feed
tank, Clarified water tank,
Tank internal structure
Inside surfaces
44 Process water pipe FW 751 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
accessories, Cooling pipe FW 752 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
accessories St3 (SSPC-SP3) DFT- 50p/ coat
(Referred from cl. 7.05.00 Intermediate: One coat of Shade: Grey white
of Section-VI, Part-B, Synthetic Enamel intermediate 50 RAL 9002
Sub section-1-M5) coat to IS 2932; DFT- 50u Identification Tag:
Sea Green Shade no:
217 as per IS 5
45 Slurry pipe accessories FW 753 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
(Referred from cl. 7.05.00 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
of Section-VI, Part-B, St3 (SSPC-SP3) DFT- 50p/ coat
Sub section-I-M5) Intermediate: One coat of Shade: Grey white
Synthetic Enamel intermediate 50 RAL 9002
coat to IS 2932; DFT- 50y Identification Tag: Sea
Green Shade no: 217 as
per IS5
46 Service Air pipe FW 754 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
accessories Cleaning to to IS: 12744 (Two coat) 2932 Shade: Grey white
(Referred from cl. 10.00 St3 (SSPC-SP3) RAL 9002 (Two coats)-
.00 of Section-VI, Part-B, 30y/ coat
Sub section-1-M3) Identification Tag: Sky Blue
Shade no: 101 as per IS 5
47 Instrument air pipe FW 755 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
accessories Cleaning to to IS: 12744 (Two coat) 2932 Shade: Grey white
(Referred from cl. 10.00 St3 (SSPC-SP3) RAL 9002 (Two coats)-
.00 of Section-VI, Part-B, 30p/ coat
Sub section-I1-M3)
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
Identification Tag: Sky Blue
Shade no: 101 as per IS 5
48 All valves FW 815 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
(Temp <95 deg C) to Cleaning to to IS: 12744 (Two coats) 2932 Shade: Grey white
(Clause 20.03.00 of Part- FW 851 St3 (SSPC-SP3) RAL 9002 (Two coats)-
C Section VI) 30p/ coat
49 Structure for Pipe racks, FW 761 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Sub pipe racks FW 765 Sa 22 (Near component moisture curing zinc pack aliphatic isocyanate
Trestle for pipe racks, FW 768 white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Structures inside Gypsum FW 769 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
dewatering building & Ball FW 787 profile 40-60um film, solid by volume minimum volume min.55%=2)
mill building conforming to 60% =£2). Zinc dust composition DFT- 35/ coat
(Clause 31.03.00 of ISO 8501-1 and properties shall be as per Shade: Grey white,
Sec.VI, Part-B, Type II as per ASTM D520-00 RAL 9002
Subsection- IV-D) DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of
component polyamide cured 100 level 2 after min. 1000 hrs
epoxy with MIO content exposure, gloss less than
(containing lamellar MIO Min 30% 30 and colour change less
on pigment, solid by volume min. than 2.0A E)
80%=2)
DFT- 100u
50 Supports for cable trays, FW 779 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 40 100
Air receivers, FW 798 Cleaning to to IS: 12744 (Two coats) 2932 Shade: Grey white
commissioning& FW 988 St3 (SSPC-SP3) RAL 9002 (Two coats)
Mandatory spares, Tools & | FW 996
tackles
(Clause 20.03.00 of Part-
C Section VI)
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
3. GATES & DAMPERS
01 Gates & Dampers 57 540 Power Tool HR Aluminium paint to IS 13183 40 - -- 40
> 95° C Insulated 57 550 Cleaning to Gr.II (upto 400 deg C)
Surfaces& Uninsulated 57 583 St3 (SSPC-SP3)
surfaces
02 Seal air piping 57 141 Power Tool Red Oxide Zinc Phosphate 60 Synthetic Enamel to IS 60 120
Cleaning to Primer to IS: 12744 (Two coat) 2932
St3 (SSPC-SP3) Shade: Grey white
RAL 9002 (Two coats)-
30u/ coat
Identification Tag: Sky
Blue Shade no: 101 as
per IS 5
03 Blower with Motor 57 491 Power Tool Red Oxide Zinc Phosphate 60 Synthetic Enamel to IS 40 100
Knife Gate valve 57 497 Cleaning to Primer to IS: 12744 (Two coats) 2932
Mounting bracket 57 209 St3 (SSPC-SP3) Shade: Grey white
Mandatory spares RAL 9002 (Two coats)
04 Ladder, Cage for Ladder 57 466 Blast cleaning to Hot Dip Galvanizing to 610 gm per sq. Meter (minimum) and to a coating thickness of 87
Toe Guard 57 566 Sa 2'>/ Acid pgm (minimum)
Plate Floor Grill, Hand Pickling
Rails, Hand Rail Post
Clause 31.06.00 of
Sec.V], Part-B,
Subsection- IV-D
05 Other Structural Items- 57 466 Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Other than sl.no. 3 of 57 566 Sa 22 (Near component moisture curing zinc pack aliphatic isocyanate

above
(Clause 31.03.00 of
Sec.VI, Part-B,
Subsection- IV-D)

white metal) with

surface profile 40-

60um conforming
to ISO 8501-1

(ethyl) silicate primer coat (Min
80% metallic zinc content in dry
film, solid by volume minimum
60% =£2). Zinc dust composition

cured acrylic
polyurethane paint to IS
13213 solid by volume
min.55%=2)
DFT- 35p/ coat

70

240
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Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
and properties shall be as per Shade: Grey white,
Type II as per ASTM D520-00 RAL 9002
DFT- 70p With gloss retention
(SSPC paint spec no.36,
Intermediate: One coat of Two 100 ASTM D4587, D2244,
component polyamide cured D523 of level 2 after
epoxy with MIO content min. 1000 hrs exposure,
(containing lamellar MIO Min gloss less than 30 and
30% on pigment, solid by colour change less than
volume min. 80%=2) 2.0AE)
DFT- 100u
[ PS- NABINAGAR 4X250 MW - FGD PACKAGE REV. 201 DATE 18.11.2019 Page 23 of 32

206

907



Si PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN

No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)

4. PAINTING OF DAMAGED AREAS

Areas where paint has deteriorated badly by erosion and areas where the paint film has lost its adhesion property and
where the steel has got rusted appreciably - these areas are to be repainted as per the following procedure:

PRIMER, INTERMEDIATE & FINISH

SL SURFACE LOCATION SURFACE PREPARATION
NO
1 Paint damaged Components falling Hand/ Power Tool cleaning to | Primer: Epoxy Zinc rich primer to IS 14589, DFT-70p
under Sl.no. 04,05,06,09,10,11 of Bare metal to minimum 6 inches | (If Metal surface exposed) followed by intermediate &
Fans, Sl no.02,03,04, 05,06,07, 09, peripheral area adjoining to finish coat as per respective scheme
13,19,20,21,23,25,27, 29, 31,32 damaged area If primer is intact- Intermediate & finish as per respective
33,38,39,41,42, 49 of FGD and Sl no. 5 scheme
of GAD.
2 Paint damaged components failing Power Tool Cleaning to Bare Primer and Finish : As given in respective scheme
under other Sl.nos of Fans, FGD& GAD metal
REV. 201 DATE 18.11.2019 Page 24 of 32
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No

PRIMER FINISH TOTAL

SURFACE DFT DFT DFT IN
SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)

GENERAL NOTES

N

10.
11.
12.

No painting is required for Galvanized, non-ferrous & stainless steel items, except as indicated above.

Machined items are to be applied with coat of temporary rust preventive oil

PGMAs covered in sub-supplier (ie., Purchased) items viz., Agitator/ slide bearing and other sub-delivery components etc., are not indicated in the
above list. However, the Painting Schedule for all items supplied by all sub-suppliers and BOI under the scope of BHEL shall be same as for main
equipment covered in this document.

In sub-assy, wherever plates / sheets of thickness less than or equal to 5mm and rods are used, very minor items like clamps, small items etc -
Power Tool or Hand Tool Cleaning to SSPC - SP 3 / SP 2 shall be followed and painting under Sl no:01 of Fans shall be followed.

Ground shade/colour of finish paints and identification tag/band for equipment, fans, piping, pipe services, supporting structures and other
components is followed as per NTPC doc no: QS-01-DIV-W-4 at site.

All components covered under different PGMAs are to be painted. Incase any component is left out, the same shall deemed to be included under the
relevant section.

All threaded and other surfaces of foundation bolts and its materials, insulation pins, Anchor channels, Sleeves shall be coated with temporary rust
preventive fluid and during execution of civil works; the dried film of coating shall be removed using organic solvents.

Painting requirement for all electrical equipment shall be as per the details identified in specification for the respective equipment.

All steel structures shall be provided with painting as given in the specification. Further, painting system shall also meet the requirements of
corrosivity category C3 (durability high) as per ISO 12944,

Finish coat to be applied after an interval of min 10 hrs and within 6 months (after completion of intermediate coat).

Primer coat on steel shall be applied in shop immediately after blast cleaning by airless spray technique.

For the portion of steel surfaces embedded in concrete, the surface shall be prepared by Manual cleaning and provided with Primer coat of
Chlorinated Rubber based Zinc Phosphate Primer of Minimum 50 Micron DFT.

[ PS- NABINAGAR 4X250 MW - FGD PACKAGE REV. 08 DATE 18.11.2019 Page 25 of 32

208

907



Sl PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (pm (um
min.) min.) min.)
PAINTING SCHEME- DETAILS OF PROCUREMENT & APPLICATION PROCESSES
SL TYPE OF PAINT | SPECIFICATION NO OF VOLUME OF MODE OF MIN. OVER SHADE
NO OF PAINT PACK SOLIDS APPLICATION COATING
(% Min) INTERVAL
(hours)
01 | Epoxy Zinc IS 13238 2 40 Spray 24 Grey
phosphate primer
02 | Zinc Ethyl silicate IS 14946 2 60 Airless Spray only 24 Grey
primer (% Zn on dry At Shop
film= 80 (min))
03 | Epoxy High solid- -- 2 80 Airless Spray only 16 Brown
Polyamide cured At Shop
Epoxy based MIO
pigmented
intermediate coat
04 | Aliphatic isocyanate | IS 13213 2 55 Spray 16 Corresponding
acrylic polyurethane At Shop shade no
paint
05 | Heat resistant IS 13183 Grade II 1 -- Brush/ Spray 24 --
aluminium paint
06 | Long oil alkyd IS 2932 1 35 Brush/ Spray 12 Corresponding
Synthetic enamel shade no
finish paint
07 | Synthetic Enamel IS 2932 1 40 Brush/ Spray 12 --
Intermediate coat
08 | Red oxide Zinc IS 12744 1 -- Brush/ spray 12 --
phosphate primer
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No SURFACE LOCATION

PGMA

PRIMER

FINISH

SURFACE
PREPARATION

PAINT

DFT

(pm
min.)

DFT

(pm
min.)

PAINT

TOTAL
DFT IN

(pm
min.)

PGMA DETAILS

SNO PGMA

PGMA DESCRIPTION

PGMA DETAILS

o1 FW 212

Slurry recirculation pump system

RC Pumps incl Shaft seal
Common Base Plate
Coupling and Guard
Gear Box

Expansion Bellow
Anchor Bolts & Fasteners
Special Tools

02 FW 219

Absorber system base

Absorber tank bottom plate

03 FW 220

Absorber system structures

Absorber tank structure
Absorber tower structure
Spray headers structure

04 FW 221

Absorber system casing bottom

Absorber tank wall casing- bottom

05 FW 222

Absorber system casing top

Absorber Tank wall casing —Top
Mist Eliminator supports

Spray pipe supports

Internal Beam

Shim plates in Absorber area
Internal Struts

06 FW 223

Absorber system accessories

Nozzles and flanges
Inspection doors & Man holes
Viewing ports

Antifoam dosing equipment
Suction strainers- FRP

07 FW 226

Emergency Quench water tank

Base Plate & its supports
Roof, Shell

08 FW 227

Emergency Quench System

Emergency Quenching Spray Pipe
Nozzle for Emergency Pipe
Fasteners

Gaskets

09 FW 230

Air oxidation System

Oxidation Blowers

Common Base Plate

Coupling and Guard

Anchor Bolts & Fasteners
Expansion Bellow

Suction & Discharge Silencers
Acoustic Enclosure

Water Injection cooling system
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No

SURFACE LOCATION

PRIMER FINISH

SURFACE

PGMA PREPARATION

DFT
PAINT (um
min.)

PAINT

DFT

(pm
min.)

TOTAL
DFT IN

(pm
min.)

Pipe, Valves & Instruments
Special Tools

SNO PGMA

PGMA DESCRIPTION

PGMA DETAILS

10 FW 244

Oxidation air distribution System

Pipe & Fittings
Flanges
Pipe Hanger, Bottom Elbow, Bottom sliding supports

11 FW 251

Expansion joint between bypass

Expansion joints
Seal Plates & Fasteners

12 FW 252

Expansion joint between scrubbers

Fabric & its fixing fasteners
Sleeves & Flanges
Gaskets

13 FW 255

Ducts between bypass duct inlet &
booster fan

Plates & Stiffeners
Guide Vanes

14 FW 256

Ducts between Booster fan &
Absorber

Plates & Stiffeners
Guide Vanes

15 FW 257

Ducts between Absorber & stack

Plates & Stiffeners
Guide Vanes

16 FW 260

Duct structure between bypass
duct& Booster fan

Duct Supports
Gusset Plate
Divider plate
Internal Struts
Support bearings

17 FW 261
FW 262

Duct structure between booster fan&
absorber & Absorber and Stack

Duct Supports
Gusset Plate
Divider plate
Internal Struts
Support bearings

18 FW 292

Structures for Elevator

Columns

Seal Plate

Bracings

Enclosure (Purlin& sheeting)

19 FW 293

Elevator and accessories

Base Frame

Buffer Spring

Mast Section

Cage

Control Panel & AC
Mandatory Spares
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No SURFACE LOCATION

PRIMER FINISH

SURFACE

PGMA PREPARATION

DFT
PAINT (um
min.)

PAINT

DFT

(pm
min.)

TOTAL
DFT IN

(pm
min.)

SNO PGMA

PGMA DESCRIPTION

PGMA DETAILS

20 FW 310

Structures for booster fan handling

Columns
Beams
Bracings
Seal plate

21 FW 610
FW 722

Galleries & railings for Scrubbers,
Tank

Stairs

Handrail

Step treads
Floor grills
Ladders
Foundation bolts
Fasteners

22 FW 701

Slurry pumps & accessories

Slurry Pumps incl Shaft seal
Common Base Plate
Coupling and Guard

Belt & Pulley

Expansion Bellow

Anchor Bolts & Fasteners
Motor & accessories

Sump Pumps incl Shaft seal
Common Base Plate
Coupling and Guard

Belt & Pulley

Anchor Bolts & Fasteners
Motor & accessories

23 FW 710

Monorail for hoist& cranes

Insert Plate
Stiffener plate
Monorail beam

24 FW 721

Agitator support

Channels & Beams

25 FW 730

Limestone silo structures

Columns

Beams

Bracings

Seal plate
Angles, channels
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Si PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
SNO PGMA PGMA DESCRIPTION PGMA DETAILS
26 FW 731 Limestone silo Base plate & its supports
Shell, Roof
27 FW 723 Air cannon Bag filter
FW 724 Bag filter Air cannon bin activator
FW 725 Nozzles & flanges Nozzles & Flanges
28 FW 733 Limestone silo approach platforms Stairs
Handrail
Step treads
Floor grills
Ladders
Foundation bolts
Fasteners
29 FW 734 Limestone mill Wet ball mill
Hydro cyclone- Mill area
Mill circuit pump
Mill separator tank with Agitator
30 FW 742 Lime stone slurry storage tank Base plate & its supports
Shell, Roof
31 FW 743 Auxiliary Absorber tank Base plate & its supports
Shell, Roof
32 FW 744 Filtrate tank Base plate & its supports
Shell, Roof
33 FW 745 Wastage water tank Base plate & its supports
Shell, Roof
34 FW 747 Hydro cyclone waste water tank Base plate & its supports
Shell, Roof
35 FW 748 Process Water tank Base plate & its supports
FW 785 Belt filter washing tank Shell, Roof
FW 786 Primary Hydro cyclone feed tank
36 FW 751 Process water pipe accessories CS/FRP Pipes & Fittings
FW 752 Cooling water pipe accessories Sight Glass
R Orifice
Gaskets & Fasteners
37 FW 753 Slurry pipe accessories CSRL/FRP Pipes & Fittings

Strainer (Cone)
Expansion Joint-Rubber
R Orifice

Gaskets & Fasteners
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SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
SNO PGMA PGMA DESCRIPTION PGMA DETAILS
38 FW 754 Service air pipe accessories GI Pipes & Fittings
Flexible Hose
Expansion Joint (Metallic)
Hose connector
R Orifice
Gaskets & Fasteners
39 FW 755 Instrument air pipe accessories SS Pipes & Fittings
Strainer(Y Type)
Gaskets & Fasteners
40 FW 815 to FW 851 Valves and fittings Globe valves
Ball Valves
Butterfly Valves
Diaphragm Valves
Gate Valves
CheckValves
Pinch Valves
Knife Gate Valves
Control Valves
Relief Valves
41 FW 761 Structures for Pipe racks Bracings
FW 765 Structures for Sub pipe racks Columns
42 FW 280 Foundation material for duct Foundation bolts
FW 281 structure Template
FW 282 Foundation material for absorber
FW 283 Foundation material for Tanks
FW 740 Foundation material for Pipe racks
FW 760 Foundation material for Elevator
FW 763 Foundation material for RC pump
shed
43 FW 766 Platforms for Pipe rack Stairs
Handrail
Step treads
Floor grills
Ladders
Foundation bolts
Fasteners
44 FW 768 Trestle for Main & sub Pipe racks Truss
FW 769 Beams, Supports for all Pipes
45 FW 779 Supports for cable tray Double Sup Channel & Base plates
Single Sup Channel & Base plates
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SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
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Cantilever Arm
Fasteners & clamps
Brackets
46 FW 996 Tools Erection , commissioning, special tools
SNO PGMA PGMA DESCRIPTION PGMA DETAILS
47 FW 798 Air receivers Instrument Air receivers
Any Instruments/Valves
48 FW 800 Clarified water tank Base plate & its supports
Shell, Roof
49 FW 802 Neutralization tank & accessories Base plate & its supports
Shell, Roof
50 FW 988 Commissioning spares & Mandatory | Startup & commissioning spares
FW 997 spares Mandatory spares
FW 999
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