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1.0 SCOPE OF ENQUIRY/ INTENT OF SPECIFICATION

1.1 The specification covers Supply part, Services part and Mandatory spares comprising of
design (i.e. Preparation and submission of drawing /documents including “As Built”
drawings and O&M manuals), engineering, manufacture, fabrication, assembly, inspection
/ testing at vendor's & sub-vendor’s works, painting, maintenance tools & tackles, fill of
lubricants & consumables till handing over, mandatory spares along with spares for
erection, start-up and commissioning, forwarding, proper packing, shipment and delivery
at site, assembly AND services part covers supervision services for erection &
commissioning, trial run at site and carrying out Performance guarantee tests at site,
training of customer/ client O&M staff covering all aspects of the Agitator including
Operation & Maintenance, Troubleshooting etc., training of customer at manufacturer’s
works (3 persons for 2 days including lodging and boarding) & handover in flawless
condition of the package to the customer complete with all accessories for the total scope
defined as per BHEL NIT & tender technical specification, amendment & agreements till
placement of order for Flue Gas Desulphurization (FGD) plant of 3x660 MW NABINAGAR
STPP, Aurangabad, Bihar, M/s Nabinagar power generating company private limited
(NPGCL), a Joint Venture between Govt. of Bihar and NTPC Ltd. The following points may
be noted.

a. Agitators are envisaged in various tanks, details of which are given in Technical
Information of Agitators.

b. Bidder shall assume full unit responsibility for the entire equipment assembly and make
all possible efforts to comply strictly with the requirements of this specification and
other specifications/attachments to inquiry/order.

c. The Bidder shall offer only proven design which meets the Provenness /Pre-qualification
requirement of NTPC. Necessary document evidences as per Attachment-3K for
qualification shall be submitted along with the bid. If bidder doesn’t meet the specified
provenness criteria, their offer will be rejected.

1.2 The contractor shall be responsible for providing all material, equipment & services, which
are required to fulfil the intent of ensuring operability, maintainability, reliability and
complete safety of the complete work covered under this specification, irrespective of
whether it has been specifically listed herein or not. Omission of specific reference to any
component / accessory necessary for proper performance of the equipment shall not
relieve them of the responsibility of providing such facilities to complete the supply,
erection and commissioning, performance and guarantee/demonstration testing of
Agitators.

1.3 It is not the intent to specify herein all the details of design and manufacture. However, the
equipment / system shall conform in all respects to high standards of design, engineering
and workmanship and shall be capable of performing the required duties in a manner
acceptable to purchaser who will interpret the meaning of drawings and specifications and
shall be entitled to reject any work or material which in his judgement is not in full
accordance herewith.

1.4 The extent of supply under the contract includes all items shown in the drawings,
notwithstanding the fact that such items may have been omitted from the specification or
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1.5

1.6

1.7

1.8

1.9

1.10

1.11

1.12

schedules. Similarly, the extent of supply also includes all items mentioned in the
specification and /or schedules, notwithstanding the fact that such items may have been
omitted in the drawing. Similarly, the extent of supply also includes all items required for
completion of the system for its safe, efficient, reliable and trouble free operation.

Iltems though not specifically mentioned but needed to make the system complete as
stipulated under these specifications are also to be furnished unless otherwise specifically
excluded.

The general terms and conditions, instructions to tenderer and other attachment referred
to elsewhere are hereby made part of the tender specifications. The equipment / material
and works covered by this specification is subject to compliance to all the attachments
referred in the specification. The tenderer shall be responsible for adherence to all
requirements stipulated herein.

While all efforts have been made to make the specification requirement complete &
unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure
completeness of specification, to bring out any contradictory / conflicting requirement in
different sections of the specification and within a section itself to the notice of BHEL and
to seek any clarification on specification requirement in the format enclosed under Sec.-ll|
of the specification within 10 days of receipt of tender documents. In absence of any such
clarifications, in case of any contradictory requirement, the more stringent requirement as
per interpretation of Purchaser/Customer shall prevail and shall be complied by the bidder
without any commercial implication on account of the same. Further in case of any missing
information in the specification not brought out by the prospective bidders as part of pre-
bid clarification, the same shall be furnished by Purchaser/ Customer as and when brought
to their notice either by the bidder or by purchaser/ customer themselves. However, such
requirements shall be binding on the successful bidder without any commercial & delivery
implication.

Deviations, if any, should be very clearly brought out clause by clause along with cost of
withdrawal in the enclosed schedule (in Section -Il); otherwise, it will be presumed that the
vendor's offer is strictly in line with NIT specification. If no cost of withdrawal is given
against the deviation, it will be presumed that deviation can be withdrawn without any
cost to BHEL/it’s customer.

In the event of any conflict between the requirements of two clauses of this specification &
requirements of different codes/standards and between respective clauses of sub-section
C & sub-section D, more stringent clause as per the interpretation of the owner shall apply.

In case all above requirements are not complied with, the offer may be considered as
incomplete and would become liable for rejection.

Unless specified otherwise, all through the specification, the word contractor shall have
same meaning as successful bidder/vendor and Customer/Purchaser/Employer will mean
BHEL and/or Customer as interpreted by BHEL in the relevant context. Please refer
GCC/SCC for better clarity.

The equipment covered under this specification shall not be dispatched unless the same
have been finally inspected, accepted and dispatch release issued by BHEL/Customer.
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1.13 BHEL’s Customer’s representative shall be given full access to the shop in which the
equipment’s are being manufactured or tested and all test records shall be made available
to him.

1.14 Various codes and standards to be used shall be as indicated in various parts of the
specification. In case bidder uses any standard other than those indicated in the
specification, the onus of establishing equivalence of the same with the specified standards
will rest with the bidder and acceptance of the same shall be sole prerogative of customer.
The bidder will also arrange for BHEL a copy of the standards in ENGLISH language. The
cost of such service will be deemed to have been included by the bidder in the total cost of
the package. BHEL will not entertain any additional cost on account of the same.

1.15 All text/ numeric in the document / drawings to be generated by the successful bidder will
be in English language only.

1.16 The bidder’s offer shall not carry any sections like clarification, interpretations and /or
assumptions.
Note:

a) Bidder to note that BHEL reserves the right for drawing/document submission through web
based Document Management System. Bidder would be provided access to the DMS for
drawing/document approval and adequate training for the same. Detailed methodology
would be finalized during the kick-off meeting. Bidder to ensure following at their end.
¢ Internet explorer version — Minimum Internet Explorer 7.
¢ Internet speed — 2 mbps (Minimum preferred).

® Pop ups from our external DMS IP (124.124.36.198) should not be blocked.

* Vendor’s internal proxy setting should not block DMS application’s link (http://dmsserver.
bhelpem.com/Wrench%20Web%20Access/Login.aspx.).
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CLAUSE NO. PROJECT INFORMATION
1.00.00 BACKGROUND
A Joint Venture Agreement was signed belween NTPC and BSEB/ Govl. of Bihar on
14.02.2008 tor Establishment and Operation & Mzintenance of 3x660 MW capacity
coal based thermal power project near Mabinagar Dislt Aurangabad Bihar and
thereafter a Joint Venture company namely, Nabinagar Power Generating Company
Private Limited (NPGCPL) was incorporated wilh equily structure of 560% each by
NTPC and BSEB on 09.09.2008.The project shall be a mega project and shall be
implemented during XIl Plan perod.
1.01.00 Location
The plant is localed in Aurangabad distiict of Bihar al a distance of aboul 15 kms.
from Barun in Aurangabad district of Bihar and 1s approachable fram NH-2 through a
20 kms (approx.) long single lane rnetatled road. The Aurangabad cily is aboul 55
kms. from project site.
Ncarest railway station is Ankorha on Sonc - Garwa Road Scction of Eastern
Central Railway al about 1.0 Kms from lhe project sile.
Airport
The nearest airporl at Gaya is at a distance of aboul 120 Kms from project sile. The
distances of site from Patna Airport ang Varansi Arport are about 250 Kms & 220
Kms respectively.
Vicinity plan of the proposed project is placed at Annexure -1
1.02.01 Land
About 2500 acres of land required for the project (main plant, township, ash disposal
areas and corrigors etc.) has been identnied Govi. of Bihar have accorded in-
principle clearance for availabilly of land wvide letler daled 15.06.2007 and
27.02.2009.
1.02.02 Coal
Coal requiremenl for the project s eslimated aboul 11.25 million fonnes/annum |
corresponding to 90% PLF Likely coal source for the project is North Karanpura
coalfields of CCL.
Application for Long Term Coal Linkage has been submilted to Ministry of Coal, Gavt.
of Indsa on 21.06.2007 & 06.10.2008.
1.02.03 Water
The projecl site is located near the river Sone and the make up water requirement for
the projecl is proposed lo be drawn from lhe pondage crealed by Indrapuri Barrage
on river Son. which is about 3 kms from the proposed site.
Make up water requirement for this project would be about 757"  u.A/hr with ash
water recirculation system and ahouf 8480 Cu.M/hr with on ~h ash water
szslem. '
TECRNICAL SPECIFICATIO ' o !
" LOT-{A PROJECTS 1 N SUG SECTION-I-.~ i )
ULPNURISATION (G0, SYSTEN| 510 036 e CoontrromiAr2 | eimons Siav . ACE 10 31
PACKAGE ; 13XBE0MWY ‘ ‘l
o il
- —_ 1837
{QIFN * -\31
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Govl. of Bihar has accorded water commitment for availability of 125 cusecs of waler
vide lefter dated 06.06.2007.
1.03.00 Railway Siding
Employer intends to construct he Railway siding lo project site from the nearest
existing railway line. However, the same may not be available to the bidder f{or his
use to transport equipment & material.
Bidder may visil the site and acquaint themselves with the facililies available.
1.04.00 (i) Coal Quality Parameters / Fuel Oil Characteristics & Plant Water detalls:
The coal qually parameters and Fuel oil Charactenstics are indicated in Table-1 &
Tahle-2A & 2B resp helow.
Water data
(i) Process water
Source:
Terminal point:
Process water quality is based on COC given in Table-3.
(iify Clanfied water:
Terminal point:
Clarilied water quality is indicated in Table-3.
(iv) DM water for Equipment cooling waler sysiem,
Terminal point:
OM water quality is indicated in Table-4
1.05.00 Steam Generator and ESP data: refer Table-5.
1.06.00 Drawings are enclosed as per Table-6 for initial overview {0 the Bidder.
2.00.00 NOT USED
3.00.00 Capacity 3 x 66O MW
\
4.00 00 Metrological Data
tmportanl metecrological dala from nearest cbservatery al Dehn s placed al Annexure -1l
5.00.00 CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF "TRUCTURES:
AND EQUIPMENT - :
Alf structures and equipment shalf be designed for seismic fi - 25; pling e
site specific seismic information provided in this document a siny the other
provisions in accordance with 1S:1893 (Parl 1 to Part 4). Penc.. =fizalion
' TECHNICAL SPECIFICATION SUB SECTION-t-A8
LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD} SYSTEM| g1 00C N, Co.0011 408(1A12 | NAGIAGAR Spp | PAGE 12 - OF 31
I PACKAGE T ' 13X BEOMW
1838
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of Part 5 of 151893, provisions of part 1 shall be read along wilh the refevanl
clauses of (S:1893:1984. for embankments.

A site specific seismic study has been conducted for the project sile. The
peak ground horizontal acceleration for the project site, the site specific
acceleration spectral coefficients (in units of gravity acceleration 'g') in the
horizontal direction for the various damping vaiues and the mulliplying factor
(lo be used over the spectral coefficients) for evalualing the design
acceleralion spectra are as given al Appendix-I.

Vertical acceleration spectral values shall be laken as 2/3rd of the
corresponding horizontal valies

The site specific design acceleration specira shall be used in place of the
response acceleration spectra, given at figure-2 in 1S:1833 (Part 1) and Annex
B of 1S:1893 (Part 4). The sile specific acceleration speclra along with
multiplying factors specified in Appendix-I includes the effect of the seismic
environment of the site, the importance factor related to the structures and the
response reducltion factor. Hence, lhe design spectra do not require any
furlher consideration of the zone factor (Z), Ihe importance factor (1) and
response reduction factor (R) as used mn the 1S:1893 (Part 1 to Part 4).

Damping in Structures

The damping factor (as g percentage of critical damping) to be adopted shall
not be more than as indicaled below for:

a) Steelstruclures . 2%
b) Reinforced Concrete structures .' 5%
c) Reinforced Concrele Stacks ' 3%

d) Steel stacks : 2%

Method of Analysis

Since most structures in a2 power plant are irregular in shape and have
irregular distribution of mass and stiffness. dynamic analysis for oblaining the
design seismic forces shall be carned out using the response spectrum
method. The number of vibration modes vsed in the analysis should be such
that the sum tolal of modal masses of all modes considered - ~* least 90
percent of the total seismic mass and shall also meet requirgs K:1893
(Part 1). Modal combinaiion of the peak response Ft’l‘ ies - be

{

|

)

LOT-IA PROJECTS SECTION-VI PART-A PROJECT INFORMAT”

J”ﬂ ESULPHURISATION (FGD) SYSTEM| g poc. NO. CS-0011-10914)-2 | NABINAGAR STPF -
PACKAGE {3X6E0MW)

TECHNICAL SPECIFICATION sue SECTloi..Ki,-}xé
+3-0F )N

1839
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| its distribution to different floor levels along the height of the building may be

perormed as per Complete Quadratic Combination (CQC) method or by an
acceptable alternative as per 1S:1893 (Part 1).

In general, seismic analysis shall be performed for the three orthogonal (iwo
principal horizontal and one vertical) camponents of earthquake motion. The
seismic response from the three components shall be combined as specified
in 1S:1893 (Part 1).

The spectral acceleration coefficient shall gel restricted to the peak spectral
value if the fundamental natural period of the structure falis to the left of the
peak in lhe spectral aeceleralion curve.

For buildings, if the design base shear (Vg) obtained from modal combination
is less than the base shear ( Vp) computed using the approximale
fundamental period (T,) given in 1S:1893:Part 1 and using sile specific
acceleration spectra with appropriate multiplying factor, the response
quantities (e.g. member forces, displacements, storey forces. storey shears
and base reactions) shall be enhanced in the ratio of Vg/ Vg However, no
reduction is permitted if Vg is less than Vg.

For regular buildings less than 12m Iin height, design seismic base shear and

carried out as specified under clause 7.5, 7.6 & 7.7 of (S:1893 (Part 1) and
using site specific design acceleration spectra. The design horizontal
agcceleration speclruim value (Ah) shall be computed for he fundamenlal
natural period as per clause 7.6 of 1S:1893 (Par 1) using site specific spectral
acceleration coefficienls with appropriate multiplying factor given in Appendix-
J.

Design/Detailing for Ductiity for Structures
The site specific design acceleralion spectra is a reduced spectra and has an

in-built allowance for ductity. Structures shall be engineered and detailed in
accardance with relevant indian/International stangdards to achieve ductility.

| FLUE GAS DESULPHURISATION (FGD) SYSTEM! g)p poC, NO. CS-0011-109(1A)2 | NABINAGAR STPP-1

-
TECHNICAL SPECIFICATION SUE SECTION-I-AB
LOT-IA PROJECTS SECTION.VI PART-A PROJECT INFORMATION |

PAGE - 3+ OF 33
PACKAGE A RGEOMYY

J

1840
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APPENDIX -1
|
SITE SPECIFIC __ SEISMIC__ PARAMETERS FOR DESIGN OF
STRUCTURES AND EQUIPMENT
The various site specific seismic parameters for the project site shall be as
follows:
1) Peak ground harizontal acceleration + 0.16g
I 2) Multiplying factor to be applied to the site specific
horizonlal acceleration spectral coefficients (in units of
gravily acceleration ‘g’) to obtain the design acceleration
spectra
a) for ordinary moment resisting steel frames designed
and detailed as per 1S:800 :0.04
b) for braced steel frames designed and detailed as per :0.03
[S:800
c) for special moment resisting RC frames designed and
detailed as per 1S:456 and 1S:13920 . 0.024
d) For RCC chimney 10.08
e) For Liquid relaining tanks .0.048
d) for Steel chimney and Absorber tower :0.06
d) for design of struclures not covered under 2 (3) to 2 (f)
above and under 3 below .0.04
3) Multiplying factor Lo be applied o lhe site specilic
horizontal acceleralion speclral coefficients {in units of
gravily acceleration ‘g') for design of equipment and
structures where inelastic action is not relevant or not 1 0.08
permilted
Nole: g = Acceleration due to gravily
,' The hornizontal seismic acceleration speclral coefficients are fur ~ edn
- subsequent pages.
| —
TECHNICAL SPECIFICATION N-II-
LOT-IA PROJECTS ::cnon.vn PA:?T.A pngljgcsfﬁrpg:n?ﬁxﬁou

JESULPHURISATION (FGDYSYSTEM| g1 poC. NO.'CS-0011-109(1A)-2 | NABINAGAR STPP-I

PACKAGE

{IXG60MWY

PAGE -5 - OF 31
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APPENDIX - |
HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
Inunits of ‘g’ for BRBGL project
Time Period Damping Factor (as a percentage of critical damping) |
| (Ses) ' 2% 1 3% | 8%
o000 1.000 | 1.000 1000
~0.030 1.000 | 1.000 1000 |
. 0.050 - 1.750 | 1.607 1443
ORI 3.737 I 3080 2374
e — T e i
| o123 3.904 | 3.401 2.753
| 0.150 3.904 3 401 2753 |
[ 0.200 3.904 3.401 2753 |
=S e = = |
0.300 3.804 3.401 2.753
\ 0.350 3.904 3401 | 2753
| 0400 3.904 _ 3.401 ] © 2753
;_]___ 0.450 3.904 ’ 3.401 ' 2753
T 3904 3401 2755
| 0516 3.804 3.401 2753
[ 0.550 3.662 3,401 2.753
| 0.600 3387 | 3.142 T 253
0.607 3.320 310> | 2753
0.670 3.006 2813 2+
N " - -V 5 2 > 693 r 2386
0750 2.609 2.513 2007
T o80T ol ' 386 2086
0.850 2.369 2 218 1965
U 900 2238 2004 - | 556
o 212000 Ty 8 1.768
(. B 1885 1.670 |
1.050 018 7o5 1500 !
1100 1. D L 714 1513
P18 1.751 | 1 R30 T4s2
1200 i 678 4571 1392
{ 250 1 - 508 1336
1.300 T 48R40 o “amo 125
1350 1.492 . 30F 1237
- HERT 1346 1193
1.450 1.389 ) 1 300 152
1500 T+ 343 N B 1257 1,413
_____ \ 550 ~ g o P
| __
TECHNICAL SPECIFICATION SUB SECT NHILAY
FLUE GAS Del.s?xzpﬁu}j%fgr} fSFGD} SYSTEM| 810 DOC. NO. 50013 10915 As.2 jpnﬁjsﬁ:}\gggg?ﬁgf?“ PAGE - & OF .
L e .

1842
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APPENDIX -1
HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In units of 'q’ for BRBCL oroject
i Ti;w Sl 0('1 7 “Damping Factor (as a percentage of critical damping)
(Sec) 2% I 3% 5%
e e 1l : = _ T
1650 | e | ae2 1012
1.700 i 1.185 1.109 0.982
1 750 1.151 1077 0.954
""" 1800 | 1.119 1047 ' 0928 |
1850 1.089 1019 | 090z
1.600 ] 1.060 0.992 0.879
- oqos0 [ 1.033 0.057 085
L2000 | 1.007 0.943 i 0.835
L2050 f 0 982 0.920 0.815
772100 0.959 | 0898 | 0.795
| 2150 | - 0.937 0877 b 0 777
200 | o5 T 0wy 0756
[ 2280 | 0.895 0.838 0.742
1T 23000 0876 0.820 0.726
2.350 | 0.857 0.802 | 0.711
2400 | 0.839 0.785 ' 0.696
. ; -0 - T
2 500 , 0806 | 0754 0.668
2550 ~ 1 0790 o730 | 0655
2600 0.775 0.725 0.642
2850 i 0.760 T 0711 ~0.630
S 2700 ] 0.746 0.698 0619
[ 2750 [ 0732 - 0.685 " 0607
2800 1 0.719 T 0673 : 0.596
2 850 | 0.707 0.661 0.586
2900 | 0.694 i - 0.650 1 0.576
© 785 0683 . 0639 T ose6
3.000 - 0.671 0.628 0.657
e o 1 o -
3100 | 0.650 0.608 | 0.539
A B g
3.200 5 0.629 0 589 | 0522
T S | -
3300 :' 0610 :
3.350 ____; 0601 - B
3400 i 0.592 |
3450 ' 0.584
" DESULPHURISATION IFGO| SYSTEM| 511 00C. NO. C5-0011-109 1452 |  NABINAGAR 5TPp. | DACGE-7-OF 31
PACKAGE 1IRGEOMIN (
1843
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6.00.00

PROJECT INFORMATION
APPENDIX - |
HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In units of ‘g’ for BRBCL oroject
T-iée;;r-i-o;—i " Damping Factor (as a percentage of critical damping)
(Sec) | 2% | 3% R 5%
T 3500 | o575 I os3 | oarr
3.550 J 0.567 | 0.531 i 0.470
3.600 | 0.559 0.524 'I 0 464
3650 | 0.552 I 0.516 [ 0.458
3700 1 0544 | asee | 0451
| 3.750 | 057 | " os03 | 045
3.800 1 "0.530 | ' 0.495 \ 0.439
C 3825 | 0527 | ga03 1 oazr
3.850 | 0.523 1 0.490 | 0.424
3.900 i 0516 |  ga83 _| ' 0.428
3.950 I 0510 | g4y | 04z
| ao00 | 0sda | qgarn | o418 [

CRITERIA FOR WIND RESISTANT DESIGN OF STRUCTURES AND
EQUIPMENT

Al structures shall be designed for wind forces in accordance with 1S:875 (Parl-3)
and as specified in this document. See Annexure — B {or site specilic information.

Along wind forces shall generally be compuled by the Peak (1.e. 3 second gust)
Wind Speed method as defined in the standard.

Along wind forces on slender and wind sensilive structures and slruclural elements
shall also be computed, for dynamic efifects, using (he Gust Factor or Gust
Effectiveness Factor Method as defined in the standard. The structures shall be
designed for the higher of the forces obtained from Gusl Factor method and the
Peak Wind Speed methaod.

Analysis for dynamic effects of wind must be undertaken for any slructure which has
| 2 height to minimum lateral dimension ratio greater Ihan “5° and/or if the
fundamenlal frequency of the structure is less than | Hz

Susceplibilly of struclures to across-wind forces, galloping. flufter, ovalling elc.
' should be examined and designed/detailed accordingly fotiowing  the
"- recommendations of 1S:875(Part-3) and other reievant Indian standards,

it should be estimated Ml size and relalive position of other siructires are likely t¢

L enhance the wind lpading on 1ne sirdcture under consic ‘hanceme
- — — I
Tl :
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factor, if necessary, shall suitably be estimaled and applied lo the wind loading o
account for the inlerference effects.
Damping in Structures
The damping factor (as a percentage of critical aamping) to be adopted shall not be
more than as indicated below for:
3) Welded sieel structures 21 0%
b) Bolted stee) siruclures . 2.0%
¢) Reinforced concrete structures "1 6%
d) Steel stacks - As per 1S:6533 & CICIND.
Mode! Code whichever is more
crhilical.
ANNEXURE-B
SITE SPECIFIC DESIGN PARAMETERS
The various design parameters. as defined in I1S: 875 (Par-3). to be adopted for
{he project site shall be as follows: '
8) The basic wind speed "V~ at ten
b) The nsk caefficient "Ky" 21.07
¢) Category of lerrain . Calegory-2

7.00.0 FOUNDATION SYSTEM AND GEOTECHNICAL DATA

7.00.01 Geotechnical data and foundation system for Ihe respeciive project are enclosed at!
annexure-tll. The corresponding bore logs are enclosed al annexure-1V.

7.00.02 The available soil data is of vicinity of proposed struclures, {herelore, bidder shall
carryout his own detailed soil investigation for facilihes under this package and shall
be as per the scheme approved by owner. The scheme for geolechnical investigalion
shall be as given a! Clause 7.07.00 and shall be approved by owner before
execution. Geotechnical investigation work shali got executied by the Contracior
through the agencies as mentioned in Clause No. 7.07.03 However. no time
extension shall be given on account of soil invesligation carried oul by Ihe Bidder.
The geolechnical invesugalion reporl shall be prepared with delailed
recommendations regarding lype of foundation and sliowable bearing pressure for
various struclures/ facililes and olher soil paramelers. The repor{ shail be submitted
for Owner’s approval prior Lo commencement of design of foundation.

7.00.03 The Bidder should nole that nothing exira whatsoever on account of variation
between soil dala coliected by Owner ang that found dy Lhe Bidder during
geolechnical investigation Dy im or during execulian of wotks, shall "s¢ ¢ :

|
TECHNICAL SPECIFICATION SUB SECTION-J- 2 ‘
LOT-JAPROJECTS SECTION-VI PART-A PROJELY INFORM
FL DESULPHURISATION (FGD) SYSTEWM . R i o = 31
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7.00.04 Tank Foundalions

a) The tanks shall rest on flexible tank pad foundalion, resting on sand wilh
concrete ring wall 1o retain sand. Base of the concrete ring wall shall not rest
on the expansive soil, if any.

b) Enlire loose/ soft soil inside the concrele ring wall shall be removed and shall
be filled with sand. Sand for fithng shall ke clean and well graded conforming
to 1S 383 wilh grading Zone ! to lil.

c) Sand shall be spread in layers nol exceeding 30cm compacted thickness
over the area. Cach layer shall be uniformiy compacted by mechanical means
like plate vibralors. small vibratory rollers. elc to achieve a relalive densily of
not less than 80%.

d) Other requirements of lank foundations shall be as per IS 803 and as
specified elsewhere in (he specifications

7.02. Foundation System
The requiremenls for the foundation system o be adopted are as given in
subsequent clauses Depending upon the depth of competent sirata/stratum, type of
uclures, fungtiona! requirement of faclity, extenl of culling / filling, suilable
foundation, open or pile shall be adopled with approval of owner
7.02,01 GenerakRequirements

a) All
foundat)
of structure

stucturesiequipmenl  shall be supported eilher on suitable open
s (isolated, combined. rafl) or pile foundalions depending on type
/facilities. sub-strata. topography elc.

floor slabs, trenches, pipe pedestals. channels/diaing and
wilh foundation loading intensity tess than 4 T/ M2 may
/ shallow foundations resting on virgin / controllad

b) The roads, grou
staircase foundatio
be supponed on ope
compacted filled up soil.

c) No other foundation (other than as mentoned in (b) above) shall rest on the
filled up ground / soil.

d) No loundalion shall rest on the black ¢
re thal lhere is no obsliruction

Wes, pipe lines etc. Any such
e al the contractars cost,

e) Belore execution of work lhe bidder shall en
lo underground/overground facilities ke sewer
damage and remedal/ recliflicabion measures shat!

fy Bidder shall also ensure thal there is no damage\lo existing nearby!

re nol placed at
of foungation

foundalions and the foundations pertaining to this package
shallower deplh than the nearby foundations If required dep

is deeper than the exising foundations, proper protection shall B ~revided {o
exisling foundalions.
TECHNICAL SPECIFICATION \ SUB SECTION:M/ |
LOT-1A PROJECTS 3 AR
ECTION-VI PART-A PROJECT INFORMATIQN - .
FLUE GAS DESULPHURISATION (FGD} SYSTEM( g0 DSC. NOACR AT atin | NABTRALAR o SAGE 10 C
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7.02.02

7.02.03

g) All foundalions shall be designed in accordance wilh relevanl parts of the
latest revisions of Indian Standards.

Ine water lable tor design purpose shall be considered al Finished Ground
Devel,

1) A ogmbinalion of open and pile Toundations shall not be permitted under the
same equipment / structure / bullding.

j)  Foungatjon for equipments on ground floor

For equipmenls of stalic weight upto 1.5 T, the eqnipment may be suppored on
the ground fidor slab by locally (hickening the slab. Thickening of the ground
floor slab shall\be done upio an extenl of about 0.6 m bevond the plan area of
lhe equipment oy all the sides. Furlher. the foad intensity below the equipmenl
shall be timited 4T/m2 Olher requirernents of floor slab and compaction
beclow the fioor Slab shall be adhered. as specificd clsewhere in the
specificalions.

weighl more than 1.5 T, the equipment foundat:on shall
he taken to the founding level or shall be burlt up with PCC from the level as
mentioned in the Table\ t. The pedestal of equipmenl foundalion or the
loundalion Block shall be\isolaled fromn (he adjoining {loor slab by providing
bitumen iMmpregnated fiber Loard of minimum 50 mm thick. conforming to (S,
1838 all around the equipment pedestal for the full depth of the floor slab,

For equipment of siali

Open Foundations

In case open foundations are adopted, Tpllowing shall be adhered to.

a) The minimum wicith of foundation stall be 1.0 m
b) Minimum depth of toundation shall bé\ 1.0m below Ground Level.

c) It shall be ensured that all foundations, of a paficular struclure/ buildings/
iactlity shall rest on one beanng strajum.

d) Wherever lhe intended bearing sub-strala 1s\virgin soil stratum but the actu
stratum encountered dunng foundation excavelion consists of filled up soil al
founding leve!. under such cases either {he\foundation shall be lowered
completely into the wirgin siralum or lhe filled soil uplo lhe virgin layers
shall be removed and built up through PCC (1:4.8) up to designed foundalion
level.

Pile Foundalions —
In case piles are adopled, followang shall be adhered o

LOT_IA PTOJTECTS \SYST SECTION-VI PART-A PROJECY (NFORMATION
FLUE GAS OESULPHURISATION IFGDS SYSTEM|  g)p poc, NO, €S-0041-109(1A3-2 | NABINAGAR STPP-I
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The pile foundation shall be of RCC, Cast-in-situ bored piles as per
1S:2911. Pile boring shall be ogone using Rotary Hydraulic
Rigs/conventional topod ng. Two stage flughing of pile bore shal! be
ensured by airlift technique duly appraved by (he Employer.

f required. temporary or permanent MS liner may be provided for
piling.

i) Thg minimum diameter of pile shall be 600 mm. The allowable load
capacily of the pie in different modes (venical compression, lateral

and fullout) shall be as per approved geotechnical report & as
enclosgd In reievant annexure.

i) Only slrgighl shaft piles shall be used. Mimimum cast length of pile
above culpff level shallbe 1.0 m

iv) The contraklor shall furnish design of piles (in {erms of raled capacily.
tength. dianigler, lermination crileria 1o locate the founding level for
construction &f pile in lerms of measurable parameler, reinforcement
for job as well\as tesl piles, pile load test arrangement, locations of
nitial test piles alc.) for Engineer's approval.

v) The piling work \shall be carried outl in accordance with 18:2911
(Relevanl parl) ®nd accepted construction methodology. The
construction methodology shall be submitted by the Contraclor for
Engineer's approval.

vi) Number of initial load \tests to be performed for each diameter and
rated capacity of piie shall be subject to minimum as under.

Vertical
Lateral Minimum of 2 Nos. in each mode,
Upft
vil) The initial pile load test shall de conducted with lest load upto three

times the estimated pile capacity
{inilial lesl) the melhod of loa
(relevant part).

In case of verical compression test
\ng shall be cychc as per 1S:2911

Wit) Load test shall be conducled al pile\Cul-off Level (COL). If the waler
{ahle 1s above the COL the test pit shall he kept dry throughout the
test period by suitable de-watering melhods. Alternatively the verlical
load test may be conducted al a tevelhigher Ihan COL. In such a
case, an annular space shall be crealed\to remove the effect of skin
friction above COL by prowiding an ouler \casing of suilable diameter
larger 1han the pile diameter.

ed lor each
naer .

i) Number of routine pile load tesls to be perfor
diameter/allowable capacity of pile shall be as

i) Vertical ; 0.5% of the lotal number of piles provided.

i) laleral D 5% of the lotal number of piles provided

TECHNICAL SPECIFICATION TION-1I-
LOT-1A PROJECTS %ECTIONS:VIE PART-A ° pngﬁ'gcsfliwlggn" "
FLUE GAS DESULPHURISATION iFGD} SYSTEM ‘ 2-0F 3
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br‘h_

Xt)

Xt

xiir)

X1v)

XV)

The routing lests an piles shall be conducled uplo lest lead of one and
half limes the allowable pile capacity. Piles for rouline load tests shall

be approved by the Employer.
n case, rouhine pile load lesl shows thal the pile has nol achieved the

sired capacity or pile(s) have been rejected due to any other
reason. then the Canlraclor shall install additional pile(s) as required

measunng\ equipment and nstruments are properly calibraled at p
reputed labgratory / mstitule prior 10 Iheir use. Settiement / movemenl
of the pile \lop shall be made by Linear Variable Dilferental
Transducers (AVDT) having 3 least count of 0.01mm.

The test load on\initial (est piics shall be applicd by means of rcacton
from anchor pilesV rock anchors alone or combination of anchor piles
! rock anchors and kenlledge with concrete blocks.

Low Strain Pile inleguly lest shall be conducled on all test piles and
job pites. This test shajl be used to identify the routine load test and
nol intended to 1eplace \e use of slalic load test. This test is limiled
to assess the imperfection of the pile shaft and shall be undertaken by
an independent specialist\agency to be approved by Engineering
department of Owner. The \est equipment shall be of TNO or PDI
make or equivalen! The process shall confirm to ASTM.

Righ Strain Dynamic Load Tes\ may be carried out for rouline load
testing of working piles. However. at least twe numbers of static
routine vertical Ioad lesls shall be\carried out on pile en which high
slrain dynamic load les! has already\been carmried oul for establishing
the correlation beiween the two (esty, In case oi discrepancy if any
between dynamic and siatic vertical logd tests, then addilional static
routing verucal load lests shall be copnducted as decided by the
Engineer and Ihe results of siatic rouiing vertical load shall prevail.
Number of routine vertical pile load tests 8BS per clause 7.02.03 (ix)
shall be lotal of static routing verucal load tes and high strain dynamic
load tests.

The procedure 1o carry oul the lest shall be submitled to the Engmeer.
The test and equipment shall conform to ASTM\D40845-00. The test
shall be conducted by an experienced indepengent lest agency
approved by the owner. Field dala shall be subriitted to he site
engineer and shall include force velocily curves\ pile capacity,
simulated slatic load lest curve, nel and tolal pile displacement, pile
integrity A (Case pile wave analysis) CAPWAP or equivalen( software
analysis shall be conducied on the lield dalz for corfegt a7 "'y
eslimalion and to evaluale end beanng and skin frictio”

f
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XVi) d consideralions, single pile may be used under a
In that case, pile shall be connecled with tie beams at

pile cul off levelx_both direclions.

XVIL) Contribution of frictional resistance of flled up soil if any. shall not be
considered for computationof Irictional rasistance of piles.

xvay  Reinforcement for job piles shathye designed as following:
Compression + bending piles: For thése piles, the aliowable safe pile
capacibes in compression and bending shall be considered.
Tension + bending piles: For these plles. the attyal pile forces lo be
considered. However, maximum 3 types of combinations for varying
percenlage ol lension capacily + bending case may bedesigned &
adopted by contractor for the entire scope of work under this\package

7.03.0 Special Requirements

7.03.01 Details of {reatment for foundations / underground struclures required to counteract
soy / waler chemical environment shall be as per delasled geotechnical investigation
0 be _carned out by contractor. Conltractor shall carry out chemical analysis during
detailed_geotechnical investigation and required trealment shall be provided
accordin

7.04.00 Excavation, Filling and Dewatering

7.04.01 For excavation worksN\comprehensive dewalering with well point or deep wells
arrangemenl, if required,shall be adopted. Scheme for dewatering and design with
all compulations and back up data for dewaternng shall be submitted for the owner's
mformation. The water lable shal be maintained at 0.5m below the founding deplh,

704 02 Fxcavation for shallow foundations shall be covered with PCC immediately afier

[ reaching the founding level. In case any local loosening of soi or any loose
pockels are encounlered al founding level during excavation the same shall be
removed and compensaled by PCC M7.5. Thafinal layer of about 300 mm thickness
above the founding level shall be excavated suitable means, so as o avoid
disturbance lo Tounding stratum.

7.04.03 Backfilhng around foundations, pipes. lrenches, sumps, pits, plinths, ete. shall be
carried oul wilh approved maledal in layers ncl exceeding 300 nun compacted
thickness (higher thickness of layers upto 500mm with heavy Mpechanical compacling
equipment) and each layer shall be compacted to 90% of standaxd proctor density for
cohesive soils and (o 80% of retative density for nan-cohesive soll
Rock pieces having size less than 150 min and interstices filled withNsoil may be
used for backfiling around foundation, plinlhs etc. and shall be consacterd to
minimum of 85% of onginal stack of material sfter filling the interstices.

— _
TECHMICAL SPECIFI ECTION--A8 ||
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7.04.04

7.04.05

7.04.06

7.05.00

7.05.01

7.05.02

D) All the stalutory laws. (Explosives

Founding level for (renches/channels shall be decided as per functional requirement
bollom of excavalian shall be properly compacied prior to casting of bottom slab
nches / channels.

CBR Iasls for pavemenl/road design shall be carried out by the Conlractor after earth |
filing (if\applicable) has been completed uplo 1he formation leve) |

The contractor shall take all necessary measures during excavation (o preveni {he
hazards of \falling or sliding of material or article from any bank or side of such
excavalion viich is more (han one and a half meler above the fooling by providing
agequate piling. shoring, bracing etc. against such bank or sides

Adequale ang s\itable warning signs shall be put up at consplcuous places al the
excavalion work & prevent any persons or vebicles falling into Ihe excavation trench.
No worker should Ybe allowed to work where he may be sluck or endangered by
excavation machinery or collapse of excavalions or irenches.

EXCAVATION IN ROC

Excavation in rock shall\pe carned oul by mechanical means and if blasting is
required for founding of soRie of the slructures under this package. controt blasting
only shall be carned out.

Controlled blasting shall be §one by a specialised agency duly approved by
Engineer. All controlled biasting\shall be done by using time delay detonators (i.e.

excel lype).

a) Contracior shall engage an agency expert in blasling such as, NIRM
(National Inslitute of Rock Méghanics), CMPDIL, Central Institute ¢f Mining
and Fuel Research Dhanbad. \Dept. of Mining of Govl. Instiutions etc. to
design detailed blasling scheme\and gel (he same approved (fom Engineer |
before carrying out the blasting ogeration. All blasling shall be done as per|
(he approved blasting scheme & \pilial blasling operations shall be done
under the supervision & guidance of the represeniative of the blasting exped

ct elc.) rules, regulations, indian
Slandards. elc. peraining lo he acquisibpn. lransport, storage, handling and
use of explosives, etc. shall be strictly followen.

c) The Conlractor shall oblain Licenses frgm Conmpetenl Authorities for
underlaking blasting work as well as for proguring. transporting to site and
slonng Lhe explosives as per explosives agl. The Contractor shall be
responsible for the safe transporl. use. cusiody and proper accounling of the
explosive Materials.

d) The Conlractor shall be responsible and liable for any accident  nd injury ;
damage which may occur to any person or propernty oil\the project B¢ on
account of any operations connecled with lhe slgrag= Ielieile
handling or use of explosive and blasting oaerations.

: LOT-IA PROJECT$ SECTION-VI PART.A PROJECT INFORMATION
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7.06.00 Sheeting & Shoring

The gontractor shall ascertain for himself the nature of malerials to be excavated and
difficuNies, if any, likely {o be encouniered (n excavalion while execuhng the work.
Sheet Yiling. sheeting and shoring, bracing and maintaining suitable slopes.
drainage) etc. shall be provided and installed by the Conlractor, to the satisfaction of
the Enginger.

7.07.00 Geotechnic

The Conlractonshall camry oul detailed geotechnical investigation in lhe areas under
his scope for \establishing the sub-surface conditions and (o decide type of
foundations for \\he slruclures snvisaged, conslruction methods, any spectal
requirements/treatipent called for remedial measures for sub-soil/ foundations elc. 1n
view of sofl sub-soils, aggressive sub-soils and water. expansive/swelling seils etc.
prior 10 commencemeant of detalled design/drawings. The Coniractor shall obtain {he
approval for the field\ lesling schame proposed by him from the Qwner before
underaking the geotechnical invesligation wark.

Investigation

=

7.07.01 00 Scheme of geotechnicalinvestigation
7.07.02.01 Field test shall Include bul ol be limiled to the following:

Borehales. Standard Penetigtion Test (SPT), Dynamic Cone Penelration Test
(DCPT), colleclion of disturbeX| samples (DS) and undisturbed soil samples (UDS),
Trial Pits (TP), Plale Load Tests (PLT). Electrical Resistivity Test (ERT). In stu field
permeability tests, collection of water samples. etc.

7.07 02 02 | The diameter of borehole shall be pinimum 150 mm 1n soil and 76 mra in rock, The
dizameter of UDS sampler shalt be Y00 mm minimum Core driling in rock shall be
done by using hydraulically feed rotaxy drill & double tube core barrel with diamond
bit.

7.07.02.03 | The minimum tests are indicaled in Clavge No. 7.08.00. Adequate number of 1eals
shall be conducted up o sufficient deplh for complete determinaton ol subsail
conditions. The depth of boreholes shall be\as specified in Appendix A. SPT shall be
carried oul in all lypes of soil deposils and iR all rock formalions wilh coie recovery
up 10 20%. met within a8 borehale. This test shall be conducted at every 3 0 m interval |
or al change of strala, up (0 (he final deph. \SPT N’ of 100 and sbove shall be
referred as refusal. UDS shall be collected at every 3.0 m inlerval or at change of |
slrata up 1o depth of borehole. UDS may be replaced by additional SPT, if SPT'N'
value In the strata IS above 50.

7.07 02,04 | Laboratory lesls shall be done as per relevant IS codes The laboralory tests, not be
iimited {o the following shall be conducted on disturbed and undisturbed soil
samples, rock samples & water samples collected during field invesibgalions in
suficient numbers

Laboratory Tests on Soil Samples

Laboratory tests shall be carried out on disturbed and undistyrbed soil samples for|'
Grain Size Analysis, Hydiometer Analysis, Alterberg Limils. \Thiaxial Shear Tesls
{UU), Natural Moisture Content, Specific Gravity and Bulk Unil Weighl, Consolidation

Tests. Unconfined Compression Test. “ree + . Shnnkaoe Swell
TECHNICAL SPECIFICA ¥ - TION-II-A
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ressure Tesl, Chemical Analysis test on soil and waler samples to determine the
caroonates, sulphales. chlondes, nilrates, pH, organic matler and any olher
chapucals harmiul o concrete and reinforcement/ steel.

Laboratory Tests on Rock Samples

Moisture\content, porosity & density. Specific Gravity, Hardness, Soundness. Slake
durabiity Wodex. Unconfined compression lest (Bolh at safuraled and in-situ waler
content). Paint load strength index and deformability test (Bolh at salurated and in-
situ water coRtent) shall be carried out on rock samples.

Geolechnical inkestigalion (field & laboratory) shall be carried oul in accordance wnih,

LOT-JAPROJECTS

r TECHNICAL SPECIFICATION

SUB SECTIONl-m¢

7.07.02.05
the provisions of ¥elevant Indian Standards.
On completion of alNield & laboratory work, geotechnical investigation reporl shall be
| submilled for Owner'g review/approval. the Geotechnical investigation report shaill
contain geological information of the region, procedure adopted for investigation. fietd:
& laboratory observalions/ data/ records, analysis of resulta & recommendations on .
type of foundation for différent type of structures envisaged for all areas of work wilh
supporting calculalions. Rgcommendations on treatment for soil. foundation. based
on subsoil characternstics, soff soils, aggressive chemicals, expansive solls, elc.
Recommendations on foundatiyn syslem snd the net allowsble beating plessules
and pile capacily shall be based on the conservalive values of geolechnical
invesligation data.
7.07 0300 Geotechnical invesligalion work sRall be got executed by (he Contraclor (hrough .
the following agencies.
1. C.E.TESTING COMPANY Pvi. Lid, Kolkata I
2. Cengrs Geotechnica Pvt. Lid, New Delh
3. M.K. Soil Testing Lahoratory, Ahemdabad l
4 SECON Pv{ Ltd. Bangalore
5. Soil Engineering Consultants, New Delhi
5. Orbital Infraslructure Consultancy 8 Research Pw, Ltd, Cuttack
7. KCT Consullancy Services. Ahemdabad :l
8. ARKITECHNO Consultants (India) Pvt. Ltd. Bhubane
7.08.00 | Geotechnical Investigation Schame
a) Boreholes (Minimum)
|S.N | Structure Spacing/Number of | Depth of Remarks !
borehole borehole
1 | FGD Minimum 14 Nos. | Depth
’ boreholes shal ]
| | | be 25m lo 351 ‘

. SECTION-VI PART-A PRDJECTIHFORMAT]\JN 2 B
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2 Crusher House Minimum 2 Nos. Depth of borenholes
boreholes shall | SPall De as)|
be 25m 10 35m. | mentioned ||

in  cotumn

3 Gy Minimoum 10 Nos. Depth of | "Depth  of

stora boreholes shall | Borshole®
be 15mto 25m | or 5m
] | conlinuous
4 Other Mimmum 2 Nos. [15t020 m Lin rock with
Structure/F aglity borehotes under RQD > 25%
each area / lacility whichever
is earlier
5 Chimney Minimum 2 Nos. ' 30 to 35m

h)  Other Field Tests (Minimu

|

! Test Depth from 2 1o 4 |

Cyclic Plate Load 3 nos
Test (CPLT) m
2 Trial Pit (TP) 5 Nos. \' Depth - 3 m
3 In Situ Permeability | In minimum 3 of | Tests shall be
' Tesl In Boreholes | boreholes | conducied at depths of
1.0m. 3.0m, 5.0n1, 8.0
and 12.0m
4

ERT Mintmum 10 Nos.

« Depth and location of Boreholes and olher fiel

« Investigation in any olher building / struclure / facilities

tests (PLT. ERT, field|
permeability tesls elc.) shall be approved by Owngr before execution of

geotechnical investigation work

ireslles which are
not mentioned above shall also be carned out. if required, by the bidder for
{he faciliies under his scope.
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Annexure-llt (New Nabinagar-I)

SCIL DATA AND FOUNDATION SYSTEM

Employen\ has carried out geotechnical investigation in the areas near to this
package. Lygs of representative boreholes o be used for bidder’s information in the
osed area are enclosed al Annexure-il. The bidder is required to carry
oul geotechnisal invesligation as per clause no 7.07.00 and ascertain the pile
capacily and begring capacily The onus of correct assessiment / inlerprefation and
understanding of e existing subsoil condition / data is on the Bidder. Ground waler
table is encounierey at a depth of about 12.0 16 14 0m below natural ground level
(NGL) at the lime of iRvestigation. Fluctuation may occur in ground water table due 1o
seasonail varnalion. The natural ground level 1s varying as per enciosed contour/spol
level drawing.

The foundation system lo be adopted for different slruclures shall be as given in

Table - 1 below

2.00.00Tabte — 1: Wet Allowable Bearing Pressure
TYPE OF
FOUNDATION TO
BE ADOPTED

Open!Piles

STRUCTURE

FGD and related slructures

During design lhe Allowable Bearnng Pressure\shall be as furnished in Table-2.
Bidder is required to carry oul geotechnical investigation in this area, The allowable
bearing pressure shall be adopted after approval of geolechnical investigation report
by owner. However, (he maximum allowable beanng\ptessute shdll be us per the
approved geotechnical report and shall be limiled to the ¥alues as furnished in Table-

3.00.00
4.00.00 Tabte - 2; Net Allowable Bearing Prassure

Foungin |r Nel Allowable Rearing Pregsure
Struclure g Level | Tim?
inRL | Isolated / Sleip Rafis \width > 6m)
for 756
widih upto 6 m  Widlh uplc Bm  wafilerment
| for 25mir for 40mm
|_ ‘selllemeni ~setilement
15 m 5.0 60 70
FGD and belov/
related NGL ‘

struclures ‘ 25 m
bhelow

Lo
-

6.0 70

LOT-1A PROJECTS
SECTION-VI PART-A PROJIECT (NFORMATION
AS DESULPHURISATION (FGD) SYSTEM|  gn 00C, NO..C5-0011-109(1A)12 |  NABINAGAR STPP-I
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INGL | ]
3.5m 2.0 100 12.0
| below l
| NGL | - . L
The net alpwable bearing pressuce higher than above mentioned values shall nol be
permitied. At inlermediate levels the bearnng capacily shall be same as lhe net
allowable bearing pressure corcesponding to the immediate shallower level
mentioned aboye.
c) | Permissible Settfement of Foundatons:
For open foundalions. the total permissible settlement and differential setttement
shall be governed Dy I1S: 1904 and from functional requirements whichever is more
stringent. However. tolal settlement shall be restricted to the following:
lsolated,  Strip & (Ml foundationsimachine 25 mm
faoundation) l
Isolated & Strip (Other than ivill foundations/machine 40 mm
foundation)
Rafl (widibs greater than m) (Other than Mill 75 mm
foundalions/machine foundalion)
In case ihe total permussible settlemant is to ba restricted 1o less than as above
specified from fuactional requirements, hen Ihe net allowable bearing pressure shall
be reduced aiter review in consultation with Engineer.
dj The diameter of pile., minimum length and\maximum allowable capacity of piles
__shallbe asgivenbelow. N =
Area/ Pile Mintmuim  Lengih \of | Safe Load Capacity in
i | Diam red Pil low Cut\ —~—— s
Location ameter Bored Pile Below Cu Vertical Puliout | Laterai
mm off Level (m
( ) sy \ Comp. C(MT) (MT)
FGD and 600 260 450 | 7.0
refated |
structures ‘ 760 27.0 75.0 12.5
SR S !
- Cul off Level (COL) is assumed at 3.0 m below ~GL (RL (+) 129m). If the COL 1$
shallower than the assumed COL. then ihe lenglh of the pile shgll be increased
accordingly. .
e) |The ciiteria for Pile Termination (founding level) < en belc ¢
TECKNICAL SPECIFICATION CTION-N-AB \I
LOT-IA PROJECTS : :
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9)

Qrginary Poriland Cement (OPC)/Porllanid
Cemqent Type Pozzolana Cemenl (PPC)
Concrite Grade As specified elsewhere in the specifications
Type of Reinforcement As specified elsewhere in lhe specifications
Cover lo Keinforcement As spectfied elsewhere in the specifications

The lermination level of the pile shall be decided based on the following criterion
i) Minimum 1eqgth of the pile below COL (cut off level) shall be as specified

above

i) The minimum Ple length for each group of piles shall be determined based
on the nearest byrelog. A mimmum embedment of 4.0m injo the very dense
sand sirata with SRT "N value greater lhan 40 as observed in such oorelog
shali be ensuied, While decding (he mimimum lengllh of pile. Far pile
termination, SPT "N’ values shall be used from the nearby borelog data. The
boreholes are in the bidder's scope and shall be conducted as per the
enclosed scheme.

iii) However, in no case the length of pile shall be (ess than the minimum length

determined as in (i) or (i) abovl whichever is longer, for thal pile group.

Special Requirements:
1) Chemicals in ground water and subsoil. as\pbserved during investigation ace:

Chemical S0, vlorides pH

Ground Water 35 -40 15-2ppm 72-77
Sub-soil 0.01 - 0.02% 0.016 -0\02% 7.0-8.0

2) In view of the above the following shail be adopted fox all foundations and sub-
structures,

) LOT-IA PTOJECTS GD1ISYSTEM SECTION-VI PART-A PROJECT WFORMATION
B ~ESULPHURISATION {FGD) SYSTEM| g5 pOC. NO..CS-0011-109(1A).2 | NABINAGAR STPP-I
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ANNEXURE - 1
EXHIBIT - 1
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TABLE -1
COAL CHARACTERISTICS
Sl scription Symbol Design Worst Best Range of
No. Coal Coal Coal  Adequacy
Coal
1 2 3 4 5 B 7
A PROXI
ANALYS
(As receivad basis)
1. Tolal Moislur % 16.00 17.00 12.00 11.00-77 00
2 Ash % 45.00 48.00 38.00 36 00-4900
& Volalile matler % 18.00 17.00 22,00 23.00-17 00
4 Fixed carbon 4 2200 18.00 28.00 30021700
B. ULTIMATE
ANALYSIS
(As received basis)
l. Carhon C% 29.80 25.40 3800 41.20-24.90
2, Hydrogen H2% 3.00 2.80 3.20 3.30-2 60
3. Nitrogen N2% 0.8 0.70 100 1 30:0.50
4. Oxygen O2% 4 5.10 5.70 6.00-5.00
(By diflerence)
5. Sulpbur S% 0.3 0.50 0.20 0.20-0.60
6. Carbonates CO3% 0.50 040 0.60 0.70-0.30
7 Phosphorous P2% 0z 10 0.30 0.30-0.10
8. Total Moislure H20Y% 15.00 17, 12.00 11.00-17.00
9. Ash Y 45.00 4800 \| 38.00 36.00-49 00
10.  Gross Calorniic  KCallKg 3200 2800 4000 4200 - 2700
Value
11 Hard grove index 55 50 g 6545
12 YGP index 70 80
G. ASH ANALYSIS
1. Silica (SIO2)% 58.65 59.00
2. Alumina (AI2O3)% 28.80 28.00
Y Iron Oxide (Fe203)% 5.50 6.00
N L
TECHNICAL SPECIFICATION SUB SEC QN1 38
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Description

4. Titani

5. Phosphon

Anhydride
6 Lime
7. Magnesia

8. Sulphuric
Anhydride

g. Sodium Oxide

10 Balance Alkalies
(By Difference)

D. ASH FUSION
RANGE
(Unger  reducing

atrosphere)
a) Ingal  Deformation
Temperature (IDT)
b) Hemispherical
temperalure

c) Fiow (empetature

Symbol Design
Coal
3 4
{TiO2)% 1.80
(P205)% 0.70
(Ca0)% 160
(MgOY% 1.30
0.50
0.10

%

"C
"C 1300
‘C 1400

Warst Best
Coal Coal
5 6
2.00 1.70
0.60 0.90
1.20 1.90
1.50 1.20
060 0.40
008 D30
1.02 12
1100

1350

1400

Range of
Adequacy
Coal

7

1.50-2.10

0.40-0.95

100-2.10
1.50-2 10

(.40-0 62

0.35-0.08

1.20-0.80

1150 1100

1400-1250

1400- 1400

LOT-IA PROJECTS
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TABLE - 2A
FUEL OIL CHARACTFERISTICS
Sl Charagterislics Heavy Furnace Low Sulphur Heavy
No. Oil grade 1V I leavy Slock Fetroleum slock
(HFO) (LSHS) {HPS)
15-1593-1982 {S-11489-1985 15-11489-1935
1. Total sulphur chnlerit 4,5% Max, 1 0% Max 4.6% Max.
2 Gross calorific valie ol Ihe order of the order of e arder
(KCalrkg) ol 10.000 ol 10.000 of 10.000
3. Flash Point (Min) 66 deg C 76 deg C 66 deg C
4. Waler content by 0% 1 0% 1.0%
volume (Max)
5. Sedimenl by weight 0 25% 0.25% 0.25%
(Max)
B. Asphallene contenl by 2.5% 2.5% 2.5%
weight (Max.)
7. Kinematic viscosily 370 100 100
in Cenlistokes al 50deg C al 100deg C at 100deq C
8. Ash Content by 0.1% 1% 0.1%
weight (Max.)
9. Acidity (inorganic) Nil Nil Nil
10, Pour Point {Max.) 57 deg C 6B deg 72deg C
11, Sodium content — — 100 ppm
12, Vanadium conlent 25 ppm 25ppm 25 ppm
13 Specific heat below 0.65
pour point (KCallKq °C)
=1
TECHNICAL SPECIFICATION SUB SECTION-I1-A8
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TABLE - 28
LIGHT DIESEL OIL CHARACTERISTICS
AS PER IS 1460-2000
Characteristics 1£DO
13 Pour Point (iax) 21 deg.C & 12°C for Summer
and Winter respectively

2. Kinematic viscosi{y in 2510157

centistokes at 40 dgg.C
3. Sediment percent bynass (max) 0.10
4 Tolal sulphur percent b 1.8

mass (max)
5. Ash percentage by mass (mgx) 0.02
6. Carbon residue {(Rans boltom) 1,50

percent by pass (max.)
7. Acidity in organic Nil
8. Flash point{(Min.) - Pensky Martens 66 deg.C
9. Copper strip corrosion for Not worse

3 hours al 100"C than No. 2
10. Water content. % by volume(max)
11 GCV (Kcallkg)

\
TECHRICAL SPECIFICATION SUB SECTION-I-AR
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[&]

expecled (o operate at about 5.0 — 55 Cycles of Conc
suilable chemical treaimenl program using acid, scale &
dozing. As CW blow down waler is lapped from CW system,
of CW blow down shall accordingly be arrived by Ihe bidder.

\ o I ) ~_ Table-3
S.No Constituent As mg/l (except pH & ‘
I | turbidity)
1. | Coacium caco, 131 |
2. | Mag siur;w__ _CECO_ = ) 52 ;
e Sod}kﬁbta_s_éihrhw CaCoO; 8
L s L SN ForTiren i T _248_ _—I
5. | Cnhloide N\  CaCOs 2 "'
6. .Sulphate \  CaCO0; ...M_§3
7. | Nitrate CaCO0:x 10
8. t A]ka_iinily CaCOq 125
9. | Total Anions 248
“10‘ : Iron(total) 0.3
11.| Total Silica 22
12.|  pH value 7.08.2 ;
13. ] Turbidity 10 |
Nole: Clarified water is used lor CW system as make up\& the CW system is

tration (COC) with
rrosion inhibilor
water quality

Table4 .
ANALYSIS OF DM WATER TO BE USED FOR

MAKE-UP WATER TO CONDENSER
Characteristics Value |
Silica (Max.) 0.02 ppm as Sio2
lron as Fe Nil
Total hardness Nil
pH value 6.8-7.2
Conduclivity Nol more than 0 ° mhos/cm

excluging (Ihz ¢

T

~e CO2

OT-1A PROJECTS
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Table-5

9.00.00 STEAM GENERATOR DATA

1. ocalion QOutdoor

2 OReralion Base lpad

3. Typ Pulvensed coal fired

4. Maximum Continuous Raling 2120 Tons/h.

5. . Steam pressure al SH oullet 255 Kgicm” (a)

6. Steam lemperature al SH oullet 568°C

7. Oil for start-up\and llame HFQ/LSHS/HPS/ILDO

stabilisalion
8. Fuel oil system siging 30% of Boiler MCR for Heavy oil/

LSHS/HPS (7.5% BMCR for LDD)

9. Pulverised coal size Minimum 70% through 200 Mesh
and 99% thru 50 mesh

10. Type of pulveriser Verlical spindle mills

t1.  Type of ol burners Steam atomised, {Air atomised
for LDO)

12. No. of air healers Two Biseclor(2) for the secondary air side &

Two Biseclor(2) for the primary air side

13. No of ID Fans Two (both working)

10.00.00 ESP DATA

i I neation Downstream\side of Air prehealers
2. Operation; Base load
3. Type: Rigid Discharge kame '
4. Rapping Intermittent
_ —
TECHRICAL SPECIFICATION SUE SECTION.I-AB
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Table-6
List of Drawings placed below in this sub seclion:
Sl.No. Drawing Description | Drawing No.
Genera\\ayout Plan Enclosed
- Equipment Dayoul Plan Enclosed
3. ID system-Elevalion & | Enclosed
Plan
4‘ Pipe Cable Trestle LaNt Enclosed
2 Pipe Cable Tres\e | Enclosed
Foundation |
e Chimney foundation details
Chimney | Chimney N\Ilype of Level of Level of
shell foundation undation Top of Bottom of
outer outer foundation | foundation
diameler | diameter (m) (m)
at ground | (m)
level (m)
i . - -
]. 32 46.7 Raft RL(+) RL(+)
: Unil #1 supported 0.20 115,95
.' on piles
| 1
| Unil 34.5 51,22 Raft RL(+) RL(+)
, 4283 supported 120.20 115.70
? on piles
| TR — s N——
TECHNICAL SPECIFICATION SUB SECTION-1-A8
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TITLE: SPECIFICATION No: PE-TS-457-571-18000-A001

3x660 MW NABINAGAR STPP SECTION-C, SUB-SECTION-C1

TECHNICAL SPECIFICATIONS FOR REV. 01 DATE: SEP 2020

AGITATORS SHEET : 1 OF 20

1.0. APPLICABLE CODES & REGULATIONS

The design and materials shall conform to the requirements of applicable codes and regulations of the
latest edition. The design, manufacture, installation and testing of the Agitator shall follow the latest
applicable Indian/International (AISI/ ASME/EN/Japanese) Standards.

Bidder shall supply the equipment in accordance with relevant regulations, codes and standards
specified in the specification. If required by relevant regulations, codes and standards specified in the
specification, Successful Bidder shall assist BHEL to obtain approval against the equipment,
documents and drawings by Indian authorities.

2.0. PROVENNESS CRITERIA/Pre-QUALIFICAITON REQUIREMENT

The Bidders are required to meet the Qualification Requirement (PQR) for Agitators as per Proven-
ness Criteria & shall submit the credentials as called in the tender document. Bidder shall submit the
Annexure to qualification requirement (Attachment-3k). Only OEMs qualifying as per the
Qualification requirement shall be considered for placement of order.

3.0. TECHNICAL INFROMATION

3.1 AGITATOR DETAILS:

For agitators refer “Agitator Schedule” in Section-II, Annexure-8 of the specification.

3.2 MATERIAL OF CONSTRUCTION

S1. No. Material'of Horizontal agitators (side Vertical Agitators ( Top entry)
construction entry)
; Impeller blade Alloy 926 or better material Alloy 926 or better material
Impeller Hub Alloy 926 or better material Alloy 926 or better material
i (or) Carbon steel with 6mm thick
’ Bromo/Chloro Butyl Rubber
Lining (as per Proven practice)
i Shaft Alloy 926 or better material CS with Rubber Lining (min 6 mm
) thk Chloro/bromo butyl Rubber)
v, Fasteners in wetted parts Alloy 926 or better material Alloy 926 or better material
v Fasteners in Non Wetted GI fastener (40 p plated) / GI fastener (40 p plated) / SS
: SS
Vi Mounting base Alloy 926/SM0O254 (Wetted | Carbon Steel
) parts)
vii Tank Nozzle (for inserting Not applicable (in BHEL Not applicable (in BHEL scope)
) agitator) with Flange scope)
Flush pipe for Start up FRP or Alloy 926 or Alloy Not applicable
viii with flange 59 (Material has to be
' selected based on flush
velocity)
Tank nozzle with flange (i)For absorber agitator Not applicable
(for Flush Pipe) Carbon Steel with 2mm
i« C276 lining inside the pipe
) and on the flange face
(ii)For other tanks -Carbon
Steel
X. Agitator Support Leg Carbon Steel Not applicable
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3.3 POWER SUPPLY DETAILS:
1. | POWER SUPPLY |
The following voltage levels shall apply:
3 phase, 6.6 kV AC ,50 Hz Voltage for motors rated 175 kW and
upto 1500 kW and for power distribution
within the plant.
3 phase, 415V, AC, 50 Hz Standard voltage for power supplies to

electric power consumers and motors
Above 0.2 KW and upto 175 kW.

1 phase 240V AC /3 phase 415 V AC, Standard voltage for power supplies to

50 Hz electric power consumers and motors
Upto 0.2 kW.

1. All equipments at 415V voltage level shall be suitable for voltage variation of

+10% and rated frequency of 50 Hz with a variation of + 3% to-5%, and 10
% (absolute sum) combined variation of voltage and frequency unless specifically
brought out in the specification.

2. Bidder shall design and supply the equipment suitable for satisfactory operation under
above mentioned power supply condition.

3. For further details refer electrical specification under Section-I, Sub-Section-C3.

3.4 AGITATOR ARRANGEMENT

For arrangement of Agitators please refer “SIZING CALCULATION, SELECTION PARAMETER FOR ALL
TANKS” under Annexure-III, Sub-Section-D, Section-I.

Auxiliary Absorber Tank Agitators will operate continuously when Limestone / Gypsum Slurry is
evacuated from Absorber for any Absorber maintenance work. Other Slurry Tanks and sumps
Agitators will operate continuously for FGD system operation.

4 SCOPE OF SUPPLY & SERVICES

The bidder shall assume sole responsibility for the design, fabrication, testing, surface preparation &
painting, packing, transportation and performance of the specified equipment with accessories, and
shall ensure that the equipment with accessories are in conformance with this specification, as well as
other documents which form part of the Purchase Order/Contract.

Various inspections by the BHEL/NTPC shall not relieve the Bidder in any way of his obligation to
maintain an adequate test, inspection, and documentation program of his own, and shall not relieve
the Bidder of any other obligation under this specification. Furthermore, any inadvertent overlook of
deviations from some requirements of this specification by the buyer shall not constitute a waiver of
these requirements, or of the Bidder's obligation to correct the condition when it is discovered, or of
any other obligation under this specification.

This specification only states the lowest technical requirement, neither specifying all technical details,
nor referring the pertaining code and standard fully. It is the Bidder's responsibility to ensure that the
complete delivery complies with all relevant codes, standards and specifications.

The Bidder is obliged to supply relevant drawings and documentation to the buyer. All to be in
English language and metric system, if not otherwise agreed in writing.

Scope for the bidders shall include Design, Manufacturing, Supply, and Supervision of Erection &
Commissioning
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Design: Broadly includes basic engineering, detail engineering, preparation and submission of
engineering drawings/calculations/datasheets/quality assurance documents/field quality plans, storage
instructions, commissioning procedures, Erection & assembly Drawings, operation & maintenance
manuals, performance guarantee test procedures and assisting BHEL in obtaining time bound approval
from customer.

Supply: The scope includes the following:

Includes manufacturing/fabrication, shop floor testing, stage inspections, final inspections,
painting & packing.

Mandatory spares as defined as Section-I, Sub-Section-D, Annexure-II.
Recommended spare parts list to be furnished (is not part of scope of supply)

Any special tools & tackles required for the entire equipment to disassemble assemble or
maintain the units.

Start-up & Commissioning Spares

First fill of consumables

Services: Services to be provided by the bidder:

Detailed Erection and commissioning procedure shall be submitted by successful bidder for
carrying out the erection and commissioning at site by BHEL.

Supervision for Erection & Commissioning, trial run at site

Performance guarantee tests at site & handover in flawless condition of the package to the
customer

Training of customer/ client O&M staff covering all aspects of the Agitators - Operation &
Maintenance, Trouble-shooting etc. at site

Training of customer at manufacturer’s works (3 persons for 2 days including lodging and
boarding)

Visits shall be planned by BHEL site team and prior intimation shall be sent to supplier for
visit to site for supervision services. Bidder shall be informed at least 10 days in advance for
the requirement of visit at site. Visiting team shall consist of one or two expert of bidder as
deemed necessary by them.

Bidder shall prepare the model of all Agitators under scope in an integrated & intelligent 3D
software solution using rule-based, data centric 3D Design software with equipment
drawings, data sheets, BOQ, schematics and logic diagrams etc. in the aforesaid 3D model.
After the completion of engineering the corresponding complete 3D review model shall be
handed over to BHEL.

The scope of supply for AGITATORS shall include but not limited to the following:
A) For Horizontal (Side Entry) Agitators:

SI.
No

Scope

l.

AGITATOR complete with

i. AGITATOR Blades

il. AGITATOR Shafts

iii.  Coupling arrangement (Flexible)

iv.  Single Mechanical Seals

V. Shaft Sleeve

vi.  Lanterns/ Stools ( Bearing Housing), Safety Guard
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SI. | Scope
No

vii.  Bearings
viii.  Agitator Mounting Flanges with gaskets and fasteners
ix.  Drive Motor(IE3) with gearbox arrangement
x.  Supporting arrangement including tie rods, gusset plates etc. of Side Entry Agitator on the
tank Wall. Vessel Nozzle and mating flange for supporting on the tank wall, gaskets and
fasteners.
xi.  VOID.
xii.  Foundation plate with foundation bolts, vessel nozzle
xiii.  Painting and Rust Prevention during shipment and construction
xiv.  Packing and transportation
xv.  Supervision of Erection & commissioning at site
xvi.  Special tools & tackles as applicable
xvii.  Start-up spares, Spare parts for commissioning & erection, Mandatory Spares: As per
Project Specific Requirement
xviii.  Installation, operation and maintenance manuals
xix.  Any other items required for completeness of the equipment except the items covered in
the exclusions.

B) _For Vertical (Top Entry) Agitators:

SI. | Scope
No
1. | AGITATOR complete with
i.  AGITATOR Blades
ii.  AGITATOR Shafts
iii.  Coupling arrangement (Flexible)
1v. Gland Packing, Seals, O Rings, Glands
v.  Shaft Sleeve
vi.  Lanterns/ Stools ( Bearing Housing), Safety Guard
vii.  Bearings
viii.  AGITATOR Mounting Flanges with gaskets and fasteners
ix.  Drive Motor(IE3) with gearbox arrangement
x.  Mating Flange for Supporting on Slurry Tank Roof
xi.  Shims
xii.  Painting and Rust Prevention during shipment and construction
xiii.  Packing and transportation
xiv.  Supervision of Erection & commissioning at site
xv.  Special tools & tackles as applicable
xvi.  Start-up spares, Spare parts for commissioning & erection, Mandatory Spares: As per
Project Specific Requirement
xvii.  Installation, operation and maintenance manuals
xviil.  Any other items required for completeness of the equipment except the items covered
in the exclusions.

The quantity, location of the agitators has been included in the agitator schedule (Section-II,
Annexure-8).

4.1 TECHNICAL REQUIREMENTS

I Agitators shall be supplied in tanks and vessels to prevent caking and settlement of particles
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out of the slurry, e.g. in the limestone slurry tank, Auxiliary Absorbent tank, and sumps etc.

II

All agitators shall be designed for continuous operation unless otherwise specified. The
design of the agitators shall be of proven type. BHEL, during detail engineering reserves
the right to ask for CFD (Computational Fluid Dynamics) analysis to accurately determine
equipment requirements. Successful Bidder shall provide the same without any additional
price implication.

I

Standard type agitators with suitable characteristics shall be used wherever practical. The
agitators shall be complete with motor, gearbox, agitator shaft, coupling, safety guards,
mechanical seal (for side entry agitators), impeller, support legs, agitator mounting flange
including bolts nuts and gasket etc.

v

All agitator parts and accessories in contact with the stirred fluid shall be constructed of
materials specifically designed for the conditions and nature of the stirred fluid and be
resistant to erosion and corrosion.

The material for the shaft (which is continuously in contact with slurry) and agitator blades
of the Auxiliary Absorbent Tank Agitators shall be made with Alloy 926 or better material.
For Agitators in other tanks, agitator blades shall be made with Alloy 926 or better material
and shaft can be rubber lined (minimum 6 mm thick Chlorobutyl Rubber). This does not
release the bidder of the responsibility for selecting the correct materials.

VI

Each agitator and its associated equipment shall be arranged in such a manner as to permit
easy access for operation, maintenance and agitator removal without interrupting plant
operation. It shall be possible to remove the sealing devices of the side mounted agitators
without having to drain completely the slurry inside the tank.

Vil

-VOID-

VIII

Lifting lugs and eyes and other special tackle shall be provided as necessary to permit easy
handling of the agitators and their components.

IX

Static and dynamic (as far as applicable) balancing of all agitators shall be carried out after
assembly.

All agitator parts and components shall be designed and calculated for fatigue life,
considering maximum bending loads, induced by fluctuating hydraulic forces and torsional
loads, based on the installed motor power. For side entry agitators the alternating bending
moment resulting from impeller and shaft weight has to be considered additionally.

XI

All exposed moving parts shall be covered by guards.

XII

The shape of the impeller blades of side entry agitator’s/top entry agitators shall be
designed to avoid wear on the impellers which will affect the agitator performance as
specified for a minimum period of 2 years of continuous operation under design conditions
for the range of slurry specified in the specification. In order to avoid excessive wear
impeller tip speeds must not exceed 12 m/s.

XIII

Belt drives (if applied for side entry agitators) shall be properly designed to provide a
minimum lifetime of 2 years under design conditions

XIv

It shall be noted that all Agitators are meant for keeping the solid particles in suspended
mode in liquid with “Full Off-Bottom Suspension” of solid particles to 98% of liquid
column to virtually “Uniform Solid Concentration”. No chemical reaction will take place.

XV

Maintaining a uniform concentration over the 95% of liquid column. Absolute sweeping of
solid particle from tank bottom is a must for all Agitators. If speed is required to be
increased to guarantee the above requirements; the same can be increased by vendor.
Bidder's machines that consume less power will be in an advantageous position.

XVI

It is to be noted that in continuous process any deposit at tank bottom is the loss of material
which are not getting converted as per process. Hence, total loss of material by
sedimentation is a loss to FGD Process & determines the “In efficiency of the Agitator”.

XVII

Vendor should ensure nil settlement; utilization of solid material shall be a guaranteed
parameter and will be assessed in percentage (%) term to net wet of solid mass of inflow or
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out flow. This is one of the guarantee parameter.

XVIII

Agitator and its driver shall perform on the test stand at shop and on the Agitator’s
permanent location at site within vibration limit. The vibration of combined unit will be the
responsibility of Agitator manufacturer. Agitator manufacturer is to ensure that Site
performance of vibration is one of the “Acceptance Criteria” of the equipment. Please note
that vibration at test stand can only be taken as “for information”.

XIX

Every Tank will have a pump whose suction line shall be connected to tank. These pumps
are to operate continuously at the lowest operating level which is decided by Process
requirement. Hence, the minimum operating level of liquid in every tank for every Agitator
is a must to assess the combined operation of Agitator as well as that of pump alone. The
Tank water level is indicated in “SECTION-II Annexure-8”.

XX

Agitator must have low-pitch propeller with low solidity ratio and Power Number of 0.3-
0.35. The Maximum Input Power at motor terminal shall be considered as a guaranteed
parameter under “Schedule of Guaranteed Parameters” in “SECTION-II Annexure-10-
Schedule of Guarantees”- and the same shall be calculated for maximum liquid level in
tank. A calculation of power specifying the hydraulic power of Agitator, Seal loss, Gear
box and Motor internal loss must be submitted along with the offer. A characteristics curve
showing power versus liquid level should be submitted from the lowest liquid level,
required for Agitator to maximum liquid level in the tank. Motor should be selected based
on the highest power demand with a 10%margin at maximum liquid level, taking into
account frequency variation.

XXI

The agitator shall be suitably designed for mounting and operation in purchaser’s tank
whose details are given under sizing calculation of tanks, annexed with the enquiry
specification (SECTION-I, SUB-SECTION-D, Annexure-lll). The bidder shall review and
seek clarifications, if any on Tank sizing document.

XXII

In case Bidder provides a Vertical Agitator with hub design, the same has to be of Alloy
926 or better material. Impeller hub material has to be Alloy 926 or better material.

XXIIT

Unless otherwise specified, for small diameter impeller, it shall be possible to remove
complete agitator assembly without dismantling through the opening provided on the
tank/sump, and for large diameter impeller, the blade shall be of removable construction for
ease of removal. Bidder shall also provide the headroom required for taking out the agitator
as above.

XXIV

Any instruments provided shall be Profibus Compatible.

XXV

Bidder shall provide the design and arrangement of baffle plates in circular tanks. Baffle
plates are in BHEL scope.

XXVI

Bidder shall provide proper dowelling between motor and base plate, gear box and
mounting tool/base plate, for ease of assembly of agitator unit. Tapered dowell shall be
provided.

XXVII

Vendor shall provide suitable arrangement for supporting the agitator shaft with impellers
during removal of gear-box for maintenance and details of such arrangements shall be
furnished.

4.2

CONSTRUCTIONAL FEATURES

A)

BLADE AND HUB OF PROPELLER

D)

The blades of the agitators shall be of Alloy 926 or better material.

1)

The Blade design of the Agitator to be of most efficient design in order to offer least power
consumption. The Agitator power consumption is part of the guarantee parameters.

111

Although Agitator will have substantial low speed because of reduction Gear Box,
hydraulic unbalance at impeller can cause severe vibration, hence it is mandatory that
rotating assembly shall be dynamically balanced to its rated speed.

V)

Impeller should be dynamically balanced to Gr: G16: ISO-1940 after rubber lining of shatft.

B)

SEAL
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Horizontal / Side Entry Agitators:

Agitators should be provided with Single Stage mechanical seal. The mechanical seal
should be as per [SO-21049 / API 682.

IIL.

The Mechanical Seals shall be so arranged that repacking or fitting of replacement seals can
be carried out with the minimum of disruption to plant operation.

I11.

Design the mechanical seals chamber to have sufficient room to lubricate and get seal face
cool with its own slurry.

Iv.

-VOID-

All mechanical seals, regardless of type or arrangement, shall be of the cartridge design.
Hook sleeve cartridge should not be used.

VL

-VOID-

VIL

Requirement of flushing water, its quantity, and pressure to be indicated in data sheet.

VIIL

Zero leakage is the intension of this specification. However, quantity of leakage, if it is
unavoidable, it should have a provision of collecting / or discharging back to the tank.

IX.

Mechanical seals shall be fitted and installed in the Agitator before shipment and shall be
clean. Mechanical seals shall be plugged with screw for shipping.

Intention of the specification is not to specify Type of Seal, Seal design, Spring
configuration, Seal configuration, Balanced or Unbalance type etc. Agitator manufacturer
to decide the same along with seal manufacturer, the best seal that is suitable for the offered
Agitator

XI

Seal life has to be guaranteed, taking into consideration all its components for 25000 hrs. If
the seals fail before the completion of guaranteed period, the same should be replaced free
of cost by the bidder.

XII

The sub-vendor of the seal shall be approved by customer during contract execution.

Vertical Agitators for Other Slurry Tanks & Drain Pit Tanks

Agitator shall be supplied with stuffing box or any proven equivalent or superior sealing
type. Construction of Gland Packing shaft seal system shall be as per the below fig:

II

Agitator shall be supplied with stuffing box or any proven equivalent or superior sealing
type. Mechanical and hydraulic conditions in the seal chamber, required to maintain a
stable film at seal face, including temperature, pressure and flow, shall be jointly
established by Agitator manufacturer and seal manufacturer, and shall be noted in data
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sheet submitted in tender. If mechanical seal is offered by bidder, the mechanical seal
should be as per ISO-21049 / API 682.

\9)

SHAFT

MOC of Shaft shall be as per Clause no.3.2 & “Agitator Schedule”, Section-II, Annexure-8.
Use of dissimilar material at flange joint shall be avoided to eliminate any crevice
corrosion. Spacing of the shaft joint should not be more than 3.0 m for easy assembly if it is
more than 40kg. If welding is used for joining two tubes, welding joint must be 100% radio
graphed. If split shaft is proposed for larger tanks , shaft flange at the joining interface has
to be rubber lined at manufacturer’s works and necessary fasteners have to be provided.

D)

BEARING & BEARING HOUSING IN GEAR BOX

Bearing shall be of rolling type radial and thrust bearing (FAG/SKF/Timken make only) as
required. Thrust bearing shall be sized for continuous operation under all specified
condition.

II

Thrust bearing shall provide full load capability if the Agitator’s normal direction of
rotation is reversed. Up-thrust and Down-thrust load must be taken into account in sizing
bearing. Life of the every anti-friction bearing, used in the bearing housing as per
manufacturer’s design, should have L10 of 25000 hr (minimum).

I

Bearing housing should be grease/oil lubricated. If bearing is oil lubricated, constant—level
sight-feed oiler of 100cc size or bigger capacity is to be provided. Bearing housing should
have oil drain, constant oil level indicator. A provision of one (1) number G1/2” thread
(ISO-228, Part-1)port is required for remote control of temperature of bearing housing oil
bath through RTD.

v

If bearing housing requires cooling water, volume and pressure of cooling water is to be
indicated in Technical Data Sheet.

Lubricating oil will be the responsibility of Gear Box manufacturer. Hence, manufacturer
has to make arrangement of first fill of oil at installation and at commissioning stage.
Quantity of oil and its grade is to be indicated in Drawing and Operation Manual.

E)

MATERIALS

Agitator components designated as “Full Compliance Material” shall meet the
requirements of the industry specification as listed for the material in the table as
well as in the specification in the respective section.

II

A detail quality plan is to be submitted along with offer for all items marked “Full
Compliance Material”.

1

Final acceptance of the quality plan will be approved by ultimate user, it is expected
that manufacturer to submit quality plan (QAP) along with the offer. The same shall
be followed at post order stage also. QAP should be as per the best practice
followed internationally to avoid any conflict of interest.

L9)

DRIVER (MOTOR)

Driver shall be sized to meet all specified operating conditions including bearing
housing , seal, external gear box and coupling loss( if any).

Motor shall be able to accelerate to speed at reduced voltage and frequency as
specified in “Site Power Supply Condition” as per Clause: 3.3.

I

It should meet the electrical specification (SECTION-I, SUBSECTION-C3).

G)

GEAR BOX

Gear box should be vertical flange mounted solid shaft type (Vertical Agitators),
reducing speed type, specially designed for the requirement of Slurry mixing and to
be manufactured by the Agitator supplier. Complete up-thrust and down-thrust,
developed by Agitator shall be taken by thrust bearing housing of Gear Box. An
auxiliary slow drive provision shall be provided in the Gear Box so that slurry is
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always kept in dynamic condition to avoid settling of slurry at bottom, in the event
of Agitator is not operating at its rated speed. Rating of Gear box shall be at least
1.5 times the rated torque of Agitator.

II.

The reduction unit shall be procured from a reputed manufacturer and shall confirm
to BS: 721 (latest edition)/AGMA/Equivalent specifications. The sub-vendor of the
gear-box shall be approved by customer during contract execution.

1L

Gear drives shall have splash type oil lubrication. If oil pumps are used, they shall
be removable for maintenance without disturbing the motor or drive housing.

Iv.

The gear reduction unit shall always be provided with an oil drain, a breather and
oil level gauge. The lubrication to be designed keeping in view that the temperature
within the bearing should not exceed 85 Deg. C.

-VOID-

VI

The bidder shall provide an easily accessible oil level gauge and a dipstick that will
indicate oil level under standstill and operating conditions.

H)

COUPLING & COUPLING GUARD

Coupling and coupling guard should be supplied between driver and driven
equipment.

II.

Coupling should be designed taking into consideration adequate service factor.

1L

Design rating of the coupling (excluding service factor) should be indicated in data
sheet.

Iv.

Coupling must be having locking screw so that it does not slide over shaft in due course
operation.

Vertical Agitators - Coupling between Motor and Gear Box shall be Spacer-type flexible
coupling, made of Cast Iron. Spacer shall be of sufficient length so than Motor and Gear
Box shall be able to run independently at no-load condition by detaching the respective
coupling.

VL

It is desirable that for servicing of seal, coupling half should not be removed. Coupling
should be dynamically balanced to Gr: G6.3, ISO-1940.

VIL

Removable coupling guard shall conform to the requirements of all applicable national,
industrial or statutory regulations.

D

PLATE AND FASTENING BOLTS

Base plate shall be interpreted as the component of Agitator assembly through
which the whole load will be transmitted to the Sole Plate/Nozzle over which the
equipment will be mounted. The Base plate shall be fabricated with mild steel of
structural quality (UTS=42N/sq mm minimum) with anti-corrosive paint of
sufficient dry-film thickness.

1L

Base plate must have provision of leveling on its intended mounting place. Nozzle
is not in the scope of supply of Agitator manufacturer. It should be noted that
Nozzle will be rubber lined to prevent any leakage of corrosive gases

M1

Alignment between Gear Head Shaft and Agitator shaft shall be within the
permissible limit of Gear Box. Similarly, misalignment between Motor shaft and
Gear Box Shaft shall be within 0.050 micron (radial) and 2 degree (angular) or
better as per requirement of Motor and Gear Box

Iv.

Base plate with desired number of hole shall be provided by the bidder, will be machined
on one side. Base Plate shall be welded to the structure after leveling, as recommended by
Agitator manufacturer and rubber lining is completed before placing the equipment in its
desired location.

J)

OTHER COMPONENTS
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All fasteners used in wetted condition must be of Alloy 926 or better material so that even
I if it comes in contact with liquid by swelling of rubber, thread remains unaffected. Raw
material of fastener must undergo Inter-granular Corrosion test as per ISO-3651, Part-1 for
Nitric Acid test.
I Mounting flange dimensions shall be as per ASME B16.5 up to 600 Nb, ASME B 16.47 for
more than 600 NB.
Rubber Lining (As Applicable)
a) Rubber lined surfaces shall utilize 6 mm nominal thickness chlorobutyl rubber.
I b) Areas of high wear (e.g. leading edges on impeller blades) shall have an additional
6 mm of rubber for abrasion protection.
¢) No field-applied linings are permitted except for file patch kits.
K) | GENERAL REQUIREMENT OF SIDE ENTRY AGITATORS:
L All Agitators shall be designed for continuous operation.
" The Material of Construction (MOC) of Agitators shall be Alloy 926 or better material
| as per Cl. No. 3.2 & “Agitator Schedule” ”, Section-II, Annexure-8.
. | It should be of Flange mounted type.
Nozzle size, on which Agitator shall be mounted, shall have enough opening to Insert
v, | rotating assembly from side. Bidder shall inform the required nozzle size. Further the
mating flange shall be in the scope of the bidder.
V. The Bidder to consider Gypsum Sedimentation during stoppage of Agitator.
The following information to be provided along with the bid:
a)  Impeller Diameter
yvi | b))  Impeller Speed
¢)  Agitator Pumping Capacity ( m"3/min)
d)  Volume per Agitator:
L) GENERAL REQUIREMENT OF TOP ENTRY AGITATORS IN OTHER
SLURRY TANKS & DRAIN PITS:
L All Agitators shall be designed for continuous operation.
The Material of Construction (MOC) of Agitators: Agitator blades shall be made with
IL Alloy 926 or better material & Agitator shaft can be rubber lined as per Clause No.3.2 &
“Agitator Schedule” , Section-1I, Annexure-8.
I It should be roof mounted.
Agitators shall be vertical mounted type and shall be driven by motor with reducing speed
gear box of rigid type, solid shaft coupling between gear box and agitator and flexible
Iv. coupling of spacer type between Motor and Gear Box. Both Gear Box and Motor should be
vertically/horizontally flange mounted type with a common frame of the whole equipment.
The entire thrust load of agitator should be transmitted to the thrust bearing of Gear box.
Nozzle size, on which Agitator shall be mounted, shall have enough opening to Insert
V. rotating assembly from top. Bidder shall inform the required nozzle size. Further the mating
flange shall be in the scope of the bidder.
Vi Cable entry to the Motor terminal box should preferably be from top when motor is
' vertically mounted at its position and it should be easily accessible.
VIL. | Impeller should be dynamically balanced to Gr: G16: ISO-1940 after rubber lining of shaft.
VI In case Bidder provides a Vertical Agitator with hub design the same has to be of Alloy
926 or better material
IX | Operation speed of the Agitator motor shall be at least 25% below the first critical speed.
X -VOID-
XI -VOID-
4.3 | MOTOR
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All AC motor shall be Squirrel cage induction motor and, shall be suitable for direct —on-
line starting. Rating of the motor should of Type S1 (Continuously rated) as per [SO-60034,
Part-1. Rating of motor must be selected with minimum margin (as per the below table)
above the maximum load demand of the driven equipment under entire operating range
including voltage and frequency variation:

Agitator Rated BKW Motor Margin

<22KW 125% of Agitator Rated BKW
22KW-55KW 115% of Agitator Rated BKW
>55KW 110% of Agitator Rated BKW

It should meet the electrical specification (SECTION-I, SUBSECTION-C3).

GENERAL REQUIREMENTS

Metric unit shall be used in the drawings and in the any displays on the equipment’s.
Special attention should be taken that the unit of pressure shall be in dual scales of kPa and
kg/cm2(G). For instance the pressure gauges should have dual unit’s indication.

Descriptions in the drawings, in the documents, and in the displays shall be in English

All rotating parts such as coupling shall be covered with suitable protective guards. Guards
shall be easily removable type.

The equipment shall be designed to withstand the corrosive and moist environment in
which these are proposed to operate.

Noise level produced by any rotating equipment individually or collectively shall not
exceed 85 dB measured at a distance of 1.0 meters from the source in any direction and
1.5m above operating floor.

The overall vibration level shall be as per ISO 10816.

Suitable drain connections shall be provided.

The equipment shall be suitable for stable operation continuously.

Corrosion allowance: Corrosion allowance for entire equipment shall be in accordance with
latest applicable Indian / International standard. Carbon steel shaft shall have a corrosion
allowance of 6mm on its diameter. On other non-pressure carbon steel parts a corrosion of
3mm shall be considered on each surface.

10

Unless otherwise specified , flanges shall be in accordance with ANSI B16.5 Class 150

11

Name plate: All equipment shall be provided with nameplates indicating the item number
and service name. Name plates shall be of 304 Stainless steel plate and placed at a readily
visible location. Nameplate of main equipment shall have enough information, which will
be confirmed during engineering phase. Stainless steel nameplates for all instruments and
valves shall be provided.

12

Rotation arrows shall be cast in or attached with stainless steel plate on each item of
rotation equipment at a readily visible location.

13

Unless otherwise specified, all equipment items where the weight exceeds 15 kg shall be
provided with suitable lifting lugs, ears or ring bolts or tapped holes for lifting rings.
Minimum shock factor for lifting lugs shall be minimum 2.0. The position of lifting lugs
and reference dimension shall be shown on GA and/or outline drawings. NDT shall be
conducted for lifting lugs. When any spreader bars are required for lifting and laydown, the
bidder shall provide spreader bar with equipment.

14

Skid Mount/Transportation: Equipment shall be fabricated as skid mount design as much as
practical to minimize erection at the site.

15

If the driver/driven equipment train is in the resonance condition or any vibration problems
occur, the bidder shall solve the problems in a timely manner.

16

Bidder shall provide the necessary gaskets.

17

All the surfaces of the carbon steel should be rust prevented before shipment for the period
of at least 12 months for storage and construction.

Page 50 of 381

50



83819/20

20/PS-PEM-MAX

TITLE: SPECIFICATION No: PE-TS-457-571-18000-A001
3x660 MW NABINAGAR STPP SECTION-C, SUB-SECTION-C1
TECHNICAL SPECIFICATIONS FOR REV. 01 DATE: SEP 2020
AGITATORS SHEET : 12 OF 20

18

Bidder to provide capacity of hoist required for material handling and the details of heaviest
component to be handled. Bidder shall provide a typical arrangement/drawing of the
handling arrangement.

19

The list of all Bought out items with makes and country of origin to be mentioned along
with offer to be submitted.

20

Cost towards the participation in discussions/meetings, providing technical assistance
during technical discussions/meetings with customer for approval of drawing/documents
etc. TA/DA, boarding and lodging to attend these meetings shall be borne by the bidder and
shall be inclusive in supply portion.

21

Material of construction for all equipment/components shall be subject to customer/ BHEL
approval during detail engineering. Accordingly bidder shall consider MOC for all
equipment/component (complying tender specifications), as per best engineering practice,
global standard and global references, in case no MOC is available in specs.

22

Bidder to provide sub vendor list and Bidder shall strictly adhere to customer approved
vendor list (reference list is included in SUB-SECTION-D, Annexure-I). In case bidder
proposes an additional vendor for an item or vendor approval is required for any new item,
acceptance shall be subject to approval by customer/ BHEL before placing order and bidder
shall submit relevant documents to take up with customer for approval. Bidder shall submit
relevant documents as per Sub-Supplier Questionnaire provided in referred Annexure .

23

It shall be the complete responsibility of the successful bidder to obtain “Sub Vendor
Approval” from BHEL / customer for all equipment’s & components. Any delay in sub
vendor’s approval should not affect the project schedule. If any of the sub vendors does not
have the approval of customer/ BHEL, the same may be replaced with another
customer/BHEL approved sub-vendor only, without any price implications to BHEL.

24

The modalities of inspection (Stage, Final, In-process) shall be finalized during detail
engineering after submission of quality assurance plan (QAP). It shall be reviewed by the
end customer and BHEL. Bidder shall follow the procedures of inspection as per the
approved QAP. Bidder has to submit the following documents along with inspection call
and if any other documents required as per approved QAP.

- Raw material inspection certificate

- Internal test reports

- Statutory certificates as required.

- All inspection & testing shall be carried out based on the following documents:
a. Relevant Standards

b. Specifications

c. Approved drawings

d. Data Sheets

e. Calibration certificate for all the measuring instruments

25

During detail engineering, bidder to strictly adhere to BHEL drawing formats, document
numbering, quality plan & FQP formats

26

The identification and numbering of equipment, systems, items, etc. of supply, as well as of
all documents and drawings shall be in accordance with reference Designation System for
Power Plants - KKS system.

27

Complete detail engineering drawings, calculations, selection of components etc. shall be
reviewed & subject to approval of BHEL/end customer during detail engineering

28

Bidder shall furnish necessary inputs & drawings of all equipment in editable Auto CAD/
MS-Word /Excel format.

29

During detail engineering, successful bidder shall ensure flow of drawings/documents as
per schedule. Any comments from BHEL/end customer should be addressed timely by the
bidder.

30

Bidder to note above mentioned points not exhaustive and any work /items required for
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completing the smooth operation and ensuring satisfactory running of the machines till final
hand over to the end user shall also be in the scope of the bidder.

31

Bidder shall provide design support to assist the Purchaser in efficiently integrating the
furnished equipment. Design support specifically includes:
e Bidder shall verify/ validate the number and location of agitators to keep material
in suspension.
e Static and dynamic loading information and requirements for agitator support
design (applicable for top & side type)

PACKING AND FORWARDING

Proper packing to be ensured.

Indigenous Supply: Agitator & sub system assembly shall be wrapped in polythene bags
& packed in a strong rigid wooden crate. Rain water should not enter into the Agitator
internals during storage in the outer yard of power plant. Further the packing shall be done
in line with requirements mentioned in point no. 2 to 20 of this section.

Imported Supply: All imported supply should be packed as per Sea worthy packing
standards as per Sub-Section D, Annexure-V. All imported items should have Sea worthy
packing. Liberal packing materials and struts shall be provided to arrest rolling and to
protect from transit damages.

Equipment and process materials shall be packed and semi-knocked down, to the extent
possible, to facilitate handling and storage and to protect bearings and other machine
surfaces from oxidation. Each container, box, crate or bundle shall be reinforced with steel
strapping in such a manner that breaking of one strap will not cause complete failure of
packaging. The packing shall be of best standard to withstand rough handling and to
provide suitable protection from tropical weather while in transit and while awaiting
erection at the site.

Equipment and materials in wooden cases or crates shall be properly cushioned to
withstand the abuse of handling, transportation and storage. Packing shall include
preservatives suitable to tropical conditions. All machine surfaces and bearings shall be
coated with oxidation preventive compounds. All parts subject to damage when in contact
with water shall be coated with suitable grease and wrapped in heavy asphalt or tar
impregnated paper.

Crates and packing material used for shipping will become the property of end customer.

Packaging or shipping units shall be designed within the limitations of the unloading
facilities of the receiving ports and the ship which will be used. It shall be the bidder’s
responsibility to investigate these limitations and to provide suitable packaging and
shipping to permit transportation to site.

Packing (tare) shall be part of the equipment cost and shall not be subject to return. The
packing should ensure integrity and cohesiveness of each delivery batch of equipment
during transportation. In case of equipment assemblies and unit’s delivery in the packing of
glass, plastics or paper the specification of packing with the material and weight
characteristics are to be indicated.

Each package should have the following inscriptions and signs stenciled with an indelible
ink, legibly and clearly:

a. Destination

b. Package Number

c. Gross and Net Weight

d. Dimensions

e. Lifting places

f. Handling marks and the following delivery marking
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Each package or shipping units shall be clearly marked or stenciled on at least two sides as
per the dispatch instruction givens during the contract. In addition, each package or
shipping unit shall have the symbol painted in red on at least two sides of the package,
covering one fourth of the area of the side.

Each part of the equipment which is to be shipped as a separate piece or smaller parts
packed within the same case shall be legibly marked to show the unit of which it is part,
and match marked to show its relative position in the unit, to facilitate assembly in the field.
Unit marks and match marks shall be made with steel stamps and with paint.

10

Each case shall contain a packing list showing the detailed contents of the package. When
any technical documents are supplied together with the shipment of materials no single
package shall contain more than one set of such documents. Shipping papers shall clearly
indicate in which packages the technical documents are contained.

11

The case number shall be written in the form of a fraction, the numerator of which is the
serial number of the case and the denominator the total number of case in which a complete
unit of equipment is packed.

12

Wherever necessary besides usual inscriptions the cases shall bear special indication such
as “Top”, “Do not turn over”, “Care” , “Keep Dry” etc. as well as indication of the center of
gravity (with red vertical lines) and places for attaching slings (with chain marks)

13

Marking for Safe handling: To ensure safe handling, packing case shall be marked to show
the following:

a. Upright position

b. Sling position and center of Gravity position

c. Void.

d. Fragile components ( to be marked properly with a clear warning for safe handling)

14

Each crate or package is to contain a packing list in a waterproof envelope. All items are to
be clearly marked for easy identification against the packing List. All cases, packages etc.
are to be clearly marked on the outside to indicate the total weight where the weight is
bearing and the correct position of the slings are to bear an identification mark relating
them to the appropriate shipping documents. All stencil marks on the outside of cases are
either to be made in waterproof material or protected by shellac or varnish to prevent
obliteration in transit.

15

The packing slip shall contain the following information: -

Customer name, Name of the equipment, Purchase Order number with Date, Address of the
delivery site, Name and Address of the Sender, Serial Number of Agitator, and BHEL item
Code, Gross Weight and Net weight of Supplied items.

16

Prior to transport from manufacturer’s work to destination, components of the unit shall be
completely cleaned to remove any foreign particles. Flange faces and other machined
surfaces shall be protected by an easily removable rust preventive coating followed by
suitable wrapping.

17

All necessary painting, corrosion protection & preservation measures shall be taken as
specified in painting schedule. Supplier shall consider the coastal environment zone which
is defined as “very severe” during final finishing/shipping.

18

Successful bidder shall furnish the detail packing /shipment box details with information
like packing box size, type of packing, weight of each consignment, sequence no. of
dispatch, no. of consignment for each deliverable item against each billing break up units/
billable blocks. Without these details the BBU shall not be approved during detail
engineering.

19

All items/equipment shall be dispatched in properly packed condition (i.e. no item shall be
dispatched in loose condition such that it becomes difficult to store/identify its location at
site at a later stage).

20

Cases which cannot be marked as above shall have metal tags with the necessary markings
on them. The metal tags shall be securely attached to the packages with strong steel binding
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wire. Each piece, Skid, Case or package shipped separately shall be labelled or tagged
properly.

8 | SUPERVISION OF ERECTION, TESTING AND COMMISSIONING

The erection of Agitators will be done by owner as per Erection Manual and check List to
be provided by the bidder during detail engineering. However, the bidder shall make visit as

1 per enquiry/PO for the supervision of erection, pre-commissioning & post- commissioning
check-up, start-up, testing and trial runs of all the items covered under the scope of supply
& Services.

2 The bidder will be informed well in advance for the visit.

3 -VOID-

Price comparison for evaluating the lowest bid will be considered for all main supply,
4 supervision of E&C charges and mandatory spares price all together along with the loading
on account of guarantee power consumption (as applicable).

Scope of Supervision for Erection & commissioning: No. of visits & total no. of days to be

> considered shall be as indicated in price schedule.
Any other service required for making the installation complete in all respect within battery
6 limits and for satisfactory erection & commissioning of the system shall be in bidder’s

scope.
9 [ EXCLUSION
The following work associated with the Agitators will be by others:

a. Access, Walkways, platforms and ladders

b. Handling equipment (hoist) along with the handling arrangement. However,

bidder shall provide the details of the same to BHEL.
c. Baffle plates
d. Installation, however, supervision of erection and commissioning shall be in
bidder’s scope

10 [ INSPECTION AND TESTING
1 The General inspection requirements to be considered are as below:
Bidder shall furnish written copies of shop production, fabrication and quality test
2 procedures and drawings to be used on the Agitators for review by BHEL/end customer
prior to manufacture.
The Bidder shall furnish performance test procedure along with standard. The test
procedure will be reviewed and approved by the BHEL/customer.
Since there is no standard for “Acceptance Test Procedure” for Agitator, Agitator
4 manufacturer is to submit a test procedure and Quality Plan, clearly indicating that
equipment will meet the desired parameter.
Power consumption at motor terminal and vibration of equipment will be conducted at site.
5 Vendor to indicate other material tests that are to be conducted as per their practice in their
Quality plan.
No liquid should enter the tube through any flange joint. “O”-ring used in the flange joint
will deteriorate at a highly chlorinated and acidic environment of medium at a maximum
operating temperature unless right quality of rubber is used. Hydrostatic testing of tube
assembly is required at a pressure of twice that of maximum liquid column in any tank or
30m whichever is higher. The hydro test duration will be for a minimum of 1 hr to check
sweating of any flange. Hydrostatic test is meant in part for a check of equipment joint at
new condition only. It is cannot be considered as a guarantee of functional objective of
rubber used.
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Mechanical Run Test (in air)
Each Agitator unit shall be given a 4-hour mechanical run test in air at vendor's shop.
Agitator unit shall be mounted in the same manner as it will operate in the field. During this
test the record shall be made of:
a) Shaft run out at free end.
b) Dynamic shaft deflection adjacent to the mechanical seal/packing/vapor seal.
¢) Gearbox oil temperature and temperature of bearing housing in stool. The temperature of
7 the gear box oil shall not exceed ambient plus 40 Deg. C and that of bearing housing shall
not exceed from room temperature plus 20 Deg. C after temperatures have stabilized.
d) Bearing Housing vibration checks shall be carried out. Maximum acceptable vibration
velocity shall be 6 mm/sec.
e) Noise level shall be checked and shall be within the specified limits mentioned in the
specification.
f) Agitator shaft RPM and motor RPM.
g) Check of satisfactory operation of shut off and retracting arrangement.
Mechanical Run Test (in water)
Each agitator unit shall be given a load test in water at the vendor's shop. The duration of
this test shall be 4 hours unless agreed otherwise between the Purchaser and the vendor.
The following parameters shall be recorded during the test:
a) Dynamic shaft deflection adjacent to the mechanical seal/packing/vapor seal.
b) Gear box bearing oil temperature and temperature of bearing housing in stool. The
temperature of gear box oil shall not exceed ambient plus 40°C and that of bearing housing
shall not exceed room temperature plus 20°C after the temperatures have stabilized.
8 ¢) Bearing housing vibrations. Maximum acceptable vibration velocity is 6 mm/sec.
d) Noise levels shall be checked and shall be within the specified limits mentioned in the
specification.
e) Electrical power input to the motor.
f) Agitator shaft RPM and motor RPM.
g) Check of satisfactory operation of shut off and retracting arrangement.
As a part of the Quality Assurance Plan, bidder has to demonstrate the power consumption
of each agitator at shop with the available fluid along with relevant calculation to establish
the correlation with the slurry used for the project.
Acceptance Test (at Site)
9 After the agitator has been installed at site and is ready for test, vendor shall depute his
representative to supervise the site acceptance test
10 DYNAMICS
10.1 | CRITICAL SPEED
10.1.1 | Operation speed of the Agitator motor shall be at least 25% below the first critical speed
Additional to the requirement of the critical speed of Agitator, as specified above. Agitator
10.12 manufacturer is to analyze the torsional critical speed of combined system of Agitator, Gear
~7 | Box and Motor to establish there is a separation margin of minimum 20% between the
torsional critical speed (dry/wet) and any operating speed.
10.2 | VIBRATION SEVERITY
During performance test, unfiltered vibration measurements shall be made with running of
10.2.1 | Agitator in Air. Measurement shall be taken on the Gear Box thrust bearing housings as
well in motor top.
Guaranteed Site vibration of the equipment on its own pedestal, at commissioning with
10.2.2 | normal level of liquid and with maximum liquid at respective tank, Vibration limit at site
will be as per ISO-10816 and 1.5-2.3mm/sec even if Motor rating falls below 15kw.
1023 Vi;bra'tion measurements of bearing housing shall be made in root mean square (RMS)
velocity.
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10.2.4

Vibration levels measured on the non-rotating parts shall not exceed the zone limit “B” as
defined in ISO 10816 at steady conditions and shall not exceed the zone limit “C” as
defined in ISO 10816 at transient conditions.

11

For surfaces with rubber lining, welding shall be visually inspected to verify the absence of
rough area and unacceptable transition between surfaces which prevent the adequate
adherence of rubber. The acceptance criteria shall be as per latest standard.

12

For surfaces with rubber lining, degree of cleaning shall be visually checked before the
application of the coating. There must be no area with oxidation, dirt or partially or
generalized corrosion defects.

13

Test certificates shall be issued for each lot of raw material used in the coating,
corresponding to specific weight and traction resistance.

14

For surfaces with rubber lining, adherence test shall be conducted on production samples.
Adherence test shall be conducted on the actual surface through hammering. In order to
verify the absence of air packets (or) surface without adherence.

15

For surfaces with rubber lining, Coating thickness shall be checked at 100%. A High
voltage porosity test will be conducted on 100 % of the coated surface.

16

Out of all Agitators One Number of each type will be inspected at the Bidder’s works
before dispatch or where the test facilities are available.

17

The Bidder shall conduct performance test for the remaining Agitators and submit the
reports.

18

Contract shaft mechanical seals shall be used during shop tests, unless the seal design is
unsuitable for the shop-test condition, if applicable.

19

Agitators shall not be released for shipment, until shop tests data and performance tests
curves have been approved by Owner.

20

Bidder should furnish performance guarantee as per applicable guarantee for the design,
manufacture, material and safe operation of the equipment’s.

21

Bidder to arrange all calibrated gauges, Instruments during inspection.

22

Mechanical running and the performance test shall be carried out. Bidder to arrange Motor
of same / higher rating for the shop test and inspection.

11

PAINTING

Painting details for agitator support: -
Please refer painting specification (SECTION-C, SUB-SECTION-C2C).

Rust preventive paint after inspection at shop floor before dispatch shall be in bidder’s
scope.

Corrosion protection, coating and galvanizing, painting shall be taken care by the bidder.
Bidder shall submit the painting scheme during detail Engg. in line with the specification
and shall be subject to approval of BHEL / End Customer.

12

SPARES, TOOLS & TACKLES

Bidder shall supply a set of special tools and tackles required either for erection or
operation or maintenance of the agitator units. A list of such tools shall be submitted by
bidder along with the offer.

Any special tools & tackles required for the entire equipment to disassemble, assemble or
maintain the units, they shall be included in the quotation and furnished as part of the initial
supply of the machine. List of special tools & tackles shall be decided by bidder as per his
proven practice. When special tools are provided, they shall be packaged in separate, boxes
with lugs and marked as “Special Tools for (tag / item number).” Each tool shall be
stamped or tagged to indicate its intended usage. Levers and eye bolts for the removal of
parts to be serviced shall be submitted with special tools (SECTION-II Annexure-7).

12.1

START UP & COMMISSIONING SPARES
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Start-up & Commissioning Spares shall be part of the main supply of the Agitators. Start-up
& commissioning spares are those spares which may be required during the start- up and
commissioning of the equipment/system. All spares required for successful operation till
commissioning of Agitator shall come under this category. Bidder shall provide an
adequate stock of such start up and commissioning spares to be brought by him to the site
for the equipment erection and commissioning. The spares must be available at site before
the equipment’s are energized. The List of such spares to be provided during bidding stage
(SECTION-II Annexure-9).

12.2

RECOMMENDED SPARES

Bidders shall also furnish the recommended spares list along with the offer required for 3
years of normal operation of the plant and should be independent of the list of the
mandatory spares. Prices of recommended spares will not be used for evaluation of the bids.
The price of these spares will remain valid up to 6 months after placement of Notification
of Award for the main equipment.

12.3

MANDATORY SPARES:

Bidder to quote for the mandatory spares as per the Mandatory Spare list (SECTION-I,
SUB-SECTION-D Annexure-II).

Bidder shall quote for the “Mandatory Spares Part List”, and it will be considered for L1
evaluation. Mandatory spare parts items shall be handed over separately and shall not be
mixed with the supply of the main equipment parts. Spares shall be sent in pre-decided lots
in containers/secure boxes. All boxes/containers are to be distinctly marked in red color
with boldly written “S” mark on each face of the containers. Spares shall not be dispatched
before dispatch of corresponding main equipment’s. Each item shall be labelled in English
and be packed against damage and sealed to prevent deterioration from corrosion. The
protection shall be sufficient for a minimum of 10 years’ storage in a dry weatherproof
building.

All spares supplied under this contract shall be strictly inter-changeable with the parts for
which they are intended for replacements. All the mandatory spares shall be manufactured
along with the main equipment components as a continuous operation as per same
specification and quality plan.

13.0

FIRST FILL OF CONSUMABLES

Bidder’s scope shall include supply and filling of all chemicals, lubricants, grease, filters
and consumable items for operation up to commissioning including top up requirements.
All lubricants proposed for the plant operation shall be suitable for all operating and
environmental conditions that will be met on site consistent with good maintenance
procedures as instructed in the maintenance manuals.

II

Bidder shall also supply a quantity not less than 10% of the full charge of each variety of
lubricants, servo fluids, gases, chemicals etc. (as applicable) used which is expected to be
utilized during the first year of operation. This additional quantity shall be supplied in
separate containers.

I

Detailed specifications for the lubricating oil, grease, gases, servo fluids, control fluids,
chemicals including items qualities and quantities required per month of the plant operation
for the end customer/BHEL’s approval herein shall be furnished within 2 months of
placement of Order. On completion of erection, complete list of bearings/equipment giving
their location and identification marks shall be furnished to BHEL along with lubrication
requirements. All types of chemicals, consumables, lubricants and grease shall be readily
obtainable locally and the number of different types shall be kept to a minimum. For each
type and grade of lubricant recommended, bidder shall list at least three equivalent
lubricants manufactured by alternative companies.

14.0

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:
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POWER GUARANTEE
Bidder to specify the total guaranteed power per Agitators operating at the rated capacity in
their offer.

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

The following agitators will be considered for power consumption:

1) Filtrate Water Tank Agitator

2) Secondary Hydro Cyclone Feed Tank Agitator

3) Waste Water Tank Agitator

4) Limestone Slurry Storage Tank Agitator

5) Primary Hydro Cyclone Feed Tank Agitator

The best of the parameter for auxiliary power consumption quoted by any qualified bidder
shall be taken as the base or ceiling value. Bid prices of other bidders will be loaded for
every KW excess over the ceiling value as per the formula given below.

Adjustment factor for excess power consumption = (GPC-CV) X PL X No’s of Working
Agitators

GPC- Guaranteed Power Consumption quoted by bidder in KW

CV-base Value i.e. lowest quoted power consumption in KW

PL- Power Loading @ USD 1538 per KW

15

LIQUIDATED DAMAGES FOR POWER CONSUMPTION

If actual Power Consumption during prove out (or) PG Test operating at the duty point exceeds
the value guaranteed by the bidder, liquidated damages for shortfall in performance shall be
deducted from contract price as per the formula given below for Liquidated damage
deductible in INR = (APC-GPC) X P X Total no of working agitators

Where

GPC- Guaranteed Power Consumption quoted by bidder in KW

APC- Actual Power Consumption in KW

N- Total Number of working Agitators

P- Penalty @ 2484 USD per KW

16

PERFORMANCE GUARANTEE

All performance tests for Agitators shall be carried out in accordance with any latest
international codes/standards.

Bidder shall furnish Performance guarantee for the design, manufacture, material, safe and
trouble-free operation of the Agitators and its accessories

The Bidder shall ensure a design of the equipment to achieve an average target availability
of 98% for 120 days and average target availability of 95% for 1 year.

Noise level <85 dB (A) at 1m horizontal distance from equipment/enclosures and 1.5m
above operating floor is to be guaranteed.

Vibration levels measured on the non-rotating parts shall not exceed the zone limit “B” as
defined in ISO 10816 at steady conditions and shall not exceed the zone limit “C” as
defined in ISO 10816 at transient conditions.

Acceptance tests to be carried out as per the procedure defined by the bidder which shall be
submitted for BHEL/ end customer approval.

In the event that the performance test is unsuccessful, bidder shall take necessary remedial
action at his cost and the performance test shall be repeated.

17

DOCUMENTATION

DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

The Bidder shall submit all documents, drawings, diagrams and all such information, which
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TITLE: SPECIFICATION No: PE-TS-457-571-18000-A001
3x660 MW NABINAGAR STPP SECTION-C, SUB-SECTION-CL
TECHNICAL SPECIFICATIONS FOR REV. 01 DATE: SEP 2020
AGITATORS SHEET : 20 OF 20

are necessary to fully understand the offer for techno — commercial Offer. Vendors are
requested to comply with above in all respect. List of such documents have been indicated
in (SECTION-II Annexure-1).

DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT

The Successful bidder shall submit necessary data, documents and drawings for review,
approval as specified in this specification. Drawings that are reviewed by the end customer/
BHEL, will be returned to bidder with a transmittal letter with any comments and / or
questions marked on the drawings or noted in the letter. All comments and questions must
be resolved before a resubmission of drawings / documents. If the design has not developed
enough to resolve some of the comments or questions, bidder shall place a “hold” on those
items or areas of design. End customer/ BHEL reserves the right to return drawings
unprocessed to bidder if there exists any evidence that bidder has not acknowledged all
comments and questions.

All necessary GA drawings, sections, sub-assembly drawings, specifications of main and
sub components and necessary set of operation & maintenance manual as asked by end
customer must be furnished by bidder in soft and hard copy forms. For all documents
softcopy format shall be searchable pdf, however in addition all drawings, diagrams shall
be supplied in ACAD or other editable format and all lists in Excel format. Further break up
of technical documents will be discussed during finalization of the purchase contract.
All documents in hard and soft form are to be submitted in the English language. Electronic
Copies shall be submitted in primary original data format (e.g. DOC, XLS, DWGQG) as well
as in a printable non-proprietary document format (e.g. PDF). Especially P&IDs shall be
submitted as DWG files and PDF files. Bidder to ensure submission of hard copies as per
end customer requirement for all engineering drg/doc and for all subsequent revisions along
with a soft copy through email to concerned project team.

The list of such drawing/documents have been indicated in (SECTION-I, SUB-SECTION-
D Annexure-1V).

18

LIST OF REFERENCE DRAWINGS BY BHEL

The document specified in Annexure-III, Sub-Section-D of Section-I are being provided
along with the tender specification for estimation and calculation purpose of the bidder.
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CUSTOMER SPECIFICATION
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TITLE:
3x660 MW NABINAGAR STPP

TECHNICAL SPECIFICATION FOR
AGITATORS

SPECIFICATION No: PE-TS-457-571- 8000-A001

SECTION-I, SUB-SECTION-C2B

REV. 01 DATE: SEP. 2020

SHEET:10OF1

PROJECT SPECIFIC GENERAL REQUIREMENTS
INCLUDING: QUALITY ASSURANCE
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NO.
CLAUSE QUALITY ASSURANCE vadidl
NTPC

1.11.0 AGITATORS:

1.11.01 Rubber lining shall be tested for hardness and spark test

1.11.02 impellers shall be tested for dimensional and balancing check

1.11.03 Gear Boxes shall be tested for run lesl as per standard praclice

12.0 FANS:

1, Rotor components shall be suhjecled fo ultrasonic test at mill and magnetic
particle inspection / liquid penetrant examination after rough machining.

1.12.02 utt welds in rotor components shall be subjected to 100% RT and all welds

Il be magnetic particle/dye penetrant iested after siress relieving.

1.12.03 All rotating components and assemblies of fan shall be balanced dynamically

1.12.04 Performance\iesl shall be carried oul on fans as per Technical specification/

1.12.05 Test for Nalural Freguency and hardness of Fans biades shall be carried oul as

1.13.0
LRB mattresses/seclions ol RockwoolNGlasswool shall conform to & tested as
per relevant clauses of Indian StandardS\gnd shall meet the requirements of
NTPC dala sheet. Type tests except Thermal Conductivily shall be regularly
carried out once i lhree monlhs, Thermal nductivity Type Test shall be
carried out minimum once in lwelve momiths by the manufacturer.
Requirements of various compenents like Binding \wires, Lacing wires, Wire
mesh, elc. shall be as per NTRPC approved data sheelM as given in respective
Sub-Section of Technical Requirements of Steam Generabter & Auxiliaries.
(b) Lagging & Cladding:
All insulation shall be protected by means of an outer covering of Aluminium
sheeling confirming  to ASTM B-209-1060 (emper H14 from “xeputed
manufacturer meeting the requirements ol NTPC dala sheel.

1.14.0 OTHER CRITICAL EQUIPMENTS:

1.14.01 Checks/ NDTs shall be done as perv  v: Ind Tangards or equivalent
International Standards.

LOT-IA PROJECTS TECHNICAL SPECIFICATION . v Page
FLUE GAS DESULPHURISAT!ON (FGD) SECTION-VI, PART-B SUB-SECTION - V-QM1 4of 4
SYSTEM PACKAGE BID DOC NO.:CS-D011-108(1A}-2 FGD System

2932
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gl
CLAUSE NO. QUALITY ASSURANCE lﬁgpc

\ Table -1

Valv size | ANSI Class | ANSI Class | ANSI Class above | ANSI Class 900 &
NB in m upto 300 above 300 upto | 600 below 900 above & below 4500
600

Less than\Visual Visual Visual MPI
50 \
50 & above | Vistal Visual MPI MPI & RT (on 10%of
but valves on 100% area)
below100
100 & above | Visual N MPI MPI & RT (on 10% | MPI & RT (on 100%
but less of valves on | area)
than 300 change of section

& weld ends)
300 and | MPI MPI MPI & RT (on|MPI, RT 0nl00%
above change of sections | area)

& weld ends)

NOTE: For body and bonnet forgings UT wittN\MPI may be adopted in place of RT for
austenitic steel MPI may be replaced by L

1.06.00 Metallic expansion Joint (if applicable)
(a) Hydraulic pressure test shall be carried out on each pipe and expansion bellow.
(b) Longitudinal butt weld on bellow shall be subjected to suitable NDT examination

before forming, and after forming MPE / DP test shall be carried out.

(©) All welds shall be subjected to 100% magnetic particle/dye pentrant check and butt
welds shall be subjected to 100% radiographic testing.

(d) All the bellows subjected to vacuum service shall be subjected to vacuum test.

(e) The bellows shall be subjected to movement test to establish suitability to perform
satisfactorily in site conditions. During this test spring rate shall also be measured.

) Life cycle test, meridional yield rupture test and squirm test to be carried out on a
prototype/expansion bellow as per Sec.D clause 3.2 of standards of Expansion joint
Manufacturer Association (EJMA). In case these tests have already been accepted
by NTPC on a prototype expansion bellow, as defined in Sec. D Clause 3.2 of
Expansion Joints Manufacturers Association (EJMA) test reports may be furnished
by manufacturer for consideration and approval of Employer.

T@%QK CHEMICAL DOSING SYSTEM (HP/LP/OXYGENATED)

umps of chemical dosing system shall be performance tested as per relevant
intermatianal codes.

(b) In case of diaphragm
this test is already conducted
for same shall be reviewed.

of pumps, the life cycle test shall be done on pumps. If
e model in earlier projects of NTPC, then TCs

(©) Dosing skid shall be subjected to leakage test and function

(d) Oxygen cylinders shall be as per relevant standard meeting statutory require

MOUDA STPP-II (2x660MW) / SOLAPUR STPP

(2 x 660MW) / NABINAGAR STPP (3x 660MW) / TECHNICAL SPECIFICATION

PART-B

SECTION-VI _
MEJA TPP-I (ZPXH('SA(:‘;S()EI\/I_?/'\/()Z/EG,L%(S;KII;IATHPUR TPP | 515 DOC NO.- ©S.9575) 9571/ 0370/ | SUB-SECTION-VI:QM3|  PAGE 4 OF 4
STEAM GENERATOR PACKAGE 0360/ 9586-102(R)-2 POWER CYCLE PIPING
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Agitator inspection requirement-Please note that attached QP is

indicative only. Stage inspection and Quantum of check may vary

020/PS-PEM-MAX
MANUFACTURER'S NAME AND
ADDRESS STANDARD QUALITY PLAN
ITEM: AGITATOR QP NO FGS; 720
M/S BHEL: BAP: RANIPET SYSTEM: FGD
632 406 : REV. NO; 0o
tanipet TAMIL NADU DATE: 12,02,2019
‘E PAGE NO: Page 2 of 2
= COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
E OPERATIONS CHECK OF CHECK DOCUMENT NORMS OF
S RECORD
(7]
£ M B M { C | N
(=]
g, 2 3. 4 5. 6. 7. 8. 9. | P ** 10, 11.
U N
> Horizontal
o
© .
Free Air Run Test of | Measurement Current, Vendor Standard / Approved
> d o,
o complete assembly | RPM, Noise & Vibration MA Measurement 160% 10% Drawing / Data Sheet IR | V| P |WIW
Q
Q Review of QA Verification of QA PR o
,_5 Documents Documents MA Verification 100% 100% As per Appd. MQP IR P VIV
©
é Painting & Preservation
;::o Appd. "Painting
= Painting Material Mi Review of MTC 100% Procedure”/Approved Painting IR v P V|-
3 Schedule
Surface treatment and ) 5 R - o
5.2 inspection MI Visual 100% do IR v P
5.3 DFT Check MI Measurement 10% ~do- IR v P |V ]-
Painting Susface ! o -do- -
5.4 Quality MI visual 100% do IR | vV | P |V
6.0 Inspection before Delivery
Size, appearance & Measurement & " ' " _
6.1 Pac firmnoss MI Visuai 100% As per "Packing Procedure IR v I P |V
Markings, Packing List
6.2 De nents & Details Packing List, MI Verification 100% As per "Packing Procedure” IR v P V|-
etc., Check
NOTES:
1. itor Motor rating is 45KW and motor make NTPC/BHEL Approved source.
:est report duly witnessed by main contractor as per applicable standard shall be reviewed during inspection (more than 30 KW Rating).
LEGEND: * DENTIFIED WITH “TICK" {V/) UNDER COLUMN 'D* SHALL BE PREPARED BY REVIEWD & APPROVED BY

SUBMITTED TC CUSTOMER-AS A QA DOCUMENTATION PACKAGE.

M: MANUFACTURER / SUB SUPPLIER, C: MAIN CONTRACTOR.

N: CUSTOMER/CONSULTANT P: PERFORM W: WITNESS V: REVIEW OF RECORDS
MA: MAJOR AND MI: MINOR

b by

Rakesh Kumar Madhu,{SEr/QA)

Z

K € Gandhi Parimalam,(DGM/QA)
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83819/2020/PS-PEM-MAX

MANUFACTURER'S NAME AND
ADDRESS STANDARD QUALITY PLAN
ITEM: AGITATOR QP NO FGS: 720
M/S BHEL: BAP: RANIPET
SYSTEM: FGD
632 406 REV. NO: 00
Ranipet TAMIL NADU DATE: 12.02,2019
PAGE NO: Page 1 0f 2
SL. COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO OPERATIONS CHECK OF CHECK DOCUMENT NORMS OF
RECORD
M B Mic|N
5. 6. B
1. 2. 3. 4. 7. 8. 9. - % 10, 11.
1.0 Raw Material Inspection
1.1 All materials Chem. & Mech. MA Review of MTC 1/Heat | 1/Heat TC v P V|V
including casting & Dimensions MA Measurement 100% - As per spec. & Appd. Dwg IR P - |-
forgings Surface Defects MA Visual 100% - IR P - |-
2.0 Motor : Review Of Manufacture Test Certificate
3.0 In Process Inspection
Recent qualified
WPS, PQR and
welding WPS, PQR & WPQ shall be
3.1 Qualifications WPS & PQR MA wrQ 100% ASME Sec IX IR v P |V |V submitted for
review during
inspecticn
Marking, Cutting,
3.2 Edge Preparation Dimensions MA Measurement 100% - Appd.Dwg. IR P - | -
Tacking : :
3.3 | welds g'u"a‘ﬁt":"’”s & Surface MA | Measurement 100% Appd.Dwg.8& ASME Sec VIII R |v|e|wlv
Machining of Dimensions Measurement 100% - P - | -
34 Components Surface Defects MA Visual 100% - Appd. Dwg. IR P - |-
3.5 Impeller Static balance test MA Measurement 100% As per Specs. TR | v P V|V
3.6 Rubber Lining ga;;dness test & Spark MA Measurement 100% As per Specs. Appd. Drg TR P WV
Dimensicns Measurement 100% P V|V
3.7 | Assembly Completeness MA Visual 100% Appd.Drg. IR P VIV
4.0 Final Inspection
. Overall Dimensions & MA Measurement a o *10% pf each
4.1 Final Assembly Completeness MA Visual 100% 10% Appd. Dwg IR v P w v type (Vertical /
LEGEND: * RECORD, IDENTIFIED WITH “TICK” (v) UNDER COLUMN 'D' SHALL BE PREPARED BY REVIEWD & APPROVED BY
SUBMITTED TO CUSTOMER AS A QA DOCUMENTATICN PACKAGE.
M: MANUFACTURER / SUB SUPPLIER, C: MAIN CONTRACTOR.
N: CUSTOMER/CONSULTANT P: PERFORM W: WITNESS V: REVIEW OF RECORDS [ h’l d
MA: MAJOR AND MI: MINOR t
Rakesh Kumar Madhu,(SEr/QA) K € Gandhi Parimalam,(DGM/QA)
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QUALITY REQUIREMENT
(a) Since this items comes under Sub-QR Category, hence inspection at vendor works is applicable by

BHEL/BHEL TPl and NTPC as per NTPC Approved Quality plan.

(b) Supplier shall submit the MQP in NTPC Format (Sample QP attached herewith) for approval of

NTPC. Please note that attached QP is indicative and minimum requirement only. Stage inspection and

Quantum of check may vary during final approval by customer (NTPC).

(c) Painting : Painting details in the specification are minimum requirement. Painting shall be as per approved
schedule which will be submitted by successful bidder during detail engg.

(d) In case of order placed on foreign vendors, vendor has to finalize Inspection agency at their own cost and

carry out inspection as per the approved Quality plan . Further, the list of third party insection agencies (as
applicable) shall be provided by BHEL during detail engineering.Vendor has to furnish BHEL the inspection

reports and other documents required as per approved Quality plan duly signed by the Inspection Agency after

their witness for BHEL's review and acceptance.
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carry out inspection as per the approved Quality plan . Further, the list of third party insection agencies (as applicable) shall be provided by BHEL during detail engineering.Vendor has to furnish BHEL the inspection reports and other documents required as per approved Quality plan duly signed by the Inspection Agency after their witness for BHEL's review and acceptance.
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pa it |
NTPC

SUB-SECTION-V-QE1

MOTORS

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPRHURISATION (FGD) SYSTEM PACKAGE SECTION-Vi|
BID DOCUMENT NO.: CS-0011-109(14)-2
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TECHNICAL SPECIFICATION

SECTION - VI, PART-B
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TESTS/CHECKS

TEMS/COMPONENTS

Plates for stator frame. end
shield, spider etc.

Shaft

Magnetic Material

Rofor Copper/Aluminjum
Stator capper
SC Ring

Insulating Material
Tubes, for Cooler
Sleeve Bearing

| Stator/Rotor, Exciter Coils

frame,
bearing

stator
box and
housing efc.

Caslings,
lerminal

Fabrication & machining of
stator, rotor, lerminal box

2961

LOT-1A PROJECTS
FLUE GAS DESULPHURISATION SYSTEM PACKAGE
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83819/2020/PS-PEM-MAX

CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES tzgg?gﬂ

1.00.00

2.00.00
2.01.00

2.01.01

2.01.02

2.01.03

2.01.04

2.01.05

2.01.06

FUNCTIONAL GUARANTEES, LIQUIDATED DAMAGES FOR SHORTFALL IN
PERFORMANCE AND PERFORMANCE GUARANTEE TESTS

GENERAL

The term “Performance Guarantees” wherever appears in the Technical
Specifications shall have the same meaning and shall be synonymous to “Functional
Guaranlees”. Similarly the term "Performance Tests" wherever appears in the
Technical Specifications shall have the same meaning and shall be synonymous to
‘Guarantee Test(s)".

PERFORMANCE GUARANTEES / PERFORMANCE TESTS
General Reguirements

The Contractor shall guarantee that the equipment offered shall meet the ratings and
performance requirements stipulated for various equipment covered in these
specifications.

The guaranieed performance paramelers furnished by lhe Bidder in his offer, shall
be without any tolerance values whatsoever. All margins required for instrument
inaccuracies and other uncerlainties shall be deemed to have been included in the
guaranteed figures. No tolerance or allowance on the test result will be permitted for
instrument errors or inaccuracy, the method of testing or any other causes.

The Contractor shall conduct performance test and demonstrate all the guarantees
covered herein. The various tests which are 1o be carried out during performance
guarantee tests are listed in this Sub-seclion. The guarantee tests shail be
conducted by the Contraclor at site in presence of Employer on each unit
ingividually.

All costs associaled with the tests including cost associated with the supply,
calibration, installation and removal of the test instrumentation shall be included in
the contract price.

The performance tests shall be performed using only the normal number of
Employer supplied operating staff. Contractor, vendor or other subcontractor
personne! shall be used only for instructional purposes or data collection. At all times
during lhe Performance Tesls the emissions and effluents from the Plant shall not
exceed the Guaranieed Emission and Effluent Limits.

I shall be responsibility of the Contractc ake the plant ready for the
performance guarantee tests.

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHUR)SATION (FGD} SYSTEM SECTION-VI, PART-A PAGE 1 OF 24
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83819/2020/PS-PEM-MAX

CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES tgggiéﬂ

2.02.00

2.02.01

2.02.02

2.02.03

N

Test Instrumentation, Flow Measurement and their Calibration

All instruments required for performance testing shall be of the type and accuracy
required by the code and prior to the test, the Contractor shall get these instruments
calibrated in an independent test Institute approved by the Employer and submit the
same lo Employer prior to commencement of test. All test instrumentation required
for performance tests shall be supplied by the Contractor and shall be retained by
him upon satisfactory completion of all such tests at site. All calibration procedures
and standards shall be subject to the approval of the Employer prior to
commencement of test. The protecting tubes, pressure connections and other test
connections required for conducting guarantee test shall conform to the relavant
codes,

Tools and tackles, thermowells (both screwed and welded) instrumentsidevices
including flow devices, matching flanges, impuise piping & valves elc. and any
special equipment, required for the successful completion of the tests, shall be
provided by the Contractor free of cost.

The Performance test shall be carried out as per the agreed procedure. The detailed
PG test procedure shall be submitted within 90 days of the date of Notification of
Award and finalization of the PG tes! procedure shall be done within 180 days from
the date of Notification of Award.

The P&G test procedures shall be submitted for equipments/system & subsystem
under Contractor's scope for all Guarantees as mentioned below, as per latest
Infernational codes / standard including correction curves, meeting the specification
requirements along with sample calculations & detailed activity plan of preparation
(including test instrumentation), conductance and evaluation of Guarantees.

The Contractor shall submit for Employer's approval the detailed Performance Tesl
procedure containing the following:

(a) Object of the test.

(b) Various guaranieed parameters & tests as per contract.

(¢c) Method of conductance of test and test code.

(d) Duration of test, frequency of readings & number of test runs.
(e) Method of calculation.

(f) Correclion calculations & curves.

(g) Instrument list consisting of range, accuracy, least count, ahc lo ation of
instruments.

LOT-IA PROJECTS TECHNICAL SPECIFICATION

SUB-SECTION
FUNCTIONAL
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83819/2020/PS-PEM-MAX

CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES tﬁgggf

(h) Scheme showing measurement points.

(i) Sample calculation.

() Acceptance criteria.

(k) Any other information required for conducting the test.

2.03.00 Test Reports
After the conductance of Performance test, the Contracior shall submit the test
evaluation report of Performance test resulis to Employer promptly but not later than
one month from the date of conductance of Performance test. Preliminary test
reports shall be submifted to the Employer after completing each test run. Four (4)
hard copies and two (2) soft copies on CD-ROM of each test report of final
conducted lest on each equipmentplant/system shall be submitted to Emp-oyer for
approval.

2.03.01 Performance Guarantee Tests on the equipments/systems not covered in this Sub-
section shall be carried out as per the procedure/test codes specified in respective
detailed specifications.

2.04.00 Acceptance of Guarantee Test Results
(i) - For Category-l Guarantees

In case during performance guarantee tesi(s) it is found that the
equipment/systemn has failed to meet the guarantees, the Contractor shall
carry out all necessary modifications and/or replacements to make the
equipment/system comply with the guaranteed requirements at no extra cost
to the Employer and re-conduct the performance guarantee tesi(s) with
Employer's consent. In case the specified performance guarantee(s) are still
not met but are achieved within the Acceptable Shortfall Limit as specified at
clause 3.00.00 of this sub-section, Employer will accept the
equipment/system/plant after levying liquidated damages as per clause
3.00.00 of this sub-section. However, if, the demonstrated performance
guarantee(s) continue to be beyond the stipulated Acceptable Shortfall Limit,
even after the above modifications/replacements within ninety (90) days or a
reasonable period allowed by the Employer, after the tests have been
completed, the Employer will have the right to either of the following:

Reject the equipment / system / p'- ! *~cover from the Contractor the
payments already made

7
OR
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTIOR-VI”
FUNCTIONAL
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-V(, PART-A GUARANTEES & PAGE 3 OF 24
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83819/2020/PS-PEM-MAX

CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES

i
NTPC

(i)

3.00.00

Accept the equipment /system/ plant after levying Liquidated Damages. The
hquidated damages for shortfall in performance indicated in clause 3.00.00 of
this sub-section shall be levied separately for each unit. The rates indicated
in clause 3.00.00 of this sub-section are on per unit basis. The liquidated
damages shall be pro-rated for the fractional parts of the deficiencies.

For Category-ll Guarantees

In case during performance guarantee test(s) it is found that the equipment/
system has failed to meet the guarantees, the Contractor shall carry out all
necessary modifications and/or replacements 10 make the equipment/system
comply with the guaranteed requirements at no extra cost to the Employer
and re-conduct the performance guarantee test(s) with Employer's consent.
In case the specified performance guarantee(s) are still hot met even after
the above modifications/replacements with in ninety (90) days or a
reasonable period allowed by the Employer, after the tests have been
completed, the Employer will have the right to either of the following:

Reject the equipment /system / plant and recover from the Contractor the
payments already made.

OR

Accept the equipment/system after assessing the deficiency in respect of the
various ratings, performance parameters and capabilities and recover from
the contract price an amount equivalent to the damages as determined by
the Employer. Such damages shall, however be limited to the cost of
replacement of the equipment(s)/system(s), replacement of which shall
remove the deficiency so as to achieve the guaranteed performance. These
parameters/capacities shall be termed as “Category-11” Guarantccs.

AMOUNT OF LIQUIDATED DAMAGES (LD) APPLICABLE FOR GUARANTEES
FOR EACH PROJECT

The rate of liquidated damages and acceptable shortfall limits for different
guarantees shall be as under and such liquidaled damages shall be deducted from
the Contract Price of the project.

SUB-SECTION-VI

LOT-1A PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM
PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-A
BID DOCUMENT NO.: CS-0011-109(14)-2
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83819/2020/PS-PEM-MAX

conditions
clause

Sub-
A.

points unde
stipulated  in
4.01.00 (i) of
Seclion-VI, Part
Section-Vi.

for every 0.1%

point

shortfall in SO2 removal

efficiency
guaranteed value.

‘from

the

CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES ngg:,’,?g?éﬂ
NDGM [3X800 MW)

SI.No NGuarantee Rate of Liquidated | Acceptable

Damage (LD) Shortfall Limit
with LD

i) For shortfall in} US § 63,704/~ (US Dollar | (-)0.25%  point
guaranteed SO; removal | Sixty Three Thousand | from the
efficiency percentage | Seven Hundred Four only) | guaranteed SQO?2

removal
efficiency

For increase in the

US § 249,736/- (US Dollar

(+)10% of the

Consumption

For increase in the
auxiliary power
consumption in KW
guaranteed as per the
requirements of clause

4.01.00 (i), of Sub-
Section-VI, Par A,
Section-VI.

Thousand  Third

Dollars only) for eve

Two

increase in Auxiliary power

consumption
guaranteed vaiue.

from

the

] X : guarantsed
limestone  consumption | {wo Hundred Forty Nine | imestone
of FGD system in T/hr | Thousand Seven Hundred | consumption.
unger conditions | Thirty Six only) for every
stipulated in  clause | 100 g/hr increase in
4.0100 (i) of Sub-|Limestohng  consumption
Section-VI, Part A, | from guaragtsed value.
Section-Vi.
i) Auxiliary Power | US § 6032/- (US\Dollar Six | (+)1% cf the

guaranteed
auxiliary power
consumption

LOT-1A PROJECTS

FLUE GAS DESULPHURISATION (FGD) SYSTEM

PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-A
BID DOCUMENT NO.: CS-0011-109{1A)-2

SUB-SECTION-VI
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LIQUIDATED DAMAGES
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83819/2020/PS-PEM-MAX

CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES (ﬁﬁsﬂg
DARA-I [2X800 MW)
SI.No \\ Guarantee Rate of Liquidated | Acceptable
Damage (LD) Shortfall Limit
with LD
i) For shorifall in | US § 63,704/- (US Dollar | {-)0.25% point
guarantegd SO, removal | Sixty Three  Thousand | from the
efficiency N\p percentage | Seven Hundred Four only) | guaranteed SO2
points undex_conditions | for every 0.1% point | removal
stipulated i clause | shortfall in SO2 removal | efficiency.
4.01.00 (i) of Sub- | efficiency from the
Section-VI, Pa A, | guaranteed value
Section-VI.
4
i) For increase in tlk\ US $ 243,718/~ (US Dollar (g:)a1r0afleeocr the
limestone  consumption \Two Hundred Forly Three | fimeastone
of FGD system in T/hr ousand Seven Hundred | consumption.
under conditions | Eighteen only) for every
stipulated in  clause | 100 increase in
4.01.00 (i) of Sub-|Limestore  consumption
Section-VI, Part A,
Section-VI.
iii) Auxiliary Power US Dollar | (+)1% of the
Consumption Two Four | guaranteed
For increase in the Hundred Ninety'Fo onby) auxiliary power
auxiliafy power for fa.very KW increaSe in | consumption
consumption in KW Auxuhary‘
guaranteed as per the consumption from
requirements of clause guaranteed value.
4.01.00 (ii), of Sub-
Section-VI, Pant A,
Section-VI.
\

LOT-IAPROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM

PACKAGE
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BID DOCUMENT NO.: CS-0011-109(1A)-2
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83819/2020/PS-PEM-MAX

CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES Oﬁggg
GADARWARA-I [2X800 MW)
Sl.No | Guarantee Rate of Liguidated | Acceptable
' Damage (LD) Shortfalt Limit
with LD
i) For shortfall in | US § 63,704/- (US Dollar | (-)0.25%  point
guaranteed SO, removal | Sixty Three Thousand | from the
efficiency in percentage | Seven Hundred Four only) | guaranteed SO2
oints under conditions | for every 0.1% point | removal
stipulated in  clause | shortfall in SO2 removal | efficiency.
iy of Sub- | efficiency from the
A, | guaranteed value
0,
i) For the | US § 243,718/~ (US Dollar (gtl);roa;oteeodf the
Two Hundred Forty Three | imestone
of FGD syste Thousand Seven Hundred | consumption.
under Eighteen only) (or every
stipulated  in 100 kg/hr increase in
4.01.00 (i) of Limestone  consumption
Section-VI, Part from guaranteed value.
Section-VI.
iii) Auxiliary Power [ US\ § 2845/- (US Dollar | (+)1% of the
Consumption Two \ Thousand  Eight | guaranieed
For increase in  the fI—Iur‘udr Forty»Fave only) auxiliary power
auxiliary power or fe've KW increase in | consumption
consumption in KW Auxiliary . power
guaranteed as per the consumplion the
requirements of clause guaranteed val
4,.01.00 (ii), of Sub-
Section-VI, Part A,
Section-VI.
r’d
LOT-1A PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-V}
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-V{, PART-A Gzt:\:i'l:?::;& PAGE 7 OF 24
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83819/2020/PS-PEM-MAX

CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES vﬁ_ér?g?éﬂ
DARLIPALLI-I [2X800 MW)
SI.No | Guarantee Rate of Liquidated | Acceptable
Damage {LD) Shortfall Limit
with LD
i) \ For shortfall in | US $ 63,704/- (US Dollar | (-)0.25% point
uaranteed SO; removal | Sixty Three Thousand | from the
efficiency in percentage | Seven Hundrad Four only) | guaranteed SO2
pointg under conditions | for every 0.1% point | removal
i in  clause | shortfall in SO2 removal | efficiency.
4.01.00 of Sub- | efficiency from the
Section-Vi guaranieed value
Section-VI.
0,
i) For US § 243718/~ (US Dollar éz);gfte:; the
limeslone Two Hundred Forty Three | (imestone
Thousand Seven Hundied consumption.
under Eighteen only) for every
stipulated  in 100 kg/hr increase In
4.01.00 (i) of Sub-|\imestone  consumption
Section-VI, Part A, | froyn guaranteed value.
Section-VI.
i) Auxiliary Power | US § R258/- (US Dollar| (+)1% of the
Consumption Two ousand Two | guaranteed
For increase in the Hundred FI Eight on!y) auxiliary ‘power
auxiliary power for every KW\ increase in | consumption
. . Auxiliary power
consumption in KW )
guaranteed as per the consumplion the
reguirements of clause guaranteed value.
4.01.00 (iii), of Sub-
Section-Vi, Part A,
Section-V. N B |
-~

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM
PACKAGE
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SECTION-VI, PART-A
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83819/2020/PS-PEM-MAX

stipulated \in  clause
4.01.00 (i) Sub-
Section-VI, A,
Section-VI.

Hundred Ninety Three
only) for every 0.1% point
shortfall in SO2 removal
efficiency from the
guaranteed value

CLAUSE No. |  FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES tﬁ%‘?ﬂéﬂ
MOUDA-I {(2X660 MW)
SI.No | Guarantee Rate of Liquidated | Acceptable
Damage (LD) Shortfall Limit
with LD
i) Fo shortfall in | US § 52,393/- (US Dollar | (-)0.25%  point
guaraqteed SOz removal | Fifty Two Thousand Three | from the

guaranteed SO2
removal
efficiency.

For increase in he

limestone  consumpti
of FGD system in T/ar
under conditions

stipulated in  clause

US $ 243,718/- (US Dollar
Two Hundred Forly Three
Thousand Seven Hundred
ighteen only) for every
kg/hr increase in

(+110% of the
guaranteed
limestone
consumption.

40100 (i) of Sub- consumption
Sectlion-VI, Part A,
Section-VI.
iil) Auxiliary Power (+)1% of the

Consumption

For increase in the
auxiliary power
consumption in KW
guaranteed as per ihe
requirements of clause

4.01.00 (i), of Sub-
Section-VI, Part A,
Section-VI.

Augxiliary
consumption  from
guaranteed value.

guaranteed
auxiliary power
consumption

SUB-SECTION-VI

FLUE GAS DESULPHURISATION (FGD) SYSTEM

LOT-IA PROJECTS

PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-A
BID DOCUMENT NQO.: C5-0011-109(1A)-2
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83819/2020/PS-PEM-MAX

CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES

v Adf
NTPC

&OLAPUR-I (2X660 MW)

Si.No

Guarantee

Rate of
Damage (LD)

Liguidated

Acceptable
Shortfall Limit
with LD

shortfall in
ad SO; removal
percentage
conditions
clause

Sub-
A,

For
guarant
efficiency N
points unde
stipulated
4.01.00 (i) of
Section-VI, Pa
Section-VI.

US $ 52,393/~ (US Dollar
Fifty Two Thousand Three
Hundred Ninety Three
only) for every 0.1% point
shortfall in SO2 removal
efficiency from the
guaranteed value

(-)0.25%  point
from the
guaranteedg SO2
removal
efficiency.

For increase in tm\

limestone  consumption
of FGD system in T/hr
under conditions

US $ 243,718/- (US Doillar
Jwo Hundred Forty Three
ousand Seven Hundred
Eighteen only) for every

(+Y10% aof the
guaranteed
limestone
consumption.

Consumption

For increase in the
auxiliary powsr
consumption in KW
guaranteed as per the
requirements of clause
4.01.00 (i), of Sub-
Section-VI, Pant A
Section-VI.

Thousand Nine
Seventy only)
KW increase in Au
power consumption from
the guaranieed value.

stipulated in  clause | 100 \kg/hr increase in
4.01.00 (i) of Sub-|Limestone consumption
Section-VI, Pann A, | from guarapteed value.
Section-VI.
iii) Auxiliary Power | US $ 6970/- (US Dollar Six | (+)1% of the

guaranteed
auxiliary power
consumption

LOT-1A PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM

TECHNICAL SPECIFICATION
SECTION-VI, PART-A

SUB-SECTION-VI
FUNCTIONAL
GUARANTEES &
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83819/2020/PS-PEM-MAX

CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES

a7
Niee

}SQNDA-II (2X660 MW)

Si.No\

Guarantee

Rate of
Damage (LD)

Liquidated

Acceptable
Shortfall
with LD

Limit

For shortfall in
guarantead SO removal
efficiency Iy percenlage
points unden\ conditions
stipulated  in\_ clause
4.01.00 (i} of Sub-
Section-VI,
Section-Vi.

US $ 52,393/- (US Doilar
Fifty Two Thousand Three

Hundred Ninety

only) for every 0.1% point

shortfall in SO2
efficiency
guaranteed value

from

from
Three

removal
the

(-)0.25%

point
the

guaranteed SO2
removal
efficiency.

For increase in the
limestone  consumption
of FGD system in T/hr
under conditions

US § 243,718/- (US Dollar
wo Hundred Forty Three
usand Seven Hundred
Eighteen only) for every

(+)10% of the
guaranteed
limestone
consumption,

For increase in the [ KW i
auxiliary power :r _(T'Vel'y increasy_in
consumption  in  Kw | Auxitany power

consumption  from the

guaranteed as per the
requirements of clause

4.01.00 (i), of Sub-
Sectlion-VI, Part A,
Section-VI.

Hundred Thirty One\only)

guaranteed value.

stipulated in  clause | 100 increase in
4.01.00 (i) of Sub-|Limesto consumption
Section-VI, Part A, | from guaraqteed value.
Section-VI.
iii) Auxiliary Power [US § 4831/ (NS Dollar | (+)1% oi the
Consumption Four  Thousand\ Eight | guaranteed

auxiliary power
consumption

\\

SUB-SECTION-VI

FLUE GAS DESULPHURISATION (FGD} SYSTEM

LOT-1A PROJECTS TECHNICAL SPECIFICATION
SECTION-VI, PART-A
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CLAUSE No. |  FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES ‘,’i’%‘”&"
NABINAGAR JV BIHAR-| (3X660 MW)
SI.No | Guarantee Rate of Liquidated | Acceptable
Damage (LD) Shortfall Limit
with LD
i) For shortfall in| US § 52,393/- (US Doliar | (-)0.25%  point
guaranteed SO, removal | Fifty Two Thousand Three | from the
efficiency in percentage | Hundred Ninety Three | guaranteed SO2
poinls under conditions | only) for every 0.1% point | removal
stipulaled in  clause | shortfall in SO2 removal | efficiency.
4.01.00 (i) of Sub- | efficiency from the
Section-VI, Part A, | guaranteed value
Section-VI.
iy |For increase in the | US $ 248,736/ (US Dollar | ()10% cf the
) X : guaranteed
limestone  consumption | Two Hundred Forty Nine | jimestone
of FGD system in T/hr| Thousand Seven Hundred | consumption.
under conditions | Thirty Six only) for every
stipulated in clause | 100 kg/hr increase in
4.01.00 (i) of Sub-|Limestone consumption
Section-VI, Part A, | from guaranteed value.
Section-VI.
i) Auxiliary Power | US § 2484/- (US Dollar | (+)1% of the
Consumption Two  Thousand Four | guaranteed
For increase in the fl:l)er:\:eed E}i(gv\h'ty‘ Four only) auxiliary .power
auxiliary power e ry increase in | consumption
consumption in KW Auxmary. power
guaranteed as per the consumption  from the
requiremenis of clause guaranteed value.
4.01.00 (iii), of Sub-
Section-VI, Part A,
Section-VI.
.II. 1 -
. -

SUB-SECTION-VI

LOT-IA PROJECTS

FLUE GAS DESULFRURISATION (FGD) SYSTEM

PACKAGE
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83819/2020/PS-PEM-MAX

CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES

L
NTPC

MEJA JV-| (2X660 MW)

I.No

Guarantee

Rate of
Damage (LD)

Liquidated

Acceptable
Shortfall Limit
with LD

or shortfall in
ranteed SO; removal
iency in percentage

in clause
of Sub-

US 3§ 52,393/- (US Doliar
Fifty Two Thousand Three

Hundred

Ninety  Three

only) for every 0.1% point
shortfall in SO2 removai

efficiency

from

the

(-)0.25%  point
from the
guaranteed SO2
removal
efficiency.

Section-VI, Pant A, | guaranteed vaive
Section-VI.
+Y10%
i) |For increase I the | US $ 243,718/ (US Dollar | (D0 O 1
limestone Two Hundred Forly Three | jimestone

of FGD system in
under

slipulated in
4.01.00 (i) of

Thousand Seven Hundred

100 kg/hr
Limestone

Eighteen only) for every
increase in
consumption

consumption.

Section-VI, Part A, | frorq guaranteed value.
Section-VI.

iih) Auxiliary Power | US § 3897/- (US Dollar | (+)1% of the
Consumption Three ousand Six | guaranteed
For increase in the Hulndredf Nixety SevK\e,U auxiliary "power
auxiliary power f)ny) QrA Au.ery consumplion
consumplion  in KW increase in Auxlliagy power

guaranteed as per the
requirements of clause

consumption  fro

guaranteed value.

the

4.01.00 (i), of Sub-
Section-VI, Part A,
Seclion-VI.

\ T
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N\
CLAUSE NO FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES (ﬁ?ﬁéﬂ
N\
}ARH-E (3X660 MW)
N
SI.No uarantee Rate of Liquidated | Acceptable
Damage (LD) Shortfall Limit
with LD
i) For shortfall in| US $ 55537/- (US Dollar | (-)0.25%  point
guaranteeqd SO, removal | Fifty Five Thousand Five | from the
efficiency iN percentage | Hundred Thirty Seven | guaranteed SO2
points under\ conditions | only) for every 0.1% point | removal
stipulated  in\ c¢lause | shortfall in SO2 removal | efficiency.
4.01.00 (i} of Sub- | efficiency from the
Seclion-ViI, Part A, | guaranteed value
Section-VI.
£)10% of
i) For increase in  the'NUS § 222.157/- (US Doliar gu)arafte;d the
limestone  consumption 0 Hundred Twenly TWO | imestone
of FGD system in T/hr | Thausand One Hundred | consumption.
under conditions | Fifty \Seven only) for every
stipulated in  clause increase in
4.01.00 (i) of Sub- consumption
Section-VI, Part A, | from guaraiteed value.
Seclion-VI.
i) Auxiliary Power | US § 1899/ (NS ODollar | (+)1% of the
Consumption One  Thousand \ Eight | guaranteed
For increase in the If-|undred N;R/ity Nine nly) auxiliary t‘power
auxiliary power :r fT.very increaseé\ in | consumption
consumplion in KW uxary (i ¢ povlvh
guaranteed as per the consun:p 'gn#[ rom ©
requirements of clause | 9Uaranteea vaie.
4.01.00 (i), of Sub-
Section-VI, Part A,
Section-VI.
\
\
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FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES

o dds
NTPC

I\RBINAGAR JV RLY-I

(4X250 MW)

SI.No arantee

Rate of
Damage (LD)

Liquidated

Acceptable
Shortfall
with LD

Limit

i) For

4.01.00
Section-VI,
Section-V\.

stipulated  in
(iy ot

Twenty One

Part

in| US § 21,045/- (US Dollar

Forty Five only) for every
0.1% point shortfall in SO2
removal efficiency from the
guaranteed value

Thousand

(-)0.25%
from
guaranteed SO2
removal
efficiency.

point
the

i) For
limestone
of FGD sysle
under

increase

4.01.00 (i)
Section-VI,
Section-VI.

consumption

stipulated  in

in the

m in T/hr
conditions

clause
of Sub-
Parl A,

kg/tr
Limesfone

US § 255,904/- (US Dollar
Two\ Hundred Fifty Five
Thousapd Nine Hundred

Jrease n

from guaranteed value.

(+10% of
guaranieed
limestone
consumption.

the

iii) Auxiliary
Consumption
For increase
auxiliary
consumption

requirements
4.01.00 ({iii),
Section-VI,
Section-VI.

guaranteed as per the

Power
Two
Hundred

in  the
only)

power
in KW

for

consumption

of clause
of Sub-
Pan A,

US $ 2129/~ (US
Thousand e

Twenty
every KW
increase in Auxiliary power

guaranteed value.

lar

Nin

from the

(+1%
guaranteed
auxiliary power
:onsumphon

of the

damages shall

NOTES APPLICABLE FOR EACH PROJECT:

be in equivalent amou 1

Bill selling exchange rate of Stale Bz
of award of contract.

FLUE GAS DESULPHURISATION (FGD) SYSTEM
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i) Each of the liquidated damages specified above shail be independent and
these liquidated damages shall be levied concurrently as applicable.

ih) If the conlract currency is other than US dollars, then the liquidated

tract currency based on

yevailing: n the date’
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES A d]

NTPC

4.00.00

4.01.00

i

iv)

v)

(i)

(iii)

A

All these liquidated damages for short fall in performance shall be deducted
trom the conlract price as detaled in accompanying General Conditions of
Contract (GCC)/ Special Conditions of Contract (SCC)

Contraclor’s aggregate liability to pay Liqurdated Damages (LD) for failure to
attain the functional guaraniee shall not exceed twenty five percent (25%) of
the Contract Price.

The LD values are applicable on per unit basis.

GUARANTEES PARAMETERS
Guarantees Under Category-l

The Performance Guarantees which attract Liquidated Damages (LD) are as
follows:

The following shall be guaranteed by the Bidder under guarantee point condition of
Sub- Section-V, Part-A of section- VI:

S02 removal Efficiency

ThexContractor shall Guarantee that SO: removal efficiency at guarantee
point (@s.specified in Clause 1.00.00/2.00.00/3.00.00/4.00.00 Sub-section-V,
Part-A of tion-V| applicable for respective project) shall not be less than

y

Limestone consumption of FG stem

Limestone consumption of FGD system_in kg/hr under guarantee point
conditions (as specified in Clause 1.00.00/2.00.00/3.00.00/4.00.00 Sub-
section-V, Part-A of Section-VI applicable for regpective project) and SO2
removal efficiency of not less than the value specified under guarantee point
conditions (as specified in  Clause 1.00.00/2.00.00/3Q0.00/4.00.00 Sub-
section-V, Par-A of Section-VI applicable for respective proj

Auxiliary Power Consumption

The Contractor shall guarantee the total auxiliary power consumption for the
FGD plant in normal operation at the guaraniee point corditions, as specified
in Clause 1.00.00/2.00.00/3.00.00/4.00.00 Sub-se« t-A. of Section-
VI applicable for respective project, inline with the je 211 1ents's ulated in
clause 5.00.00 of this Sub-Section.

LOT-IA PROJECTS TECHNICAL SPECIFICATION
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FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES (ﬁaiﬁg?g

4.02.00

rantees Under Category-ll

The rameters/capabilities shall be demonstrated for various systems/
equipmants shall include but not limited to the following:-

(i) Wet\oall Mill capacity at rated fineness

iy Limestonafineness : 90% or higher (as per the requirement of the
absorber) through 325 mesh.

i) Limestone Qualy All available quality from the specified
range.

(ii) Wet ball Mill wear parts\guarantee

Contractor shall demonstrate the life of wet ball Mill wear parts in line with
requirements stipulated in Rart B of the Technical Specification. The
establishment of the above gyarantee shall be based on the operating
records available at the Powen station and will be computed for each
pulverizer based on actual total houxs of operation.

(i)  Wet ball Mill ball consumption

Contraclor shail guarantee ball consumptidn per ton of limestone throughput
in line with requirements stipulated in Part B of the Technical Specification.
Contractor shall furnish the minimum ball diameter below which the balls
shall be replaced.

(iv)  Vacuum Belt Filter Capacity

Contractor shall demonsirate the Designed Capacity\of the Vaccum Belt
Filters to dewater the quantity of gypsum with the specified purity and
moisture content as specified in Part B of the Technical Sp

(V) Gypsum Purity

The contractor shall dcmonstrate that the purity of the gypsum\ produced
shall not be less than 90%, chloride content shall not be more than\100ppm
and the moisture cont =~ ° 7 not be mere than 10% for guarantey point
condition.

LOT-1A PROJECTS TECHNICAL SPECIFICATION
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FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES s

NTPG

(vii)

(viii)

(ix)

{(x)

Waste Water

The~Contractor guarantees that the maximum purge flow rate to waste water

Booster Fans

Passenger cum Goods Elevator for FGD absorber & himestone
Grinding Building: Over load tests, travel and hoist speed cks.

Noise

All the plant, equipment and systems covered under this specification shall
perform continuously without exceeding the noise level over the enlire range
of output and operaling frequency specified in Part-€ of Section-VI of the
technical specifications.

Noise level measurement shall be carried ouf using applicable and
internationally acceptable standards. The measurement shall be carried out
with a calibrated integrating sound level meter meeting the requirement of
IEC 651 or BS 5969 or is 9779.

Sound pressure shall be measured all arvund Lhe equipment at a distance of
1.0 m horizontally from the nearest surface of any equipment/ machine and
at a height of 1.5 m above the floor level in elevation.

A minimum of 6 points around each equipment shall be covered for
measurement. additional measurement points shall be considered based on
the applicable standards and the size of the equipment. the measurement
shall be done with slow response on the a - weighting scale. the average of
a-weighted sound pressure level measurements expressed in decibels 1o a
reference of 0.0002 micro bar shall nol exceed the guaranteed value.
correclions for background noise shall be considered in line with the
applicable standards. all the necessary data for defermining these
correclions, in line with the applicable standards, sha h¢ -nllected during the
tests.

LOT-1A PROJECTS TECHNICAL SPECIFICATION
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CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES o &gl
NTRPG
(xi) ist Outlet Droplet Content
The mist el or outlet droplet content shall be guaranteed 1o be < 20
mg/Nm3 at absorbe {let measured over a period of 24 hrs continuous
operalion. ‘
Mist outlet-droplet content shall be meas as per applicable clauses in
VDI Norm 3679 and the Contractor shall carry o e tests as per the test
procedure approved by the Employer.
(xii)  Availability of FGD Plant
The Contractor shall guarantee the maximum avaitability of FGD Plant for the
range of coal and limestone specified inline with the requirements stipulated
in clause 7.00.00 of this Sub-Section
(xi)  Air Conditioning System
A, Following shall be demonstrated at Shop
1) Capacity and slatic pressure of AHU fans at its rated duly point.
B. llowing shall be demonstrated at Site
1) apacity (TR) of ajr cooled condensing units (D-X type) for A/C system of
FGD control room bullding.
2) Guaranteed room conditions during summer for all the Air conditioned areas.
3) Vibration'and noise level of condensing units & centrifugal fans of AHUSs.
(xiv)  Ventilation System
A. Following shall be §emonstrated at Shop
1) Capacity and discharge pressure of pumps of UAF units at its rated duty
point of Ventilation syslem.
2) Capacity and static pressyre of UAF fans at its rated duty point of Vantilation
system.
B. Following shall be demonstrated\at Site
1) Vibralion & Noise level of centrifugal fans & pumps of UAF units.
(xv) Compressed Air System
a) Following shall be demonstrated a} shop
i) Capacity and discharge pressure of each air ¢c-pressor.
b) Following shall be demonstrated at site:
i) Dew point of air at the oullet of air drying plants of alk:  \presgor.
LOY-IA PROJECTS TECHNIC AL SPECIFICATION SUB-SECTION-vL
FUNCTIONAL
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CLAUSE NO FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES prddid]
. NTPG
Pressure drop across air drying plant .
v) Vibration and noise level of air compressors, blowers of air drying plant (if
applicable)
XVi)
i) Vibration, noise and parallel operation without hunting & abnormal noise ang with
ithin 10% of each other at the rated duty point shall be
i) Design heat load of plate type heat exchangers and Inlet & Outlet temperatures of
the Plate type heal exchangers on lhe primary and secondary sidz o bLe
demonstrated al site. Predsure drop across the Plate type heat exchanger on the
primary & secondary water cixgcuit to be demonstrated at site.
xvii) Waste Water Treatment System PMpplicable for Barh-l (3X660 MW) & Nabinagar
(4x250 MW)
The Contractor shall guarantee the followings.
A).  Wastewater treatment capacity(m¥hr) : 2 30 for Barh-I (3X660 MW)
B). Waslewaler treatment capacity(m®hi)\; 2 20 for Nabinagar {4x250 MW)
C). Operating time : 16hr for Pre-treatment drocess, 24hr for Evaporation
process
D).  The distilate qualily (Evaporator and crystallizeg combined) shall be a
maximum of 50 ppm TDS at 120 °F, while the ‘solids produced for
disposal which will pass the paint filter test.
5.00.00 AUXILIARY POWER CONSUMPTION (PA) FOR EACH PROJECT
The unit auxiliary power consumption shall be calculated using the following
relationship.
Pa - I3u * TL
Pa = Guaranteed Auxihary Power Consumption.
Pu = Power consumed by the auxiliaries of the unit under test.
T = Losses of the transformers supplied by bidder based on works test
reports.
e
. While guaranteeing the auxiliary power consumption of each project the bidder shall
necessarily include all continuously operaling auxiliaries under this ekage. The
auxiliaries to be considered shall include but not be limited to the.follb ‘ing
— —— ]
LOT-1A PROJECTS TECHNMICAL SPECIFICATION SUB-BECTION-VI
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CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES Fgggg

i, Absorber Recirculation Pump(s)/Gas Cooling Pumps

i, Absorber Oxidation Air Blower(s)

iil. Absorber Oxidation Tank Agitator(s)

iv, Gypsum Bleed Pump

V. Limestone Gravimetric feeder, Wet ball mill and their integral Auxiliaries
divided by the number of units in the project

Vi. Limestone Slurry Pump

vii. Vacuum Belt Filter, Vacuum Pump and its integral auxiliaries divided by the
number of unils in the project

viii. Power consumption of Booster water pump (if provided) divided by the
number of units in the project.

iX. Process waler pump(s) divided by the number of units in the project

X. Mist Eliminator Wash Water pump(s)

Xi. Power consumption of Belt Filter Wash Water Pump divided by the number
of units in the project

Xt DM Cooling (normally working) Water pump one(1} to supply cooling water
on the primary (DM) side of the plate type heat exchangers in the closed loop
Eqguipment cooling water system.

xiii.  Auxiliary Cooling (normally working) water pump one(1) to supply cooling
water on the secondary side of the plate type heat exchangers in the closed
loop Equipment cocling (unit auxiliary) water system.

XIV. Booster Fans

XV, Power consumption of Limestone Slurry Tank Agilator(s) divided by the
number of units in the project

XVi, Power consumption of Filtrate Pump divided by the number of units in the
project

xvii.  Power consumption of Belt Fiiter Wash Water Pump divided by he number
of units in the project

xviii.  Power consumption of Cloth Wash Water Pump divided by the nu—hc - -
units in the project 2 Ele .

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I”
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xix.  Power consumplion of Hydro-cyclone and Waste Water Pump divided by the
number of units in the project

XX. Power consumption of all other continuous running Agstators divided by the
number of units in the project

xxi.  Air Conditioning System (*)

Total Power consumption at motor input terminals of working units (i.e.
excluding stand-by) at its rated duty point of compressor and condenser fans
of air cooled condensing unit, Air handling unit (AHU)} fans for the Air
conditioning system of FGD Control Room Building and ZLD Control Room
Building (if provided) divided by total nos. of units in respective project..

xxii  Total power consumption at motor input terminal at rated duty of fan of UAF

divided by total nos. of units in respective project. (%)
((*) Above guaranteed power consumption values shall be at 20 deg C for
centrifugal fans of AHUs and at 30 deg C for centrifugal fans of air washer
units and at an elevation of RL (+) - m for both AHUs and Air washer unit
centrifugal fans.)

xxii  Total power consumption at motor input terminal at rated duty of Air
compressor, Air drying plant (Heater and blower, as applicable) divided by
tatal nos. of units in respective project

xxiv. Power consumption of Evaporator feed pump divided by the number of units
in the project, in case ZLD system is provided

xxv. Power consumption of Evaporator/Brine concentrator recirculation pump
divided by the number of units in the projec:, in case ZLD system is provided

xxvi. Power consumption of Distillate pump divided by the number of units in the
project, in case ZLD system is provided

xxvii, Power consumption of Crystalliser feed pump divided by the number of units
in the projedt, in case ZLD system is provided

xxviii. Power consumption of Crystalliser recirculation pump divided by the number
of units in the project, in case ZLD system is provided

xxix. Power consumption of Mechanical vapour Compressor divided by the
number of units in the project, in case ZLD system is provided

The equipment's listed above for calculating auxiliary power consumption are

indicative. Any other equipment required for continuous operation of the system shall

v also be considered for calculation of auxiliary power consumption. .Power
I N consumption of all equipments provided on unitized basis shall be. 'imc'lu_dég in the
) | unit auxiliary power consumption. For common slation au " ‘“e power
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION '
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-Vi, PART-A FUNCTIONAL 20F 2
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6.00.00

7.00.00

consumption shall be assigned to each unit based on unit load for the purpose of
calculating the unit auxiliary power consumption.

Note :

1. The bidder shall furnish a list of equipments to be covered under auxiliary
power consumption, which shall be subject to Employer's approval.

2. The equipmenis listed above for calculating auxiliary power consumption are
indicative. Any other equipment required for continuous operaticn of the
system shall also be considered for calculation of auxiliary power
consumption.

METHOD OF COMPUTING TEST EFFICIENCY OF FGD

The performance tests shall be carried out in accordance with ASME PTC 40 (1991)
code. No tolerance or allowance on the tesi result wili be permitted for instrument
errors ar inaccuracy, the method of testing or any other causes. The details of the
test shall, however be mutually agreed upon between the employer and the
contractor.

METHOD OF COMPUTING AVAILABILITY

The Contractor shall guarantee 98 % availability of FGD plant including waste water
treatment system for Zero Liquid Discharge (ZLD), wherever provided, for a
continuous period of 120 days. An availability guarantee test shall be conducted to
assure this level of avzilability for a period of 240 days as per the procedure
indicated below.

Availability 'A’ in %:

A= Tc x100%
Tk

Tc — recorded time of FGD operation, expressed in hours,

Tk - recorded time of boiler operation, expressed in hours,

However, it is rcquired that:

(i) In order to calculate the FGD availability, operation hours will be
counted except baoiler start-ups when the operation hours zounting

will start on the moment of shut down of all oil burners,

(i) FGD will be regarded as a FGD in operalion, when by-pass dampe- *~
closed and total flow of flue gas from boiler goes via -( nd

LOT-1A PROJECTS TECHNICAL SPECIFICATION
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content is below 100 mg/Nm3 (dry basis at 6% Oz) in cleaned flue
gas for the range of specified coals & loads.

(i} If FGD is out of operation during the boiler operation time as a result
of the Employer’s decision, this time wil not be counted as boiler
operation time for calculating the FGD availability,

(iv) Boiler operation hours will be counted based on the recorded boiler
operation hours and the recorded data will be made available to the
Contractor by the Emplayer.

Mandatory spares have been idenlified in the Employer. Contractor can use

the mandatory spares supplied under the contract during this period in

agreement with the Employer. However, if other additional spares are
required for demonstration of availability demonsiration guarantee, Bidder to
should clearly indicate along with their offer.

If the calculated availability after 120 days availability test is lower than the

guaranteed value, the Contractor will undertake actions as per clause

2.04.00 (ii) of this Sub-Section to achieve the guaranteed availability.

-
N\
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13.06.00

14.00.00 SPECIFICATION FOR SURFACE PREPARATION & PAINTING

14.01.00 Surface preparation methods and paint/primer materials shall be of the type specified
herein. If the contractor desires to use any paint/primer materials other than that specified,
specific approval shall be obtained by the contractor in writing from the employer for using
the substitute material.

14.02.00 All paints shall be delivered to job site in manufacturers sealed containers. Each container
shall be labeled by the manufacturer with the manufacturer's name, type of paint, batch
number and color.

14.03.00 Unless specified otherwise, paint shall not be applied to surfaces of insulation, surfaces of
stainless steel/nickel/ copper/brass/ monel/ aluminum/ hastelloy/lead/ galvanized steel
items, valve stem, pump rods, shafts, gauges, bearing and contact surfaces, lined or clad
surfaces.

14.04.00 All pipelines shall be Colour coded for identification as per the NTPC Colour-coding
scheme, which will be furnished to the contractor during detailed engineering..

14.05.00 SURFACE PREPARATION

14.05.01 All surfaces to be painted shall be thoroughly cleaned of oil, grease and other foreign
matter. Surfaces shall be free of moisture and contamination from chemicals and solvents.

14.05.02 The following surface schemes are envisaged here. Depending upon requirement any one
or a combination of these schemes may be used for surface preparation before application
of primer.

SP1 Solvent cleaning
SP2 Application of rust converter (Ruskil or equivalent grade)
SP3 Power tool cleaning
SP4 Shot blasting (shot blasting shall be used as surface preparation method
for hot worked pipes prior to application of primer)
SP4* Shot blast cleaning/ abrasive blast cleaning to SA21/2 (near white metal)
35-50 microns
SP5 Phosphating
SP6 Emery sheet cleaning/Manual wire brush cleaning.
MOUDA STPP-II (2x660MW) / SOLAPUR STPP TECHNICAL SPECIFICATION PART-B
(2 x 660MW) / NABINAGAR STPP (3x 660MW) / SECTION-VI SUB-SECTION-I:M3 Page 25 of 54
MEJA TPP-I (2 x 660MW) / RAGHUNATHPUR TPP BID DOC NO.: CS-9575/ 9571/ | POWER CYCLE PIPING age s> o
PHASE-II (2 x660MW) 0370/ 0360/ 9586-102-2 SYSTEM & LPP
STEAM GENERATOR PACKAGE

Page 187 of 381

187


2211238
Text Box
PAINTING SPECIFICATION TO BE FOLLOWED BY BIDDERS FOR AGITATORS


83819/202

[PS-PEM-MAX
TECHNICAL REQUIREMENTS v difid
CLAUSE NO. Q NTPC

14.06.00 APPLICATION OF PRIMER/PAINT

14.06.01 The paint/primer manufacturer's instructions covering thinning, mixing, method of
application, handling and drying time shall be strictly followed and considered as part of
this specification. The Dry film thickness (DFT) of primer/paint shall be as specified herein.

14.06.02 Surfaces prepared as per the surface preparation scheme indicated herein shall be
applied with primer paint within 6 hours after preparation of surfaces.

14.06.03 Where primer coat has been applied in the shop, the primer coat shall be carefully
examined, cleaned and spot primed with one coat of the primer before applying
intermediate and finish coats. When the primer coat has not been applied in the shop,
primer coat shall be applied by brushing, rolling or spraying on the same day as the
surface is prepared. Primer coat shall be applied prior to intermediate and finish coats.

14.06.04 Steel surfaces that will be concealed by building walls shall be primed and finish painted
before the floor is erected. Tops of structural steel members that will be covered by grating
shall be primed and finish painted before the grating is permanently secured.

14.06.05 Following are the Primer/painting schemes envisaged herein:

PS3 - Zinc Chrome Primer (Alkyd base) by brush/Spray to 1S104.

PS3* - Zinc Chrome primer (Alkyd base) by dip coat.

PS4 - Synthetic Enamel (long oil alkyd) to 1S2932.

PS5 - Red oxide zinc phosphate to IS-12744.

PS9 - Aluminum paint to 1S 2339.

PS9* - Heat resistant Aluminum paint to 1S-13183 Gr.-|l (for temperature
400 °C - 600 °C) , 1S-13183 Gr.-lI (for temperature 200°C - 400°C)
and 1S-13183 Gr.-llI (for temperature upto 200 °C)

PS13 - Rust preventive fluid by spray, dip or brush.

PS14 - weldable primer-Deoxaluminate or equivalent.

PS16 - High Build Epoxy CDC mastic "15’ .

PS17 - Aliphatic Acrylic Polyurethane CDE134 ,%V=40.0(min.)

PS18 - Epoxy based TiO2 pigmented coat

PS19 - Epoxy based Zinc phosphate primer (92% zinc in dry film (min.),
%VS=35.0(min.).

PS20 - Epoxy based finish paint.

14.06.06 All weld edge preparation for site welding shall be applied with one coat of weldable
primer.

14.06.07 For internal protection of pipes/tubes, VCI pellets shall be used at both ends after sponge
testing and ends capped. VCI pellets shall not be used for SS components and composite
assemblies.

MOUDA STPP-II (2x660MW) / SOLAPUR STPP TECHNICAL SPECIFICATION PART-B

(2 x 660MW) / NABINAGAR STPP (3x 660MW) / SECTION-VI SUB-SECTION-I:M3 Page 26 of 54
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838
TN =5
CLAUSE NO. TECHNICAL REQUIREMENTS . o — =
14.07.00 Primer/Painting Schedule
Sl. Description Surface Primer Coat Intermediate Coat Finish Coats Total Min.
No Preparation System | Coat Min. DFT/ | System | Coat | Min. System Coat | Min. DFT/ Painting
coat DFT/ Coat DFT Colour Shade
(Microns) Co‘at (Microns) (Microns)
(Microns)
1. | All insulated Pipings, | SP3/SP4 PSo* |1 20 - - - PSo* 1 20 40
fittings/ components, Pipe
clamps, Vessels/Tanks,
Equipments etc.
2. | Al Design SP3/SP4 PS5 1 20 - - - 3 35 155
uninsulated PS4 $ $ $
Piping, temperatu
fittings/ re <60 °C As per NTPC Colour
components shade/ coding scheme
) Pipe | Design SP3/SP4 PSo9* |1 20 PS 9* 1 20 40
clamps, temperatu
Vessels/Tan | re 60 °C-
ks, 200°C
Equipments | Design SP3/SP4 PSo* 1 20 - - - PS9* 1 20 40
etc. temperatu
re > 200
°C
3 Constant Load Hanger | SP4* PS19 |1 40 - - -
(CLH), \Variable Load PS17 1 30 70
Hanger (VLH) and other
supports
4. | Valves
PS9 1 20 PS9 1 100 PS 9 1 20 40
Cast Design SP1/SP2/
/[Forge  temperature SP3
d <60°C
T o] e
RAGHg}\'ggﬂPGUEF,Q\‘E;':'TDSQSF&(':'&EGSOMW) BID DOC NO.: CS-9575/ 9571/ 0370/ 0360/ 9586-102-2 PCP &LPP
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TN =5
CLAUSE NO. TECHNICAL REQUIREMENTS . o — =
Design PS9* 20 PS9* 20 40
temperature 60 | SP1/SP2/ -
°C-200°C SP3
Design PS9* 20 PS9* 20 40
temperature > | SP1/SP2/
200 °C SP3
All Outside TG | SP4* Inorga 75 pPsS18 |1 75 a))Epox 35
Structural building nic y coat
Steel and in SG Ethyl 250
component | envelope Zinc b)Final
S Silicat coat of |1 30
e paint
PS17
SP4* -do- 35 PS18 1 35 a))Epox | 2 25 150
Within TG y coat
building
b)Final
coat of |1 30
paint
PS17
6. | Weld Edges SP6 PS13 25 - - - - - - -
(Hand (Weld
cleaning able
by  wire | primer
brushing) |)

$ The first 2 finished coats (total min.DFT of 70 microns) shall be done at shop and the 3" finish coat (min.DFT 35 Microns) shall be applied at site.

15.00.00 Testing Requirements:

The detailed testing requirements for power cycle piping and its components are given in the subsection for Quality Assurance(QA) .The requirements
pertaining to testing given in this subsection if in variance with that given in QA subsection, then the more stringent of the two shall be followed.

MOUDA STPP-Il (2x660MW) / SOLAPUR STPP (2 X 660MW) /
NABINAGAR STPP (3x 660MW) / MEJA TPP-I (2 x 660MW) /
RAGHUNATHPUR TPP PHASE-II (2 x660MW)
STEAM GENERATOR PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI
BID DOC NO.: CS-9575/ 9571/ 0370/ 0360/ 9586-102-2

PART-B
SUB-SECTION-II:M3
PCP & LPP
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83819/2020/PS-PEN-MAX
Gmein | Bharat Heavy Electricals Limited

Eﬁﬂ’ Boiler Auxiliaries Plant
' Ranipet — 632 406

RANIPET

BHEL DOC NO. | PS: NN FGD: : G609

REVISION NO. | 02

DATE 06.12.2019

/ NABINAGAR FGD PACKAGE

.

PAINTING SCHEME for FGD SYSTEM, BOOSTER FAN& GATES& DAMPERS
NTPC CONTRACT NO: CS-0370-109-(1A) -2-FC -NOA-0059

NTPC DRG NO: 0370-109-PVM-H-001

~

/

[ BHEL RANIPET Customer No(s).. G609-G611

Prepared By

Reviewed & Approved By

—Efl"n.._p&s.—"

Signature Nt

Rajamanickam M
Dy.Manager/QA

:2019.12.2(

K.C. G? @LMLQL'

eason: CAT |

Note: 1) For PGMAs of Agitator and and its sub-components shall be the same as that of similar items provided in the
list. For Example, for motor, gear box, coupling etc. which are applicable for agitators PGMA-FW 212 & FW 701 are to be

followed.

2) Painting : Painting details in the specification are minimum requirement. Painting shall be as per customer approved
schedule to be submitted by successful bidder during detail engineering.
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2) Painting : Painting details in the specification are minimum requirement. Painting shall be as per customer approved schedule to be submitted by successful bidder during detail engineering.
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838] 9I"P2 DIPS-PEM-MAX PRIMER FINISH TOTAL
SURFACE DFT DFT | DFTIN

No SURFACE LOCATION PGMA PREPARATION PAINT (pm PAINT (pm | (pm

min.) min.) min.)

RECORD OF REVISION

REV NO DATE DETAILS OF REVISION

00 25.10.2019 | Original Issue - First Submission
NTPC comments: BHEL has got approved painting schedule for other projects with same spec which may please be endorsed.
BHEL reply: We wish to submit that we have got approved painting scheme for other projects with same spec but the PGMAs will vary from one
project to another depending upon the size and scope. Hence we request you to kindly consider and approve the painting scheme developed for
01 | 18.11.2019 |-this project. : __ : _ :
NTPC comments: Please include Painting Schedule for Limestone & Gypsum Handling System equipment.
BHEL reply: We wish to submit that this painting scheme is intended only for Ranipet scope of supply. The scope of the items referred
in the comments are given by ISG group. Painting scheme for ISG scope of supply will be submitted separately by them as their PGMAs
are different and paint selection will be different based on the intricacies of their product. Also FGD is a system supplied by seven units
of BHEL similair to SG and TG package. Therefore, we request you to kindly consider and approve this painting scheme for Ranipet
scope of supply.
NTPC comments: no electrical items like motors, switchgear etc.,are covered in this document??? where are they covered?
BHEL reply: This painting scheme covers painting for manufacturing items, Electrical items like motors, switchgears etc are bought out items and
02 06.12.2019 | the painting is covered in the respective drawings itself which are submitted to NTPC for approval. Painting as per NTPC specification is given in the
drawings. This is the practice which is followed for SG and TG packages as well. We request you to kindly approve the document.
NTPC comments: will there be as many documents as the no of units of BHEL?
BHEL reply: Other than BAP, Ranipet, separate paining schedule will only be submitted by ISG as the manufacturing items are available for them.
Other units cover the painting in the drawing itself which will be submitted to NTPC for approval as they deal with bought out items more. We
request you to kindly approve the painting schedule.

[ PS- NABINAGAR 3X660 MW - FGD PACKAGE REV. 02 DATE 06.12.2019 Page 2 of 32 ]
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
1. FANS
1 Axial Fan tool & fixtures 55 000 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 2932 40 100
(Clause 20.03.00 of Part- C Cleaning to st3 to IS: 12744 (Two coats) Shade: Grey white
Section VI) (SSPC-SP3) RAL 9002 (Two coats)
2 Booster Fan foundation 55 081 Temporary rust preventive fluid application as per PRQA 523
material DFT- 20u
All Threaded and other surfaces of foundation bolt and its materials shall be coated with temporary rust
preventive fluid. During execution of civil works the dried film of coating will be removed using Organic
Solvents.
3 Booster Fan Handrails & 55 082 Blast cleaning to Hand rails, Gratings- Hot dip galvanizing to 610gms/sg.m (minimum) and to a coating
Insert Sa 2%2/ Acid thickness of 87um (min).
(Clause 31.06.00 of Sec.VI, pickling
Part-B, Subsection- IV-D)
4 Booster Fan Handrails & 55 082 Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Insert- Structural items Sa 2Y% (Near component moisture curing zinc pack aliphatic isocyanate
other than the above white metal) with (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
(Clause 31.03.00 of Sec.VI, surface profile 40- | 80% metallic zinc content in dry paint to IS 13213 solid by 70
Part-B, Subsection- IV-D) 60um conforming film, solid by volume minimum volume min.55%=+2)
to 1SO 8501-1 60% =+2). Zinc dust composition DFT- 35u/ coat
and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured 100 2 after min. 1000 hrs
epoxy with MIO content exposure, gloss less than 30
(containing lamellar MIO Min and colour change less than
30% on pigment, solid by 2.0AE)
volume min. 80%=2)
DFT- 100u
5 Axial booster cooling/ seal 55 084 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
fan Sa 2% resin based Epoxy Zinc based finish paint to IS 75
(Clause 1.04.00 of Part- A phosphate primer to 1S 13238 14209; DFT- 75u
Section VI) DFT- 50/coat
300

193
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with MIO/Tio2 DFT-25u
DFT- 100 Shade: Grey White, RAL9002
6 Booster fan canopy for 55 089 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
motor Sa 21> resin based Epoxy Zinc based finish paint to IS 75
(Clause 1.04.00 of Part- A phosphate primer to 1S 13238 14209; DFT- 75u
Section Vi) DFT- 50p/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with MIO/Tio2 DFT-25u
DFT- 100u Shade: Grey White, RAL9002
7 Axial booster fan rotor 55 287 Power Tool Two coats of Epoxy based Zinc 60 NIL -- 60
(Clause 20.03.00 of Part- C Cleaning to St3 phosphate primer (Two pack
Section VI) (SSPC-SP3) system) to IS 13238;
DFT- 30u/coat
8 Axial booster fan stator 55 587 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 2932 40 100
(Clause 20.03.00 of Part- C Cleaning to St3 to IS: 12744 (Two coats) Shade: Grey white
Section VI) (SSPC-SP3) RAL 9002 (Two coats)
9 Axial booster fan coupling 55 880 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
(Clause 1.04.00 of Part- A Sa 215 resin based Epoxy Zinc based finish paint to IS 75
Section VI) phosphate primer to 1S 13238 14209; DFT- 75u
DFT- 50u/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with MIO/Tio2 DFT-25u
DFT- 100u Shade: Grey White, RAL9002
[ PS- NABINAGAR 3X660 MW — FGD PACKAGE REV. 02 DATE 06.12.2019 Page 4 of 32 ]
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
10 Booster fan LOS with 55 980 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
lubricant Sa 2Y%% resin based Epoxy Zinc based finish paint to IS 75
(Clause 1.04.00 of Part- A phosphate primer to 1S 13238 14209; DFT- 75u
Section VI) DFT- 50/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with M1O/Tio2 DFT-25u
DFT- 100u Shade: Grey White, RAL9002
11 Booster fan actuator 55 983 Blast cleaning to Primer: Two coats of Epoxy 100 Finish: One coat of Epoxy
(Clause 1.04.00 of Part- A Sa 21> resin based Epoxy Zinc based finish paint to IS 75
Section VI) phosphate primer to 1S 13238 14209; DFT- 75u
DFT- 50u/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 aliphatic polyurethane paint 25
intermediate paint pigmented to IS 13213
with M1O/Tio2 DFT-25u
DFT- 100 Shade: Grey White, RAL9002
[ PS- NABINAGAR 3X660 MW — FGD PACKAGE REV. 02 DATE 06.12.2019 Page 5 of 32 ]
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PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
2. FGD SYSTEM
Slurry recirculation pump FwW 212 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
System Cleaning to St3 Primer to 1S: 12744 (Two coats) Enamel to IS 2932,
(Referred from cl. 7.05.00 (SSPC-SP3) DFT- 50p/ coat
of Section-VI, Part-B, Intermediate: One coat of Shade: Light blue
Sub section-1-M5) Synthetic Enamel intermediate 50 RAL 5012
coat to IS 2932; DFT- 50u
Absorber System Internals — | FW 213 | Blast cleaning to | Primer: Two coats of Epoxy resin | 100 Finish: One coat of Epoxy
Structural items Sa 2% based Epoxy Zinc phosphate based finish paint to IS 75
(Clause 1.04.00 of Part- A primer to IS 13238 14209; DFT- 75
Section Vi) DFT- 50p/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 aliphatic polyurethane paint 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25u
DFT- 100u Shade: Grey White, RAL9002
Mist eliminator and FW 215 | Blast cleaning to | Primer: Two coats of Epoxy resin | 100 Finish: One coat of Epoxy
accessories, Absorber baffle | FW 216 Sa 212 based Epoxy Zinc phosphate based finish paint to IS 75
grating support, Mist FW 217 primer to IS 13238 14209; DFT- 75u
eliminator support& FW 218 DFT- 50p/coat
Absorber Spray pipe support 300
- Structural items Intermediate: One coat of Two Finish: One coat of acrylic
(Clause 1.04.00 of Part- A component epoxy based 100 | aliphatic polyurethane paint 25
Section VI) intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25u
DFT- 100 Shade: Grey White, RAL9002
Absorber System- Base FW 219 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
(Clause 31.03.00 of Sec.VI, Sa 2%~ (Near component moisture curing zinc pack aliphatic isocyanate
Part-B, Subsection- IV-D) white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60pum film, solid by volume minimum volume min.55%=2)
60% =+2). Zinc dust composition DFT- 35/ coat

[ PS- NABINAGAR 3X660 MW - FGD PACKAGE

REV. 02

Dagn 196 of 381

DATE 06.12.2019

Page 6 of 32




Dagn 197 of 381

838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
conforming to and properties shall be as per Shade: Grey white,
ISO 8501-1 Type Il as per ASTM D520-00 RAL 9002
DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs
with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%=+2) 2.0A E)
DFT- 100u
5 | Absorber system structures, | FW 220 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Absorber shear plate, Duct FW 231 Sa 2Y% (Near component moisture curing zinc pack aliphatic isocyanate
supports, Structures for RC FW 232 white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
pump house& Hook up duct | FW 233 with surface 80% metallic zinc content in dry paint to 1S 13213 solid by 70
structure FW 234 | profile 40-60um film, solid by volume minimum volume min.55%=+2)
(Clause 31.03.00 of Sec.VI, FW 236 conforming to 60% =2). Zinc dust composition DFT- 35/ coat
Part-B, Subsection- 1V-D) FW 238 ISO 8501-1 and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs
with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%=+2) 2.0A E)
DFT- 100u
6 Absorber system casing FW 221 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
bottom- Outside surfaces Sa 2Y% (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =2). Zinc dust composition DFT- 35/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70 With gloss retention (SSPC
paint spec no.36, ASTM
[ PS- NABINAGAR 3X660 MW — FGD PACKAGE REV. 02 DATE 06.12.2019 Page 7 of 32
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
Inside surfaces are of C276 Intermediate: One coat of Two D4587, D2244, D523 of level
cladded sheets, hence no component polyamide cured epoxy | 100 2 after min. 1000 hrs
paint is envisaged. with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%z=+2) 2.0AE)
DFT- 100u
7 | Absorber system casing top- Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Outside surfaces Sa 2%~ (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =2). Zinc dust composition DFT- 35u/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Inside surfaces are of C276 Intermediate: One coat of Two D4587, D2244, D523 of level
cladded sheets, hence no component polyamide cured epoxy | 100 2 after min. 1000 hrs
paint is envisaged. with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%z=2) 2.0A E)
DFT- 100u
8 | Absorber system accessories Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 2932 40 100
(Clause 20.03.00 of Part- C Cleaning to to IS: 12744 (Two coats) Shade: Grey white
Section VI) St3 (SSPC-SP3) RAL 9002 (Two coats)
9 Emergency Quench water Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
tank- Outside surfaces Sa 2Y% (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) with surface 80% metallic zinc content in dry paint to 1S 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =2). Zinc dust composition DFT- 35/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70u
[ PS- NABINAGAR 3X660 MW — FGD PACKAGE REV. 02 DATE 06.12.2019 Page 8of 32 ]
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy | 100 | D4587, D2244, D523 of level
with MIO content (containing 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than 30
solid by volume min. 80%=2) and colour change less than
DFT- 100u 2.0A E)
10 Emergency Quench water FW 226 | Blast cleaning to
tank- Sa 2% (Near Primer: Two coats of Red Oxide Zinc phosphate primer, DFT-30u/coat; Total-60u
Inside surfaces white metal) (Primer is only envisaged as lining is given in inside surfaces of the tank)
with surface
profile 35-50um
11 | Emergency quench system, FW 227 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 2932 60 120
Handling Equipment RC FW 249 Cleaning to to IS: 12744 (Two coats) Shade: Grey white
pump St3 (SSPC-SP3) RAL 9002 (Two coats)
(Clause 20.03.00 of Part- C
Section VI)
12 Air oxidation system, FW 230 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 2932 40 100
Viewing ports (Without FW 239 Cleaning to to IS: 12744 (Two coats) Shade: Grey white
glass) St3 (SSPC-SP3) RAL 9002 (Two coats)
(Clause 20.03.00 of Part- C
Section VI)
13 Absorber W/D interface, FW 228 | Blast cleaning to | Primer: Two coats of Epoxy resin | 100 Finish: One coat of Epoxy
W/D wash system, Slurry FW 229 Sa 212 based Epoxy Zinc phosphate based finish paint to IS 75
distribution system, FW 243 primer to IS 13238 14209; DFT- 75u
Oxidation Air distribution FW 244 DFT- 50u/coat
system 300
(Clause 1.04.00 of Part- A Intermediate: One coat of Two Finish: One coat of acrylic
Section VI) component epoxy based 100 aliphatic polyurethane paint 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25u
DFT- 100u Shade: Grey White, RAL9002
[ PS- NABINAGAR 3X660 MW — FGD PACKAGE REV. 02 DATE 06.12.2019 Page 9 of 32 ]
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Jgp<Prro-FEN-NMA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
14 | Expansion Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 -- -- 60
joint swept Cleaning to to IS: 12744 (two coats)
between surface St3 (SSPC-SP3)
bypass Insulated FW 251 Power Tool HR Aluminium paint to IS 13183 40 NIL -- 40
(Clause surfaces Cleaning to Gr.1l (upto 400 deg C)
20.03.00 of St3 (SSPC-SP3)
Part- C
Section VI)
15 Expansion Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL -- 60
joint swept Cleaning to to IS: 12744 (Two coats)
(Clause surface St3 (SSPC-SP3)
20.03.00 of FW 252
Part- C Insulated Power Tool HR Aluminium paint to IS 13183 40 NIL -- 40
Section V1) surfaces Cleaning to Gr.11 (upto 400 deg C)
St3 (SSPC-SP3)
16 Ducts Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL - 60
between swept Cleaning to to IS: 12744 (Two coats)
bypass duct surface St3 (SSPC-SP3)
inlet& FW 255
booster fan Insulated Power Tool HR Aluminium paint to IS 13183 40 NIL - 40
(Clause surfaces Cleaning to Gr.11 (upto 400 deg C)
20.03.00 of St3 (SSPC-SP3)
Part- C
Section VI)
17 Ducts Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL -- 60
between swept Cleaning to to IS: 12744 (Two coats)
Booster fan& surface St3 (SSPC-SP3)
Absorber FW 256
(Clause Insulated Power Tool HR Aluminium paint to IS 13183 40 NIL -- 40
20.03.00 of surfaces Cleaning to Gr.1l (upto 400 deg C)
Part- C St3 (SSPC-SP3)
Section VI)

[ PS- NABINAGAR 3X660 MW - FGD PACKAGE

REV. 02

Dagn 200 of 381

DATE 06.12.2019

Page 10 of 32

200



838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
18 Ducts Flue gas Power Tool Red Oxide Zinc Phosphate Primer 60 NIL -- 60
between swept Cleaning to to IS: 12744 (Two coats)
Absorber& surface FW 257 | St3 (SSPC-SP3)
Stack
(Clause Insulated Power Tool HR Aluminium paint to IS 13183 40 NIL -- 40
20.03.00 of surfaces Cleaning to Gr.11 (upto 400 deg C)
Part-C St3 (SSPC-SP3)
Section VI)
19 Duct structure between Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
bypass duct& Booster fan Sa 2% (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- 1V-D) FW 260 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=2)
conforming to 60% =2). Zinc dust composition DFT- 35u/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs
with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%z=2) 2.0A E)
DFT- 100u
20 Duct structure between Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Booster fan& Absorber Sa 2% (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) FW 261 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=+2)
conforming to 60% =2). Zinc dust composition DFT- 35u/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
with MIO content (containing exposure, gloss less than 30
lamellar MIO Min 30% on pigment, and colour change less than
solid by volume min. 80%=+2) 2.0A E)
DFT- 100u
21 Duct structure between Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Absorber & Stack Sa 2%~ (Near component moisture curing zinc pack aliphatic isocyanate
(Clause 31.03.00 of Sec.VI, white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Part-B, Subsection- IV-D) FW 262 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
profile 40-60um film, solid by volume minimum volume min.55%=+2)
conforming to 60% =2). Zinc dust composition DFT- 35u/ coat
ISO 8501-1 and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of level
component polyamide cured epoxy | 100 2 after min. 1000 hrs

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

exposure, gloss less than 30
and colour change less than

solid by volume min. 80%=+2) 2.0A E)
DFT- 100y
[ PS- NABINAGAR 3X660 MW - FGD PACKAGE REV. 02 DATE 06.12.2019 Page 12 of 32 ]

Dagn 202 of 381

202



838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
22 Foundation material for FW 280 Temporary rust preventive fluid application as per PRQA 523
duct structures, Absorber, Fw 281 DFT- 20u
Elevator, RC pump shed, Fw 282 All Threaded and other surfaces of foundation bolt and its materials shall be coated with temporary rust
tanks, Silo Structure, pipe FW 283 preventive fluid. During execution of civil works the dried film of coating will be removed using Organic
racks FW 740 Solvents.
FW 760
FW 762
FW 763
23 Structures for Emergency FW 285 Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of
Quench water tank FW 292 Sa 2%~ (Near component moisture curing zinc two pack aliphatic
Structures for Elevator white metal) with (ethyl) silicate primer coat (Min isocyanate cured acrylic 240
(Clause 31.03.00 of Sec.VI, surface profile 40- | 80% metallic zinc content in dry polyurethane paint to 70
Part-B, Subsection- 1V-D) 60um conforming film, solid by volume minimum IS 13213 solid by
to 1SO 8501-1 60% =2). Zinc dust composition volume min.55%=2)
and properties shall be as per DFT- 35u/ coat
Type Il as per ASTM D520-00 Shade: Grey white,
DFT- 70u RAL 9002
With gloss retention
Intermediate: One coat of Two (SSPC paint spec no.36,
component polyamide cured 100 ASTM D4587, D2244,
epoxy with MIO content D523 of level 2 after
(containing lamellar MIO Min 30% min. 1000 hrs
on pigment, solid by volume min. exposure, gloss less
80%=2) than 30 and colour
DFT- 100 change less than
2.0A E)
24 Elevator and accessories FW 293 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
(Clause 20.03.00 of Part-C | FW 716 Cleaning to st3 to IS: 12744 (Two coats) 2932 Shade: Grey
Section Vi) (SSPC-SP3 white
RAL 9002 (Two coats)
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
25 Structures for booster fan FW 310 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
handling Sa 2% (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
(Clause 31.03.00 of white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Sec.VI, Part-B, with surface content in dry film, solid by volume paint to IS 13213 solid by 70
Subsection- IV-D) profile 40-60um minimum 60% =+2). Zinc dust volume min.55%+2)
conforming to composition and properties shall be DFT- 35/ coat
1SO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
DFT- 70u RAL 9002
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%z=2) 30 and colour change less
DFT- 100p than 2.0A E)
26 Galleries and railings for
Stairs, Absorber, Dampers, | FW 237
Ducts, Tanks FW 610
(Clause 31.06.00 of FW 612 | gjast cleaning to ) ) . . . .
Sec.Vl, Part-B, FW 613 Sa 215/ Acid Hand rails, Gratings- Hot dip galvamzmg to Glognjs_/sq.m (minimum) and to a coating
Subsection- IV-D) EW 722 pickling thickness of 87um (minimum)
27 Galleries and railings for Blast cleaning to | Primer: One coat of Two component 70 Finish: Two coats of two
Stairs, Absorber, Dampers, Sa 2%~ (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Ducts, Tanks — Structures FW 237 white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
other than the above FW 610 with surface content in dry film, solid by volume paint to IS 13213 solid by 70
(Clause 31.03.00 of FW 612 profile 40-60pm minimum 60% =*2). Zinc dust volume min.55%+2)
Sec.VI, Part-B, FW 613 conforming to composition and properties shall be DFT- 35u/ coat
Subsection- IV-D) FW 722 ISO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
DFT- 70u RAL 9002
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Jgp<Prro-FEN-NMA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100u than 2.0A E)
28 Slurry pumps & FW 701 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
accessories, Water pumps FW 702 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
(Referred from cl. 7.05.00 St3 (SSPC-SP3) DFT- 50u/ coat
of Section-VI, Part-B, Intermediate: One coat of Synthetic Shade: Light blue
Sub section-1-M5) Enamel intermediate coat to IS 50 RAL 5012
2932; DFT- 50u
29 | Monorail for hoist & cranes | FW 710 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
(Clause 31.03.00 of Sa 2v% (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Sec.VI, Part-B, white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Subsection- IV-D) with surface content in dry film, solid by volume paint to IS 13213 solid by 70
profile 40-60um minimum 60% =2). Zinc dust volume min.55%=+2)
conforming to composition and properties shall be DFT- 35/ coat
1SO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
DFT- 70u RAL 9002
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100p than 2.0A E)
30 Handling Equipment- FW 713 Power Tool Red Oxide Zinc Phosphate Primer to 70 Synthetic Enamel to IS 60 130
Hoists& Man hole door FW 714 Cleaning to st3 IS: 12744 (Two coats) 2932 Shade: Grey white
(Clause 20.03.00 of Part- FwW 717 (SSPC-SP3 Idler roller shall be applied with two RAL 9002 (Two coats)
C Section VI) coats of 70 microns at shop
31 Agitator support FW 721 | Blast cleaning to | Primer: One coat of Two component | 70 Finish: Two coats of two
Clause 31.03.00 of Sec.VI, Sa 2% (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Part-B, Subsection- IV-D) white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
with surface content in dry film, solid by volume 70
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
profile 40-60pm minimum 60% =2). Zinc dust paint to IS 13213 solid by
conforming to composition and properties shall be volume min.55%+2)
1SO 8501-1 as per Type Il as per ASTM D520-00 DFT- 35u/ coat
DFT- 70u Shade: Grey white,
RAL 9002
Intermediate: One coat of Two With gloss retention (SSPC
component polyamide cured epoxy paint spec no.36, ASTM
with MIO content (containing 100 D4587, D2244, D523 of
lamellar MIO Min 30% on pigment, level 2 after min. 1000 hrs
solid by volume min. 80%=2) exposure, gloss less than
DFT- 100 30 and colour change less
than 2.0A E)
32 Limestone silo structures FW 730 | Blast cleaning to | Primer: One coat of Two component 70 Finish: Two coats of two
Clause 31.03.00 of Sec.VI, Sa 2% (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Part-B, Subsection- IV-D) white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
with surface content in dry film, solid by volume paint to IS 13213 solid by 70
profile 40-60um minimum 60% =+2). Zinc dust volume min.55%=2)
conforming to composition and properties shall be DFT- 35u/ coat
1SO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
DFT- 70u RAL 9002
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MI1O content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%=2) 30 and colour change less
DFT- 100 than 2.0A E)
33 Limestone Silo- Outside FW 731 | Blast cleaning to | Primer: One coat of Two component 70 Finish: Two coats of two
surfaces Sa 2%~ (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
Clause 31.03.00 of Sec.VI, white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Part-B, Subsection- IV-D) with surface content in dry film, solid by volume paint to IS 13213 solid by 70
profile 40-60pum minimum 60% =2). Zinc dust volume min.55%+2)
conforming to composition and properties shall be DFT- 35u/ coat
1SO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
DFT- 70u RAL 9002
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
Intermediate: One coat of Two With gloss retention (SSPC
component polyamide cured epoxy paint spec no.36, ASTM
with MIO content (containing 100 D4587, D2244, D523 of
lamellar MIO Min 30% on pigment, level 2 after min. 1000 hrs
solid by volume min. 80%z=2) exposure, gloss less than
DFT- 100u 30 and colour change less
than 2.0A E)
34 Lime stone Silo- Inside FW 731 | Blast cleaning to 60 NIL -- 60
surfaces Sa 2% (Near Primer: Two coats of Red Oxide Zinc
(Conical portion) white metal) phosphate primer to IS: 12744
with surface
profile 35-50um | (SS lining is inside the Limestone silo
conforming to conical portion, hence primer is only
ISO 8501-1 envisaged; SS lining will be done at
shops itself)
35 Lime stone Silo- Inside FW 731 . Primer Coat: One coat of two 70 - — 70
surfaces Blast cleaning to | component moisture curing Inorganic
(Cylindrical portion) Sa 2% (Near Ethyl Zinc Silicate Primer to 1S 14946,
white metal) (Solid by volume- 60% (min)), (Metallic
with surface zinc content 80% (min))
profile 40-60pum DFT = 70 um per coat (min.)
conforming to Zinc dust composition shall be Type-11 as
1SO 8501-1 per ASTM D520-00
36 Air cannon silo, Bag filter FW 723 Power Tool Red Oxide Zinc Phosphate Primer to 60 Synthetic Enamel to IS 40 100
& Fan assy, Nozzles& FW 724 Cleaning to IS: 12744 (Two coats) 2932 Shade: Grey white
Flanges FW 725 St3 (SSPC-SP3) RAL 9002 (Two coats)
(Clause 20.03.00 of Part-
C Section VI)
37 Limestone silo approach FW 733 Blast cleaning to Hand rails, Ladders, Gratings- Hot dip galvanizing to 610gms/sg. m (minimum) and to a
platform, Platform for Pipe | FW 766 Sa 2%/ Acid coating thickness of 87um (minimum)
racks& Sub pipe racks FW 767 pickling
(Clause 31.06.00 of
Sec.VI, Part-B,
Subsection- IV-D)
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
38 Limestone silo approach FW 733 | Blast cleaning to | Primer: One coat of Two component 70 Finish: Two coats of two
platform, Pipe racks, Sub FW 766 Sa 2% (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
pipe racks platform- FW 767 white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Structures other than the with surface content in dry film, solid by volume paint to IS 13213 solid by 70
above profile 40-60pm minimum 60% =2). Zinc dust volume min.55%=2)
(Clause 31.03.00 of conforming to composition and properties shall be DFT- 35u/ coat
Sec.VI, Part-B, 1SO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
Subsection- IV-D) DFT- 70u RAL 9002
With gloss retention (SSPC
Intermediate: One coat of Two paint spec no.36, ASTM
component polyamide cured epoxy D4587, D2244, D523 of
with MIO content (containing 100 | level 2 after min. 1000 hrs
lamellar MIO Min 30% on pigment, exposure, gloss less than
solid by volume min. 80%z=2) 30 and colour change less
DFT- 100 than 2.0A E)
39 Limestone Mill — Outside FW 735 | Blast cleaning to Primer: Two coats of Epoxy resin 100 | Finish: One coat of Epoxy
surfaces Sa 2v2 based Epoxy Zinc phosphate primer based finish paint to IS 75
(Clause 1.04.00 of Part- A to IS 13238 14209; DFT- 75u
Section VI) DFT- 50p/coat
300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint | 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25u
DFT- 100 Shade: Grey White,
RAL9002
40 Lime stone mill- Inside FW 735 . Primer Coat: One coat of two 70 -- - 70
surfaces Blast cleaning to component moisture curing Inorganic
Sa 2%2 (Near Ethyl Zinc Silicate Primer to IS 14946,
white metal) (Solid by volume- 60% (min)), (Metallic
with surface zinc content 80% (min))
profile 40-60pm DFT = 70 um per coat (min.)
conforming to Zinc dust composition shall be Type-II as
1SO 8501-1 per ASTM D520-00
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SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
41 Gypsum belt filter and FW 738 | Blast cleaning to Primer: Two coats of Epoxy resin 100 | Finish: One coat of Epoxy
accessories Sa 2% based Epoxy Zinc phosphate primer based finish paint to IS 75
Structural items to IS 13238 14209; DFT- 75u
(Clause 1.04.00 of Part- A DFT- 50p/coat
Section VI) 300
Intermediate: One coat of Two Finish: One coat of acrylic
component epoxy based 100 | aliphatic polyurethane paint | 25
intermediate paint pigmented with to IS 13213
MIO/Tio2 DFT-25u
DFT- 100u Shade: Grey White,
RAL9002
42 Lime stone slurry storage FW 742 | Blast cleaning to | Primer: One coat of Two component 70 Finish: Two coats of two
tank, Auxiliary absorber FW 743 Sa 2% (Near moisture curing zinc (ethyl) silicate pack aliphatic isocyanate
tank, Filtrate tank, FW 744 white metal) primer coat (Min 80% metallic zinc cured acrylic polyurethane 240
Wastage water tank, FW 745 with surface content in dry film, solid by volume paint to IS 13213 solid by 70
Hydro cyclone waste water | FW 747 profile 40-60um minimum 60% =+2). Zinc dust volume min.55%=2)
tank, Neutralization tank, FW 748 conforming to composition and properties shall be DFT- 35u/ coat
Process Water tank, Belt FW 785 1SO 8501-1 as per Type Il as per ASTM D520-00 Shade: Grey white,
filter washing tank, FW 786 DFT- 70u RAL 9002
Primary hydro cyclone FW 800 With gloss retention (SSPC
feed tank, Clarified water FW 802 Intermediate: One coat of Two paint spec no.36, ASTM
tank component polyamide cured epoxy D4587, D2244, D523 of
Outside surfaces with MI1O content (containing 100 | level 2 after min. 1000 hrs
(Clause 31.03.00 of lamellar MIO Min 30% on pigment, exposure, gloss less than
Sec.VI, Part-B, solid by volume min. 80%=2) 30 and colour change less
Subsection- |V-D) DFT- 100|.l than 2.0A E)
43 Lime stone slurry storage FW 742 | Blast cleaning to 60 NIL -- 60
tank, Auxiliary absorber FW 743 Sa 2% (Near Red Oxide Zinc Phosphate Primer to
tank, Filtrate tank, FW 744 white metal) I1S: 12744 (Two coats)
Wastage water tank, FW 745 with surface
Hydrocyclone waste water | FW 747 profile 35-50um (Liner is inside the tank, hence
tank, Neutralization tank, FW 748 primer is only envisaged; Protection
FW 749 till erection only)
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
Process Water tank, Belt FW 800
filter washing tank, FW 802
Primary Hydrocyclone feed
tank, Clarified water tank,
Tank internal structure
Inside surfaces
44 Process water pipe FW 751 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
accessories, Cooling pipe FW 752 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
accessories St3 (SSPC-SP3) DFT- 50/ coat
(Referred from cl. 7.05.00 Intermediate: One coat of Shade: Grey white
of Section-VI, Part-B, Synthetic Enamel intermediate 50 RAL 9002
Sub section-I-M5) coat to IS 2932; DFT- 50u Identification Tag:
Sea Green Shade no:
217 as per IS5
45 Slurry pipe accessories FW 753 Power Tool Primer: Red Oxide Zinc Phosphate 60 Two coats of Synthetic 100 210
(Referred from cl. 7.05.00 Cleaning to Primer to IS: 12744 (Two coats) Enamel to IS 2932,
of Section-VI, Part-B, St3 (SSPC-SP3) DFT- 50/ coat
Sub section-1-M5) Intermediate: One coat of Shade: Grey white
Synthetic Enamel intermediate 50 RAL 9002
coat to IS 2932; DFT- 50u Identification Tag: Sea
Green Shade no: 217 as
per IS5
46 Service Air pipe FW 754 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
accessories Cleaning to to IS: 12744 (Two coat) 2932 Shade: Grey white
(Referred from cl. 10.00 St3 (SSPC-SP3) RAL 9002 (Two coats)-
.00 of Section-VI, Part-B, 30u/ coat
Sub section-1-M3) Identification Tag: Sky Blue
Shade no: 101 as per IS 5
a7 Instrument air pipe FW 755 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
accessories Cleaning to to IS: 12744 (Two coat) 2932 Shade: Grey white
(Referred from cl. 10.00 St3 (SSPC-SP3) RAL 9002 (Two coats)-
.00 of Section-VI, Part-B, 30/ coat
Sub section-I-M3)
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
Identification Tag: Sky Blue
Shade no: 101 as per IS 5
48 All valves FW 815 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 60 120
(Temp <95 deg C) to Cleaning to to IS: 12744 (Two coats) 2932 Shade: Grey white
(Clause 20.03.00 of Part- FW 851 St3 (SSPC-SP3) RAL 9002 (Two coats)-
C Section VI) 30/ coat
49 Structure for Pipe racks, FW 761 | Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Sub pipe racks FW 765 Sa 2% (Near component moisture curing zinc pack aliphatic isocyanate
Trestle for pipe racks, FW 768 white metal) (ethyl) silicate primer coat (Min cured acrylic polyurethane 240
Structures inside Gypsum FW 769 with surface 80% metallic zinc content in dry paint to IS 13213 solid by 70
dewatering building & Ball Fw 787 profile 40-60um film, solid by volume minimum volume min.55%+2)
mill building conforming to 60% =+2). Zinc dust composition DFT- 35u/ coat
(Clause 31.03.00 of 1ISO 8501-1 and properties shall be as per Shade: Grey white,
Sec.Vl, Part-B, Type Il as per ASTM D520-00 RAL 9002
Subsection- IV-D) DFT- 70u With gloss retention (SSPC
paint spec no.36, ASTM
Intermediate: One coat of Two D4587, D2244, D523 of
component polyamide cured 100 level 2 after min. 1000 hrs
epoxy with MIO content exposure, gloss less than
(containing lamellar MIO Min 30% 30 and colour change less
on pigment, solid by volume min. than 2.0A E)
80%+2)
DFT- 100u
50 Supports for cable trays, FW 779 Power Tool Red Oxide Zinc Phosphate Primer 60 Synthetic Enamel to IS 40 100
Air receivers, FW 798 Cleaning to to IS: 12744 (Two coats) 2932 Shade: Grey white
commissioning& FW 988 St3 (SSPC-SP3) RAL 9002 (Two coats)
Mandatory spares, Tools & | FW 996
tackles
(Clause 20.03.00 of Part-
C Section VI)
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SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
3. GATES & DAMPERS
01 Gates & Dampers 57 540 Power Tool HR Aluminium paint to IS 13183 40 - - 40
> 95° C Insulated 57 550 Cleaning to Gr.11 (upto 400 deg C)
Surfaces& Uninsulated 57 583 St3 (SSPC-SP3)
surfaces
02 Seal air piping 57 141 Power Tool Red Oxide Zinc Phosphate 60 Synthetic Enamel to IS 60 120
Cleaning to Primer to 1S: 12744 (Two coat) 2932
St3 (SSPC-SP3) Shade: Grey white
RAL 9002 (Two coats)-
30/ coat
Identification Tag: Sky
Blue Shade no: 101 as
per IS5
03 Blower with Motor 57 491 Power Tool Red Oxide Zinc Phosphate 60 Synthetic Enamel to IS 40 100
Knife Gate valve 57 497 Cleaning to Primer to IS: 12744 (Two coats) 2932
Mounting bracket 57 209 St3 (SSPC-SP3) Shade: Grey white
Mandatory spares RAL 9002 (Two coats)
04 Ladder, Cage for Ladder 57 466 Blast cleaning to Hot Dip Galvanizing to 610 gm per sq. Meter (minimum) and to a coating thickness of 87
Toe Guard 57 566 Sa 2%~/ Acid pm (minimum)
Plate Floor Grill, Hand Pickling
Rails, Hand Rail Post
Clause 31.06.00 of
Sec.VI, Part-B,
Subsection- IV-D
05 Other Structural Items- 57 466 Blast cleaning to Primer: One coat of Two 70 Finish: Two coats of two
Other than sl.no. 3 of 57 566 Sa 2% (Near component moisture curing zinc pack aliphatic isocyanate

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

white metal) with

surface profile 40-

60um conforming
to 1SO 8501-1

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

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

70

240
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838] 9/"P2 DIPS-PEM-MAX PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
and properties shall be as per Shade: Grey white,
Type Il as per ASTM D520-00 RAL 9002
DFT- 70u With gloss retention
(SSPC paint spec no.36,
Intermediate: One coat of Two 100 ASTM D4587, D2244,

component polyamide cured
epoxy with MIO content
(containing lamellar MIO Min
30% on pigment, solid by
volume min. 80%=2)
DFT- 100u

D523 of level 2 after
min. 1000 hrs exposure,
gloss less than 30 and
colour change less than
2.0A E)
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S1gp2p/PS-PEM-MAX PRIMER FINISH TOTAL
SURFACE DFT DFT | DFTIN

No | SURFACELOCATION | PGMA | ppepaARATION PAINT (um PAINT (um | (um
min.) min.) min.)

4. PAINTING OF DAMAGED AREAS

Areas where paint has deteriorated badly by erosion and areas where the paint film has lost its adhesion property and

where the steel has got rusted appreciably - these areas are to be repainted as per the following procedure:

[ PS- NABINAGAR 3X660 MW - FGD PACKAGE

Dagn 214 of 381

SL SURFACE LOCATION SURFACE PREPARATION PRIMER, INTERMEDIATE & FINISH
NO
1 Paint damaged Components falling Hand/ Power Tool cleaning to | Primer: Epoxy Zinc rich primer to IS 14589, DFT-70u
under Sl.no. 04,05,06,09,10,11 of Bare metal to minimum 6 inches | (If Metal surface exposed) followed by intermediate &
Fans, Sl no.02,03,04, 05,06,07, 09, peripheral area adjoining to finish coat as per respective scheme
13,19,20,21,23,25,27, 29, 31,32 damaged area If primer is intact- Intermediate & finish as per respective
33,38,39,41,42, 49 of FGD and Sl no. 5 scheme
of GAD.
2 Paint damaged components failing Power Tool Cleaning to Bare Primer and Finish : As given in respective scheme
under other Sl.nos of Fans, FGD& GAD metal
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838197 P2oIPS-PEM-MA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
GENERAL NOTES
1. No painting is required for Galvanized, non-ferrous & stainless steel items, except as indicated above.
2. Machined items are to be applied with coat of temporary rust preventive oil
3. PGMAs covered in sub-supplier (ie., Purchased) items viz., Agitator/ slide bearing and other sub-delivery components etc., are not indicated in the
above list. However, the Painting Schedule for all items supplied by all sub-suppliers and BOI under the scope of BHEL shall be same as for main
equipment covered in this document.
4. In sub-assy, wherever plates / sheets of thickness less than or equal to 5mm and rods are used, very minor items like clamps, small items etc -
Power Tool or Hand Tool Cleaning to SSPC - SP 3 / SP 2 shall be followed and painting under Sl no:01 of Fans shall be followed.
5. Ground shade/colour of finish paints and identification tag/band for equipments, fans, piping, pipe services, supporting structures and other
components is followed as per NTPC doc no: QS-01-DIV-W-4 at site.
6. All components covered under different PGMAs are to be painted. Incase any component is left out, the same shall deemed to be included under the
relevant section.
7. All threaded and other surfaces of foundation bolts and its materials, insulation pins, Anchor channels, Sleeves shall be coated with temporary rust
preventive fluid and during execution of civil works; the dried film of coating shall be removed using organic solvents.
8. Painting requirement for all electrical equipment shall be as per the details identified in specification for the respective equipment.
9. All steel structures shall be provided with painting as given in the specification. Further, painting system shall also meet the requirements of
corrosivity category C3 (durability high) as per 1SO 12944.
10. Finish coat to be applied after an interval of min 10 hrs and within 6 months (after completion of intermediate coat).
11. Primer coat on steel shall be applied in shop immediately after blast cleaning by airless spray technique.
12. For the portion of steel surfaces embedded in concrete, the surface shall be prepared by Manual cleaning and provided with Primer coat of
Chlorinated Rubber based Zinc Phosphate Primer of Minimum 50 Micron DFT.
[ PS- NABINAGAR 3X660 MW - FGD PACKAGE REV. 02 DATE 06.12.2019 Page 25 of 32 ]
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838]

AN/

Jlgp<PIro-FEN-VIAA PRIMER FINISH TOTAL
SURFACE DFT DFT DFT IN
No SURFACE LOCATION PGMA PREPARATION PAINT (um PAINT (um (um
min.) min.) min.)
PAINTING SCHEME- DETAILS OF PROCUREMENT & APPLICATION PROCESSES
SL TYPE OF PAINT SPECIFICATION NO OF VOLUME OF MODE OF MIN. OVER SHADE
NO OF PAINT PACK SOLIDS APPLICATION COATING
(% Min) INTERVAL
(hours)
01 Epoxy Zinc 1S 13238 2 40 Spray 24 Grey
phosphate primer
02 Zinc Ethyl silicate IS 14946 2 60 Airless Spray only 24 Grey
primer (% Zn on dry At Shop
film= 80 (min))
03 Epoxy High solid- -- 2 80 Airless Spray only 16 Brown
Polyamide cured At Shop
Epoxy based MIO
pigmented
intermediate coat
04 | Aliphatic isocyanate IS 13213 2 55 Spray 16 Corresponding
acrylic polyurethane At Shop shade no
paint
05 Heat resistant IS 13183 Grade Il 1 - Brush/ Spray 24 --
aluminium paint
06 Long oil alkyd IS 2932 1 35 Brush/ Spray 12 Corresponding
Synthetic enamel shade no
finish paint
07 Synthetic Enamel IS 2932 1 40 Brush/ Spray 12 --
Intermediate coat
08 Red oxide Zinc IS 12744 1 -- Brush/ spray 12 -
phosphate primer
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838]

SURFACE LOCATION

PGMA

PRIMER

FINISH

SURFACE
PREPARATION

PAINT

DFT

(pm
min.)

DFT

(pm
min.)

PAINT

TOTAL
DFT IN

(pm
min.)

PGMA DETAILS

SNO PGMA

PGMA DESCRIPTION

PGMA DETAILS

01 FW 212

Slurry recirculation pump system

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

Expansion Bellow
Anchor Bolts & Fasteners
Special Tools

02 FW 219

Absorber system base

Absorber tank bottom plate

03 FW 220

Absorber system structures

Absorber tank structure
Absorber tower structure
Spray headers structure

04 FW 221

Absorber system casing bottom

Absorber tank wall casing- bottom

05 FW 222

Absorber system casing top

Absorber Tank wall casing —Top
Mist Eliminator supports

Spray pipe supports

Internal Beam

Shim plates in Absorber area
Internal Struts

06 FW 223

Absorber system accessories

Nozzles and flanges
Inspection doors & Man holes
Viewing ports

Antifoam dosing equipment
Suction strainers- FRP

07 FW 226

Emergency Quench water tank

Base Plate & its supports
Roof, Shell

08 FW 227

Emergency Quench System

Emergency Quenching Spray Pipe
Nozzle for Emergency Pipe
Fasteners

Gaskets

09 FW 230

Air oxidation System

Oxidation Blowers

Common Base Plate

Coupling and Guard

Anchor Bolts & Fasteners
Expansion Bellow

Suction & Discharge Silencers
Acoustic Enclosure

Water Injection cooling system
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SURFACE LOCATION

PGMA

PRIMER FINISH

SURFACE
PREPARATION

DFT

(pm
min.)

PAINT PAINT

DFT

(pm
min.)

TOTAL
DFT IN

(pm
min.)

Pipe, Valves & Instruments
Special Tools

SNO

PGMA

PGMA DESCRIPTION

PGMA DETAILS

10

FW 244

Oxidation air distribution System

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

11

FW 251

Expansion joint between bypass

Expansion joints
Seal Plates & Fasteners

12

FW 252

Expansion joint between scrubbers

Fabric & its fixing fasteners
Sleeves & Flanges
Gaskets

13

FW 255

Ducts between bypass duct inlet &
booster fan

Plates & Stiffeners
Guide Vanes

14

FW 256

Ducts between Booster fan &
Absorber

Plates & Stiffeners
Guide Vanes

15

FW 257

Ducts between Absorber & stack

Plates & Stiffeners
Guide Vanes

16

FW 260

Duct structure between bypass
duct& Booster fan

Duct Supports
Gusset Plate
Divider plate
Internal Struts
Support bearings

17

FW 261
FW 262

Duct structure between booster fan&
absorber & Absorber and Stack

Duct Supports
Gusset Plate
Divider plate
Internal Struts
Support bearings

18

FW 292

Structures for Elevator

Columns

Seal Plate

Bracings

Enclosure (Purlin& sheeting)

19

FW 293

Elevator and accessories

Base Frame

Buffer Spring

Mast Section

Cage

Control Panel & AC
Mandatory Spares
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838]

No SURFACE LOCATION

PRIMER FINISH

SURFACE

PGMA PREPARATION

DFT

(pm
min.)

PAINT PAINT

DFT

(pm
min.)

TOTAL
DFT IN

(pm
min.)

SNO PGMA

PGMA DESCRIPTION

PGMA DETAILS

20 FW 310

Structures for booster fan handling

Columns
Beams
Bracings
Seal plate

21 FW 610
FW 722

Galleries & railings for Scrubbers,
Tank

Stairs

Handrail

Step treads
Floor grills
Ladders
Foundation bolts
Fasteners

22 FW 701

Slurry pumps & accessories

Slurry Pumps incl Shaft seal
Common Base Plate
Coupling and Guard

Belt & Pulley

Expansion Bellow

Anchor Bolts & Fasteners
Motor & accessories

Sump Pumps incl Shaft seal
Common Base Plate
Coupling and Guard

Belt & Pulley

Anchor Bolts & Fasteners
Motor & accessories

23 FW 710

Monorail for hoist& cranes

Insert Plate
Stiffener plate
Monorail beam

24 FW 721

Agitator support

Channels & Beams

25 FW 730

Limestone silo structures

Columns

Beams

Bracings

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