.

"CLAUSENO.

TECHNICAL REQUIREMENTS o = riliad
MTPG

Shaft

Shatft

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

Valves-350Nb and above shall also be provided with gear operator
arrangement suitable for manual operation. Manual operation of valve
shall be through worm and gear arrangement having totally enclosed
gearing with hand wheel diameter and gear ratio designed to meet
the required operating torque It shall be designed to hold the valve
disc in intermediate position between full open and full closed position
without creeping or fluttering. Adjustable stops shall be provided o
nrevent over travel in either direction.

Limit and torque switches {if applicable} shail be enclosed in water
tight enclosures along with suitable space heaters for motor actuated
vajvas, which may be either for On-Off operaticn or inching operation
with position transmitter.

2.18.02 Material of Construction (Butterfly Valves}.
Materials and other design details shall be as indicated below :
(a) Cast Iron Butterfly Valves

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

1S: 210, Gr, FG-260, with 2%
Ni and epoxy coated

Shait BS 970431 3: 281 /ENS7, or

AlSI1-410 or AWWA-permitied shaft

material equivalent fo EN-57/AISI-410 or better.
Seat ring 18-8 Stainiess steel
Seal Niirile Rubber

| (b) Stainless Steel Butterfly Valves

Body & Disc ASTM A 351, Gr. CF8M

ASTM A 182, Gr. 316

Disc & Seat Rings EPT/BUNA-N/Neoprene
{c} Carbon steel Butterfly Valves

Body & Disc ASTM A 216, Gr. WCB

ASTM A 182, Gr. 304

Disc & SeatRings  EPT/BUNA-N/Neoprene -

SINGRAUL! STPP STAGE-M
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CLAUSE NO. TECHNICAL REQUIREMENTS gaddg

MTPC

fill of chemicals. Similarly for equipment cocling water overhead tank, the
overflow & drain from tank shall be combined together and shall be led to
nearest drain (at zero level) via. a seal-trough so as not to come directly in
contact with atmosphere.

6) Tanks shall have suilable stairsfladders on inside and outside of the tanks,
~ manholes/mspection covers as required and also piatform suitably located.

(m)  Tank supporting arangement as approved by Employer shall be provided
with all platesfangles/jointsflats and supporting attachment including lugs,
saddles, legs efc.

(n} Piercing nozz]és}pipés from tank body ./ dish ends shall be adequately
compensated as per relevant code.

{0)  Tank fabrication drg. and design calculations shall be approved by the
Project Manager.

2.22.03 Corrosion protectién

(a} . A corrosion allowance, applicable to surface in contact with corrosive media,
when required, shall be taken into consideration.

(b} Manholes shall be provided for easy access inio the vessels. The size shali
be minimum 500 mm and will be with cover plate, nuts bolts, efc. to ensure
leak tighiness at the test pressure.

(c) Each tank shall be provided with drilled cleats welded to the tank for
electrical grounding. Material of cleats shall be same as that of the shell.

{d) = Epoxy-coaling shall be provided on the inside of vessel in three coals
{minimum} resulting in total thickness of not less than 150 micron in which
ever case required, such as equipment cooling water overhead tank, sodium
hydroxide tank, condensate storage tank, condensate surge fank ete.

2.22.04 Cleaning & Painting
(a) Inside surface of all tanks shali be protected by anti-corrosive paints as
' required.

(b) For tanksivessel requiring epoxy painiing, all inside surface shall be blast
cleaned using non-siliceous abrasiva after usual wire brushing.

) Ouiside'suﬁéces of al} ‘}esseis sh'all be provided with two coats of primer with
three {3) coats of epoxy resin based paint of approved color,

2.23.00 RUBBER EXPANSION JOINTS
2.23.01 {4 parésbf expansion joints shall be suitably designed for all stresses that may occur .
during continuous ‘operation and for any additional stresses that may oceur during

' ,én’,sta‘mation and also during transient condition.

SINGRAUL! STPP STAGE-l TECHNICAL SPEGIFICATION SUB-SECTION-A-D7 PAGE { 3
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CLAUSE NO,

TECHNICAL REQUIREMENTS - v

NTPG

a)
b)

size}

a)

b)

c)

d)

e)
f)
)
h)

1.10  Level Indicator

Number

Type

1.11  Manhole {minimurm 500mm

1.12  Special Fittings

Hydraulic Seal of
Overfiow/Drain

Additional nozzle
cornnection

Nozzle connection for
instrument/spare

CQO2 Absorber for vent
{not to be kept on roof

of tank, but {c be kept

on ground level)

Cuiside stair case (spiral)
Inside Ladder

Draw off sump

Root valve for level
transmitter -

One for each tank

Mechanical ficat type with dial
type indicator (Guide wire, Float
and Housing of Stainless steel -
316 Gr. construction)

Two {2}-one on shell and the
other on roef

Required
number and size to be indicated
o successful Bidder

Three (3) nos. for each tank

Required

Required
Required
Required
Root valves for two (2) nos.

leve] transmitter for each tank
required

Note: Control & Instrumentation faciliies required for each of the condensate
storage tanks shall also be incorporated by the bidder.

SINGRAULI STPP STAGE-l
{1X500 MW)
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CLAUSE NO.

TECHNICAL REQUIREMENTS v

NTPC

a) Pipes, bends; elbows, iees, branches laterals, crosses, reducing unions,
coupiings, cap, expansion joints, flanges, blank flanges, saddles, shoes,
sampling conneclions etc. necessary for making a reliable piping system.

b} Gaskets, ring joint, bracking rings, jointing material etc. as required.

c) Instrument tapping connection, stub and thermo-wells.

d) Supply and machining work of flanges, pi;ﬁe spools and matching pipes to
connect flow measuring orifice nozzles etc., pressure accumulators as
necessary.

e) Valve and gates, to start/stop and regulate flow.

f Strainers.

q) Anchor block (for buried/over-ground piping), support brackeis, clamps,
support trestles, hangers ete, for the piping under the scope of contract,

hy Bolts, nuts, fasteners as required for interconnecting piping, valves and fitling
as well as for terminal points.

i) Secondéry steel for pipe supports and embedded steel. Also pipe supports
and necessary embedment required to be embedded in concrete for under
ground/above ground pipes.

i) Painting - anti-corrosive coatings, efc. inside and outside of pipes as
necessary. .
k) All embedded parts required for all tanks/water retaining structures made of

RCC including puddie pipes shall be supplied by the contractor.

3.00.00 DESIGN, CONSTRUCTION AND ERECTION

3.01.00 Piping and_?ittings {General) o

3.01.01 Design

Al p.ipi_ng Asys.t'e_ms shall be capable of withstanding the maximum pressure in the
corresponding lines at the relevant temperatures. The minimum thickness for pipes
and fitings shall be adhered to. Higher thickness in eguivalent malerial is
acceptable. However, no credit will be given for higher thickness.

3.01.02 Ali the piping systems, fittings and accessories supplied under this package shall be
designed to operate without replacement and with normal maintenance for a plant
service life of 25 years, and shafl withstand the operating parametar fluctuations and
cycling which can be normally expecied during this period.

SINGRAULI STPP STAGE-H! TECHNICAL SPECIFICATION SUB-SEGTION-A-26 PAGE
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CLAUSE NO,

'3.01.08

3.01.09

TECHNICAL REQUIREMENTS vadda
B.No | Service Recommended Material
16. | Chiorinated Water Rubber fined Stesl for above ground &
o HDPE pipe for below ground
17. | Wet Chiorine gas Polypropylene )
(Under Vacuum)
18. SEi}dge {(From Clarifier /tube | Cast lron {Class A as per 1S: 1536} /

setllerflamella clarifier)

Ductile Iron

19 Air Gaivanised Steel

.20 Wast.e. effluent from DM plant | Rubber fined Steel for above ground &
vessels & chemical solution
tank’s etc. HDPE pipe for below ground

21 Resin water slurry Stainiess steel Type-304

22 | Backwash/Rinse water from | S$S-316

-discharge of Backwash pumps
in DM plant

Note: Irrespective of the recommended piping maierial as mentioned above,
Bidder shall supply the material of pipes indicated in Scope of Works
(Part-A)} and in tender Drawings.

- St Description

However the portiorﬁ down ‘stream of the isolation valves of pipe lines conveying
flushing water shall be of the material & type as that of the chemical pipelines which
is being flushed.

‘Minimum sizes for-various pipelines-are indicated in the tender drawingsidata |

sheet. Bidder to provide the same as specified. However, for pipe lines where
sizes are not indicated, sizing shall be done based on the following velocities as
indicated below:. -

Velocity in meters/ second

Pipe size Pipe Size 50  Pipe Size 200
Below 50mm  to 100 mm mm & above
a}) - Pump suction 1.2-15 12-15 12-18
b} Pump discharge 1.2-1.8 18-24. 21-2.5
¢} Header 1.5-2.4 16-24 2.1-24
SINGRAULI STPP STAGE-II TECHNICAL SPECIFICATION 4 SUB-SECTION-A-26 PAGE
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EPC PACKAGE o' PART-B FITTINGS

| CLAUSE NO. ' ‘
el
TECHNICAL REQUIREMENTS MTRC
Velocity in meters/ second
d)  Compressed air 15-20 20 --30 2535
beiow 2 Kgfcmz{g) _
e)  Compressed air 20 - 30 25 — 40 35 - 45
2 Kgfem2(g) & above )
f) Suction to compressos/ 7~8. 7-8 7-8
Blowers -
Pipe line u'nder gravity flow shall be résiré_ct_e_d to a flow velocity of 1 m/sec generally.
Channels (Other than Cold water channel of Circulating Water System} under gravily
flow shall be sized for a maximum flow velocity of 0.6 m/sec.
3.01.10 The fdilowing o Value shall be used in WILLIAM & HAZEN formula for calculating
the friction loss in piping systems,
iy Carbon Steel pipe - 100
i} Carbon Steel pipe with internal lining - 120
i) C.i Pipe/Ductile ron - 100
iv) Rubberlined steel pipe - 120
iv) PVC/HDPE/GRP pipes - 140
v) Stainless Steel : : - 100
3.01.11 For calculating the pump head, atleast 10% margin shall be taken cver the pipe
friction losses.
3.02.00 ° Material' & Dimensional S$tandards for Piping
3.02.01 . All piping system shall be capable of withstanding the maximum pressure and
temperature in the corresponding line. The pressure rating of individual piping
system component such as valves, flanges elc shall however be not less than thal
specified, 7 :
3.02.02 The Steel pipes (Welded type) for the services of water/clarified water/ Filtered water
/ Sea water shail conform to the following standard or codes.:
Pipes LJD to 150 NB: 18:1239 Part-l (Heavy grade-Black), ASTM-A-53
~Grade B (Welded) -Schedule 80 up to 2 inch size and
Schedule 40 above 2 inch nominal size. ,
SINGRAUL] STPP STAGE- §  TECHNICAL SPECIFICATION SUB-SECTION-A26 PAGE
{1X500 MW) / SECTION - VI PIPING VALVES AND 7OF30
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CLAUSE NO
: radd
: TECHNICAL REQUIREMENTS NYPC
Pipes 200 NB and above: 153589 - Grade 410; ASTM - A53, Type-E Grade B
(Welded) — Schedule 40,

Ho’we\_/e?, condenser polisher headers for condensate polishing plant shall be of
seamless carbon steel A 106 Gr.B all welded construction with 300 b flange

connection. Inlet and discharge end shall be prepared for field welding.

3.02.03 (a)  The thickness of the pipes shall be selected Based on the design pressure of
the system (maximum test pressure or maximum surge pressure due to
transients). Corrosion aflowance of 2mm shall be included for unlined/ un-
coated pipes and 1 mm for lined/coated pipes and negative lolerance
specified by the Standard/Code shall be added to arrive at the final
thickness. Thickness selected shall also meet the requirements of AWWA —
M1 1 (for deflection & buckling criteria considering water filled for compacted
soil) in case of buried pipes. However the final thickness shall not be less
than that specified as per 1S: 3589 as indicated below.

81 Nominal Pipe Outside Diameter (mm) Wall thickness
Size (mm} {mm)
200 NB 219.1 4.5
250 NB 273 5
300 NB 323.9 5.6
350 NB 355.6 5.6
. 400 NB 406.4 8.3
450 NB 457 8.3
500 NB 508 8.3
600 NB 610 8.3
700 NB 711 7.1
800 NB' 813 8.0
900NB 914 8.8
1000 NB 1016 8.8
1200 NB 1219 10
1400 NB 1422 125
SINGRAULI STPP STAGE-III TECHNICAL SPECIFICATION SUB-SECTION-A-28 - PAGE
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CLAUSE NO.

TECHNICAL REQUIREMENTS

Wies

(b)

(c}

Sl Nominal Pipe
Size (mm)

1600 NB
1800 NB
2000 NB

2200 NB

2500 NB

Outside Diameter (mm}

1626
1829
2032

2235

Wall thickness
(mmy)

14.2
142
16

17.6

20

2540

Spirally welded pipes as.per APl — 5 LS or 13:3589 are also acceptable for
pipe of size 400 NB and abpve

Preferably all steel pipes shall be supplied from the approved manufactures
from their works. However, for Pipe Sizes 800NB and above, Bidder may
fabricate plpes at site. Pipes to be fabricated by the bidder shall be rolied and
butt welded from platesicml conforiming to ASTM A — 53 type E Gr. B/ IS
2062 Grade 41() WC or Equwaleni of reduired thickness (as defined above)
at site. Bidder shall clearly bring out their proposal regarding this aspect in
their bid. The site-fabricated pipe’ {finished product) shall meet the required
quality specified in the design Standard (I5:3589) with regard to Mechanical,
Chemical Properties, Tolerances etc, However, for such site fabricated pipes,
the Hydrostatic Test Pressure shall be 1.5 times the design pressure or 2
times the working pressure as the case may be. Other Testing requirements
for stich site-fabricated pipes shall be as per relevant Table in Sub-section-li
E of Part-B of this Technical Specification.

3.02.04 Pipes for the Air Serwce shall conform to the above Clauses 3.02.02 & 3.02.03 and

shall be galvanised 10-15:4736.

3.02.05 .| Pipes io be used for the rubber lined construction shall conform the above Clauses

3.02.02 & 3.02.03 and inside surface shall be completely debeaded and made
suitable for lining.

3.02.06 | Other piping materials shall conform to the following standards.

1)

15:4984 — PE-80 & PN-16-High density po!yetheyleae pipes.

2)  18:4985 - Class-4 - PVC Pipes.
3) ASTM A-106, Gr. C, Schedule 80 - Seamless carbon steel pipe,
4)  ASTM A-312 Grade TP-316 Schedule 40 - Stainless Steel pipes (88 316}
SINGRAULI STPP STAGE- TECHNICAL SPECIFICATION SUB-SECTION-A-26 PAGE
{1X500 MW) ' SECTION - VI PIPING VALVES AND 30F 30
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CLAUSE NO.
g
TECHNICAL REQUIREMENTS MTDC
a) For Indoor Pipin
1) Surface preparation shall be done either marnually or by any other
approved method. :
2}  Primer coat shall consist of one coat of chlorinated rubber based zinc
phosphate primer having minimum DFT of 50 microns.
3} Intermediate coat (or under coat) shall consist of one coat of chlorinated
rubber based paint pigmented with Titanium dioxide with minimum DFT of
50 microns.
4}  Top coat shall consist of one coat of chlorinated rubber paint of approved
shade and colour with glossy finish and.DFT of 50 microns.
Total DFT of paint system shall not be less than 150 microns.
b} For OQutdoor Piping
1)  Surface preparation shall be done by means of sand blasting, which shall
conform o Sa 2-1/2 Swiss Standard,
2) . . Primer coat shall consist of one coat of epoxy'resin based zinc phosphate
primer having minimum DFT of 100 microns.
3)  Intermediate coat (or under coat) shall consist of epoxy resin based paint
pigmented with Titanium dioxide with minimum DFT of 100 microns.
4)  Top coat shall consist of one coat of epoxy paint suitable pigmented of
approved shade and colour with glossy finish and DFT of 100 microns.
Additionally finishing coat of polyurethane of minimum DFT of 25 microns
shalt be provided.
. .The paint may be applied in one coal, in case high built paint is used,
otherwise two coats shall be applied. - :
Total DFT shali not be less than 300 microns.
Outside surfaces of steel pipes and fittings that are buried underground and laid
inside a Hume pipe (in Road/pipe or trench crossings) shall be given protective
coatling as per Annexure-l enclosed with this section.
4.00.00 VALVES & GATES
40100 Valves will be used to starlstop or control flow. Gates will be primarily used for |-
isolation of flow in open channsls although the_sé should be capable of throitling the
flow too. Sample valves will be used in sample collection lines. Unless otherwise
SINGRAULI STPP STAGE-N TEGHNICAL SPECIFICATION SUB-SECTION-A-26 PAGE
{1X500 MW} : SECTION - VI PIPING VALVES AND 13 OF 30
EPC PACKAGE ~ PART-B FITTINGS
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- GLAUSE NO.

ECHNIC, | P
TECHNICAL REQUIREMENTS HTRC

4.03.03

_ 5

Slﬁi_celGate Valves shall be provided with back seating bush to facilitate gland
renewal during full open condition.

Butterfiy Vai\}es: .

a)

by

)

d)

The valve rating of butterfly valves shall be selected based on the for the
design pressureitamperature.

The design standard of buitérf%y valves shalil conform fo latest revision of
AWWA C 504 or BS: EN:593 or equivalent Standard of required class/rating.
Irespective of design sitandard adopted (either AWWA C-504 or BS: EN:593 ),
the butterfly valves of shall be POD{ proof of design) tested as per AWWA C-
504. In case POD test has been conduct_ed in the past, required cerlified
documents, such as GA drawing, cross sectional drawing and test cerfificate
shall be submitted to Owner for approval. In case such test was not conducted
in the past, the same shall be conducted for this project as per AWWA C-504
for each design/rating being offered and furnish the documents for approval.
Vaives used for POD testing valves shall not be supplied.

The butterfly vailves shall be double flanged type for sizes above 300 mm and
for sizes 300 mm and below valve shall be double flanged or lugged wafer
type. Fabricated butterfly valves (POD tested} instead of cast body valves are
acceptable for larger size (800 mm and above) provided testing features and
face to face dimension of the valve are as per the relevant design standard
(AWWA C 504 or BS. 5155 as the case may be). In such a case the valve
supplier should submit the design calculations for selection of major
dimensions such as body, shaft diameier, disc thickness ete

The Geomelry, overall dimensions, laying length, body shell thickness, shaft
diameter, shaft torque value shall be as per design standard adopted and of
applicable design class. For Valves of sizes not covered in AWWA C-504
(which are designed as per AWWA C-504), the same shall-be extrapolated.

For valves designed as per AWWA C-504, valve flanges shall conform to ANSI
B16.1- Class 125 for Cast lron Valves and AWWAC 207 Class E for fabricated
type. The counter flanges shall conform to AWWA C-207 Class E. For Valves
designed as per BS; EN: 593 the flanges shall conform to relevant standard.

The various bcmpohents of butterfiy valves shall be of the following for fresh
water application:

i} | Body : | Castiron - ASTM A 48 C1.40; BS:1452 Gr.220 SG lron -
BS:2789.:Cast lron 1$:210 Gr.FG260.

OR Cast Steel - ASTM. A 216 GR. WCB: BS:1504 |

Eq.Gr.
SINGRAULE STPP STAGE-IiI TECHNICAL SPECIFICATION SUB-SECTION-A-26 PAGE
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- |
TECHNICAL REQUIREMENTS RS

g)

h)

OR Fabricated Steel as per ASTM A515 Gr.60/80
15:2062, Gr,B/1S:2002.(for higher size valves)

ii) | Disc. - | Cast Iron 18:210, Gr.260; Cast Iron —~ ASTM A 48 C1.40;
BS:1452, Gr.220, SG Iron - BS:2789.

OR Cast Steel - ASTM A 216 Gr. WCB; BS:1504 Eq.Gr.

OR Fabricated Steel as per ASTM A515 Gr.60/80
18:2062, Gr.BAS:2002 (for higher sizes).

(@it} | Shaft ;| ASTM. A 296 Gr. CF8M/AISI 316; AISI 420;

BS 970 Gr.316; BS:970 Gr.420 $45.

iv) | Seatrings | : | Nitrile rubber, EPDM (Ethylene propyiene rubber},

Hypalon. -

For Condensate polishing plant all but'terﬂy valves shall be of stainless steel
construction, $5-316 (for body, disc and shaft). Seal/seat rings should be of
Teflon/titanium back up rings. Seal shall alsc be of Teflon only.

For sea water application:
Austentic Ductile Iron (cast} Butterfly valves

Body & Disc ASTM A 439 D2 and epoxy coated nternals

© Shaft 88 - 316
Seat Rings 18-8 Stainless steel
Seal " EPT/BUNA/NEOPRENE / EPDM

Butterfly valves shall be fitted with sleeve type bearing such as PTFE. Valves
of size 350 NB and above shall be provided with one or two thrust bearings to
hold the disc securely in the center of valve seat without hydraulic or external
axial shaft loads, Sleeve and other bearings filted into the valves body shall be
of self lubricated matefials that do not have any affect on the fluid handled and
other components of the valves.

All the butterfly valves shail be previded with Hand wheel or lever as per the
requirements. ' '

For targer sizes i.e. 150 NB and above hand wheel shall be provided. For
lever/wrench operated valves, means shall be provided for pesitively holding
the disc in not less than three intermediate positions.

TECHNICAL SPECIFICATION SUB-SECTION-A-26 PAGE
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CLAUSE NO )
: vadds
TECHNICAL REQUIREMENTS MTRC
i} Manually operated valves shall be provided with reduction gear unit for valves
of size 260 NB and above. Valve provided with motorised or pneumatic
actuator shall be provided with a hand whee! for manual operation. Alf the
valves shall be equipped with adjustable mechanical stop-limiting devices to
prevent over travel of the valve disc in the open and closed positions. The
manual valve operators (Hand wheel or Gear reduction unit) shall be designed
as per relevant International Standard.
k} Al the butterfly valves shall be provided with an indicator to show the position
. of the dise. .
4.03.04 For Sizes 40 NB and below, Ball valves or Globe Valves may also be provided for
the application of Raw/ Clarified/Filtered [ water services conforming to the following
(i specifications:
a) Ball Valves
i) | Design Standard |: | BS:5351 Class 150 (min.)
ity | Type ;| Welded/Flanged ends; Full-bore and Split
: Body & Seat supported consiruction.
. :
it} | Material of Construction
he Body .| Carbon Steel/Cast Iron
Ball - | Stainless steel ANSI 420
- Seat ring : | PTFE
Stem .| Stainless steel AISI 420
Seats . .°|u | Nitrile rubber; PTFE
. . iv) | Valves shall be designed to be directly operatable by a wrench/
o ) Handlever. : -
L v} | Suitable stops shall be provided for both the fully open and close
condition S - ,
A .
vi} | All the valves shall be provided with an indicator for showing the
position of the ball port.
|
(.
o SINGRAULI STPP STAGE-H TECHNICAL SPECIFICATION SUB-SECTION-A-26 PAGE
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CLAUSE NO,

b}

TECHNICAL REQUIREMENTS ig‘ggg
~ Globe Valves
A) | 50 NB and Below
i) De.sign' Standard _lS:?‘?& Class-2
i} .”?ypé St;_a'i'ght,. rising stem, with outside screw
fii) | Material of Construction
Body; Bonnet, Leaded Tin Bronze con forming 15:318 Gr.2
stuffing Box and
seat rings
Disc 1S:318 Gr 2/ AlS} 316
Stem Stainless steel AlSI 316
B) | 50 NB and Above
i} | Design Standard 18:780}18:29061 15:14846 rating PN 1.0
minimum or Equivalent/ BS 5150 PN 10.
{min} :
iy | Type Double Flanged or wafer body, outside screw
and rising stem type
iii} | Material of Construction
Body Cést iron : 15:210 GrFG 2603
BS:1452 Gr.14
Disc Cast iron 15:210 Gr,260/ BS:1452 Gr.14.
Stem Stainless steel AISI'410/ 13% chrome steel.
Packing PTFE
Seaﬁ & seat rings 13% chromium stee}
Gland & gland nut AlSIE420
Hand wheel Cést ircn or Malleable iron,
C) | Back seat shall be provided on the stem or on the disc.

SINGRAULI STEP STAGE-II
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CLAUSE NO '
: . R AaE
. TECHNICAL REQUIREMENTS MTRC
D) | Renewable disc assembly shall consist of disc holder, disc, disc guide,
check nut and disc retaining nut with washer
E) i Disc of globe valve may be provided with renewable rubber seating
ring.
F} | Handwheels shall be marked with the word. OPEN or SHUT with
arrow to indicate direction of opening or closing.
4.03.05 However, valves in the flushing water lines shall be of type and material specified for
| the chemicals which is being flushed by the line.
4.04.00 Valves for Decationsed, Deanionsed and Demineralised water application
4,04.01 Buiterfly valves or Saunder’s patented diaphram. valves shall be used for the
services of deanionised, decationised and demineralised water application for
isolation purposes.
40402 The diaphragm valves shall conform fo the following requirements.
- i) Design : BS:5156 or equivalent of required rating/class.
L Standard {minimum rating of valves should be PN 10}.
- i) Type : Flanged and lined body ends, sealed bonnet, weir
pattern, tight shut off type.
. iii) Material of Construction
...... iv) | Body, Bonnet : Cast Iron 13:210 Gr.FG.260 or equivalent
o Or
-
Cast steel ASTM A-216 Gr WCB.
. v) Body lining - | Soft Natural rubber, Ebonite
Polypropylene
. vi) i Diaphragm : Reinforced rubber,"hypa[on]approved . equalent
2 - vii) | Handwheel : Castlron
viil) | Compressor 1 | Stainless Steel
ix) | Stem & Bush . | Stainless Steel
SINGRAUL] 5TPP STAGE-I TECHNICAL SFECIFICATION SUB-SECTION-A-26 PAGE
{1X500 MW) SECTION - Vi PIPING VALVES AND 19 OF 30
(s EPC PACKAGE 1/1'/ PART-B FITTINGS
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CLAUSE NO.
it
TECHNICAL REQUIREMENTS M TOC
vii) | Seat : PTFE
viily | Gland : AISI 304/ AISI 316
ix) | Cover : Cast Steel ASTM A216 Gr WCB
x) Gland Nut | AISE304 / AISI 318
xi) | Valves shall be operated by permanently fitted wrench or Hand lever.
Wrench shall be mounted so that they zr= rarallel 1o the valve bore axis
when ihe valve is in fully open condition.
xii} | All valves shall be provided with an indicator for the position of the plug
part..
xiil} | Suitable stops shall be provided for the fully open and fully closed positions
of the valve.
Xiv) | Valves of size of 250 NB and above shall be provided with a suitable
reduction gear unit.

4.08.03 -In resin transfer line of Condensate Polsihing Plant two way eccentric plug valve as
manufactured by De Zurik or approved equal shall be used. The valves, shall have
type 316 stainless steel body and bearings, resident faced plug and flanged ends.
For service vessel area pressure rating should be in line with system requirement. In
case Ball Valves are used in the resin transfer lines, the same shall be of $8-316
construction and pressure rating shall be in line with system requirement.

4.07.00 . Valves for Alum Solution and Coagulant aid Solution application

4.07.01 Valves shall be of Saunder's patented diaphragm type.

4,07.02 Diaphragm valves shall conform to the reguirements as mentioned in Cl 4.04.02
above.

4.07.03 Ball valves may also be used in PVC pipes {if permitted In speciﬂcatidn) for alum

: and coagulant aid solution application conforming to the following material of
construciic_)n.
Body, Bali & Stem PVC
Seat ring & Packing EPDM (Ethylene propylene rubber)

4.08.00 Valves for Chlorine gas (Wet/Dry) and Chlorinated Water Application

4.08.01 The type of valves shall be as per the schematic (P & iD) flow diagram which is
enclosed as a part of the Technical Specification. However, the contractor may offer
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TECHNICAL REQUIREMENTS

e duls

MTRG

e} | Gland/Gland nut

Bronze/ Brass

f) Packing

Teflon

d) Butterfly type Valve /Ball Valves (Isolation éf Chlorinated Water in PVC pipes)

a) Body

PVC

by | Shaft.

Carbon Steel nickel plated

c) Disc / Ball

PVC

d) Seating ring

Viton

e) Packing (Ball Valve) 1| PTFE

f Bush / O —ring (Butterfly type) | : | EPDM, PVDF

e} Diaphragm Valves {Isolation of Chiorinate{j water in lined stesl pipe):

These valves shail conform to Cl 4.04.02 above.

4,09.00 Valves in Siudge pipe line application .

line.

4.09.01 The Valves shall conform to the following requirements:

Sluice valve/knife edge type slide valves shafl be used in the sludge and drain pipe

i} | Design Standard

15:780/1S:2906 rating PN 10 (min).

iy | Type

screw and rising stem type.

- Double Flanged or wafer body, outside

i) | Material of Construction

Body

Castiron @ 18:210 Gr. FG 260

Stem

Stainless Steel AlSl 420

Disc.

Castiron 1S:210 Gr, FG 280

Packing

PTFE

Gland & Gland nut

AlSH420

SINGRAULI STPP STAGE-
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Hand wheel ;| Castiron
) | The ﬂanged type valves shall have fianges confarming to ANSI-B 16.5
C-150,
v) | The valves shall conform to the other requirements specified in Cl.
'4.03.02(b) & 4.03.02(c).

4.10.00 Valves for Air pipe line application

4.10.01 For Air services, glcbe valves diaphragm value or Ball valves may be used for sizes
50 NB and below.

4.10.02 For sizes higher than 50 NB, either Buiterfly valve ciuaphragm value or Ball valves
shall be used.

4.10.03 Globe valves shall generally conform to Cl. 4.03.12 (b) above.

4.10.04 Ball valves shall conform to the reguirements stipulated in Cl.4.03.12 (a) above.
However, Body material shall be leaded Tin Bronze (1$:318 Gr.2) or stainless steel
(AlS1:304/316).

4,10,05 Butterily valves shall conform to the CL.4.02.05 to 4.02.09 of this section. However,
the body & Disc shall be either cast iron lined with e asiomer such as PVDF or PTFE
or stainless steel construction (AIS| 304/316).

4.11.00 Non-return valves {Check valves)

4.11.01 Non return valves shall be of swing check (reflux) type or dual plate type.

411.02 The valves shall conform to the following specifications.

i} | Design Standard ;1 18:5312, BS:1868, BS:5153 APl 594/
' : AP] 60(6D) or Equvalent
iy 1 Type " |: | Flanged Swing check Type or Dual
plate type of lugged wafer design
.ﬁi) Material of Consfruction (For non corrosive application)
. Body & Cover Hinge ;i Castlron :18:210 Gr. FG 260
Disk/Door
Cast fron B3:1452 Gr.220 or Equt
Hinge Pin and Door/Disc Pin | : | Cast steel ASTM A 216 Gr. WCB.
High fensile Brass 18:320 HT 2 or
SINGRAULI STPP STAGE-H TECHNICAL SPECIFICATION SUB-SECTION-A-26 PAGE ~
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: TECHNIQAL REQUIREMENTS MTDC

4.11.04 Body shall be permanently marked with an “arrow” inscription indicating the direction
of motion of the fluid for all the check valves.

4.11.05 Check valves for Raw / Clarified / Filtered water may be offered in Gun metal
consiruction & with threaded ends for sizes 50 NB and below conforming to 1S:778
or Equwalent

4.11.06 For Chlerine gas and Chiorinated water application check valve of Lifi Ball type may
be used in PVC construction (in case of PVC pipes). In case of rubber lined pipes,
the chack valves of swing check type shall be lined canstfuctlon as referred in Cl
4.11.02 {v) above.

4.12.00 The safety valves / refief valves at the down stream of posilive displacement type
metering pumps shall be of the standard type manufactured by the pump
manufacturer and the material of construction shalf suit to the fluid handled.

4.13.00 Gates

4.13.01 Design standard for gates shall be 18:3042 or Equivalent, For sizes not covered
under 15::3042, the gates shall generally as be per 18:13349.

4.13.02 The gates shall be rectangular or square sluice, rising spindle type conforming to
class-1 of 1S:3042.

4.13.03 Material of Construction
a) Frame and Door : Cast Iron 15:210 Gr.260
b} Spindies, bolts & nuis “M.S. 10 18:2062
c) Face & seat rings : Gun metal (as per 15:3042).

4.13.04 All the parts of gates shall be applied with the coats of heavy duty bitumastic paint.

4.13.05 Each of the gates shall be provided with hand wheel, and a position indicator.

4.13.06 The gates for DM plant drains/Condensate Polishing Plant shall be rubber lined o a
minimum thickness of 4.5 mm,

4.14.00 Automaﬁc Ai?I Release Valve .

4,14.01 The automatic air release cum vacuum breaker valves shall be of automatic double
air. valve with two orifices and two floats conforming to 1514845, The float shall not
close the valve at higher air velocities. The Orifice Contact joint-with the float shall be
leak tight joint. An isolation valve shall be provided for each release valve. The Alr
.release valve in.the makeup water pipelines shall be provided with-a suitable -
enclosure with locking arrangement so that the same is not tampered.
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TECHNICAL REQUIREMENTS MTRC
4,14.02 The valve shall efficiently discharge the displaced air automatically form ducts/ pipes
while filing them and admit air automatically info the duct / pipes while they are
being emptied. The valve shall also automatically release trapped air from ducts/
pipes during normal working at the normal working pressure.
4.14.03 Maierial of construction of automatic air release valves shall be as foilows.
£ Body & Cover ¢ Castiron 13-210 Gr. FG 260
i}y  Ball, small orifice : Nitrile Rubber
ity Ball, large orifice : Vulcanite(ebonite)
iv) Splash Cover ;. Castiron1S-210 Gr. FG 260
v} Ball seat 1 13% Cr, Stainless steel
vi)  Spindle ;. S8 316
viij Gasket Nitrile Rubber
Note: However, for sea-water the air release valves shall be of body material ASTM-
A-4389 (D2-NI) and spindie shall be of $3-316.
4.15.00 STRAINERS
4.15.01 Basket Strainers
a) Basket strainers of duplex design shall have the fellowing materials of
construction.
i}y | Body . | Fabricated mild steel : 18,2062 (Tested quality) for
raw/clarifiedffiltered ~ water  application  and
Austenitic Ductile Iron to ASTM-A-439 Gr D2 for
sea water ’ '
ii} | Strainers : Wir.e shall be 'stainiesslsteei'(AiSE:S‘I 6) 18 BWG
30 mesh suitably reinforced.  Reinforcement
malerial shall also be of stainless steel (S5-316)
construction,
iify | Drain plugs/ Nuts | :185-318
b) Inside and outside of basket body shall be protected with one coat of high build |
zinc phosphate primer and three coats of Chiorinated rubber paint to a total
thickness of 200 microns.
SINGRAULI STPP STAGE-ilI TECHNICAL SPECIFICATION SUB-SECTION-A-26 PAGE
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415.02

415.03

4.16,00

£) Suitable Vent and drain valves shall be provided for the strainers.

d} Screen (strainer) flow area_sﬁall be at least four times pipe sectional area. Flow
area in any portion of Basket sirainer assembly shall not be less than the pipe
cross sectional area.

g} Pressure drop in clean condition shall not be more than 4.0 MWC.

{) Duplex Strainer shall be provided with fifting fugs and suitable mounting
arrangement.

g) For DM water service, body shall be rubber lined to minimum 4.5 mm thickness
(soft rubber of shore Hardness 65 = 5°A}

Y-Type Strainers

a) Y-Type strainer for water application shall be constructed of following materials :

3] Body : | Cast Iron 18:210 Gr. FG 260 for
raw/clarifiedffiltered water application and
Austenitic Ductile Iron to ASTM-A-439 Gr D2
for sea water

iy | Strainers : | Wire shall be stainless steel (AISE316) 18
BWG 30 mesh suftably  reinforced.
Reinforcement material shall also be of
stainless steel (55-316) censtruction,

iii) | Drainplugs/ Nuts |: | 35-316

b) Y-Type strainers shall also conform to Cl. 4.14.01 (b), {c}, (d}, (e) and (f).

¢) Body of the Y-type strainers of alkali, and demineralised water shall be of Cast
Iron (18:210, GrFG 260) and lined with soft or hard rubber to a thickriess of 3
mmn. ) '

d) For acid services, apart from the rubber lined body material, the screen material,
shall be Poiypmpyiene or HDPE wire cloth of suitable mesh and thickness.

Strainers for the application of chlorine gas (Wet / Dry) and liquid chlorine shall be of

1 standard -make and type of the chiorination plant manufacturer and material of

construction shall be suitable for the duty conditions.
Resin Traps

The resin traps for the lon exchange vessels shall be provided for the collection of
ton exchange resin shall conform to the following:

SINGRAULI STPP STAGE-IN TECHNICAL SPECIFICATION SUB-SECTION-A-26 PAGE
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TECHNICAL REQUIREMENTS NTRG

4.17.00

_a)

b)

The body shall be of mild steel (I5:2062} and lined internally with rubber
{Hard/Soft rubber), Saran or polypropylene. The internals {rod and screen) for
all resin traps shall be of AlSI 316 construction. All screen components shall be
welded at each intersection of wire and support rod for good strength, Resin
fraps screen opening shall not exceed 120 percent of the associated process
vessel under drain/fbackwash collection header nozzle screen opening and shall
be suitably selected to refain even the minimum size of the resin selected for the
process.

The resin iraps shall be provided with a draining arrangement with a valve for
collection of frapped resins. Resin trap body shall have lifting lug for easy
handling during maintenance/erection.

General Requirements for Valves, Gates, Strainers and Resin fraps

a)

b)

All the equipments shall be of proven design for.the duty conditions and the
contractor or manufacturer shall have sufficient experience in using the above
equipments in water treatment application in the plants supplied earlier by them,

In case owner desires, the experience listfeed back from the users shall be
made available fo owner for any or all the equipments during the detailed
engineering phase,

Valves coming under the purview of IBR if any shall meet its requirements and
the approval of the same shall be obtained by the contractor.

Valves, Strainers etc for the Chlorination Plant shall be got approved by the
Chief Coniroller of Explosives-INDIA, by the contractor, :

Sizes of the valves shall be same as that of the inferconnected pipe sizes
except for the control valves.

The various equipments shall be installed so that they are easily approachable
for the operating and maintenance personnel. Generally Valves shall be located
ahout 1.2 metre to 1.5 metre from the operaiing platform and also they shall not
be located below the ground level such as beneath the trenches etc. In such
cases, extended spindle shall be provided with chain operating from operating
floor. Valves which are installed below the ground floor shall be provided with a

~ floor mounted pedestal at the top of the operating floor. Valves which are

9)

instailed below the ground floor shall be provided with a floor mounied pedestal
at the top of the operating floor. The position indicator for such valves shall be
also provided along with the stand,

However valves which are provided (in the burried pipe line) with a valves
chamber shall have manual operater/Hand wheel inside the valve chamber. The
valve chamber shall be provided with built in ladders/staircases and sufficient
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1.00.00

200,00

3.00.00

4.00,00

4.01.00

4.02.00{a)

14,02.00 (b)

‘8) 1S 10221

ANNEXURE-1
COATING & WRAPPING FOR PIPES

INTENT

This specification covers the supply of material, application, inspection, testing
including supervision of coal tar protection tape for MS pipes.

[ CODES AND STANDARDS

ay AWWA C-203-97 : AWWA standard for coal tar protective coatings linings

for steel water pipe lines-Enamel and Tape-Hot applied.

: Steel structure painting council (SP-1 solvent cleaning
and SP-10 near white blast cleaning}.

b) SSPC-SPI& SP 10

¢} NACE RP-02-74 : Recommended.  Practice,, High Voltage Electrical

Enspé_ction of pipeline coating prior to installation,

:Co_de of eracEice Edf coating and  wrapping of
underground mild steel pipelines.

SOURCING OF COATING MATERIAL & AGENCY

The Coating material and agency for “application of Coating shall meet the
reqguirements stipulated under “Proveness of Major Equipments” in Subsection-ll
of Part-A of Section Vi, Technical Specifications. (if applicable)

'COATING SYSTEM & THICKNESS

The Coating System & thickness shall conform to the requirements specified in
clause 4.02.00 {a} or 4.02.00 (b) below. )

Thé wrapping & coating system shall consist of applying pre-wrapping solution on
the cleaned surface, followed by the application of anti-corrosion protection tape
sp'iraliy' or ciréu'mferentiélly' on the surface keeping proper tension and maintaining
good adhesion with an overlap of 12-13mm. The minimum thickness of coating shall
be 4.0 (Four) mm. ‘

The wrapping & coating system shall consist of applying the primer, a cpat of coal
tar enamel having a minimum thickness of 2.4 mm and one wrap of glass fibre mat
followed by a coal tar enamel and wrap of glass fibre mat followed immediately by

SIHGRAULI STPP STAGE-H TECHNICAL SPECIFIGATION ANNEXURE-I TO PAGE
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TECHNICAL REQUIREMENTS g ddlet

5.04.02

5.05.00

5.05.01

5,08.02

Application of Pre-fabricated tape.

a)

b)

c)

d)

f}

9)

h)

The tape shall be hot applied.

The pipe line shall be thoroughly cleaned of all oil and grease by flushing with a
suitable solvent such as gasoline or xylene (Kerdsine will not be permitted)and
wiping with clean rags. The solvent cleaning shall be as per SSPC-SP-1.

The degreased pipe surface shall be blast cleaned to SSPC-3P-10 with a steel
brush to remove rusi, oil, grease and old coating, if any, ete. T b degree of
cleanliness to be achieved shall be same as required in the case of conventional
coat and wrap system.

Then the primer (pre-wrapping solution) shail be applied on the cleaned surface
of the pipe with a brush in such a manner that it covers the pipe surface well.

When the primed pips surface gei's tacky but not DRY, the tape shalt be applied
spirally on the surface keeping proper tension and maintaining géod adhesion
with an overlap of 12/13 mm.

The inside layer of the tape shall be apglied on the pipe, while the other surface
of the tape (i.e. the substrate side having plastic separator) shali remain outside
and face the surrounding aimosphere.

The tape while being unrolled shall be warmed up by a blow lamp or a gas flame
- the surface to be épalied on the pipe being heated. The heating shall be done
just to soften the compound when a film shall appear on surface - Excessive
heating is to be avoided.

Sufficient time (at fe.ast 48 hburs) is to be allowed before undertaking adhesion
test.

Requirements of Coal Tar Enamel

Preparation.

)

if}

The coal tar enamel, prior to being cut, shall have its surface freed from all
contamination of whatever nature and shall be cut info pieces.

Enamel shail be delivered to the heating kettles entirely free of all
contaminants including, pleces of metal, wood, grass, leaves, sand or gravel,

Heating
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the shut-down period and the mechanical agitators kept in continuous
operation. The enamel shall be drained into suitable clean containers.

0 [1}] Care shall be exercised to ensure that the epamel in the mechanically
' agitated kettles is brought back to the optimum temperature before
application is resumed. Enamel which has been previcusly healed to
application terperature then drawn from the kettle or patch-pot may be
reheated provided it has been kept clean.

5.05.04 Coating Of Straight Sections of Pipes (Coaltar Enamel, Inner Wraps and Quter
. wrap)

{ i) Enamel shall be applied by pouring on the revolving pipe and spreading to
the specified thickness. Enamel shalil be applied so that each spiral resulting |
from the spreading operation shall overlap the preceding spiral producing a
continuous unbroken layer free from defects, skips or holidays. Operators
shall be required to make all necessary adjustments o ensure a conlinuous
layer of enamel without undue loss of temperature at point of application.

ii} Defects such as bubbling or feaming shall be a cause for shutting down
st operations until air pockets have been removed from pumps and supply lines
and required adjustment have been completed.

iif) The first coat of coal tar enamel, glass-fibre mat shall be applied in a
L/ continuous end-feed machine, or in a lathe-type machine or by other suitable
o wrap-application equipment. The rolt of glass-fibre mat shall be under
: tension sufficient to embed the mat in the enamel before the later sets or
o cools. The second ceat of hot coaldar enamel shall then be applied
' simuitaneously with the second layer of glass-fibre mat in manner similar to-
i ‘ the cne described above. The impregnated outer wrap shall then be applied
: y' immediately behird the glass fibre reinforcement in a tight uniform spiral.

% The overlap at the édges of ail wrappings shall be atieast 13 mm. The
wrapper shall be applied neatly and smoothly wiih bleed out between laps
. and shall be free of wrinkler and buckles, '

R
o

v} The coating shall be continuous for the full length of the pipe, however cut- _
back of maximum length of 225 + 25 mm on each end of the line pipe shall
* be provided. ‘ ‘
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