[SECTION C1, SUB SECTION 11T |

" are to be assumed to be of “Simultaneous Requirements”.

_ qiel
.-_CLAUSE NO. TECHNICAL REQUIREMENTS : gggp&
(i) Design condition (temperature & 45 deq.C & 75% RH
Relative humidity)
(v)  Height above MSL (m) Refer Chiapter "Project information"
2.03.00 The design ambient conditions for the motors shall be as mentioned in relevant Electrical
sub-sections.
2.04.00 Selection of Capacity of Air C{ampfess’ér _
2.04.01 instrument Air Compressor

a) Instrument  air "cmpressor shall be desxgned to meet the lnstrument air
' requirement of alf the equipments/plant/systems to be supplied by the Contractor and
as well as to meet instrument air requirement of Employer's systems /plant as

follows:-
Sl no. Continuous Requirement Quaniity {in NM3/min)
1. For each Unit of Steam Generator & its . A
' auxiliaries (Continuous) I
2. “For sach Unit of Employers TG & its B
auxiliaries {Continuous) S
3. For Employers Water Treatment Plant | . C
(Continuous) : .
4. For Station C&! System (E'niptoyer's)_ D
5 Instrument air requirement for 1 unit Xy = {2H{A+Bi.).}+ﬁ+ﬁ NN /min
W o | Where B =5 NM3/min
~ C=1.5NM3min
D = Nil
Total mstrument air requ:rement for 2 = 2X
units
/ o Capacity of instrument air compressor = ZXIN(*)'

Where N—Nos of instrument ‘

Air Compressor (working )
as specified

Notes: While' calculating ‘the air requirement of Bidder's equipments/plant/systems, for

continuous requirements of instrument air, no diversity factor shall be considered and they
The intermittent requirement of
instrument air, if any shall be converted into continucus requirement by considering
frequency of such requirements or selecting an appropriate-diversity factor-and- such diversity -

factor shall not be less than 0.4, - -
S 31 e

Service air Compressor shaiE be designed to meet the Service air reqmrement of all
the equlpmentslplanf!sys_ ms {0 be supplied by the Contractor and as well as to
meet service air requirémient of Employer's systems /piant as follows:-

PR
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SECTION C1, SUB SECTION llI

CLAUSE NO. TECHNICAL REQUIREMENTS NTRC
Sl.no.  Continuous Requirement o uanti.tj.y.' (in NM3/min)
1 For each Unit Steam Generator & its E
auxiliaries {Continuous)
2 For each unit Employer's TG & its U F
auxiliaries (Continuous) IR
3 For Employer's Water Treatment Plant : ' - G
{Continuous) . : o
4 Service air requirement for 1 unit = [2X(E+F)]+G NM3/min Where
b4 - ' ‘
h RN - o F=2.5 NM3min G = 1.5 NM%min
L ) / @ Total service air requirement for 2 = 2Y
SR units : _- B
i 6. Capacity of service air compresser = 2YIy

Where M=Nos. of service

Air Compressor ({working) as
specified

Note: (1) While calculating the air requirement of Bidder's equipments/plant/systems, for
continuous requirement of service air, no diversity factor shall be considered and
they are to be assumed to be of “Simuitaneous Requirements”. The intermittent
requirement of service air if any shall be converted into continuous requirement
by considering frequency of such requirements or- selecting an appropriate
diversity factor and such diversity factor shall not be less than 0.4. The Service
air requirement of mill reject shall not be included while sizing the compressor
capacity, as separate & dedicated compressors are to be provided for the same.

2.04.03 The compr'e's_so'r capacily &'diSchargé pressure of-instrum‘eht'air system and service air
system shall be identical. SR o
2.05.00 The capacity--of: air. dzyirig3 plant shall be equal to the capacity of the individual air
compressors.. The: Air drying- plant, at its rated capacity, shail be designed fo deliver
continuously air at dew point of minus (-) 40 deg C at atmospheric pressure and the Quaiity
of dry outlet air to conform to instrument Society of American Standard $7.3 "Quality
Standard for instrument Air"
2.06.00 Discharge pr955ure évaiiable at the outlet of Air drying Plant shall be
S (g) or more as per the requirement of Contractor. -
2.07.00 The dischérge pressure of compressor shall be minimum 8 KglcmZ(g)% ;‘ E _
2.08.00 The heat excharjgers are to be designed considering maximum Ccolin Wtk 1 n ure of
36 deg C. The coocling water quality shall be same as that of Cooling water forecofidensers of
main plant TG unit. - : 3 ?% oo N
2.09.00 Tﬁé ieﬁﬁperature coo!ing’w‘ate;r in the heat exchanger's"'of the Compressed air system
shall be limited to 5-10 deg C. _ _
LARA STPP (Zx800MW) 7 i — )
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[SECTION C1, SUB SECTION 11l |

- - el
- CLAUSE NO. TECHNICAL REQUIREMENTS ;ﬁypc |

2.10.00 Noise level shall not exceed 90 dBA to a reference level of 0.0002 microbar when measured
at a distance of 1.5 meter above the floor. Required acoustic enclosures may be provided to
meet the above condition. The discharge blow-off silencer and intake silencers shall be
designed o meet the above noise limitation level.

2.11.00 Parallel operation of compressors shall be possible without any undue vibration and noise.

2.12.00 The flow in compressed air piping shall be designed for the design capacity of each
compressor and the flow in header and nng mains to be desrgned for the total capacity of
working compressors.

2.13.00 The maximum velocity to be considered in compressed air and cooling water piping shal be
as mentioned elsewhere in Subsection fitled "Low Pressure Piping” in Part-B of this
Technical Specification. .

2.14.00 The lifting capacity of EOT crane of Compressor house shall be 125 percent (%) of the
weight of the heaviest part to be lifted during erection or operation or maintenance inside the
compressor house. The minimum capacity shall be 8 Tones,

2.15.00 All hot vessels/pipelines/ valves shall be ioéutéted to. restrict the outside temperature within 1
80 deg.C or less with mineral wool (or equivalent), Gl wire netting and aluminum

"~ cladding/cover.

3.00.00 Equipment Description:

3.01.00 The minimum requirements of design and construction features of various components of
Compressed air system {screw /Centrifugal type air compressor ,air dryer ,air recsiver ,efc.)
are descrrbed betow

3.02.00 : The motor dnves shall- be as per relevant Electrical sub—sectzon of thrs Technical

: Specifi ication. : .

40000 | Screw Arr Compressors

4.01.00 CODES AND STANDARDS

4.01.00 The design, manufacture testlng and performance of the various components of the Rotary

- Screw type Air Compressors shall comply with the requirements of one or more of the
following codes, as applicable © _

4.01.01 155456 .- Code of Practice for testing of positivé displacement type air

: S L L compressors and exhausters :
4.01.02 _ - 15-10431 {pér‘é A} ER .-iMeasurement of Air Flow of Compressors and Exhausters.
401.03 ASME PTC-9 : Performance Test Codes for Drsplacement Compressors,
RTINS | IR TSP . Vacuum Pumps and Blowers
4;B1~(95 ' 15-6206 S Gurde for seleetlon installation and%amtenance of Air

' ' o _ S : compressor plants with operating pressure up to 10 bars.
4.01'.'06-- L 185727 Glossary of terms relating to compressors and Exhausters
40107 | CAGI o .Compressec! Air & Gas Institute =~
| | WL 316
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SECTION C1, SUB SECTION llI

CLAUSE NO.

TECHNICAL REQUIREMENTS . Quiirﬂpmcm

4.01.08
4.01.09

40110 -

4.02.00
4.02.01

4.02.02

4.02.03

402,04

4.03.00

4.03.01

4.03.02

403.03

4.03.04

4.03.05

4.03.06

- Technical Specification and Technical ‘Data Sheets, the stipulations of the Technical

Other International Standards fike American/BS/DIN ete. equivaleht or superior to above
mentioned standards are acceptable. Where IS specification is not available, the equipment
shall conform to one such International Standard, which shail be indicated in the proposal.

The materials 'of the various components shall Gonform to the applicable IS/BS/ASTM/DIN
Standards. . : '

In case of any contradiction with the aforesaid standards and the stipulations as per this

Specification and Technical Data Sheets shall prevail. In case of any contradiction between-
Technical Specification and Technical Data Sheet, stipulations of the {ater shall prevail.

PERFORMANCE REQUIREMENT

Air Compressors shall be desigried for continuous operation with high efficiency to satisfy the
performance requirement as specified by the bidder in the Technical Data Sheet.

The power rating of the driver shall be selécted such that 2 minimum margin of 10% is
available over the power required to deliver rated capacity against rated pressure at all the operating
ambient specified in the data sheet. When the driver is not directly coupled to the compressor, due
account should be made for losses in power transmission, in.addition to the above margin. However,
the power rating of the driver thus selected shall have sufficient margin-to run the compressor under
relief vaive discharge condition considering that the compressor is operating at its rated capacity and

discharge pressure corresponding to set pressure of relief valve, o

As more than 'orze compressor with driv_é is speciﬁed, éa’tisﬁfactory operéﬁon. in parallel shalf be ensured
without any uneven load sharing, undue vibration, keeping noise level within permissible limits for a
number of compressors working simultaneously in the same room.

The Contractor under this specification shall assume full responsibility in the operation of the compressor
and the drive as a unit. . ' : L : ‘

DESIGN AND CONSTRUCTION

The design shall be such as 1o ensure frouble free opefation_ with least vibration and noise. Different parts
of the compressor and accessories shall be arranged neatly in a compact manner. Due consideration
shall be given for easy accessibility and maintenarice of the compressors.

Unless inconsistent wi‘iﬁ this speciﬁcétion équipment ﬁom the standard range of manufacture of the bidder
shall be preferred. S

The compressor shall be oil free mﬁltistage. horizontal, water dediéd, rctéry screw type, heavy duty,
fugged construction. Their speed shall be so selected as fo result in low maintenance and frouble-free
operation under specified condifions, R _

Compressor elements shall be completely removable as independent parts, Materials of construction

shall be suitable for' the service.

Rotors shali be suppbdeé on both sides by éui{able antifriction type bearings. The rotors shall not touch
éach other so that there shall be no metal to metal contact between them. The rotors shall have profiie
that keeps ieakage losses to & minimum to ensure high efficiency. :

AISECEI41 or
with integialiasket
2 3 ﬁ?%ﬁ%%é

E___a

The rotor and shaft shall be of single piece conistruction, made of forged s
equivalent). The stator {casing) shall be of Cast-tron (1S-210 grade) Construcii
W P : e 4

/

3
e

o

j Sk
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[SECTION C1, SUB SECTION Il |

| ondad
- CLAUSE NO. TECHNICAL REQUIREMENTS | "‘ﬁr B |
The rotors shall be dynamieaily baianced to reduce vibration.

40307 ' The seal nngs and retainers sha!l be of starnless steel construction and be free for radial self adjustment
along the rotor shafts. The seals shall prevent air and oil leakage along the shaft. Air vented from second
stage discharge end seals shall provide buffer air to the other seals to prevent migration of oil towards the
compression chamber under alf operating conditions. _

403.08 Bearings shall be high precision antifriction fype 1S- 25 grade 84). The axial thrust ioad shall be minimized
by dividing the axial ioad of compressron on the main and auxrlsary beanngs through suitable bafancing

' arrangement _ . . B

4.04.00 Lubrication syste'm-'

4.04.01 The compressor package shall include a !ubncant management system whrch shall lubricate the
compresser rotors beanngs and seal and also cool the air.

4.04.02 A thermostatical fly controlled valve shall modUlate lubricant around and hrough the cooler to maintain a
constant oil temperature Bidder shaii be responsible for selecting proper oil temperature.

40403 The idbricant pump shall be shaft driven, An auxiiiary mator driven purmp shall be provided if required by |-

- the manufacturer to supply pre-start and shut down system. Alf lube ofl pumps shall be of rotary positive
displacement type, having starniess steel rotors and steel casing. The pump discharge system will be |
protected bya relref vaive ' .

404.04 All iapered roi er — type anﬂfrrcilon bearing shall have a L10 rated life of a’r least 50,000 hours with
contrnuous operatron af rated condrtrons _ S

40408 The !ubncat%on system shalt be desrgned to prevent or! Ieakage or drscharge of ori mist to the compressed
air chamber '

404.06 All mstrumentatlon and accessories in the lubncatron circuit, namely dlscharge pressure gauge, pressure
switch, relief vaive etc. shall be included in the scope of supply. Suitable time deiay relay or equivalent
device to bypass low oif pressure swrtch during start—up shatl be provided.

4,05.00 Gear Box

40501 - Speed increasing gears between the motor and compressor'etage'é_ shall consist of a common helical

: gear driving the pinion of each stage. Helical timing gears shall be mounted on the rotor shafts to
maintain accurate relative rotor position. Gears shail have a rating of AGMA-12 or equivalent.

5.00.00 “Centrifugal Air 'Combre'ssors ' '

5.01.00 CODES AND STANDARDS

5.01.01 'The desrgn manufacture ‘testing and performance of air compressors and accessories shall
comply with the requirements of one or more of the' fo!lowrng codes as appircebie
IS-2825: . Code for unfired pressure vesseis R

| 1S-4503: | © Shell-and '_Fube Type-Heat E_Exchanger.
CAGI: R Compresséd' air énld"gé's institute”
%8«5727 _ _Gtossary of terms relatmg to compressors and exhausters.
ss-rzse [Part»l &l Mild Steel tube and fittings. g ’zg
LARA STPP (2xaoemw3r T . : g
cunA o i | TEOMNGLsmecon [ et
-Gﬁd&’gﬁ‘;gﬁyi‘sgg‘,’nw ! BID DOG NO.: CS-9548/ 9548/ 9566 - COMPRESSED AIR | PAGE SO
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|[SECTION C1, SUB SECTION IIl |

CLAUSE NO.

TECHNICAL REQUIREMENTS | ’ﬁ?gg

5.01.02
5.01.03
5.01.04
5.01.05

5.01.06 -

5.01.07

- 5.02.00 .
5.02.01.

5.02.02

' ANSI-B16.5: Stee! Pipes Flanges and Fittings.

{ 15-10431 [Part-I]: Measurement of Air Flow of Compressoi's and Exhausters,

"15-11989: Specification for compressed air dryers,

acceptance of the tender.

 Technical Specification and Data Specification Sheets, the stipulations of this Technical
‘Specification ‘and Data Specification Sheets shail prevail. in case of any contradiction

~driver is not directly coupled to the comipressor, due account should be made for losses in

1S-6206: Guide for selection, installation and maintenance of air compressor
: piants with operating pressure upto 10 bars:

IS-7938:_ _ Air Receivers for Compressed Air Installatiors.

BS-487: . - Fusion Welded Steel Air Receiver,

15-4736: Hot dip zinc coating for steel tubes.

1S-14875: Compressed air filters evaluation paramete_rs.

18-11727: Measurement and evaluation of vibration severity in situ of large
: ‘ rotating machines with speed ranging from 10 to 200 rev/sec.

ASME-PTC-10: Code for testing of Air—Co:ripress’oré.-

international Standards like American/BS/DIN etc. equivalent or superior to abovementioned
standards are acceptable. When IS specification is not available the equipment shall conform
to one such International Standard, which shalt be indicated in the proposal. All codes and
standards used/ referred to shall be to their latest edition/ version as on the date of the

Standard of TEMA.

All equipment as 'rf\'ay be necessary shall conform to the provision of statutory and other
regulations in force, such as Indian Explosive Act, Indian Factories Act, Indian Petroleum Act

and also those of State Government.

Alf electrical equipment supplied shall comply with the latest revision of Indian Electricity
Rules and within the statutory requirement of the Government of India and State Government
as regards safety, earthing and provision specified therein for instaflation and operation of
electrical equipment.

The materials of the i}arious components ‘shall conform to those specified in the Data
specification Sheet. - -~ I ' '

In case of any contradicﬁtion with the aforesaid standards and the stipulations ‘as per this

between technical specification and Data Specification Sheets. . s of data
specification sheets shall prevail. ) - : v

PERFGRMAucE_Redu}REMﬁm: o 3?§ ;

. } ) . 1A 7 .
Air Compressors shail be designed for continuous operation with higfe ici 1 s:ssfy the

The pc ating: of the driver shall be selected such that a minimum margin of 10% is
available over the power required to defiver rated capacity against rated pressure. When the

LARA STPP (2x800MW) /-
DARLIPALI STPP-f (2 x 800MW) /
" GAJMARA STPP-I {2x BOOMW) /
KUDGI STPP-I (3 x BOOMW)
STEAM GENERATOR PACKAGE
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[SECTION C1, SUB SECTION 11T |

| CLAUSE No.

 TECHNICAL REQUIREMENTS T &

5.02.03

5.02.04

' 5.02.05

5.03.00
5.03.01
5.03.02

5.03.03

5.03.04

'5.03.05
50306
503.07
503.08

5.03.00

50310

%Lubrication system - ' =

power transmission, in addition to the above margin. However, the power rating of the driver
thus selected shall have sufficient margin to run the compressor under relief valve discharge
condition considering that the compressor is operating at its rated cepacrty and discharge
pressure oorrespondlng to set pressure | of relief valve. . .

As more than one comprassor wnth drive is specified, satisfactary operat:on in parallet shall
be ensured without any uneven load sharing, undue vibration, keeping noise level within
permissible limits for a number of compressors working simultaneously in the same room.

~ The Contractor under this specrr“ ication shall assume full responsrbmty in the operatlon of the
compressor and the drive as-a unit.

Compressor frame ‘shall have mimmum 10% extra capacity. Compressor shalt have 25%
minimum turndown capability (at 45 deg C & 75% RH). Compressor shall be- prowded with
GV at the suction ﬂange

QESIGN AND CONSTRUCTION

The desrgn shafl be such as to ensure trouble free operatron wrth least vnbrat;on and noise.

"Different parts of the compressor and accessories shall be arranged neatly in a compact e

manner. Due consideration shall be given for easy accessibility and maintenance of the
compressors. _

Each compressor unit shall be complete w:th HT electric motor drwe of surtable capacity.
Driving motor shall have adequate margm over rated capac:ty of compressor not less than
10% : i

Unless inconsistent wuth this specn“ ication equnpment from the standard fange of manufacture
of the bidder shall be preferred. :

Compressor components shali be mterehengeable as far as posszb%

Air Compressors shalt be oil free centnfugal air compressors weth non-contact aarfout seals
each capable of delivering contmuousiy rated volume flows at rated delivery pressure.

Compressor elements shaH be complete!y removable as mdependent parts. Materials of
censtruct-on shall be surteble for the semce -

Rotors shall be suppoﬁed on both sides by sustaole seif ahgnmg trmng pad bearings/ @

equivalent proven seif aligning bearings. The rotors shall not touch each other so that there |~
shali be no metal-to-metal contact between them, The rotors shall have prof ile that keeps

ieekage iosses to a minimum to ensure hlgh effi crency

The rotor shaﬁ shali be of smg[e plece constructzon ‘made of Stainless Steel {or equuva!ent)
The staior (casing) shall be of Cast-iron Construction with mtegra. ;acket ceel:ng The rotors
shaél be dynamrcaﬁy baianced [ie} reduce vnbratron :

Beanngs shat be high. precision self alrgnmg tiltlng pad beanngs! equwaient proven seif
aligning bearings—Fhe axial thrust ioad-shall-be minimized by dividing the axial load of
compressmn on the main and auxmary beanngs through suitable batancing arrangement.

The gaskets shell be of asbestos free matenal

Suitable jubrication systems for bearzngs gear box efc. for the compressors and other
movmg parts sha!l be provrded Lubncetlon system shali be complete with shaft driven main

__BARLIPALY STPP- (2 x 800MW) /-
, § JMARA STPP-1 (2x B00MW) /
ez KUDGISTPPH (3 x 800MW). | - | " ssrra0z2 T SYSTEM
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SECTION C1, SUB SECTION Il

'CLAUSE NO.

TECHNICAL REQUIREMENTS - ;ﬁgp@

5.05.00

5.06.00

5.07.00

5.08.00

5.00.00

5.10.00
8.00.00

6.01.00

6.02.00

{ of suitable capacity, pipes, fittings and valves etc. Hand pump/oil pump priming system shall

oil pump, Electric motor driven auxiliary oil pump, strainers, full flow oil coolers, full. flow
duplex type oil filters regenerative mist eliminator, level indicators, il temperature control
valve with regulating by pass, mixing valves, pressure transducers, air ejectors, oil reservoirs
be provided {o ensure that ali parts are- sufficiently lubricated before starting the
compressors. Lubricating oii pipes shall be of stainless steel. The Tenderer for each Air
efector shall provide separate air drying unit. Lub. Oil pressure should be more than water
pressure, ' o

Each compressor shall be provided with Inlet Guide Vane {IGV) control for suction air volume
confrol, C : :

Each compressor shall be provided with coupling-guard with fixing arrangement.

Propef and' robust suppbrtingrarrangemena shall be provided from foundation/ floor for
overhang casing, oil coolers, air piping, cooling water piping, oil piping, etc.

Noise level must not exceed 90 dB {A) at a distance of 1 m from source.

1 Compressors shall be provided with "ad'equate safety, protection control system including anti

surge protection with bypass valve etc. and auto dual controi (either; controlied for constant
pressure or constant volume flow). The duty points shall be at least 15% away from the anii
surge line. o o . ' -

The compressors with all accessories shall be designed and tested as per API 672,
Intercoocler, Aftercooler & Oi Co{::fef_s(for Screw/Centrifugal)

Intercoolers, After coolers and Oil coolers shall be of water cooled & shell-and-tube type with
water on the tube side. Intercoolers & after coolers shall be designed in accordance with
Section VHI, Division 1 of ASME Cade or equivalent. '

Cutlet temperature of air from iritercool_er shall be suitébfe to 'suit the equipment and outiet
temperature of air from the compressor house outlet header shail be limited to 45 deg.C.
However, the instruments or the pneumatic devices requires air temperature less than 45
‘deg.C., the same shall be achieved at the outlet header. o

Ceolers shall be provided with removable tube bundle design in accordance with design

“code TEMA Class C and shail be constructed with removable shell cover.

The coolers shall be constructed and arranged to allow removal of tube bundles without
dismantiing piping or compressor components.

Oil Coolers shall be equipped with vent & drain connections on oil and water sides. Oil
temperature control valve with mariual override feature or bypass construction shall be
provided to maintain constant temperature. Vent & drain connections for intercoclers and

aftercoolers shall be provided..

Design pressure s‘ha'l.l be 8 Kglem2 (g) based on shut-off head of cooling water pumps. L/

The coolers shall be designed for maximum heat load and atieast 10 percent des

shall be provided in the number of tubes. 7

F

E

Adequately sized'safety valves shall be g

|/

LARA STPP (2x800MW])
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|[SECTION C1, SUB SECTION Il |

- CLAUSE NO.

TEGHNICAL REQUIREMENTS . ' &ﬁ‘rpa '

6.09.00

6.10.00

6.11.00

6.12.00

7.00.00
7.01.00

7.02.00

7.03.00
7.04.00
“7.05.00

7.06.00

7.07.00

‘-’“ﬂ«

‘..:'

Y

-\,\31

- | INTAKE AIR FILTER AND S!LENCER

‘Filters with multiple e!emen

Each intercoocler and aftercooler shail be provided with moisture separator units wrth surtabie
baffling. Moisture separator units shall be equipped with a level gauge glass with isolating
cock . :

Electrrcaiiy operated a.:tomatrc drain frap s*a*sons with bypass and isolating valves shall be

provided for moisture separators for automatically draining of condensed moisture. The drain
trap may be of full bore ball vaive operated by capacitance type Ievei switch. Manual draining
facility shall also be provided in the dram frap. .

Cooler shells, channels and covers shail be of carbon steel (SA 285 Gr C or equivalent). Tube
sheet shall be of Brass or SS and the tubes shall be of Admiralty brass or Aluminium brass or
Copper or S8 304. :

Faor the rnstrument air compressors offered with “Heat of compress:on" type air drymg plants

the after coolers shali also be prowded at downstream of Air Drying Plant

Air Recelvers

There shall one air receiver for each cprhpressor near compressor house, one receiver for

DM plant (2 M3) capacity and one Unit Instrument air receiver for éach unit.

Capacity of each of the air receivers in the compressar house shall be of minimum 10 M3
{nominal). The capacity of the Unit air receivers shall be minimum 10 M3 (nominal) or to suit
the emergency storage requrrement ;f any for any of the Bidder's requirement whichever is
higher. .

Receivers (other fhén unit air recsivers) shall be outdoor located and vertical cylindrical
vessel with dished ends.

' The design pressure and temperature shall be minimum 10 Kgicm? (g) and 50 deg.C

respectively. Receivers shall be designed in accordance with Section VI, Division 1 of
ASME Code orequrvalent .

Air receivers are to be provrded with' gaskatted mspectxon manhofe of minirmum 500 mm

| diameter with cover plate; lifting handle, davit cap etc. Opening shal% not pierce any seam &

shall be as far as possrbie away from any welded seam.

R'ec_eiv_ers shall be of we_t_ded cqnistructior;jwith minimurn number of joints. Lengitudinal seam
in ‘adjacent sections shall not be in same line. Welding shall be as per relevant codes. Filler
material to have composition & structure as that of material weided Welding electrodes to be
approved by Employer. Electrodes to be draed before use, .

Relief valves shall be provrded to suit compressor capacﬂy and sét.pressure of the same
shall be atleast 10% above workmg pressure. The spring in relief vaive shall not reset for any

pressure more than 10% above or beiow the desrgn set pressure.

Each receiver shall be provrded with drasn connectaon with electr:caiiy operated automatic

drain trap arrangement with isolation and bypass valves. )

The material of construction of shel, cfrshed ends, ﬂanges etc of the air receivers shall be of
carbori steel as per 1S:2062 or equrvalent

" K removal type for easy cieanmg shall be provided at
suction of each air compressor and also be of heavy-duty dry type.
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[SECTION C1, SUB SECTION 11l |

CLAUSE NO.

 TECHNICAL REQUIREMENTS Qgggg

8.02.00
8.03.00
8.04.00

9.00.00

9.01.00
9.02.00.

9.03.00

9.04.00

9.05.00

9.06.00

9.07.00

9.08.00

0.09.00

‘Each etéétric niotor driven blower (2x100% capacity for each ADP) shal

The ﬁlteré shall be complete with integral silencers. Separate silencers, if specified, shali be
provided. The filtering elements shall be easily removabie for cleaning.

The filters shalt be desig'n'e'd for an ei’ﬁciency of not less than 99% for particles 2 microns and
larger,

If filter after receiver is specified in the data specification sheet, the same shall be provided to
rernove the bulk of moisture and other contaminants entrained in the air stream.

AIR DRYING PLANTS

‘One number Air dfying plant shall be provided for each instrument air compressor. Drying

shall be by adsorption process through a desiccant medium.

Air Drying (ADP) Plant may be of "Open Through type (Blower reactivated)’ OR "Heat of
(HOC) Compression type”. : : '

Regeneration of desiccant shall be achieved by “open through” or "Heat of compression”
method without any air purge loss. :

Hot unsatufatéd comprééséd air sh'a'il be uSed' for regeneration of ‘exhausted desiccant in

case of "Heat of compression type ADP" and air from blower shali be used for regeneration
after heating by electrical heater in case of "Open through type ADP".

Each ADP shalil be provided with two adsorber towers each sized for design drying cycle of
minimum 8 hours. After this period, the adsorber tower which was under drying made shall
be put under regeneration/reactivation mode while the other tower will take over the drying
duty. The change of drying: mode to reactivation mode or vice-versa shall be automatic with
provision for manual operation also. The change over from one mode to another shall be
through automatic solenoid operated valves. .

In "Open Through® type ADP, for regeneration of desiccant, atmospheric air shall be filtered,
heated through an electric heater and passed through the desiccant before exhausfed to
atmosphere The reactivated desiccant shall be cooled through same atmospheric air withaut
heater in operation. . : : -

in case of HOC type drier, the reactivation shall be achieved by the heat of the compressed
air itself. The hot unsaturated compressed air from the outlet of last stage of compressor
shall be passed through the adsorber tower. The moist air shall be cooled in dehumidifier
and passed through the second adsorber for final drying.

The de’sigh-_reactéxiation cyclefperiéd of thé tower shall be less than 8 hours including cooling
period for desiccant for both the types of ADP.

Each ADP shall be provided with 2 numbers of 100 percent capacity pre-filters and 2
numbers of 100 percent capacity after-filters at the upstream & downstream of towers. The
filtering media shall be of ceramic candle type elements designed to withstand atieast 50% of
static pressure: as differential pressure. The pre-filters shall be provided with' automatic
electrically operated drain trap arrangement with isolation and bypass valves. '

The electric»'h'eater's (2x100% capacity for each ADP) shall be )provic'Ied with thermfio
control for heater and relief valve for safety and shall be flanged type t 3
replacement of element, AL

individual dry type filters at inl
|
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|[SECTION C1, SUB SECTION III |

CLAUSE NO.

TECHNICAL REQUIREMENTS - Jded

9.10.00

9.11.00
9.12.00
9.13.00
| 9.14.00
9.15.00
9.16.00

9.17.00

9.18.00

9.19.00

The adsorber tower shall be designed with sufficient cross sectional area resultirig fow air
velacity and pressure drop. Minimum 20% of desiccant depth shall be provided as free
board in adsorber vessels. Adsorber. vessels to be provided with suitable number of
inspection/sight windows of "Persplex" for abservation of adsorbent gondition: Desiccant

filing and removal connectipns shall be provided for the adsorber vessels. :

The coolers/heat exchangers/ dehumidifiers of ADP shall be designed & construcied as per
the requnrements specnﬂed for “Intercoolers, After coolers & Qil coolers” above

All pressure vessels such as pre-filters, after-filters, adsorber vessels, heaters heat
exchangers/de-humidifiers / coolers etc associated with ADP shall be designed in
accordance with Section VI, Division 1, of ASME Code or equivaient The pressure vessels
shali be provided with air ttght gasketted manholes/handholes and relief vaives.

Quantity of desiccant to be calculated shall take info account residial moisture content at the
end of regeneration cycle. Design calculation with curves shall be submitted for approval of
Employer.

Adsorption capacity and denéity to be cansideféd for silica gel shall not be mofe than 10% |-
and 550 kg/M3 respectively. In case of ac:twated aiumma the same shall be 8% (max) and |

900 kg/M3 (max ) respectively.

in case of Heat of compressucn type adsorbers shall be sized so that even when the
compressor is operatirig at part load, complete regeneration shall be achieved within the
cycle time and quai:ty of air (dew point} shall be maintained throughout the design cycie
period. ‘

" Complete ADP eqmpments shal! preferabiy be mounted o a skid.

Requsred sampie connectlons in piping be prowded for sampimg of air at desered iocatlons

Non-lubricated two way / three way / four way valves ball valves wzth pneumatac actuators be
pmwded :

The matertai of Constructton for various components of ADP shai! be as faﬂows -

(a) Adsorbervassei C Carbon steel -

(b) All mtema!s of adsorber vesse!s R SS 304

{c}  Cooler shelis channels and covers, Same as that in mtercoo!ers!

: Cooler Tube sheet & tubes - B after coolers
(d) Blower casing. S . | Carboé stée§
. B!ower biades&shaft : RRCERPE Stamless steel :
' Rellefvaives : _ Brass orSS N

Desiccant : N . | Sihca gei oertwated A!umma
Air piping | o o R Galvam_zed steel_ | |
Valves in Aff Line g % é’ Cl or Cast steel or Forged steel

body with stainiess steel trim

LARA STPP (2x800MW) /
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[SECTION C1, SUB SECTION 11T |

' oadds

CLAUSE NO. TECHNICAL REQUIREMENTS NTDC
(i) Valves in water pipelines S8/ Bronze / Gunmetal

9.20.00 HOC dryers of single rotating drum type design using packed dessicant with in-built
regeneration and adsorption compartments are also acceptable in place of specified twin-
tower type dryers, if the design ensures specified performance guarantee. In case, the
Contractor offers such a type, the same shall be of proven design and shall meet the
conditions  stipulated under "EQUIPMENT SOURCING CRITERIA FOR BOUGHT OUT

ks ITEMS" in relevant sub-section of Part-B, of Technical Specification, The control &

instrumentation requirements specified is applicable for such design also. Further for such

design of HOC dryer, the contractor shall supply two sets of spare drum (with required

bearings) assembly packed with desiccant and one set of spare drive assembly (for dryer)

consisting of motor, gear boxes; drive shaft & couplings in addition to the applicable items

- specified under "Mandatory Spares” elsewhere in Technical Specification within the contract
price.

10.00.00 INTERCONNECTING PIPING, FITTING AND VALVES
The interconnecfing 'pibing & valﬁes witﬁin compressor house for compressed air & cooling

- water etc shall be designed in line with the specification furnished in subsection titled "Low
Pressure Piping" of Part-8 of this Technical Specification. : ‘

11.00.00 E.O.T.CRANE

11.01.00 The crane shall be of électrica!ly bperated, pendant controlled, overhead travelling type. The

C Span and runway length shall suit the compressor house building.

11.02.00 The design and construction features of crane shall be as described Annexure- of this sub-
section. - Lo . .

12.00.00 CONTROL PHILOSPHY. .

12.01.00 GENERAL, |

12.01.01 The minimum requiréments are specified herein and the same shall be eiaborated by
contractor. The Contractor shall include controls & instrumentation to facilitate safe, reliable
and efficient operation for the system. The controls, protection; interlock and instrumentation
system offered by the contractor shall be subjected to approval of the Employer during post
award engineering stage. :

12.01.02 Any of the 6or'npréss¢.r and Air drying Plant may be ‘selectable for "shutdown”, “working™ or
"standby" duty,

12.01.03 On fripping of working equipment, the standby equipment shall come into operation

. automatically in case of very low air pressure in the system. o

12.01.04 All abnormal conditions used for tn’bbihg the compressor or any other equipment, shall be
provided with pre-trip audio-visual indication/annunciation in the control panel.

12.01.05 An electrically operated automatic valve shall be provided on cooling watér: supply:fine of
each compressor & dryer (if applicable) which will automatically, shut off the coo?ih‘:ter
supply, in case any of the compressor/dryer is not running for more than set time, @u{a‘gn.
Suitable interlock shall also be provided for opening the vaive before « arting .of any r e
COMPressor. - . ) Ny

. SR - . . -
12.01.06 The following i s shall be' made available in-the contral panels for repe &'same
in main plant Control System / Panels. : 3 % §
X ? i \ 5 L.
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[SECTION C1, SUB SECTIONII |

CLAUSE NO.

- TECHNICAL REQUIREMENTS o g@ggg

12.01.07

12.01.08

12.02.00.
12.02.01

12.02.02

12.02.03

12.02.04

12.02.05

(a) Status of each compressor
(b)  Instrument air pressure lowthigh

(c)  Service air pressure lowfhigh

"(d) " Dew point of instrument air

(e} Status oféachADP o

Lube oil pressure and temperature in the ail crrcu;t of compressor shall be automatrca!ly

contralied.

Unless otherwise mentioned in the relevant electrical sub-section, automatrc' motor overioad
control system shall be inciuded to permit continuous operation of compressors at minimum
ambient air without exceeding the name piate rating of the motor.

Screw Compressors

Each compressor shalf be in the control panel to operate erther in Base duty {Auto Load~
Unioad) or Standby duty {Auto On-Off) mode. -

in "Base duty" mode whenever air supply from compressors exceeds the demand controf
system shall operate the load-unload circuit at a predetermined set pressure, throttle the inlet
valve and open the blow off vaive. The compressor shall run in unloaded condition. When
system pressure drops due to more demand, the load-unioad circuit shall operate again to
bring the compressor to 100% load after closing the blow ~off valve.

In *Stand-by" mode the compressor shall automatically assist base load compressors during
periods of peak air demand. When air pressure in the system reaches a pre-set lower limit,
compressor shail be started in unloaded condition and the compressor shall be fully loaded.
When the pressure in the system rises to pre-set high vaiue, the compressor shall be
unioaded and shail run in idling mode for a specific period (set by a timer). The compressor
may be loaded to full load in'case of drop in system pressure or compressar may be stopped
in case the system pressure does not cfrop and compressor contmues to idle for more than a
pre-set tlme . :

The control system shall 'prcvide warning to the operatm that a hot—start condition exists for |2 b

- the motor. driver and adequate cool-down period has not occurred after the motor was shut

down.

. The aiarrﬁs and_shutd_owr\ scheme mentioned below are sugg'estive and shail be provided as

per manufacturer's standard practice meeting the safe operational requirement of the
equxpmentisystem each compressor -

"Arrtemperature hrgh" at mIetto last stage SN g A!érrﬁ'&trip

(a)
"Low !ube OI! pressure" : e o S Aldrm-& trip
"H|gh Lube oli supp!y temperai‘ure" - g% § S Alarm &trip' _
"High oil fiter differential pressure” . Alam
"Low lube oit level in iube oil sump® - - Alarm
DA&?;}:‘L,SQ’.'};&“Z“’%” A  TECHNICAL SPECIFICATION . PART-B _
GAJMARA STPP- i MW}J ' o SECTION-VI SUB-SECTION-IEME | 1spce 14 OF 18
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SECTION C1, SUB SECTION Il

oA oadidid

CLAUSENO. | TECHNICAL REQUIREMENTS |  NTPC
{H "High inlet air filter differential pressure” Alarm & trip

' (9) “Low cooling water flow to air compressor* o Alarm

12.03.00 Centrifugal compressor

12.03.01 Each compressor shall be in the control panefl fo operate either in unload/modulate/energy
optimization (Auto Dual Mode). _ : _

12.03.02 In "Base duty” mode, whenever air supply from compressors exceeds the demand, control
system shall operate the load-unioad circuit at a predetermined set pressure, throtile the inlet
vaive and open the blow off valve. The compressor shall run in unloaded condition. When
system pressure drops due to more demand, the load-unload circuit shall operate again to
bring the compressor to 100% load after closing the blow -off valve.

12.03.03 In "Stand-by" made the compressor shall automatically assist base load compressors during

‘ periods of peak air demand. When air pressure in the system reaches a pre-set lower limit,
compressor shall be started in unloaded condition and the compressoer shall be fully loaded.
When the pressure in the system rises to pre-set high value, the compressor shall be
unicaded and shail run in idling mode for a specific period (set by a timer). The compressor
may be loaded to full load in case of drop in system pressure or compressor may be stopped
in case the system pressure does not drop and compressor continues to idle for more than a
pre-set time, : :

12.03.04 The‘ control system shall provide warning to the operator that a hot-start condition exists for
the motor driver and adequate cool-down period has not occurred after the motor was shut
down.

12.03.05 The alarms and shutdown scheme mentioned below are suggestive and shali be provided as
per manufacturer's standard practice meeting the safe operational requirement of the
equipment/system each compressor:- :

(a) “Alr temperature high" at inlet to last stage Alarm & frip
() *Low lube oif pressure” Alarm & trip
(¢} "High Lube oil supply temperaturé" Alarm & trip
{d) "High oil filter differential pressure” Alarm

{e) "de lube oil level in lube oil sump" Alarm
(f "High inlet air filter differential pressure" Alarm & trip
(o "Low cooling water flow to air compressor” Alarm

12.04.00 Air Drying Plant

12.04.01 Sequential operation of the adsorber towers & air compressors shall be controlled
automatically with a provision for manual take over. : :

12.04.01 Change over of tower from drying mode to regeneration mode shall happen autd‘maticaily if
the dew point is high at the outlet of ADP sensed by the dew point (using aluminium oxide
probe} meter/sensor. Automa operation during regeneration, starting and -stopping of
blowers, starting and sfopp# eaters, etc shall be timer controlled. During the process, in
case, operation is tak&n-over manually from the pane! through push button or selector switch,
the sequential operation shall start with the manual initiation for each of the steps.

LARA STPP (2xG00MW) / e ) B
DARLIPALISTPPA (2 xsoomw)s | | . TECHNIGH, SOEETICATION SUB.SECTION-:Me F 15
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[SECTION C1, SUB SECTION 11T |

| CLAUSE NO. TECHNICAL REQUIREMENTS B .%%?Ec'ﬁ
12.04.01 The control systemn shall provide the (as minimum) alarms, “High Reactivation air
temperature”, "Low Reacfivation air temperature”, "Low cooling water flow", "Low air
pressure at the outlet of ADP" and "High dew paint at the outlet of ADP". Adequate number
of temperature elements etc. shall be provided for measurement and monitoring of the same.
12.04.01 For rofary drum type Air drying plant, control phntosophy as per manufacture s standard and
proven practice is also acceptable. :
13.0000 | PAINTING _
13.01.00 All the Equ:pments shaH be protected agalnst extemal corrosuon by providing suﬁable
' painting. . S
13.02.00 The surfaces of stainless steel, Gafvanszed steel, Gurimetal, brass bronze and non-meialilc
_ compenents shali not bie appﬂed with any pamtmg
13.03.00 " The steel surface to be applled with pamtmg -shall be thoroughiy cleaned before apgrylng

paifiting by brus_hmg shot blasting ete as per the agreed procedure.

388
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|[SECTION C1, SUB SECTION |1l |

oL (g

CLAUSE NO. TECHNICAL REQUIREMENTS NTRPC

LOW PRESSURE PiPING '
1.00.00 EQUIPMENT SIZING CRITERIA
1.01.00 All the piping systems and equipment supplied under this package shall be designed to
operate without replacement and with normat maintenance for a plant service ife of 30 years,
and shall withstand the operating parameter fluctuations and cycling which can be normally
expected during this period.

1.02.00 Forall L.P. 'pip'ing system covered under this specification, sizing' and system design shall be
to the requirements of relevant codes and standard indicated eisewhere. In addition to this,
requirements of any statutory code as applicabie shall also be taken into consideration.

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

The velocities for caiculating the inside diameters shali be limited to the following:
a) Water Appiication

Lo . Water Velocity in misec
Pipe Size . Below 50150 200 mm

S50 mm mm _ & above
() Pump suction — 1215 12-1.8
{b) Pump discharge - '
and recirculation - ‘1.2-1.8 o 1.8-2.4 2.1-2.5
(cj o Header —— 1524 2.1:2.4

Pipe line under gravity flow shall be restrictéd to a flow velocity of 1 misec generaliy.
Channels under gravity flow shalf be sized for a maximum flow velocity of 0.6 m/sec.

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

(M ‘Carbon stes! pipe 100
{iiy C.I Pipe/ Ductile Iron. 100
(i) Rubber fined steel pipe 120
(iv)  Stainless steel pipe 100

For calculating the required pump head for pump seiection, 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 which the pumps draw
water. ST '

(b) . Compressed Air Application
Comf)ressed'air- E ) 15.0 m/sec.(under Average Pressure & Temp.

... 330
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- i
- CLAUSE NO. TECHNICAL REQUIREMENTS lz-rpc
1.04.00 The pipes shall be sized for the worst (i.e. maximum flow, temp. and pressure values)
operating conditions.

1.05.00 Based on the inside dia. so estabiished, thickness caicuiation shail be made as per ANSI B
31.1 OD and thickness of pipes shall than be selected as per ANSI B 36.10/15-1232 Heavy
grade/iS-3589/ASTM-A-53/API-5L/ANSI B 36.19 as the case may be.

1.06.00 Corrosion aifowance of 1.6 mm will be added to the calculated thickhess being éonsidered

1.07.00 Bend thmn:ng a{iowance/manufacturmg allowance etc. shali be as per the requsrement of the
design code provision. .

1.08.00 High points in piping system shall be proifided with vents along with valves as per the system
requirement. Low points shall be provided with drains along with drain vaives as per the
system requirement. Drain lines shall be adequately sized so as to clear condensate in the
lines. Material for drain and vent lines shall be c:or*patable with that of the pareut pipe
material.

1.09.00 Materiai of canstruction for pipes carrying various fiuids shall be a$ specified eiseWhere.

1.10.00 Compresséd air pipe work shall be adeqﬁéte!y' drained to prevent internal moisture

B accumulation and mojsture traps shall be provided at strategic locations in. the piping
systems.

1.11.00 Depending upon. the size and systemn pressure, joints in compresséd air p.ipe work shail be
screwed or flanged. The flange shall be welded with the parent pipe at shop and shall be hot |
dip galvanized before dispatch to site. Aiternateveiy, the flanges on Gl pipes may be screwed-
on flanges also. :

1.12.00 Threaded joints shall be provided with Teflon sealant tapes.

1.13.00 Following types of valves shall be used for the system/serviée indicated. -

TYPES OF VALVES

Butterfly . Gate Globe  Check Ball Plug
Water X X X X X
Air X X X X"
Drains & vents X X X
X X X X. X

Fuel oil (if any}, -

.Recireuié%iea«pipesfaimg with vé!ves, breakdowh orifices etc. shall be provi'ded for important
pumping systems as indicated in respective process and instrumentation diagrams (p&ids).

t. The recirculation pipe shall be sized for minimum 30%desngn flow of single pump operation

r the recommended flow of the pump manufacturer whichever is higher.-

- 331
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SECTION C1, SUB SECTION llI

CLAUSE NO, TECHNICAL REQUIREMENTS tﬁgpc
2.00.00 TECHNICAL SPECIFICATION
2.01.00 GENERAL

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

ete. . .
2.02.00 Pipes and fittings -
2.02.01 All low pressure piping systems shall be capable of withstanding the maximum pressure in

the corresponding: lines at the relevant temperatures. However, the minimum thickness as
specified in the following clauses and or respective codes for pipes and fittings shall be
adhered to. The bidder shall furnish the pipe sizing/ thickness calculation as per the criteria
mentioned above under LP piping equipment sizing criteria of this Technical Specification.

2.02.02 Piping and fittings coming under the- purview of 1BR shall be designed satisfying the
requirements of IBR as a minimum. o . S

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

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

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

2.02.06 The hot lines shall be supported with flexible connections to permit axial and tateral
mavements. Fiexibility analysis shall be carried out for pipelines which have considerabie
" straight run as indicated above and necessary loops/ expansion joint etc. shall be provided
as may be necessary depending on layout.

20207 Piping and ﬁttingé sh‘aiLhe“mauufacturedf by an-approved-manufacturer of repute. They
should be truly cylindrical of clear internal diameter, of uniform thickness, smooth and strong,
free from dents, cracks and hoies and other defects, _

For rubber lined ERW pipés, beads shall be removed, _

shall be.;pr_ovided at suitable locations for pipes 800 Nb and above as
ic-observations and inspection purposes. 3 3 2

Inspection hg
required for

o
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* {SECTION C1, SUB SECTION 11T |

. CLAUSE NOQ.

TECHNICAL REQUIREMENTS %ggg

2.02.10

2.02.11

2.03.00

| 2.03.01

2.03.02

2.03.03

2.03.04

2.03.05

At all intersection joints, it is Contractor's responsibility to design and provide suitable
reinforcements as per the applicable codes and standards.

For large size pipes/ducts, at high point and bends/change of direction 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 shalt be decided as per
relevant code. '

Tfénsient'anélysis lsUrge én'alysis where ever specified and requifed 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 materials 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 extra 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 directly from the manufacturers. Materials procured
from traders or stockists are not acceptable.

All materials shall be certified by proper material test certificates. All material test certificates

shalf carry proper heat number or other acceptable references to enable identification of the
certificate that certifies the material :

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

SiNo, Type of Fluid Material - -
1. ) Ordinary Water (Raw Water, | IS-2062 Gr-B/ASTM A-36/ASTM A-53 type
E Clarified Water, CW biow down | 'E'Gr.B/IS-3589 Gr. 410 /15-1239 Heavy.

water stc.) ‘

iy Equipment cooling water
including  Both  primary &
secondary circuit (DMCW pH-

corrected & ACW drain water)

2. iy Demineralised water, Stainless Stesl to ASTM A312, Gr. 304 welded

iiAlkaline solution (ECW system | for sizes 65 mm NB and above.

chemical dosing) Stainless steel to ASTM A312, Gr. 304 sch.40s
i) Equipment cooling water | seamless for sizes 50mim and below

piping from overhead tank to '
suction header of DMCW pumps.

i) Drinking (potable} water ASTM A-53 type-E Gr. B-galvanized/ 1S 1239 Gr

iifCompressed air (Instrument & heavy galvanized/lS 3589 Gr 410 galvanized.
service air} Galvanized shall be to 1S- 4736 or equivalent.
(Condensate) spill water ASTM A 106 Gr. B

Mih333
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SECTION C1, SUB SECTION Il

CLAUSE NO.

TECHNICAL REQUIREMENTS _ iﬁggg

2.03.06

2.03.07

2.03.08

2.03.08

2.03.10
2.03.11
2.03.12

2.04.00

2.04.01

2.04.02

Lo

In water lines, pipes upto 150mm Nb shall conform to ANSI B36.10/ASTM-A-53, Type-E Gr.B
18:1239 Gr. Heavy and minimum selected thickness shall not be less than 18:12398 Grade
Heavy except for demineralised water, drinking water and condensate spill lines.

Pipes of above 150mm Nb shall be to AWWA-C200/ANSI B 36.10/ASTM A-B3/15 3589
Gr.410. Pipe fo be fabricated by the bidder shall be roiled and butt welided from plates
conforming to ASTM A-53 type 'E' Gr. BAS 2062 Gr.B/ASTM-A-36. However, larger pipes,
i.2. 1000mm Nb and above shail be made from plates conforming to ASTM A 36/1S 2082
Gr.B 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 soii or any
other load as the case may be). : :

In demineralised water service, the pipes upto 50 Nb shall be of stainless steel ASTM A 312,
Gr. 304 sch. 40 Seamiess. The size for these pipes shall be to ANS! 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 fittings shail be less than parent
pipe thickness. .

Bidder/Contractor shall note that pipes offered as per a patticular code shall conform to that
code in all respects ie. Dimension, tolerances, manufacturing methods, material, heat
treatment, testing requirements, etc. unless otherwise mentioned elsewhere in the
specification.

Instrument air, Plant (service) air lines and Drinkifig water lines shall be to ASTM A 53 type £
grade B/ANSI B 36. 1018 3589, Gr. 410/ 18: 1239 Heavy {(in case thickness calculated 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/ iS: 3589, Gr. 410/ 1S: 1239 Gr, Heavy. The fittings shall be of
gither same as parent material or malleable iron to 1S-1879 {galvanized).

Spiral welded pipes as per API-5L1S-3589 are also acceptable for pipe of size above 150
NB, H_owever minimum thickness of the pipes shall be as elaborated in above clauses,

Condenséte lines shall bé fc ASTM A 106 Gr. B and dimehsion to ANSI B 36.10 schedule
"standard" as minimum to be maintained. R

lf‘ carbon steel plates of thickness rhbre 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.

Piping fayout
Piping shall be grouped together where practicébie and routed fo present a neat appearance.

Piping routing shall be such as to provide sufficient clearance for removal and maintenance
—ofequipment, easy access tovalves, instruments and other accessories. The piping shall not
encreach on the withdrawal space of various equipments.

Over head piping shall have a normal minimum vertical clearance of 2.5 meters above
walkways and working areas and 8m above roadways/railways. When several pipe lines are
laid parallel, flanged joints must be staggered. Welded and flanged joints should as far as
poss » located at one third span from supports. if the support is situated right under the

© 334
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|[SECTION C1, SUB SECTION III |

" CLAUSE NO.

TECHNICAL REQUIREMENTS o ‘ﬁ’%’ﬁé’

2.04.04

2.04.05

2.04.06

20407
2.04.08

2.04.00

2.05.00° °

2.05.01

welded joints this joint must be reinforced with a strap. Flanged and welded joints must be

“avoided i the middle of the span. Valves should be located in such a manner so as 0

ensure their convenient operation from the floor or the nearest platform.

Pipe iines of NB 50 size and below are regarded as field run piping. It is DBidder's
responsibility to plan suitable fayouts for these system insitu. Bidder shall prepare drawings
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 layouts the

Bidder shall prepare the BOQ of field run-pipes and submit to Employer for approval.

Alt-piping shall be routed so as to avoid interference with other pipes and their hangers and
supports, electrical cable trays, ventilation ducting, structural members, equipment etc,
Adequate clearance shall be ensured with respect to the above to accommodate insulation
and pipe movements, if any. R : RN

Piping shail generally be routed above ground but where specifically indicated/approved by
the Project Manager the pipes may be arranged- in trenches or buried. Pipes at working
temperature above the ambient shall however hot be buried. SRR

Sufficient up stream and down stream lengths shall be provided for flow measuring devices,
conirol valves and other specialties.

All local instruments shall be located on pipe linés as to render them observable from the
nearest available platforms.-. - -

QOpenings provided in the wall for pipelines must be closed wi'th bricks ahd mortar with 10-12
mm clearance between brick work and pipe after taking care of insulation and thermal

“movement, if any. The clear space must be filled with felt or asbestos or approved filling

compound, - - 8

' SiopeID'raihs and Vents

Suitable slope shall be provid_éci for all pipelines towards drain points. It is Bidder
responsibility to identify the requirements of drains and vents, and supply the necessary pipe
work, vaives, fittings, hangers and supports etc. As per the system requirement low peints in

the pipelines shall be provided with suitable draining arrangement ang high poinis shall be

‘provided with vent connections where air of gas pockets may occur. Vent for use during

hydrostatic test shall be plugged after the completion of the test. Vent shall not be less than

15mm size. Drains shall be provided at low points and at pockets in piping such that b
complete drainage of all systems is possible. Drain shall not be less than 15mm for line size |

up to 150mm, not less than 20mm up to 300mm and not less than 26mm for 350mm to
800mm pipes and not less than 50mm for 600mm and above pipes.

Air piping shall be sloped so that any part of the system can be drained thfough the shut-off
drain valve or drain plugs. o .

Pipe Joinis _ .
In general all water lines 65mm NB and above, ‘are to be joinéd 'gene.rally 'by butt welding

except the locations where valvesffittings are to be installed with flanged connectiops .and
50mm and below by socket welding unless mentioned otherwise specifically. All air lines

. shall be of screwed connection and rubber lined pipes of flanged connections.

B,
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SECTION C1, SUB SECTION Il

CLAUSE NO. TECHNICAL REQUIREMENTS _ ‘ﬁ-’pc
2.06.01 Screwed
() Threading of pipes shall be carried out after bending, heat treatment efc. If not

(b)

(c)

{d)

()

(a)

possible, threading may be done prior to these operations but proper care should be
taken to protect them from damage. Threads shail be to ANSI B 2.1 {taper) NPT/IS;
554 unless specified otherwise.

Galvanized pipe shall generally be joined by screwing inte sockets. The exposed
threaded porticn on the outside of the pipes shail be given a zinc silicate coating.
Gaivanized pipes shall not be joined by welding. Screwed ends of Gi 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 & socket jointing as per ASTM-
A-865 shall be employed for both pipe-to-pipe and pipe-tofitting jointing. For pipe to

fitting connection since no direct threading can be done on the fittings (supplied as

per ASTM-A-234 Gr. WFB and ANSI B-16.9) necessary straight 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-885 for jointing with
main pipe. Once welding of fittings with match pieces and threading of free ends of
match pieces are over, the entire fabricated piece shall be galvanized, or in case
match pipes and fittings are already galvanized before the above mentioned
fabrication then suitable application. of Zinc-Silicate paste adequately at the welded
surface (both in side & out side} after welding. with zinc rich electrode, along with the
nascent threaded metal portions ‘at both free ends given the same application of Zinc
Silicate paste, Alternatively flanged jointing may be employed for pipe sizes 100 NB
and above. However, the 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 parts shall be wiped clean of oil or grease with appropriate
solvent if necessary and allowing proper time for drying before applying the sealant
Pipe ends shall be reamed and all chips shail be removed. Screwed flanges shall be
attached by screwing the pipe through the flange and the pipe and flange shalt be
refaced accurately. : : ‘

For pipe sizes from-350 mim NB to 550 mm NB (including 350 NB & 550 NB) the Gi
pipes shall be of flanged connection. However, the pipes after welding of flanges
shali be completely galvanized. Any site welding done on galvanized pipes shall be
done with zinc-rich :special electrodes and the welded surfaces whether inside or
outside shall be coated with zinc-silicate paste. Seal welding of flanges with zinc-rich
electrode will be permitted only when any flange is leak-prone during hydro testing.

For pipe 'sizés 600 mm NB and above, the Gl pipes shall be of welded connection
(with zinc-rich special electrodes) followed by application of zing silicate coating at
weided surfaces both inside and outside the pipe, except for the last blank/blind
flange, or, equipment connection where application of zinc-silicate paste after
welding cannct be done due o inaccessibility of the inside welded surface and where
gaivanic protection has been impaired due to welding of pipe-to-pipe joint. Thus the
fast erection joint shall be flanged joint.

] Welded

For making up welded joints (butt weld or socket weld) the welding shall be
performed by manual shielded metal arc process in accordance: with the
i pecified elsewhere in the spec. Any welder employed for carrying butt
e qualified as per ASME section IX for the type of joints he is going to
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|[SECTION C1, SUB SECTION III |

" CLAUSE NO.

TECHNICAL REQUIREMENTS %’?gg

2.06.03 -

2.07.00

2.07.01

weld, Jointing by bu& weld, or socket weld shall depend upon the respective piping
material specifications.

Flanged

(a) Flanged connections for pipes are to be kept to the minimum and used only for
connections to vessel, equipments, flanged vaives and other fittings  like
strainer/traps/orifices etc. for ease of connection and maintenance etc. Rubber lined
pipes shall be flange joined onty.

(b} All flanged 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
stated in their respective piping material specification.

(©  Driling on flanges of flanged valves must correspond to the drilling of flanges on the

piping system on which the valves are instalied.

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

' For pipe fittings such as elbows (long radius), reducers, tees, etc. the material shall be to

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 kept as per ANSI B:31.1. The fitting shall conform to the dimensional standard of ANS] B-
16.9/ 16.11.Further branching in pipes for sizes 65nb and above is also acceptable (ANSI B

31.1).

However, for pipes up to 150 NB, pipe ﬁtﬁngs may be supplééd with material and dimension
conforming to IS 1239 in case parent pipes also conform t0 18 1239,

For pipe size 350Nb and above mitre bends may be used for all pipes except rubber fined
pipes. The bend radius shall be 1% times the nominal pipe diameter. 90 deg. bends (mitre)
shall be in 4 pieces (3 cuts) and 45 deg. mitre bends shall be in 3 pieces 22% deg.
Fabrication of mitre bends shall be as detailed in BS 2633/B5534.

| For pipes, above 1200 NB, reducer and tees shall be to dimen'éioné_i standard of AWWA-C-

208, S : S g .
Stainless steel fitings shall conform to either ASTM-A-182 Gr. 304 or ASTM-A-403 Grade
WP. 304 Class-S, for sizes upto and including 50 mm NB, ie. the fitings shall be of

seamiess construction. However, for stainless fittings above 50 mm NB, the same shall L+
conform to ASTM-A=403 Gr. WP 304 Class W i.e. the fittings shall be of welded construction P

strictly in accordance with ASTM-A-403. _
In no case, the: thickness: of: fittings shall be less than. the thickness of parent pipe,
irrespective of material of construction. . -

' Ftdngés- :

' Fia.nges shall be é¥ip on type. 'Wéiding' of flanges in tension is not permitted.,

All flanges and-flanged . drilling. shall be to ANS! B 16.5/BS EN-1092 of relevant
pressure/temperature class. Flanges shall be fabricated from steel plates conforming to
ASTM A 105/S 2082 Gr. B. However stainless steel flanges shall be fabricated from 53
plates to ASTM-A-240, Gr. 304 (316 for Sea water application, if any) or equivalent.

330
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SECTION C1, SUB SECTION Il

' - oL
CLAUSE NO. TECHNICAL REQUIREMENTS l:ﬁ-rpc';
2.08.00 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.

2.09.01 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,

{b) Free access shall be provided for the wel'ding- of the circumferential joints by
increasing the width and depth of the trench at these points. There should be no
obstruction to the weider from any side so that good welded joint is obtained.

(¢} . The free working space shall conform to !S:‘5822. The french shali be excavated so
as to provide minimum cover of 1000mm between the top of the pipe and finished
grade.

(d) Prior to lowering and laying pipe.in any trench, the bidder shall backfill and compact
the bottom of the trench or excavation in accordance with is: 5822 to provide an
acceptable bed for placing the pipe.

(e} Coating'and Wrapping shall be done as under

2.09.02 Preparation and cleaning of piping

(a) The pipefine shall be thoroughly cleaned of al rust, grease, ditt, weld scales and
weld burrs etc. moisture or other foreign matter by power cieaning method such as
sand blasting, power tool cleaning, etc. Grease or heavy oil shall be removed by
washing with a volatile soivent such as gasoline. Kerosene will not be permitted for
cleaning. This cleaning operation shall be immediately followed by priming with the
mechanical priming machine.

{b} Certain inaccessible portions of 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. . - : _—

(c) - The cieaniﬁg and pn'ming opératéon shal? be carﬁed out at site. The entire pipe length
shall be cleaned but the ends of the pipes shall be left without coating for 2 distance

of 230mm for joints, which shall be coated manually at site after laying, welding and
testing the pipe. - : L

(d) Cn the' internal surface for pipes 1000 Nb and above, a coat of primer followed by a
hot coal-tar enamel or coal tar epoxy painting (cold) shall be applied.

/é:sating and wfapping '

] wal Buried piping- shall be coated and Wrapped, as per specification, after completion of

welded and/or flanged connections, and after compietion and approval of Hydro
testing. Materials to be used for coating and wrapping of underground pipelines are:

338

_ 'Cg?ating__pr_imer (coal tar primer)
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[SECTION C1, SUB SECTION 11T |

| CLAUSE NO.

TECHNICAL REQUIREMENTS ‘ﬁ%’%ﬁ

2.08.04

' 2.09.05

2.10.00

21001 -

(2} Coating enamet {coal tar enamel)
3 Wrapping materials.

{b) All primer/coating/wrapping materials and methods of apptioatio'n' shall conform to 18:
10221 except asphait/bitumen material. Materials (primer/coating/wrapping) as per
AWWA-C-203 are also acceptable.

{c) Protective coating shall consist of coal far primer, coal tar enamel coating, glass
" fiber, tissue inner wrap followed by glass fiber or coal tar impregnated Kraft outer
wrap or finish coaf
{d) Number of coats and wraps, minimum thickness for each layer of application shall be
as per [18-10221. Number of. Coats and wraps shall be decided based on soll
corrosivity/resistivity as indicated in 18-10221. Soil data-for this purpose shall be
made available.

(e) Total thickness of completed coating shali not be less than 4.0 mm.

{fy Alternatively, the anti-corrosive protection can consist of anti-corrosive protection

Coal-tar tapes. Material and application of tapes shall conform to IS 15337 or
equivalent, These-tapes shall be applied hot over the cold coal tar primer preferably
in steps of 2mm thickness so as to cover the spiral edges  of the first tape by the
application of second tape. The total thickness of the finished protectwe coating shall
be 4.0 mm minimum.

Trench bed preparation and back filling

Prior to lowering and laying pipe in any' excavated trench, the bottom"of the french may
require to be back filled and compacted (or as the case may be) to provide an acceptable
bed for placing the pipe. Bed preparation in general shall be as per 1S §822.

Laying of galvanized steei (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 jointing Threaded
portion on either side of the socket joint shall be applied with Zinc silicate paste.

Aiﬁ the provisions for trenching’ bed preparation’ faying the pipe application of primer' coating’
wrapping with tapes and back filling etc. as indicated for "taying of buried piping"” and " anti
corrosive protection for buried piping" are applicable for buried galvanized steel (Gl) pipes
also.

Cleaning and flushing

All piping shall be cleaned by the Bidder before and after erection to remove grease, dir,
dust, scale and welding siag. .

Before erection ali pipe work, assemblies, sub-assemblies, fsttsngs and. compnnents efc.
shall be thoroughly cleaned internally and externally by blast cleaning or by power driven
wire brushes and followed by air-blowing. The brushes shall be of the same or similar
material as the metal being cleaned. Cleaning of Galvanized pipes shalt be done in such a
manner that the coat:ng on MS pipe is not affected.

3
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SECTION C1, SUB SECTION llI

'CLAUSE NO.

TECHNICAL REQUIREMENTS ' Qggac'

2.10.03

2.10.04

2.11.00

2.11.01

2.11.02

After erection, all water lines shall be mass flushed with water. The cleaning velocities in
water lines shail be 1.2-1.5 fimes the operating velocities in the pipelines.

All compressed air pipe work shall be cleaned by blowing compressed air.
Surface preparation and painting

Pipes shall be cleaned both internally and externally thoroughty by blast-cleaning or power
tool cleaning method as indicated above.. In case of oil piping, cleaning will have to be done
by pickiing. No painting is required on stainless steel pipe / equipment surface, galvanized
pipe surface or galvanized steel surface. However, necessary color banding for identification
as per color code shall be done. External surface of piping shall be cleaned and prepared as
indicated below. :

Primer painting

{a) After the surface is prepared two coats of red oxide {zinc chromate/zinc phosphats)
primer conforming to 1S-2074/{5-12744 or equivalent shall be applied. Primer coat
shall be immediately applied without any time lag after the surface preparation.

{b) Any equipment which has been given the shop coat of primer shall be carefully
examined after its erection in the field and shall be treated with a touch up coat of
primer wherever the shop coat has been abraded, removed or damaged during
transit/erection; or defaced during welding. :

Finish painting’

(&) Paint to be used shall be synthetic enamel paint conforming to 1S-2932 or equivalent.
Finish painting shall be carried out in three coats consisting of one intermediate coat
and two finishing coats. Dry film thickness (DFT) of painting inclusive of primer
thickness shall be at least 150 micron. '

(b} The primed surface shall be cleaned of dust/dirt/grease etc. without scratching or in
any way damaging the primer coat. The intermediate coat shall be allowed to dry
before applying the finish coat or as recommended by paint manufacturer.

{c) Paint ‘'shall be applied by brushing. it shall be ensured that brush marks are a
minimum and the requirements of workmanship is as specified in 1S-1477.

() Paint used shall be stirred fréquehify to keep the pigment in suspension. Paint  shail
be of the ready mix type in original sealed containers as packed by the paint
manufacturer. No thinners shall be permitted.

(e} No ﬁaiﬁting shall be done in frostifoggy weather or when the humidity is high to
cause-condensation on the surface to be painted.

{f The dry film 'thickn'es's ([.J.FT)'éfter' thé painﬁng shall not be less than 150 microns.

Other requirements

}_.;ix&a) int manufacturers instructions shall be followed in method of application, handling,
A @ ng time etc. o
s(b)  The color orheﬁnish paint shall be as per approved cojor:cading.
N .
et . {/” . S E é )
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“CLAUSE NO.
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TECHNICAL REQUIREMENTS ﬁrpe

2.11.04

212,00

212,01
2.12.02

2.12.03

2.12.04

2.12.08
2.12.06

2.12.07

2.12.08

2.12.09

(c) if finish paint was applied in shop, one coat of finish paint shall be applied at site.
{d)

Color code for identification

The dry film thickness of paint shalil not be less than ¢.15 mm.

‘The pipes shall be color painted/banded for identification as per the approved coim-codmg
scheme and shall be generaily as per 1S-8404. '

Specnf cation for hangers and supports |

- Al supporis and parts shall conform to the requarement of power piping code ANSI B 31.1 or
approved equivalent.

While designing supports for rubber lined pipes ‘speciaf consideration should be given. Any
kind of welding on these pipes is not allowed after rubber lining.

- Hanger for piping 65mm Nb and Ia'rge'r'an'd al spring support assemblies fegardless of size |

shall be completely engineered in conformance with the provisions of power piping code
ANSI B8 31.1.

Hangers, saddles, supports etc. shall be fabricated from plates/pipes sections conforming to
ASTM A 53/1S: 2082/1S: 226/or equivalent. They shall be designed to provide the required
supporting effects and allow pipe line movements as necessary. The structural steel work
shall be as per IS: 800/BS: 4360. insulation protection saddles shall be used at support paint
of alt insulated piping.

'The support shall be so interspaced as to minimize sagging of the pipes and to keep them
with in permissible limits where pipes are full with the conveying media.

The maximum spans of the supports of stréight length shall not exceed the feéommended
values indicated in ANSI B 31.1.

Al pipe supports shall be designed to provide an absolute minimum head room of 2.5 m from
fioor in passagesfwalkways

- At all sildmg surfaces of supports suztabte arrangemeni is to be prowdecf to minimize sliding

fractlon

Ali components of hangerslsupports shall be prowded with two coats of pnmer (red oxide
paint) at shop before dispatch to site. After erection they shall be given finish coat of Long Qil
Synthetic enamel to 1S: 2932 of total DFT 100 to 140 microns. CLH & VLH will be primed with
Epoxy Zinc rich primer of 50 micron foliowed by finish painting of Aliphatic Acrylic
Poiyurethane or equwalent of DFT 65 microns.

DeStgniConstructloniMatenal Pa:’tlcuiaﬁ“ﬁf‘ﬁa‘tel GlobeiCheck“Vatvesfﬂiobe Stop
Valve/Butterfly valve :

All valves shall be suntabie for the service conditions ie flow, ternperature and
assure, at whlch they are required to operate,

GENERAL

LARA A STPP (2<B00NW) | TECHNICAL SPECIFICATION
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SECTION C1, SUB SECTION Il

gl
| CLAUSE NO. TECHNICAL REQUIREMENTS ' ‘?.}"%’m

{b} The valves as well as all accessories shall be designed for easy disassembly and
maintenance. :

i Vaives to be installed outside shall be required to have the stem properly protected
against atmospheric corrosion,

{d} Alf rising stem vaives shall be provided with back seat to permit repacking (of glands)
with valves in operation. All valves shall preferably be of outside screw and yoke
type. . S :

{e) All valves shall be closed by rotating the hand wheel in the clockwise direction when
looking at the face of the hand wheel. in case where the hand wheel is not directly
attached to the valve spindie suitable gearing shall be introduced.

{f Atf'véives shall have indicators or direction clearly marked on the hand-wheel so that

: the valves opening/closing can be readily determined.

{g) Special attention shall be given to operating mechanism for large size vaives with a
view to obtaining quick and easy operation ensuring that a minimum of maintenance
is required. For valves of size 350mm and above either bevel or spur gearing shall
be provided to facilitate manual operation.

{n) The valves coming in vacium lines shall be of extended gland type andfor water
sealed,

{i) The actuator-operated valves shall be designed on the basis of the following:

{1} The internal parts shal'i' be éuiiabie to support the pressure caused by the
actuators;
{2) The valve-actuator unit shall be suitably stiff so as not to cause vibrations,
misalignments, elc.
{3) All actuator-operated valves shall be provided with hand operated gearing
mechanism also.
(4} All actuators operated valves shail open/ close 'fuliy_ within time required
by the process. - .
0 Valves coming under the purview of IBR shall meet IBR requirements.
(i} Gate/sluice valves shail be used for isoEa'tion of flow. Gate'va!ves shall be provided
/l._/’ : with the following accessories in addition to other standard items:
| (1) Hand wheel
; (2) Puosition in'dicatar'(for above 50 mm NB valve sizg)
(3) Draéning'arrangement wherever reguired,
Glabe valves shall be used for regulation purposes. They shall be provided with hand
wheel, position indicator, draining arrangement {wherever required) and arrow
indicating flow direction. e
. : ?\‘x' . * . L ég
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SECTION C1, SUB SECTION Il

CLAUSE NO.

TECHNICAL REQUIREMENTS %ﬁgg

2.13.02

e,

{m) Check valves shall be used for non-return service. They shall be swing. check type
or double door (Dual plate)check type with a permanent arrow inscription on the
valve body indicating the fluid flow direction. In long distance pipes lines wilh
possibility of surge-occurrence, dual plate check vaives 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

{n) All gate and globe valves shall be provided with back seating arrangement to enable
on line changing of gland packing. :

(o) All gate and globe valves shall be rising stem type and shall have limit switches for
full OPEN and full CLOSED indication wherever required. This will include motor-
operated valves also wherever required. In such cases the limit switches shall form
an integral part of the valve. Stop-gap arrangement in this respect is not acceptable.

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

P
T}
S

{a) Wherever required vaives shall be provided with chain operator, extension spindles

and floor stands or any other arrangement approved by employer so that they can be
operated with ease from the nearest operating floor. Wherever necessary for safety
purpose locking device shall be provided. Further, necessary small platforms for
facilitating easy valve operation shail be provided by the contractor wherever
necessary in consultation with project manager within the bid price at no extra cost fo
employer.

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

(s) For Cli gate, globe and check valves wherever thickness of body/bonnet is not
mentioned in the valves standards, thickness mentioned in IS- 1538 for fitting shall
be applicabie. : .

VALVE BODY MATERIAL -

Valve body material for various services shall be as follows:
Valve body material for water appiiéétion'ﬁke circulating water, Secondary circuit auxiliary - :
cooling water of ECW system, Raw water, Ash water make-up, service water, clarified water,

DM cooling water (pH corrected) & drinking water shall be cast iron for sizes B5NB and
above; gun-metal for sizes 50 Nb and below. A

For compressed air apptiéaﬁon, valve body material shall be cast carbon steel or forged
carbon steel for sizes 65 mm NB & above and Gun metal for sizes 50 NB and below.

DM water: SS body and disc along with SS internals.

Condensate: Cast Carbon Steel / Forged Carbon Steel.

The design, material, construction,' manufacture, inspection, testing and performance of
valves shall comply with all currently applicable statutes, regulations and safety codes in the

locality where the valves will be installed. The valves shalt conform to the latest editions of
icable codes and standards as mentioned glsewhere. Nothing in this specification shall

ST A . - .7 g é fg
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SECTION C1, SUB SECTION Il

TECHNICAL REQUIREMENTS *i‘ﬁ%i'?g

CLAUSE NO.
be'construed to relieve the Bidder of his responsibility. Valves in general shall conform to the
requirements of the following standards.
Standards and Codes
AWWA-C-504 Rubber seated butterfly valves.
B8-5155/EN-593 Cast iron and steel body butterfly valves for general
purpose. ' '
1S-778 Gun-metal gate, globe and 'che'ck valves for general
~ purpose.
B8S8-5154 | Copper alloy globe/giocbe stop and check and gate
' valves fqr general purpose.
1S-780 _ 7 Sluice valves for water works purpose (50-300 mm size)
15-2908 o ‘ Sluice valves for water works purpose (350«1200 mm size)
18-5150 - Cast iron wedge and double  disc gate for general
purpose,
BS-5152 ' Specification for cast iron globe valves.
85-5153 _ ‘ Cast iron check valves for genera! purpose.
1S-5312 ST S@ing check type reflux (non-return) valves.
ANSI B 16.34 Standard for vaives.
API-594 Standard for Dual-check valves.
APL-800 o Steel gate vaives. _
ANSI-B-16.10 Valves face to face and other relevant dimension,
API-598 Valves inspection tes_t. L
2.13.04 End Connections: _
The end conn'ec.tions, shall comply with .the foﬂoWirig:
Socket welding (SW) - ANSI B 16.11
Butt Welding (BW) - ANSI B 16.25.
Threaded (SC) - ANSI B2.1 - ]
Flanged {FL} - ANS! B 16.5& AWWA-C-ZO?(stéeI flanges), ANSI 8 16.1 {Cast fron flanges)
2.13.08 All cast iron body valves (gate, globe and non-return) shall have flanged end connections;

(screwed ends for Ductile D.2NI body valves are not acceptable).

LARA STPP (2x800MW) / -
DARLIPALL STPP-I (2 x 80GMW) /
GAJMARA STPP-| (2x 800MW} /.
KUDGI STPP- {3 x B00MW) 3
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SECTION C1, SUB SECTION Il

ST Fif
- CLAUSE NO. TECHNICAL REQUIREMENTS E ‘?.}’ym
2.13.08 All steel and stainless steel body valves of sizes 85 mm and above shall have flanged or butt
' welding ends. Valves of sizes below 65mm shall have flanged or socket welded ends.
Compatibility of welding between valve body material and connecting plpe material is a pre-
requisite in case of butt-welded joints. .
2.13.07 All gun metal body valves shall have screwed ends.
2.13.08 . All flanged end valves/specialties. shall be furnsshed along with match:ng counter flanges,
fasteners, gaskets efc. as requured {o compiete the joints.
2.14.00 Check Vatves
2.14.01 Check valves shal comply with the foi!owsng characteristics:
(a) For bore greater than 2" the valves must be swing check type or dual plate check
type suitable for installation in all positions (vertical and horizontal);
(by- For bore smaller than or equal to 2" the valves must be of the piston type to be
installed, in honzontal pos;tton :
(c) In the case of swing check vaives,' the body seat shall be inclined at such an angle
from the vertical as will facilitate closing and prevent chatter. -
2.14.02 Drilling on flanges of flanged valves must correspond to the drilling on flanges of the piping
system on which the valves are to be installed.
2.14.03 “All flariged valves intended for installation in steel piping systems shall have their flanges
) ' drilled to ANS! B 16 5 (or equivalent) and according to the pressure class.
2.14.04 Counter ﬁanges to be mstatled on air pipes shail be screwed-on type lrrespectwe of size.
2.15.60 Globe Valves
2.15.01 The globe valves shall have the following characteristics:
Straight conveyed flow.
" Right angié'
Preferably, the valves shall be of the vertical stem type. -
2.15.02 Globe valves shall preferably have radiused or spherzca% seatmg and dascs shal! be free to
revolve on the spindie. ' :
2.15.03 The pressure shall preferably be zmder the disc of the valve. However giobe valves, with
- pressure over the disc shall also be accepted provided (i) no possibility exists that flow from
above the disc can remove either the disc from stem or component from disc (i) manual
globe vaives-can.easily be operated by hand. if the fluid.load on.the top of the disc is higher
than 40-80 KN, bypass valve shall be provided which permits the downstrear system to be
pressurized before the globe valve is opened. :
For the reguiating valves, valves wﬁh regu!at;ng plug & parabolic outhne disc type is
1 preferred. . L .
2 2
L 315
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| CLAUSE NO.

TECHNICAL REQUIREMENTS o ?ﬁ%’gﬁ

2.15.05

2.16.00

2.17.00

2.18.00

2.18.01

All motorized globe valves with regulating plug for which indication of percentage (%)
opening are required. in the control room shall be provided with necessary position
transmitter.

Gate valves

All gate valves shall be of the full-way type, and when in the full open pos:t;on the bore of the
valve shall not be cunstncted by any part of the gate.

Gate valves shall be of the solid/elastic or articulated wedge disc and rising stem type.

Air Release Valve

(a) The air release valves shall be of automatic double air vaive with two orifices and two
floats. The float shall not close the valve at higher air velocities. The orifice contact
joint with the float shaif be leak tight joint.

(&) The valve shall efficiently discharge the displaced air automaticaily 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 operation at the normal working pressure.

{c) Body material of automatic air release valves shall comply generally with BS 1452
Gr. 14/18: 210 Gr. FG 260. and spindle shall conform: to high tensile brass.

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

Butterfly valves
Des ign/Construction

(a) The vaives shall be desighed for the design pressure/temperature of the system on
which it is instafled and in accordance with AWWA-C-504, EN-593 or any other
approved equivalent standard latest edition. Fabricated steel (1S 2062 GR. B)
butterfly valves instead of cast iron body valves are also acceptable for size above
300 mm nb diameter. in such a case, however, the bidder wili have to necessarily
submit thickness calculations, in order to establish the integrity of the fabricated
valve body under the system operating pressure condition.

(1)~ The valves shalf be suitable for installation in any position (horizontaifvertical
' etc.} and shall be generally of double-flanged construction. However for
sizes 600 NB and below the valves of Wafer construction are also
acceptable '

The seals both on the body (sleeve) and on the disc shall be of the material
specified. Necessary shaft seal shall be provided and adequately designed
to ensure no leakage across the seal This seal shall be designed so that
‘they will allow replacement without removal of the valve shaft: The sealing
ring on the disk shall be continuous type and easily replaceable.

For alt’ types of valves, the design with shaft eccentric to the disc is
preferred. The *shafb shall be solid type and shall pivot on bushings.

‘3%%
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“

C)

)
vl

Bushings/sieeve type bearings shall be contained in the hub of valve body.
The bearing shall be self-lubricated type with low coefficient of friction and
should not have any harmful effect on water and on valve components.

The design of the shaft shali be such that it will safely sustain maximum
differential pressure across the closed valve. The shaft and any key (taper
pin etc.} for transmitting the torque between shaft and disc shall be capable
of withstanding the maximum torque required to operate the vaive. However,
the shaft diameter shall not be less than the minimum shaft diameter
specified in relevant code. Necessary Torque Calculation and the torque
class selected on the basis of the same shall be furnished to the Employer
for information.

The disc shall rotate from the full open to the tight shut position. The disc
shall be contoured to ensure the least possibie resistance to flow and shall
be suitable for throttling operation. While the disc is in the throttled position,
valve shall not create any noise or vibration.

The operatmg mechanism shall be maounted dlrectly on or supported from [

the valve body.
All vailves shall be complete wath

Position indicator {focated in a visible place)
Arrow indicating the flow direction;
Adjustable mechanical stop limiting devices to prevent over

Trave! of valve disc in open/close position.

All valves shall be "tight shut off"

8)

Hand operated vaives shall have the following
Local hand contro!s
The hand contm!s sha” cfose the valve with clockwise rotation.

The hand controis shall be' dimensioned to guaraniee an easy maneuver
under most severe condlttons

The hand controis shall be provtded with lock:ng systems suitable to avoid
the disc assummg a non—desuable posation during the operation.

Hand wheel shail be made of maileable iron with arms and rims of adequate
strength. The hand wheel of diameters 300mm or less shall be provided with
handles for ease of operation.

Valves-350Nb and above shall have pressure equalizing bypass valves,
wherever sysiem pa'ran'_:'ete_rs warrant the same.

' Valves-200Nb ‘and ‘above shall also be provided with gear operator

arrangement as a standard practice suitable for manual operation. Manual
operation of valve shall be through gear arrangement having totally enclosed

247
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TECHNICAL REQUIREMENTS (ﬁggg

Shaft

i

2.18.02 Material of Construction (Butterfly Vaives)
Materials and other désﬁgn details shall be as indicated below :
(a) Cast fron Butterfly Vaives

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

Shaft BS 970 431 5:291/EN 57, or

AlSI-410 or AWWA-permitted shaft

material equivaient to EN-57/A1S1-410 or better.
Seat ring 18-8 Stainless steel
Seal

(b} Stainiess Steei Builerfly Vaives

Body & Disc |~ ASTM A 351, Gr. CF8M/ ASTM-A-182-Gr.304.

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

Body & Disc ASTM A 216, Gr. WCB

Shaft

Disc & Seat Rings EPT/BUNA-N/Neoprene

Proof of Design Test (Type Test) for Butterfly Vaives

Proof of Design (P.O Dy {ést cettificates shall be furnished by the bidder for all app!icablé
size-ranges and classes of Butterfly valves supplied by him, in the absence of which actual
.0.D. test shall be conducted by the bidder in the presence of Employer's representative,

BAl valves that are designed and manufactured as per AWWA-C-504 shall be governed by
he relevant clauses of P.O.D test in AWWA-C-504. For Butterfly vaives designed and
manufactured to fN—593' or equivalent, the P.O.D. test methods and procedures shall

gearing with hand wheel diameter and gear rafio designed to meet the |
required operating forque 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 to prevent over
travel in either direction. : :

Limit and torque switches (if applicable) shall be enclosed in water tight
enciosures ajong with suitable space heaters for motor actuated valves,
which may be either for On-Off operation or inching operation. with position
transmitter. ’

IS: 210, Gr. FG-260, with 2%
Ni and epoxy coated

Nitrile Rubber

ASTM A 182, Gr. 316 / ASTM-A-478 Gr.316/Equivalent

ASTM A 182, Gr. 304 / ASTM-A-479 Gr.304/Equivalent

348
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generally follow the guidelines of AWWA-C-504 in all respect except that Body & seat hydro
test and disc-strength test shall be conducted at the pressures specified in EN-593 or the
applicable code. Actuators shall also meet requirements of P.O.D. test of AWWA-C-504.

&3

Y
«©
[ B
<

MATERIAL OF CONSTRUCTION (GATE/GLOBE/CHECK VALVE)
{a) The materials shall generally compiy with the following:
(1) Cast Steel Valves

Body & bonnet ASTM A 216 Gr. WCBf-

ASTM A 105
Disc for non-return ASTM A 216 Gr. WCB/
Valves 'ASTM A 105
Trim. ASTM A 182 Gr. F6 or Equivalent
{2) Stainless steel vaives
Body & Bonnet . ASTM A 351 Gr. CF 8M/
ASTM A 182 Gr. 304
Disc ' ' o~
Trira. ASTM 182 Gr. F. 316 -
IASTM-A-478Gr.316 / ASTM A 351 Gr. CF 8M
(3) Cast fron valves .
Body & bonnet BS 1452 Gr. 14/ 1S-210 Gr. FG 260
Seating surfaces and rings 13% chromium steel/ 13% Chrome
overiay
Disc for non-refurn valves BS 1452 Gr. 14/15-210 Gr FG 260

Hinge pin for non-return valves AlS! 316

Stem for gate globe valves 13% chromium steel 'or' Equivalent

Back seat 13 % chromium stee!/ 13% Chrome
‘ overlay
(4) Gun Metai valves _
Body and bonnet IS 318 Gr. 2/ Equivalent .
: Standard .
Trim. -go-
{b) Cast iron body valves shall have high alloy steel stem and seat.'j _

{c) Material for counter flanges shall be the arhe as for §!§p§ing. R
- G g "é'. i .

i,
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2.20.00 Fioat operated valves

(a) Valve shall automatically control the rate of filing and will shut off when a
predetermined level is reached and close to prevent over flow on pre-set maximum
water level. Valve shall also open and close in direct proportion to rise or fall of water
ievel.

{b) DESIGN AND CONSTRUCTION FEATURES
The following design and construction feature of the valve shall be the minimum
acceptable.

{c) Valves shall be right-angled or globe pattern.

(d) Valves shall be balance piston type with float ball,

(e} Leather liner shall not be provided. _

fH The body and cover material shall be cast iron conforming to ASTM-A 126 Grade 'B'

. - or IS: 210 Grade 200 or equivafent, and Float shall be of copper with epoxy painting
of two(2) coats. :

{(q) _ Valves shail be suitable for flow velocities of 2 to 2.5m/sec.

(h} The Va!ves shall have flanged connections.

2.21.00 PAINTING OF VALVES:

Two (2) coats of primer followed by three {3) coats of enamel of approved color code/shade

(usually same as that of connected piping) shail be applied to all exposed surfaces except

stainless steel surface, Galvanized steel surface and gun metal surface at shop as required

to prevent corrosion, before dispatch. The use of grease/oil other than light grade mineral oil,
for. corrosion " protéction is prohibited. The total DFT of paining shall be 150 micron |

{minimum). If during transport, unioading/unpacking or erection at site any part of the painted

surface gefs damaged, the same shall be made good by the contractor by repainting with

compatible painting primer and enamel to the satisfaction of the project manager.
2.22.00 Tanks and Accessories
2.22.01 The designer and manufacturer of storage tanks shall comply with and cbtain approval of all
: currently applicable statutory regulations and: ‘safety codes in the locality where the
equipment will be installed. The tanks shall conform to 1S 803/1SB04/IS 805/ 1S 2825/ API
- 650/1S 4049/ 1S 4682 (part-l) and IS 4864 to 4870/ ASME B & PV code Sec -Vl as the case
may be. . : . \

DESIGN AND CONSTRUCTION

k(é') Design of all vertical atmospheric storage tanks containing water, acid, alkali and
other chemical shall conform to 1S:803 & API'650. : :

(b) Design of all horizontal atmospheric storage tanks containing water, ac'id, alkali and
other chemicals shall generally conform to 1S:2825 as regards to fabrication and
general co ion taking care of combined bending, shear & hoop stresses

* developed supporting arrangement. 3 5 @
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| CLAUSE NO.

TECHNICAL REQUIREMENTS (gggg

(c)

(e)

(9)
(n)

(i

{

(k)

(m)

(0}

(d) -

(n).

Design temperature of vessels shall be 10 deg.C higher than the ‘maximum
temperature that any part of the vessel is likely to attain during the course of
operation.

Tank shall be made from mild steel plates to BS 4360/15-2062 Gr.B (or equivalent).

The joint efficiency factors to be adopted for design calculations shall be in
accordance with the specified design code.

Tank shall be provided with suitable supporting joints. All vessels shall be provided
with lifting lugs, eye bolts etc. for effective handling during erection.

The material for flanges shall be of ASTM A 105/ 1S-2062 Gr.B.

For cylindrical tanks, the plates shall be cold rofled through plate bending machine by
several number of passes to true curvature.

Vessel seams shall be so positioned that they do not pass through vessel |,
connections. For cylindrical vessel consisting of more than two sections longitudinal
seams shall be offset. . _ ; : :

Tanks shall be provided with float operated level indicators/level gauges/level
transmitters and level switches, as required, with complete assembly. Suitable
flanged pads for level switches mounting shall also be provided. The level indicator
can be top or side mounted as the case may be. :

in addition to inlet and outlet nozzles; the tanks shall be provided with vents,
overflow, drain nozzles complete for various connections on tanks. Overflow lines
from storage tanks is to be routed to the nearest surface drains. For tanks containing
dm water, alkaline water or power cycle water the vent to atmosphere shall be
through carbon-di-oxide. absorber vessel suitably mounted on the tank. CO2
absorber vessel shall be provided with the initial fill of chemicals. Similarly for
equipment cocling water overhead tank, the overflow & drain from tank shail be

combined together and shall be fed to nearest drain (at zero level) via. a sealtrough

0 as not to come directly in contact with atmosphere. . -

'Tan'ké shall have suitab'le"stairs)ladd'efs on mside and outéide of the tanks,

manholesfinspection covers as required and also platform suitably jocated.

Tank sup'pc'rti_ng arrangement as approved by Employer shall be provided with all

plates/angles/joints/flats and supporting attachment including lugs, saddles, legs efc,

Piercing nozzles/pipes from tank body / dish ends shall be adequately compensated |
as per relevant code. S o .

Tank fabrication drg. and desig’ﬁ calculations shall be approved by the Project
Manager. ' .

Corrosion protection

@

A corrosion alibw_ance, applicable to surface in contact with corrosive media, when
required, shall be taken into consideration.

"T TARA STPP (2xB00MW) /
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SECTION C1, SUB SECTION llI

CLAUSE NO.

TECHNICAL REQUIREMENTS i {gﬁgg

2.22.04

2.23.00

2.23.01

2.23.02

2.23.03

2.23.04

2.23.05

2.23.08

2.23.07

b,

{b) Manholes shall be provided for easy access into the vessels, The size shali be
minimum 500 mm and will be with cover piate, nuts bolts, etc. to ensure leak
tightness at the test pressure. - :

{©) 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-coating shall be provided on the inside of vessel in three coats (minimum)
resulting in total thickness of not less than 200 micron in which ever case required,
such as equipment cooling water overhead tank, sodium hydroxide tank, condensate
surge tank efc. :

Cleaning & Painting.

{a) Inside surface of aif tanks shall be protected by anti-corrosive paints as requirad.

(b} For tanks/vessel requiring epoxy painting, all inside surface shall be blast cleaned
using non-silicecus abrasive after usual wire brushing.

(c) Qutside surfaces of all vessels shall be provided with two coats of primer with three
(3} coats of epoxy minimum 100mm DFT resin based paint of approved color.

RUBBER EXPANSION JOINTS

All parts of expansion joints shall be suitably designed for all stresses that may oceur during
continuous operation and for any additional stresses that may occur during installation and
also during transient condition. Co

The expansion joints shall be single bellow rubber expansion joints. The arches of ths |
expansion joints shall be filled with soft rubber.

- The tube (i.e. inner cover) and the cover (outer) shall be made of naturai or synthetic rubber

of adequate hardness. The shore hardness shall not be less than 60 deg. A for cuter and 50
deg. A forinner cover. - : '

The carcass between the tube and the cover shall he made of high guality cotton duck,
preferably, square woven to provide equal strength in both directions of the weave. The
fabric plies shall be impregnated with age resistant rubber or synthetic compound and
laminated into a unit.

Reinforcement, consisting of solid metal rings embedded in carcass shall be provided.

Expansion joints shail be complete with stretcher bolt assembly. The expansion joints shall
be suitable to absorb piping movements and accoemmodate mismatch between pipe lines,

The expansion joints shall be of heavy duty construction made of high grade abrasion-
resistant natural or synthetic rubber compound. The basic fabric for the' duck’ shall be either

, £ 'j/superior quality braided cotton or synthetic fibre having maximum flexibility and non-set

characteristic.
Tﬁ “iexpansion joints shall be adequately reinforced, with solid steel rings, to meet the
conditions under which they are to operate. ‘ a

- 352
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CLAUSE NO.

TECHNICAL REQUIREMENTS | ”,E%’E*@

2.23.09

22310

22311
22312
2.23.13

2.23.14

2.24.00

2.24.01

All expansion joints shall be provided with stainless steel retaining rings for DM water
application and 1S 2062 Gr B galvanized steel retaining rings for ordinary water for use on
the inner face of the rubber flanges, to prevent any possibility of damage to the rubber when
the boits are tightened. These rings shall be split and beveled type for easy installation and
replacement and shall be drilled to match the drilling on the end rubber flanges and shall be
in two or more pieces.

The expansion joints shall have integral fabric reinforced full-face rubber flanges. The bolt on
one flange shail have no eccentricity in relation to the corresponding boit hole on the flange
on the other face. The end rubber flanges shall be drilled to suit the companion pipe flanges.
All exposed surfaces of the expansion joint shall be given a 3 mm thick coating of neoprene.
This surface shall be reasonably uniform and free from any blisters, porosity and other
surface defects. -

Each control unit shall consist of two (2) numbers of trianguiar stretcher bolt plates, a
stretcher bolt with washers, nuts, and lock nuts. Each plate shall be drilled with three holes,
two for fixing the plate on to the companion stee! flange and the third for fixing the stretcher
bolt.

Each joint shall have a pefnianerétly attached brass or stainless steel metal tag indicating the
tag numbers and other salient design features.

Bidder to note that any metallic part which comes in contact with DM /corrosive water shall
he of Stainless Steel material. . .

STRAINERS
Simplex type

The strainers shall be basket type and of simplex construction. The strainer shall be provided
with plugged drain/blow off and vent connections. The free area of the strainer element shali
be at least four (4) times the internal area of the connecting pipe lines. The strainer slement
shall be 20 mesh. Pressure drop across the strainers in new condition shali not exceed 1.5
MCW at full flow. Wire mesh of the strainers shall be suitably reinforced, to avoid buckling
under operation. Strainer shall have screwed blow off connection fitted with a removabie
plug. The material of construction of various parts shail be as follows:

(a)  Body . 1S: 318, Gr. 2 up to 50 mm Nb, and IS; 210 Gr.

FG 260 above 50 mm Nb. (For DM water/ -Body: AlSI i

316 or equivalent}

(o) Strainer- . .. Stainless steel (AISI 316)
Element '
(c) End connection . Screwed upto 50 mm Nb, and .

Flanged above 50 mm Nb
Duplex typ_é -

{a) The strainers shall be basket type and of duplex construction. The strainer shall be
provided with plugged drain/blow off and vent connections. The free area of the
strainer element shall be at least four (4) times the internal area of the connecting
pipe. The mesh of strainer element shall be commensurate with the actual service
required. Préssure drop across the strainer in new condition shall not exceed 4.0

MWC at full fl e i
DEa
3bd _
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L
CLAUSE NO. TECHNICAL REQUIREMENTS %?pg

(b) Wire mesh (if applicable) of the strainers shall be suitably reinforced. The material of
construction of various parts shall be as follows.

Body iS: 318, Gr. 2

up to 50 mm Nb, and 15:210,

Gr. FG 260 or ASTM-A-515 Gr. 75/18-2062

Gr. B and internally epoxy-painted above 50 mm NB.
Strainer element Stainless steel (AISI 316)
End connection Screwed up to 50mm Nb, and

Flanged above 50 mm Nb.

Gasket shali be of full face type

{c) The strainer will have a permanent stainless steel tag fixed on the strainer tody
indicating the strainer tag number and service and other salient data.

(dy The size of the strainer and the flow direction will be indicated on the strainer body
casting. - ' .

{e) ‘Théckness of ﬁhe strainer element should bé designed to withstand the pressure
developed within the strainer due to 100% clogged condition exerting shut-off
pressure on the element.

2.24.03 Three shop coats of paint preceded by two coats of primer shall be applied to ali exposed

surfaces as required to prevent corrosion.. All parts shall be adequately protected for rust
prevention. The use of grease or oil other than light grade mineral oils for corrosion
protection is prohibited. .

L}‘\/‘“’-gﬁ
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CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS ik
) NTPG

1.00.00 -

2.00.60

3.00.00

4.00.00

4.01.00

4.02.00

4.03.00

{ included in the list of exclusions.

PART - C
GENERAL TECHNICAL REQUIREMENTS
INTRODUCTION B

This pért covers technical requirements which: will form an integral part of the Contract. The
following provisions shall supplement all the - déetailed  technical specifications and

requirements brought out in Section-Vi, the Technical Specification and the Technical Data
Sheets. '

BRAND NAME

Whenever a material or article is specified or described by the name of a particular brand,
manufacturer or vendor, the specific item mentioned shall be understood 1o be indicative of
the function ‘and quality desired, and not restrictive; other manufacturer's products may be
considered provided sufficient information is furnished to enablé the Employer to determine
that the products proposed are equivalent to those named. | ' ‘

BASE OFFER & ALTERNATE PROPOSALS

The Bidder's proposal shall be based upon the use of équib#ﬁent and material complying fully

| with the requirements specified herein. It is recognized that'the Contractor may have-

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

COMPLETENESS OF FACILITIES

Bidders may note that this is a contract inclusive of the scope as indicated in Part-A, Section-
VI. Each of the plant shall be engineered and designed in accordance with the specification
requirement. Al engineering and technical "services required ensuring a completely -
engineered plant shall be provided 'in respect of ‘mecharical, -electrical, control and
instrumentation, civil & structural works as per scope:

All equipments furnished by the Contractor shall be ‘complete in every respect, with all
mountings, fittings, fixtures and standard accessories normally provided with such equipment
and/or those needed for erection, completion and ‘safe operation & maintenance of the
equipment and for the safely of the operating personnel, as-'require-d-by applicable codes,
though-they may not have been-specifically detailed in the respective specifications, unless

' All_same standard components [ paris of same standard -eq'uipment provided shall be
interchangeabie with one another.

For the C&! systems, the Contractor shall be required to provide regular information about
future upgrades and migration paths to the Employer.

LARA STPP (2 X 800MW) / CHNICAL SPECIFICATION
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SECTION C1, SUB SECTION Il

el 'GENERAL TECHNICAL REQUIREMENTS @?@
5.00.00 RULES, REGULATIONS, CODES & STANDARDS
5.01.00 In addition fo the codes and standards specifically mentioned in the relevant technical
specifications: for the equipment / plant / system, all equipment parts, systems and works
covered under this specification shall comply with all currently applicable statutory
regulations and safely codes of the Republic of India, NTPC.rules/codes of practices as well
as of the locality where they will be mstailed :nctudmg the fo! lowmg
a) _Indxan Electnczty Act
b} Indian Electricity Rules
c) Indian Explosives Act
d) Indian Factories Act and State Factories Act
g) indian Boiler Regulations (IBR) '
& - Regulations of the Central Pollution Control Board, India
g) Regulations of the Ministry of Environment & Forest (MoEF}, Government of India
h) Poliution Control Regﬂlations' of_Dep_artment of Environment, Government of India
i State Pollution Control Beard.
i Rules for Electrical installation by Tariff Advisory Compiittee (TAC}
i k)  i Bu:ldmg and other construction workers (Regulat:on of Employment and Conditions
. ofservicesyAct, 1996 - -
B Buttdmg and other constructaon workers (Regulat:on of Employment and
L Condliaons of serwces) Centrai Rules 1998 '
‘m)  Explosive Rules, 1983
n) . Petroleum Act, 1984
0) Petroleum Rules, 1976, '
o] Gas Cylinder Rules, 1981
Q) Static and Mobtle Pressure Vessels (Umfsed) Rules, 1981
g : Workmen s Compensation Act, 1923
s) . Workmen's Compensation Rules, 1924
t) | NTPC Safety Rules for Construction and Erection
up  NTPC Safety Paolicy
5 V) Any other statuiory codes ! standards / reguiatlons as may be apphcabie
$5.02.00" s Uniess covered otherwise by Indian codes & standards and in case nothmg to the contrary is
# Ly specifically mentioned elsewhere in the specifications, the latest editions (as applicable as on
date of bid opening), of the codes and standards given below shalil also apply :
a) Bureau of indian Standards (BIS)
b) Japanese Industrial Standards (JI15)
c) American National Standards [nstitute (ANSI)
d) American Society of Testing and Materials (ASTM)
) American Society of Mechanica! Engineers {ASME)
DARLIPAL STPEA (2 X S00MW) TECHNICAL SPECIFICATION S
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' CLAUSE NO. GENERAL TECHNICAL REQUIREMENTS i
NTPG
fy - American Petroleum institute (API)
a) Standards of the Hydraulic Insmute U S.A
h) !nternat;ona! Organisation for Standardlsataon (ISO)
) Tubular Exchanger Manufacturer's Association {TEMA)
i) American Welding Society (AWS)
k) National Electrical Manufacturers Association (NEMA)
o National Fire Protection Association (NFPA)
m)  International Electro-Technical Commission (IEC)
n) - Expansion Joint Manufacturers Association (EJMA) -~
0) Heat Exchange Institute (HE)
p) IEEE standard
g} - JEC standard _

5.03.00 Other Intemational/ National standards such as DIN, VDI, BS. GOST efc. shall also be

accepted for only material codes and manufacturing standards, subject to the Employer's

| approval, for which the Bidder shall furnish, adequate information ‘to ‘justify that these
standards are equivalent or superior to the standards mentioned above. in all such cases the
Bidder shall furnish specifically the variations and deviations from the-standards mentioned :
elsewhere in:the - specification ‘fogether with the compiete word to word translation of the
standard that is normaily not published in English. .

5.04.00 In the event of any conflict between the codes and standards referred to in the above clauses
and ‘the requirement of this specification,-the reqmrement of Technscal Specuﬁcatton shall-
govern. .

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

5.06.00 | In case of any Change in codes, standards & regutattons between the date of bid openlng'
and the date when vendors proceed with fabrication; the Employer shail have the option to
incorporate the changed requirements or to: retain the original:standard.. It shall be the
responsibility of the Contractor to-bring to-the notice of the Employer such changes and

" { advise Empl oyer of the resulting effect. :
£.00.00 EQEEPMENT FUNCT IONAL GUARANTEE
6.01:.00 The functional guarantees of the - equipment under_ equipment under the -scope of the
- Contract is given in elsewhere in the Technical Specification. - These guarantees shall
supplement the .general {functional guarantee prov;smns covered under Defect fabilities,
General Conditions of Contract. : S
LARA STPP {2 X 800MW) /
oAl STeeaxsany) | e Secioun Y PRIE | e orso
GAJMARA - _ » nn : |
KUDGI STPP.I (3 X B00MW) K‘ ~ BiD boc N096?£1905;8195491556 k: MR DARERE :
STEAM GENERATOR PACKAGE | :

\g\{\ 86 of 346 i Y 3






