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SCOPE OF ENQUIRY/ INTENT OF SPECIFICATION

The specification covers Supply part, Services part and Mandatory spares comprising of
deslgn {..e. Preparatlon and submisslon of drawing fdocuments Including “As Bulk”™
drawings and O8M manualks), englneering, manufacture, fabrication, assernbly, Inspection
/ testing at vendor's & sub-vendor’s works, painting, malntenance tools & tackles, fill of
lubricants & consumables tlll handing over, mandatory spares. along with spares for
erection, start-up and commissioning, forwarding, proper packing, shipmermt and delivery
at she, assembly AND services part covers supervision services for erection &
commissioning, trial run at site and carrying out Performance guarantes tests at site,
training of customer/ dient O&M staff covering all aspecis of the Agitator- Operation &
Malntenance, Troubleshaoting etc, training of customer at manufacturer’s works (3
persons for 2 days IndudIng lodging and boarding) & handowver In flawless condition of the
package to the custamer complete with all accessaries for the total scope defined as per
BHEL NIT & tender technical specificatlon, amendment & agreements tlll placement of
order for Flue Gas Desulphurization [FGD) plant of 4X250 MW NABINAGAR TPP, Distt.
Aurangabad, Blhar of M/s BHARTIYA RAIL BULEE COMPANY LTD, a loint Venture amongst
INDIAM RAILWAYS AND NTPC LTD. The following points may he noted.

a. Agitestors mre part of varous shurry tanks, detalls of which are given In Technical
Information of Agitators.

b. Bidder shall assume Tull unit responsiblilty 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 Bldder shall offer only proven deslgn which meets the Provenness /Pre-qualification
requirement of NTPC. Mecessary document evidences as per Attachment-3K for
qualification shall be submitted along with the bid. if bidder doesn’t meet the specified
Pravenness criteria, thelr offer will be rejected,

The contractor shall be responsible for providing all material, equipment & services, which
are required to fulfll the intent of ensuring operability, maintalnability, rellability and
complete safety of the complete work covered under this spechication, 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 commlissloning, performance and gusranteefdemonstration testing of
Agitators for FGD shurry tanks.

It Is not the intent 10 specify hersin all the details of design and manufacture. However, the
equipment / system shall conform In all respects to high standards of deslgn, engineering
and workmanship and shall be capable of performing the required dutles In a8 manner
scceptable to purchaser whao will Imterpret the meaning of drawings and specifications and
shall b entided to reject any work or materlal which In his Judgement 15 not In full
atcordance herewith.

The extert of supply under the comiract includes all wems shown in the drawings,
notwithstanding the fact that such fterms may have been omitted from the spedfication or
schedules. Similarly, tha extent of supply alsa includes all kems mentioned In the
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specification and for schedules, notwithstanding the fact that such items may have been
omitted In the drawing. Similarly, the extent of supply also Includes all tems required for
completion of the system for its safle, efficient, reliable and trouble free operation.

ltems though not specifically mentloned but needed to make the system complete as
stlpulated undar these specHicatlons are also to be furnished unless otherwlse spaciflcally
excluded.

The general terms and conditlans, Instructions o tenderer and other attachment referred
to elsewhere are hereby made part of the tender spedfications, The equipment / material
and works covered by this speciication ks subject to compllance to all the attachments
referred in the specification. The tendever shall be responsible for adherence to all
requirements stlpulated hereln.

While all efforts have been made to make the specificaion requirement complete &
unambiguous, it shall be bidders” responsibility to ask for missing Information, ensure
complatenass of specification, to bring out any contradictory / conflicting requiremant In
different sections of the speciication and within a section liself ta the notlce of BHEL and
to sesk any dariflcatlon on specification requirement In the format enclosed undar Sec.-l|
of the spedfication 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 prevall and shall be complied by the bidder
without any commercial implication on account of the same, Further in case of any missing
Infarmation In the speclfication not brought out by the prospective bidders as part of pre-
bld darification, the same shall be fumished by Purchaser/ Customer as and when hrought
to thelr notice elther by the bldder or by purchazer/ oustomar thamselves. However, such
requirements shall be binding on the successful bidder without any commerclal 8 dellvery
Implication.

Deviations, if any, should be very clearly brought out dause by clause along with cost of
withdrawal In the enclosed schedule {In Sectlon -i); otherwise, [t will be presumed that the
vendor's offer s strictly in line with NIT spectication. i no cost of withdraws| is given
against the deviation, it will be presumed that devigtion can be withdrawn without any
cast 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 complled with, the offer may be consldered as
incomplete and would become liable for rejection.

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

The equipment covered under this spedfication shall not be dispatched unless the same
have been finally Inspected, accepted and dispatch release Issued by BHEL/Customer.

14
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BHEL's Customer's representative shall be given full access to the shop in which the
equipment’s are befng manufactured or tested and all test records shall be made avallable
to him.

Various codes and standards to be used shall be as indicated in various parts of the
spacification. In case bldder uses any standard other than those Indicated In the
sperification, the onus of establishing equivalence of the same with the spercifled 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 incduded by the bidder in the total cost of
the package. BHEL wlll not entertaln any additlonal cost on account of the same.

All text/ numerlc In the document / drawings to be generated by the successful bidder will
be in English language anly.

The bidder's offer shall not ecarry any sectlons like clarification, Interpretations and for
assumptions.

15



667045/2022IPS-PEM-MAX
TaTrri TITLE: SPECIFICATION No: PE-T5-463-571-18000-A003
X250 MW BRBCL NABINAGAR TPP SECTION-, SUB-SECTION-B
TECHNICAL SPECIFICATIONS FOR REV. 00 DATE: OCT 2021
AGITATORS OF FGD SLURRY TANKS SHEET:1OF1

PROJECT INFORMATION WITH WIND AND
SEISMIC DESIGN CRITERIA

16



667046/2022/PS-PEM-MAX

L

‘Nrpc

PROJECT INFORMATION - 4X250 MW BRBCL NABINAGAR TPP

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

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

17



667046/2022/PS-PEM-MAX

Project Location

Latitude and Longitude
of project location

Nearest Railway station

Distance of project location from
the Railway station

Nearest MajorTown

Distance of the town from the
Project site

Nearest CommercialAirport
Distance of airport from the
project site

Nearest Highway

Distance from nearest highway
point to the site

Vicinity plan

Any other information

CLATSENG. PROJECT INFORMATION (ﬁggg
1.00.00 BACKGROUND
Details of proposed Stage / Units
Project name Nabinagar TPP
No. of Units x capacity 4 x 250 MW
Project setting up by NTPC(FOR BHARTIYA RAIL BIJLEE
COMPANY LTD.)
The SG with ESP package and TG package of the subject project is being executed
by M/s. BHEL.
1.01.00 LOCATION AND APPROACH

(i) Place : Nabinagar
(i)  District : Aurangabad
(iii) State : Bihar

North : 24 deg. 42' 30" (N)
East : 84 deg. 05' 36" (E)

Dehri-On-Sone

30 KM (Approx.)
Aurangabad

50 KM

Gaya
100 KM
National Highway-2

25 KM

Vicinity plan of the project enclosed at
Annexure-|.

Further to the information given in this sub-
section, Bidders are advised to visit the
project site and collect data on local site
conditions.

LOT-IA PROJECTS

FLUE GAS DE-SULPHURIZATION (FGD)
SYSTEM PACKAGE

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

SUB-SECTION-II-A11
PROJECT INFORMATION 1 T)AI‘:GZEQ
NABINAGAR TPP

18
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1.02.00 LAND REQUIREMENT

Total area of land acquired
for the project

Any other information

1.03.00 WATER
Nearest Water Source

Proposed water requirement
for the Stage

Proposed source / arrangement
to the meet the water requirement

1700 Acres

Approximately 1700 acres of land has been
identified near Dhundhua village for the
Plant, Township and Ash Disposal Area. In
principle commitment for the availability of
land for Plant, Township and Ash Disposal
Area has been obtained from Revenue
Department, Govt. of Bihar vide letter dated
29.3.2003. Further, Central Coalfields Ltd.,
(CCL) vide their letter dated 29.05.03 have
indicated that Central Mine Planning &
Design Institute Ltd (CMPDI) have
confirmed that plant location along with its
other allied infrastructure are not coming on
coal bearing area.

The project site is located near the river
Sone which is the only source of water for
the project. Therefore, the make up water
requirement for the project is proposed to
be drawn from the pondage created by
Indrapuri Barrage, which is about 3 kms
from the proposed site.

60 Cusec

The project site is located near the river
Sone which is the only source of water for
the project. Therefore, the make up water
requirement for the project is proposed to
be drawn from the pondage created by
Indrapuri Barrage, which is about 3 kms.
from the proposed site.

The make up water requirement for the
project operating on cooling towers is about
4300 cubic m/hr with ash water recirculation
system and about 5900 cubic m/hr. with
once through ash water system.

Water Resource Department, Govt. of
Bihar, accorded in-principle clearance of 60
cusecs of consumptive water from
upstream of Indrapuri Barrage vide their
letter dated 06.03.03.

LOT-IA PROJECTS TECHNICAL SPECIFICATIONS SUB-SECTION-II-A11
FLUE GAS DE-SULPHURIZATION (FGD) SECTION-VI, PART-A PROJECT INFORMATION
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2 NABINAGAR TPP

PAGE
20F 29
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1.04.00

COAL and WATER, Utility details:

(i) Coal Quality Parameters and Fuel Oil Characteristics
Source:Pachra and Pachra south blocks in North Karanpura coalfields

(iv) DM water for Equipment cooling water system.
DM water quality is ingicated in Table-4.

1.05.00 Steam Generator and ESP data: refer Table-5
1.06.00 Drawings are enclosed as pek Table-6 for initial overview to the Bidder.
2.00.00 NOT USED
3.00.00 RAILWAY SIDING
For bringing the equipment and matexjal to the power house through rail, railway
siding is proposed to be constructed from _nearest railway station.
4.00.00 METEOROLOGICAL DATA
Meteorological data of the nearest obsexvatory Dehri station is enclosed as
Annexure-I| to this subsection.
5.00.00 CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF STRUCTURES AND
EQUIPMENT
All structures and equipment shall be designed for seismic forces adopting the site
specific seismic information provided in this document and using the other
provisions in accordance with 1S:1893 (Part 1 to Part 4). Pending finalization of Part
5 of 1S:1893, provisions of part 1 shall be read along with the relevant clauses of
1S:1893:1984, for embankments.
A site specific seismic study has been conducted for the project site. 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
LOT-IA PROJECTS TECHNICAL SPECIFICATIONS SUB-SECTION-II-A11 PAGE
FLUE GAS DE-SULPHURIZATION (FGD) SECTION-VI, PART-A PROJECT INFORMATION 3 OF 29
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2 NABINAGAR TPP

20
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PROJECT INFORMATION (ﬁggg

the various damping values and the multiplying factor (to be used over the spectral
coefficients) for evaluating the design acceleration spectra are as given at
Appendix-I.

Vertical acceleration spectral values shall be taken as 2/3rd of the corresponding
horizontal values.

The site specific design acceleration spectra shall be used in place of the response
acceleration spectra, given at figure-2 in 1S:1893 (Part 1) and Annex B of 1S:1893
(Part 4). The site specific acceleration spectra 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 reduction factor.
Hence, the design spectra do not require any further consideration of the zone
factor (Z), the importance factor (I) and response reduction factor (R) as used in the
1S:1893 (Part 1 to Part 4).

Damping in Structures

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

Steel structures 2%
Reinforced Concrete structures 5%
Reinforced Concrete Stacks 3%

Steel stacks 2%

Method of Analysis

Since most structures in a power plant are irregular in shape and have irregular
distribution of mass and stiffness, dynamic analysis for obtaining the design seismic
forces shall be carried out using the response spectrum method. The number of
vibration modes used in the analysis should be such that the sum total of modal
masses of all modes considered is at least 90 percent of the total seismic mass and
shall also meet requirements of 1S:1893 (Part 1). Modal combination of the peak
response quantities shall be performed 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 (two
principal horizontal and one vertical) components of earthquake motion. The
seismic response from the three components shall be combined as specified in
1S:1893 (Part 1).

LOT-IA PROJECTS TECHNICAL SPECIFICATIONS SUB-SECTION-II-A11
FLUE GAS DE-SULPHURIZATION (FGD) SECTION-VI, PART-A PROJECT INFORMATION
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2 NABINAGAR TPP

PAGE
4 OF 29

21



667046/2022/PS-PEM-MAX

CLAUSE NO.

PROJECT INFORMATION (ﬁggg

The spectral acceleration coefficient shall get restricted to the peak spectral value if
the fundamental natural period of the structure falls to the left of the peak in the
spectral acceleration curve.

For buildings, if the design base shear (Vg) obtained from modal combination is less

than the base shear ( Vg) computed using the approximate fundamental period (T,)

given in 1S:1893:Part 1 and using site 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
Ve/ V. However, no reduction is permitted if Vg is less than V.

For regular buildings less than 12m in height, design seismic base shear and its
distribution to different floor levels along the height of the building may be carried
out as specified under clause 7.5, 7.6 & 7.7 of 1S:1893 (Part 1) and using site
specific design acceleration spectra. The design horizontal acceleration spectrum
value (Ah) shall be computed for the fundamental natural period as per clause 7.6
of 1S:1893 (Part 1) using site specific spectral acceleration coefficients with
appropriate multiplying factor given in Appendix-I.

Design/Detailing for Ductility for Structures
The site specific design acceleration spectra is a reduced spectra and has an in-

built allowance for ductility. Structures shall be engineered and detailed in
accordance with relevant Indian/International standards to achieve ductility.

LOT-IA PROJECTS TECHNICAL SPECIFICATIONS SUB-SECTION-II-A11 PAGE
FLUE GAS DE-SULPHURIZATION (FGD) SECTION-VI, PART-A PROJECT INFORMATION
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2 NABINAGAR TPP
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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 horizontal acceleration : 0.16g
2) Multiplying factor to be applied to the site specific
horizontal acceleration spectral coefficients (in
units of gravity 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
1S:800
c) For special moment resisting RC frames designed and
detailed as per 1S:456 and 1S:13920 :0.024
d) for RCC chimney :0.08
e) for Liquid retaining tanks :0.048
f)  for Steel chimney, Absorber tower :0.06
g) for design of structures not covered under 2 (a) to 2 (f)
above and under 3 below :0.04
3) Multiplying factor to be applied to the site specific
horizontal acceleration spectral coefficients (in units of
gravity acceleration ‘g’) for design of equipment and
structures where inelastic action is not relevant or not :0.08
permitted
Note: g = Acceleration due to gravity
The horizontal seismic acceleration spectral coefficients are furnished in subsequent
pages.
LOT-IA PROJECTS TECHNICAL SPECIFICATIONS SUB-SECTION-II-A11 PAGE
FLUE GAS DE-SULPHURIZATION (FGD) SECTION-VI, PART-A PROJECT INFORMATION 6 OF 29
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APPENDIX — 1
HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In units of ‘g’ for New Nabinagar project
Time Damping Factor (as a percentage of critical damping)
Period
(Sec) 2% 3% 5%
0.000 1.000 1.000 1.000
0.030 1.000 1.000 1.000
0.050 1.750 1,607 1.443
0.100 3.737 3.060 2.374
0.104 3.904 3.174 2.443
0.123 3.904 3.401 2.753
0.150 3.904 3.401 2.753
0.200 3.904 3.401 2.753
0.250 3.904 3.401 2.753
0.300 3.904 3.401 2.753
0.350 3.904 3.401 2.753
0.400 3.904 3.401 2.753
0.450 3.904 3.401 2.753
0.500 3.904 3.401 2.753
0.516 3.904 3.401 2.753
0.550 3.662 3.401 2.753
0.600 3.357 3.142 2.753
0.607 3.320 3.105 2.753
0.670 3.006 2813 2.493
0.700 2.877 2693 2.386
0.750 2.685 2513 2.227
0.800 2.518 2356 2.088
0.850 2.369 2218 1.965
0.900 2.238 2094 1.856
0.950 2120 1.984 1.758
1.000 2.014 1.885 1.670
1.050 1.918 1.795 1.590
1.100 1.831 1714 1.518
1.150 1.751 1639 1.452
1.200 1.678 1.571 1.392
1.250 1.611 1,508 1.336
LOT-IA PROJECTS TECHNICAL SPECIFICATIONS SUB-SECTION-II-A11 PAGE
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APPENDIX — 1
HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In units of ‘g’ for New Nabinagar project

Time Damping Factor (as a percentage of critical damping)
Period

(Sec) 2% 3% 5%

1.300 1.549 1.450 1.285

1.350 1.492 1396 1.237

1.400 1.439 1.346 1.193

1.450 1.389 1.300 1.152

1.500 1.343 1957 1.113

1.550 1.299 1216 1.077

1.600 1.259 1178 1.044

1.650 1.221 1142 1.012
1.700 1.185 1.109 0.982

1.750 1.151 1,077 0.954

1.800 1.119 1.047 0.928

1.850 1.089 1.019 0.903

1.900 1.060 0.992 0.879

1.950 1.033 0.967 0.856

2.000 1.007 0.943 0.835
2.050 0.982 0.920 0.815
2.100 0.959 0.898 0.795
2.150 0.937 0.877 0.777

2.200 0.915 0.857 0.759

2.250 0.895 0.838 0.742

2.300 0.876 0.820 0.726

2.350 0.857 0.802 0.711
2.400 0.839 0.785 0.696

2.450 0.822 0.769 0.682
2.500 0.806 0.754 0.668
2.550 0.790 0.739 0.655
2.600 0.775 0.725 0.642
2.650 0.760 0.711 0.630
2.700 0.746 0.698 0.619
2.750 0.732 0.685 0.607
2.800 0.719 0.673 0.596

LOT-IA PROJECTS TECHNICAL SPECIFICATIONS SUB-SECTION-II-A11 PAGE
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APPENDIX — 1
HORIZONTAL SEISMIC ACCELERATION SPECTRAL COEFFICIENTS
In units of ‘g’ for New Nabinagar project
Time Damping Factor (as a percentage of critical damping)
Period
(Sec) 2% 3% 5%
2.850 0.707 0.661 0.586
2.900 0.694 0.650 0.576
2.950 0.683 0.639 0.566
3.000 0.671 0.628 0.557
3.050 0.660 0.618 0.548
3.100 0.650 0.608 0.539
3.150 0.639 0.598 0.530
3.200 0.629 0.589 0.522
3.250 0.620 0.580 0.514
3.300 0.610 0.571 0.506
3.350 0.601 0.563 0.499
3.400 0.592 0.554 0.491
3.450 0.584 0.546 0.484
3.500 0.575 0.539 0.477
3.550 0.567 0.531 0.470
3.600 0.559 0.524 0.464
3.650 0.552 0.516 0.458
3.700 0.544 0.509 0.451
3.750 0.537 0.503 0.445
3.800 0.530 0.496 0.439
3.825 0.527 0.493 0.437
3.850 0.523 0.490 0.434
3.900 0.516 0.483 0.428
3.950 0.510 0.477 0.423
4.000 0.504 0.471 0.418
LOT-IA PROJECTS TECHNICAL SPECIFICATIONS SUB-SECTION-II-A11 PAGE
FLUE GAS DE-SULPHURIZATION (FGD) SECTION-VI, PART-A PROJECT INFORMATION 9 OF 29
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2 NABINAGAR TPP
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1.0. APPLICABLE CODES & REGULATIONS

The desipn and materials shall conform to the requirements of applicable codes and repulations of the
latast edition, The design, mannfacture, installation and festing of the Agitator shall follow the latest
applicable Indien/Tnternational (AIST/ ASME/EN/Japanese) Standarda,

Bidder shall supply the equipment in accordance with relevant regulations, codes and stanards
specifed in the specification, IF reguired by relevant regulationy, codes and standerds gpecified i the
specificxtion, Successful Bidder shall assist BHEL to obtain approval agminst the equipment,
documents and drawings by Indian authorities.

2.0. PROVENNESS CRITERIA/Pre-QUALIFICATTON REQUIREMENT

The Bidders are required to meet the Qualification Requirement (POQR) for Agitators as per Proven-
nege Criteria & shall gubmit the credentialy ay called in the tender document, Ridder shall submi the
Annexure to qualification requirememt (Attachmenmt-3k). Only OEMs qualifying as per the
Cualification requirement shall be congidered for placement of order.

3.0, TECHNICAL INFROMATION
31 AGITATOR DETAILS:

For agitators refer “Agitator Schedule™ 1n Section-1T, Annexire-8 of the specification,

3.2 MATERIAL OF CONSTRUCTION

Material of Horizontal agitators (mde Yeriieal Agliators { Top entry)
constraction eniry)
L Impellee blsde Sy isiun it Alloy 926 or better materlal
Alloy 526 or bedize maberial
Alley 526 of better (0r) Carbon stwe] with fimm fhick
i, Impellec Hub materis] Rromo/Chloro Butyl Rubber

Lining {s per Proven pmctice)

TS with Rubber Lining (min 6

Alloy 926 or better

Shai ; mm ik Chlor/hromeo butyl
i, material Rubber)

Frateners I webted 924 or betier .
. i G A“"".] ¥ Allay 926 or hetter material
s ool C Ttz (ORPINDT | G ustemer (40 1 plated) / 38
v, Mourting base ?w“mm"‘ Carbon Steel

Tank Nozzi (far
wil insorting agitator) with :‘;ﬂ‘?"‘“"l"ﬁ“m Not applicable (in BHEL scope)
viii. Fleshipe [T SETUE | Not applicable Not applicable

Tank nozzle with flange
ix, el Not applicatile Not applicable

x Agitator Support Leg Carbon Steel Nuot applicable
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3.3 MOWER SUFPLY DETAILS:

L.

POWER SUPPLY |

The following voltage levels shall apply:

3 phase, 6.6 kV AC 50 Hz

Vohtage for motors rated 175 kW and up
to 1500 KXW and for power disttibution
within the plant.

3 phase, 415V, AC, 50 Hz

Standard voltags for power supplies to
electrle power consomers and motors
Above 0.2 KW and up to 175 kW,

1 phase 240V AC/ 3 phase 415 V AC,
S0 Hz

Standard voltage for power suppliez 1o
electric power consumers and motors Ulp
16 0.2 kW,

1. All squipments at 415V voliage level shall be sumitable for voliape variation of
+10% and rated frequency of 50 Hz with a variation of + 3% to 5%, and 10
% (absohute sum) combined varlgtion of voltage and frequency unless apecifically

brought owut in the specification.

2 Bidder shall design and sopply the equipment smitable for satisfactory operation wnder
above mentioned power supply condition.
3.  For further details refar electrical specification under Section-1, Sub-Section-C3

3.4 AGITATOR ARRANGEMENT

Aumdlizry Absoabent Tank Apitator;

For amangement of Agitators please refer “SZING CALCULATION, SELECTION PARAMETER FOR ALL
TANKS™ under Annexuee-11T, Sub-Section-D), Section-1.
Theae Agitators will operate contimmumely when Limestone / Gypenm Sharry ia evacuated
from Absarber for any Absorber maintensnce work,

#) Other Shorry Tank Apitator:

For soangement of Agitatoms please mefer “SIZING CALCULATION, SELECTION PARAMETER FOR ALL
TANKS™ under Annsure-TT1, Sub-Section-D, Saction-1.

Theas Apitators will opemie continwonzly for FGD aysicm operation,
b} Drain Pit Tank Agitators:
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] [k

For details of Dwain Pits please refer “AGITATOR SCHEDULE™ Sectiondl, Annexure-8 of the
specification. These Aghtators will operate continwoushy for FGD systemn operation.

4 SCOPE OF SUPFLY & SERVICES

The: bidder shall assume sole responsibility for the degign fabrication, testing, surface preparation &
paitding, packing, transportation and performance of the speeified equipment with accessories, atd
shall ensure that the equipment with accesaories ars in conformance with this specification, as well as
other documents which form pari of the Purchase Onder/Comtract,

Various inspections by the BHEL/NTPC shall net nslieve the Bidder in any way of his obligation to
maintain an adequate teat, Inepection, amd documenterion progrem of his owm, 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 comstitute a waiver of
these requirements, or of the Bidder's obligation o correct the condition when it is discovered, or of
any other obligation umder this specification.

This specification only states the lowest technical requirement, neither specifying all technical details,
mor refurring the pertaining code and standand fully, It is the Bidder's responzibility 1o ensure that the
complete delivery comples with all relevant codes, standands and specificationa,

The Bidder iz obliged to supply relevant drawings and documentation to the buyer. All to be in
Enplizh Ianguage and metric system, if not otherwise agreed in writing,

Scope for the bidders shall inchade Design, Manufacturing, Supply, and Supervision of Erection &
Commissioning

Deaign: Broadly inchdes hasic engineering, detall emgineering, preparation and mbsniasinn of
enginesring drawitps/caleulationa/dutashects/qualtty sssmrance documents/fleld qualily plana, gtorage
instructions, commissioning procedures, Erection & assembly Drawings, operation & maimtenance
manuals, performance guarantees test procedures and assisting BHEL in obtaining time bound approval
from customer.

Swupply: The scope includes the following:

» Includmmmm&dwmgfﬁhmﬂun,shopﬂomteshng,shgemq:mﬂnns,ﬁnﬂmq:mﬂm
peinting & packing,
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»

Mandatory spares as defined ag Section-I, Sub-Section-I), Anneacre-TT.
Recommendesd spare parts list to be furnished (is not part of scope of supply)

Any speclal tools & tackles required for the entire equipment to disassemble assemble or
malntain the units.

Start-up & Commissloning Spares
First fill of consurnables

Bervices: Services to be provided by the bidder:

Ditadled Brection and commissloning procedure shall be subunitted by auccesafl bldder for
carrying out the erection and commissioning at site by BHEL.

Supervisiom for Erection & Commissioning, trial run at site

Performunce guaranies tests at gl & handover in Aawless condition of the package to the
coetomer

Training of customer! client O&M staff covering all aspects of the Agitators - Operation &
Maintenanee, Trouble-ghooting ete, at site

Training of customer at mamifacturer™s works (3 perzons for 2 days incloding lodging and
boarding)

Visits shall be planned by BHEL site tcam and prior intimation shall be sent to supplicr for
vigit to site for supervizion services. Bidder shall be informed at least 10 days in advance for
the requirement of visit at site. Visiting team shall consist of ome or two expext of bidder as
deemed necessary by them.

Bidder chall prepere the model of all Agitetores under seope in an infegrated & ntelligent 3D
software solulion wsing rule-bascd, data cenfric 3D Design sofiware with equipment
drawinge, data shests, BOQ, schematics and logic diagrams etc. in the aforesaid 3D model.
After the completion of eogmeering the conespoding complete 3D review model shall be
handed over to BHEL.

The seope of supply for AGITATORS shall include but not limdied to the following:
A) For Horizontal (Sids Entry) Agitators:

SL
No

Scope

1.

AGITATOR complete with

AGITATOR Blades

AGITATOR Shafis

Coupling arrangement (Flexible)

Single Mechariral Sesls

Shail Slecve

Lantems/ Stools ( Bearing Housing), Safety Guard

Bearings

Apitator Mounting Flanges with paskets and fasteners

Drive Motor{IE3) with gearbox arrangement

AT B ES -

faxteners.

Supporting arrgngement iscluding e rody, gpasset plates et of Side Entry Aghtator on the
tank Wall. Vezsel Nozzle and mating flange for supporting on the tank wall, gaskets and

VOID.

Foundadion plete with foundsiion bolta, vessel nozzle

Bl

Padnting and Rust Prevertion during shipment and consbruction

xiv.  Packing and transportation

31
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Sopervision of Erection & commissioning at sitz

Special tools & tackles a5 applicable

Start-up sparcs, Sparc parts for commissioning & erection, Mandatory Sparcs: As per
Project Specific Requirement

8L | Scope
No
XV,
xvi
x¥il
[oviii.
xix.

Any other iterns required for completenezs of the equipment except the items covered in
the exclusions,

B) For Yertical (Top Exnirv} Agitators:

SL | Scope
No

Z AGITATOR. complsts with

AGITATOR Blades

AGITATOR Shafts

Coupling arrangement {Flexible)

Gland Packing, Seals, O Rings, Glands

Shaft Slesve

Lanterna/ Stools ( Bearing Housing), Safety Guard

Bearings

AGITATOR Mounting Flanges with gaskels and fesieners

Dirtve Moboe(TE]) with peathox

arrangemnt
Mating Flange for Suppatting on Siorry Tank Roof
Shims

Painting and Rust Prevention during shipment and consiruction

Packing and transportation

Supervision of Erection & conmissioning at site

Special tools & tacklea as applicable

Start-up spares, Spare parts for commissioning & erection, Mandatory Spares: As per
Project Speciflc Requitemend

Tngtallation, operation atd malnietance manuala

Bl [elehells [elefe el el

Any other itema tequired for completenesy of the equipmment except the liemy covered
in the exclusions.

Annexure-8)

The quantily, location of the aghtslors have been included in the agitater schedule (Section-II,
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4.1

TECHNICAL REQUIREMENTS

Agitatars shall be supplied in tanks and vessels to prevent caking and settlement of particles
out of the shurry, £.2. in the limestone slurry tank, Awuxiliary Absorhent tank, and sumpne eto.

All agitators shall be designed for continnows operstion unless otherwise specified The
deeign of the agitatoms shall be of proven type.

Standard type agitatora with suiteble cheracteristics shall be used wherever practical. The
agitators shall be complete with motor, pearbox, agitator shaft, coupling, safety pusrds,
mechanical seal (for side entry agitators), impeller, support legs, agitator mournting flange
Including bolts mits and gasket efe,

All agitater parts and acoessories in contact with the stirred fluid shall be constructed of
materialy specifically designed for the conditions and oature of the stimed fhiid smd be
resiztant 1o erogion and comrosion.

The material for the ahaft (which is continuously in contact with shury) and agiater bindss
of the Amxiliary Abmorbent Tank Agitators shall be made with Alloy 926 or better material
For Agltators in other tanks, agitator blades shall be made with Alloy 926 or better material
and shaft can be rubber linsd (minimum 6 mm thick Chlorobutyl Rubber), This doea not

relenge the bidder of the responsibility for selecting the correct materials,

Bach agitator and its associated equipment shall be arranged in such a manner as to permit
casy acces for operation, maintenance and agitator removal without Interrupting plant
operation. It shall be possible 1o remove the sealing devices of the side moumnted agitators
without having io drain completely the slusry inside the tank.

g

-¥OID-

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

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

assemhl}' Any deviagtion to this requirement ia subject to customer approval during detalled
based on applicable codes and standards to be furnished by the bidders.

All agitator parts and components shell be designed mmd caleulated for fatigue life,
considering maximum bending loads, induced by fluctuating hydraulic forces and torsional
loads, based on the installed motor power. For side entry agltators the alernating bending
moment ing from im and shaft weight has to be comsidered additi

All exposed moving parts shall be covered by guards.

The shape of the impellsr blades of side entry agitators/top entry sgitators shall be designed
1o avoid wear on the impellers which will affect the agitator performence a8 specified for a
minimum period of 2 years of continuous opesxation under design conditions for the renge of
slurry specified in the specification. In order to avoid excessive wear impeller tip spesds
must not cxceed 12 mfs.

Belt drives (f appled for side entry agiiators) shall be properly designed to provide a
minimum lifstime of 2 years nnder desipn conditions

It shall be noted thet all Agitstons are mesnt for keepng 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.

Maintaining a miform concentration over the 25% of liquid column. Absohute sweeping of
solid particle from tank boitem is 8 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 BOUS position.

g

H is to be noted that in continucus process any deposit at tank bottom is the loss of material
which ere not gefting converied a3 per process, Hence, todal logs of muaterinl by
sedimentation is a loss 1o FGD Process & determines the “In efficiency of the Agitator™.

3

Vendor should ensure nil settlement; utilization of golid material shall be a guaranteed
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parameter and will be azzessed in percentage (%4) term to net wet of solid mass of inflow or
out flow. This is one of the guaranics parameter.

Agitator and ity driver shall perform on the dest stand af shop and on the Agiabor’s
permanent location at site within vibration limit. The vibration of combined unit will be the
responsibility of Agitator mannfacturer Agitator mamfaciurer ie to ensure that Site
performance of vibration is one of the “Acceplance Criterdn” of the equipment, Please note
that vibration at test stand can only be taken as “for information”.

Every Tank will have s pump whose suction line =hall be comccted to tank. These pumps
are to operate continuously et the lowest operating level which is decided by Process
regquirement, Henge, the mindmum operating level of Hguid in every tank for every Aghtator
is a mnst to assesx the combined operation of Agitator as well as that of pump alone. The
Tank water level is indicated in “SECTION-II Ampexure-8". Any minor change in Hignid
level required by Agitator supplier will be secommodated only i it iz seceplable to the
pump supplier.

Agitator must have low-pitch propeller with low solidity ratio and Power Number. The
Maximmom [ Power at motor terminal shall be congidered as a guaraniesd parameter
mnder *Guarantesd Power Consumption Format™ in “SECTION-II Annexure-11- and the
serne gshall be calculated for mpodimem liquid level in tmk. A caleulsion of power
specifying the hydraulic power of Agitator, Seal loss, Gear hox 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 a8 10%meegin of madonm liguid level, takdng lmo sccount frequency
variation.

The agitator shall be suitebly designed for movniling and operstion in purcheser's tank
whose details are given under sizing calculation of tanks, armexed with the enquiry
specification (SECTION-1, SUB-SECTION-D, Annexure-lll). The bidder shall review and
seek clarifications, if any on Tank sizing document.

In cese Bidder provides a Vertical Agitetor with hub desigm, the same has to be of Alloy
926 or better material. Impeller hub material has to be Alloy 926 or better material.

Unlecss otherwise specified, for small diameter impeller, it ahall be possible to remove
complete agitator assembly without dismamtling fhrough the opening provided on the
tank/sump, and fir large dlameter impeller, the blade shall be of removable construction for
sase of remowval, Bidder shall also provide the headroom required for taking out the agitator
83 ahove.

Any instruments provided shall be Profibas Compatible.

Bidder shall provide the design and amrangement of baffle plates in ¢ircular tanks, Baifls
plates are in BHEL scope.

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

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

CONSTRUCTIONAL FEATURES

BLADE AND HUB OF FROFELLER

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

The Blade design of the Agitetor to be of moat efficlent design in order to offer least power
congurmption. The Agdtator powes congutnption s part of the poarentes patameterns,

Although Agitetor will have substantial low speed becange of reduction Gear Box,
hydraulic unhalance at impeller can couse severe vibration, hence it is mandatory that

34
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roteting agsembly shall be dynamically balanced to its rated speed. Any dewvistion to this

requirement 15 subject o customer approval durmg detsiled enginecring based on
applicable codes and standands to be fumizshed by the bidders.

Impeller should be dynamically balanced to Gr: G16: IS0-1940 after rubber lining of sheft.

SEAL

Horlzontal / Side Entry Agitators:

ol O LB

Agitators should be provided with Single Stage mechanical seal. The mechanical seal
should be az per IS0-21048 / APT 632,

A

The Mechanical Seals shall be an arranged that repacking or fitting of replacrement seals can
be carried out with the minimum of disruption to plant operstion.

Dresign the mechanical seals chamber 1o have sufficient room to Inbricaie md get seal fice
cool with its own slurry.

Provide requirements for periodical flushing to rinse the seal facs for leaked shury.

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

YOI

Requireament of flushing water, s quentity, and pregsure to be indicated in dats. sheef.

Zexo lesknpe is the intenxion of this apecificetion. However, quantity of leakage, if it is
nnavoidable, it should hawe a provision of collecting / or di ing back to the tank.

| E|ES| < |2| &

Mechanical seals shall be fitied and installed in the Apitator before shipment and zhall be
clean. Mechanical seals shall be plugged with screw for shipping.

4

Intenition of the zpecification is mot to specify Type of Seal, Seal design, Spring
configuration, Seal conflguration, Baleneed or Unbalance type eic. Agitator mamifchirer
to decide the same along with seal manufacturer, the best scal that is suitable for the offered

<]

Agitator
Eeal life has to be guaranteed, taking into consideration all its components for 25008 b, If
the seals fixil before the completion of guarantessd period. the same shonld be replaced fres
of cost by the bidder,

Thusub—mdurnfﬂwuulahnﬂbumwdbywmdmngmmm

|8

Agttatormuhemppﬂedwmmmngboxormmm?ﬂmtmmpmimmmg
type. Conztruction of (3land Packing shaft seal system shall be as per the below fig:
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Sot sorew

S
Siud m ! —f/ Splie gland
Cering r 1 v Muiinting Flinge
- B M

Slesve with kard surface

Seal

Corrosion resietive inst']

Rubber Lining

e

Agitator shall be supplied with stuffing box or any proven equivalent or superior sealing
type. Mechanical and hydreulic conditions in the scal chambex, required o meintain a
stable film at seal face, including tempersture, pressure and flow, shall be jointly
egtablished by Agitator mamufactorer and seal manufacturer, and shall be noted in dada
gheet submitied in tender. If mechanical seal is offered by bidder, the mechanical seal
should be as per ISD-21049 7 APT 682,

SHAFT

MOC of Shaft ghall be as per Clauze no 3.2 & “Agitator Schedule”, Section-II, Annexure-8.
Use of dissimilar meterial st flange joint shall be avoided to climinale any crevics
corrosion. Spacing of the shaft joint should not be mors than 3.0 m for easy azsembly if it i
more than 40kyg. If welding i3 used for jolning tero tobes, welding joint mmost be 1009 radio
graphed. If aplit shafl is proposed for larper tanks , shaft flange at the joinng interface has
ia 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 conliooous operstion under ell specified
condition.

Thrust bearing shall provide full load capehility if the Agitator’s normal direction of
rotation is reversed. Up-thrust amd Down-thrust load mmst be taken into account in siring
bearlng, Life of the every anti-fiction bearlng, wmsed in the hearing housing as per
manufacturer’s desipn, should have L1§ of 25000 hr {minlmum

Bearing housing ahould be presse/oil ubricated. If bewring is oil lubricaied, constant-level
sight-feed oiler of 100ce size or bigger capacity i= to be provided. Bearing housing should
have ol draln, constant oll level Indicator, A provislon of one (1) number G1/2" thread
{I50-228, Part-1)port is required for remote comirol of temperature of bearing housing oil
bath through RTD.

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

Lubricating oil will be the responsibility of Gear Box manufacturer. Hence, mamufacturer
hae {0 male arrmngement of first fill of oil al installastion aad et commissionng stage.
Quantity of oil and itx grade is to be indicated in Drawing and Operation Manual.

MATERIALS

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

A detail quality plan is to be submiticd along with offer for all items maded “Full
Compliance Material™.

Final acecptance of the quality plan will be by ultimate user during detailed engincering
without any commercial implication. QAP should be as per the best practics followed
interngtionally to avoid any confliet of intereat,

DRIVER (MOTOR)

Driver shall be sized 1o meet all specified opereting conditions including bearing
housing , seal, externsl gear box and coupling loss({ if any).

Motor shall be able o accelerate to speed ai reduced volage and frequency as
specified in “Site Power Supply Condition™ as per Clause: 3.1.

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

GEAR BOX

Gear box should be vertical flange mounted solid shafi type (Vertical Agitators),
reducing speed type, specially designed for the requirement of Shurry mixing and to
be mamufachored by the Agitator supplier. Complete up-thrust and down-thrust,
developed by Agitator shall be taken by thrust bearing houding of Gear Box. An

auxiliery slow drive provision shall be provided in the Gear Box so that shirry is
always kept in dynamic condition to avoid setiling of shurry at bottom, in the event

of Agitator ia not opersting at its rated speed. Rating of Gear box shall be at least
1.5 times the reted torque of Apgitator. Gear box detzils are subject to customer
approvel during detailed engineering without commercial implications.

The reduction unit shall be procured from a reputed manofacturer and shall confirm
to BS: 721 (latest ediiony/AGMA/Equivalent specifications. The sub-vendar of the
gear-box shall be approved by customer during contract sxecution.

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

<

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 Dep.C.

VOID.

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

COUPLING & COUPLING GUARD

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

| s |

Coupling should be designed taking into consideration adequate service factor.

H

Design rating of the coupling (exchuding service factor) should be indicated in data
gheet.

Coupling must be having locking serew 2o thet it doea not alide over shaft in due course
operation.

Vertical Agitadors = Coupling between Motor and Gear Box shall be Spacer<ype flexible
coupling, mads of Cast [ron. Spacer shall be of sufficient kength so than Motor and Gear
Box shall be ahle to run independently at no-load condition by detaching the respective
coupling.

It is desirable that for servicing of seal, coupling half should not be removed Conpling
should be dynamically balanced to Gr: G6.3, 180-1940. Any devistion to this requrement

37
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is subject to customer approval during detniled engineering based on applicable codes and
stamdards to be furnished by the bidders.

Removable coupling guard shall conform fo the requbtements of all appliceble national,
industrial or statutory regulations.

=

PLATE AND FASTENING BOLTS

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

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

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

Base plate with desired number of hole ghall be provided by the bidder, will be machimed
on one side. Base Plate =hall be welded to the structurs after loveling, a= recommended by
Agitator mamyfaciurer end rubber lining is compleded before placing the equipment in ity
desired location.

OTHER COMPONENTS

All fastensrs uzed in wetted condition must be of Alloy 926 or better material so that even
if it comea in contact with lquid by swelling of rubber, thread remaing unaffecied Rew
material of fastener must imdergo Inter-granular Corrosion test a8 per I80-3651, Part-1 for
Nitric Acid test.

Mownting 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 § mm nominal thickness chlorobutyl mbhber.
b) Arcas of high wear {e.g. leadmp edges on impeller blades) shall have an additional
& mm of rubber for abrasion protection.
¢) No Beld-applicd Tiningn are permiited exeepd Bor file padeh kity,

GENERAL REQUIREMENT OF SIDE ENTRY AGITATORS:

All Agitators shall be designed for contimuous cperstion.

The Material of Congtraction {MOC) of Agitetora shall be Alloy 926 or better material
as pex CL Ne. 3.2 & “Apitatar Schedule™ », Section-II, Annexure-8.

It should be of Flange mounted type.

Nozzle gize, on which Agitator shall be mounted, ghall have snough opening to Ingert
rotating essembly from side. Bidder shall inform the rquired nozzle size. Further the
mating flange shall be in the scope of the bidder.

The Bidder to consider Gypsum Sedimeniation during stoppage of Agitetor.

The following information to be provided along with the bid:
)  Impeller Diameter

b) Impelier Spead

¢}  Agitator Pumpmg Capacity ( m"3/min)

d) Volume per Agitator;

L)

GENERAL REQUIREMENT OF TOP ENTRY AGITATORS IN OTHER
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SLURRY TANKS & DRAIN PITS:

All Agitators shall be designed for continuous operation.

The Material of Construction (MOC) of Agitators: Agitator blades shall be made with
Alloy 926 or better material & Agitator shaft can be rubber linsd as per Clause No.3.2 &
“Apitator Schedule” ¥, Section-IL. Annexure-8.

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
coupling of apager type between Modor and Gesr Box, Both Gesr Box and Mo shaorld be
vertically/horizontally flange mounted type with a common frame of the whole squipment.

The entire thrust load of agitator should be tranemitted to the thrust bearing of Gear hox.

MNozzls size, on which Agitator shall be mounted, shall have encugh opening to Insert
rotating assembly from top, Bidder shall inform the required nozzle gize. Further the mating
flanpe shall be in the scope of the bidder.

Cable eniry to the Mator fermingl hox should preferably be from fop when mwior iy
vertically mounted at its position and it should be easily accessible.

Impeller should be dymamically balanced fo Gr: G16: 180-1940 after rubber lining of shafl.

In case Bidder provides a Vertical Agitetor with hub design the aame has to be of Alloy
926 or better material

Opergtion gpecd of the Agitator motor shall be at least 25% below the firat eritical speed.

=VOID-

-¥OID-

aﬁﬂiéﬁﬁ

MOTOR

All AC motor shall be Squirrel cage induction motor and, shall be smitable for direct —on-
line starting. Rating of the motor should of Type 81 (Conlimuously mated) a8 per ISO-60034,
Pari-1. Rating of motor must be selected with minfmum margin{ as per the balow table)
above the mavdmum losd demend of the driven equipment under enfire operating range

including voltage and frequency variation:

Agitutor Rated BKW Motor Margin

<22KW 125% of Agitator Rated BK'W
PVEW-55KW 115% of Agitator Rated BK'W
>55KW 110% of Agitator Rated BKW

H shonld meet the electrieal specification (SECTION=I, SUBSECTION-C3).

GENERAL REQUIREMENTS

Metric umit shall be used in the dmwings sod in the smy displays on the equipment’s.
Special attertion should be taken that the umit of pressare shall be in dual scales of kiPa and
kgfem2((5). For instanoe the pressire ppnges should have dual unit's indication.

Dieacriptions in the drawings, in the documents, snd in the displays shall be in English

All rotaling parts such ss coupling shall be covered with suitshle protective guards. Guoards
shall be easily removable type.

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

Noise lovel produced by amy rotating equipment individually or collectively shall not
excexx] B5 dB meamured ot a distance of 1.0 meters from the source s any direction and
1.5m sbove operating floor.

The oversll vibration lave] shall be a= per 180 108146,

Sultable drain connecticns ghall be provided.

The equipment shall be suitable for stable operation continnously.

W | o =0 | O

Carrogion allowanee: Corrogicn allowance for entire equipment shall be in accordance with
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latest applicable Indian / Internetional standard Carbon steel shaft shall have a corrogion
allowsnce of 6mm on ity dimmeter. 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 nemeplates indicating the fiem nurnber
and service name. Name plates shall be of 304 Stainless stesl plate and placed at a readily
vigihla location. Nameplate of main equipment shall have enough informetion, which will
be confirmed dupring engineering phage, Stainless steel nameplades for all inglnmenty and
valves shall be provided.

12

Rotation amows ahall be cast in or atiached with stainless steel plate om each item of
rotation equipment at a readily visible location.

13

Unless otherwize specified, all squipment items where the weight sxceeds 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 liftmg lugs
and refersnice dimension shall be shown on GA and/or oumtline deawings. NDT shall be
condnoted for Hiting lugs. When any spresder bara are required for 1ifting and laydown, the
bidder shall provide spreader bax with equipment.

14

8kid Mount/Transportation: Equipment shall be fabricated as skid mount desigm a3 much ag
practical to minimizs erscticn at the sits.

15

If the driver/driven ¢quipment train is W the resonancs condition or any vilwation problems
occar, the bidder shall solve the problems in a timely mannee,

15

Bidder shall provide the necessary gaskets.

17

Al fhe purfaees of the carbon ateel should be rust prevented befiore shipement for the period
of at least 12 months for storage and construction.

138

Bidder o provide capecity of hoist required for material handling and the deirdls of heaviest
component 1o be handled. Bidder shall provide a typical amangement/drawing of the

19

handling arrangement
The list of all Bought out ftems with makes and country of origin to be mentioned along
with offir {0 be submitted,

Cost towards the participation in discussiona/meetings, providimg technical assistance
during techtdeal discussions/mestings with costomer for spywoval of drawing/docomenty
eic. TA/DA, boarding and lodging to mttend these meetings shall be bome by the bidder and
shall be inclugive in hidder's quoted price.

21

Material of construction for all equipment/componants shall be subject to costomer/ BHEL
spproval during detall engineering. Accordingly bidder shell congider MOC for all

equipment/component (complying tender specifications), as per best sagineering practics,
global standard and global references, in case no MOC is available in specs.

Bidder to provide sub vendor list and Bidder shall strictly adhere fo0 customer approved
vendor lat (reference list is included in SUB-SECTION-D, Annexure-I). In case bidder
proposes an additional vendor for an item or vendor appeoval is required for any new item,
acceptence shall be subject to approwal by customer/ BHEL before placing order and bidder
shall submit relevant documents to take up with custemer for approval. Bidder shall submit
relevant documenis s per Sub-Supplier Questionnaire provided in refemed Annenme |

R shall be the complete responsibility of the successfil bldder to obtaln “Sub Vendor
Approval” from BHEL / customer for all equipment’s & componsnis. Any delay in sub
vendor's approval should not affect the project schedule. I any of the sub vendors does not
have the approval of customer/ BHEL, the same may be replaced with another
castomeryBHEL approved sub-vendor only, without any prics implications to BHEL.

40



667046/2022/PS-PEM-MAX

W r I |

TITLE: SPECIFICATION Mo PE-TS-463-571-18000-A003

4X250MW BRBCL NABINAGAR TPP SECTIONS, SUB-SECTION-CL

TECHNICAL SPECIFICATIONS FOR

AGITATORS OF FGD SLURRY TANKS el | i 0

SHEET : 13

The modalities of inspection (Stage, Final, In-process) shall be finalized during detall
engineering afler submission of quality assurance plan (QAP). It shall be reviewed by the
emkl customer amd BHEL. Bidder shall follow the procedurez of inzpection as per the
approved QAP. Bidder hay to gubmit the following documents alang with inspection call
and if amy other documenix required as per approved QAP.

= Raw mutedal inspection cextificate

- Internal test reports

= Statutory certificates ay recmired,

- All inspection & festing shall be carried cut based on the following documents:
& Relevant Standards

b. Specificationy

¢ Approved drawings

d. Data Sheets

c. Calitwation certificate for all the measuring instruments

During detall englneering, bidder to strictly adhere to BHEL drawing formats, docyment
rumbering, quality plan & FOP formats

The identification mmd numbering of equipment, systems, items, e, of supply, ws well as of
all docurnsnts and drawings shall be in accordance with refensnes Designation System for
Power Plants - KES system.

27

Complete detail engineering drewings, calculefions, selection of components ete. shall be
reviewed & subject to epproval of BHEL/end customer during detall

Bidder shall farnish necessary inputs & drawings of all eqoipment in editable Ao CADY
MB-Word /Excel format.

29

Dyring detall emgineering, successfol bidder shall ensure flow of drawings/documents ag
per schaduls. Any comments from BHEL/end customer should be addressed timsly by the
bidder.

1]

Bidder to note above mentioned poims not exhaustive and any woek /flems required for
completing the smooth operation and ensuring satisfactry running of the machines till final
hand over to the end user shall also be In the scope of the bidder.

L

Bidder shall provide design support to qugist the Purchager in efficiently integreting the
furnished squipment. Dwaign support specifically includes;
»  Bidder shall verify/ validede the number and location of agitators to kesp material
in spspension.
s Static and dynemic loading information and requirements for agitator support
design {appliceble for fop & side type)

3z

Any other item required to meet the stipulations mentioned in GTR , GOC and SCC and
relevant to Agitator packape unless specifically excluded from scope of supply.

PACKING AND FORWARDING

Proper packing to be ensured.

Indigenoms Sapply: Agitator & sub syztern assembly shall be wrapped in polythene bags
& packed in g strong rigld wooden cratz, Rain water shonld not enter indo the
internals during storage in the outer yard of power plant. Further the packing shall be done
in Iite with reqmirements mentioned in point ho. 2 to 20 of this section.

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

Equipmestt and process materials shall be packed and semi-knocked down, to the extent

possible, to facilltele handling end storage and fo protect bearlngs and other machine
surfaces from oxidation. Each container, box, crats or bandle shall be reinforced with steel

41
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strapping in such a manner that breaking of one strap will not came complete faihore of
packagmp. The packing shall be of best standard 1o withstand rough bendling and to
provide suitahle protection from tropical weather while in transit and while awaiting
crection at the gite,

Equipment and materials in wooden casea or crates shall be properly cushioned io
withstand the abws¢ of hendling, tremsporietion and storage. Packing ahball include
preservatives snitable to tropical condifions. All machine surfaces and bearings shall be
costed with ooddation preventive compounds. All parts sulgect to damege when in contact
with water shall be coated with suitable preass and wrapped in heavy asphall or tar
impregnated paper.

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

Paclmgmp or shipping unils shall be desipned within the limitstions of the unloading

facilities of the receiving ports and the ship which will be used It shall be the biddes™s

reaponsibility to investigate theee Bmitetions amd to provide suiteble paclaging and
ipping to permit transporistion to site.

Packing (tare) shall be pert of the equipment cost and shall not be subjest to retorn. The
packing should ensure imsgrity and cobesiveness of each delivery batch of squipment
during trenaportaticn. In case of equipment asgemblies and unit’s delivery in the packing of
glass, plastics or paper the specification of packing with the matexial and weight
characteristics are to be indicated.

Each packags should have the following inscriptions and signs stencilsd with an indelible
ink, legibly and clearky:

a. Destination

b. Packnge Number
c. Gross and Net Weight
d. Dimensions

&. Lifting places
f. Handling marks and the following dalivery marking

Each package or shipping umits shall be clearly marked or stemciled on at least two sides as
per the dispebch instroction givens during the contract In addition, each packags or
shipping unit shall have the symbol painted in red on at lesst two sides of the packeage,
covering one fourth of the area of the side.

Each part of the equipment which is 1o be shipped as a scparate piece or smaller parts
packed within the same case shall be legibly marked to show the unit of which it is part,
and match marksd to show Hs relative position in the undt, to facilitete sasembly in the feld,
Uit marks and maich marks shall be made with stec] stamps and with pant.

10

Each caes shall comtain & pecking list showing the detedled contents of the package. When
any technical documents are supplied topether with the shipment of materials no zingle
package shall contain mnre then one set of such documents. Shipping papers shall cleardy
indicate in which packages the technical documents are contained.

1

The rase mumbes shall be writien in the form of 8 fmction, the mmmersioee of which is the
serial number of the case and the denominator the total number of cass in which a complets
unit of equipment is packed.

12

Wherever necessary besides usual inscriptions the cases shall bear special indication such
g8 “Top”, “Do tk e over™, “Care™ | "Keep Dry” ede, ag well ag indivation of the center of
gravity (with red vertical lIines) and places for attaching skmgs (with chain marks)

13

Murking for Sefe handling: To engure gafe handling, pacling case shall be merked to show
the following:

a. Upright position

b. Shing position and cemer of Gravity position

<. Storage categary

42
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d. Fragile components { to be marked properdy with a clear waming for safe handling)

14

Each crats or package is to contain a packing list in a waterproof envelope. All items ans to
be clearly marked for easy identification against the packing List. All cases, packages stc.
#re to be clearly marked on the outside 1o inddeate the total weight where the welght iy
bearing and the cormect position of the slings are to bear an ideatification mark relating
them to the appropriate ghipping documents. All stencil marks on the outside of cases are
sither 10 be mads in waterproof material or protect=d by shellac or vamish to prevent
obliteration in transit.

15

The packing slip =hall contain the following information: -

Customer name Name of the equipment, Purchage Onder number with Date, Address of the
delivery sile, 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 mamufacturer’s work to destination, components of the unit shall be
completely cleaned to remove any foreign particles. Flange faces and ofher machimed
surfaces shall be protected by an easily removeble rost preventive coating followed by
guitable wrapping.

17

All necessary painting, comosion prolcction & preservation messurcs shall be taken as
specified in painting schadule. Supplier shall consider the coastal environment zoms which
13 defined a8 “very severe” during fnal finishing/shipping

18

Successful bidder shall fumish the detsil packing /shipment box detsils with information
like pecking box size, type of packing, weight of eswch consignment, sequence oo, of
dispatch, no. of consignment for each dsliverable item against each billing break up umits/
hillable blocks. Without thege details the BBU shall not be approved during detafl

m‘ m‘ "

19

All Hemy/equipment ghall be dispatched in properly packed condition (i.e. no Hem ahall be
dispatched in loose condition such that it becomes difficult to store/identify its location at
site at 4 later stage]).

Cases which cannot be marked as above shall have metal tags with the necessary markings
on them. The metsl tags shall be securely attached to the packages with strong stee] hinding

wire. Each picce, Skid, Casc or package shipped separately shall be labelled or tagged
properly

SUPERVISION OF ERECTION, TESTING AND COMMISSIONING

The erection of Agitetors will be done by owner as per Brection Manual and check List to
be provided by the bidder during detail enginecring. However, the bidder shall malke visit as
per enquiry/PO for the supervision of erection, pre-commiszioning & post- commissioning
check-up, start-up, testing and trial rune of all the ltems covered under the scope of aupply
& Services.

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

=VOID-

Price comparison for evaluating the lowest bid will be considered for all main supply,
supervision of E&C charges and mandatory spares price all topether along with the loading
on areoutt of guarintee power consumpstion (as applicable).

Scope of Supervision for Erection & commissioning: Tentatively following visits shall be
plansed by site tean which shall be as follows: -

# Threa visits (for all agitators) of 20 days each for supervision of ersction, pre-
commisgioning & post- commiydoning check-up, shart-up, testing and trial runs of
all the itess covered under the scope of supply & Bervices.

# Twu visits of 10 days each (for all agitators) for parformance demonstrations and
handing over of gysiem.

43
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e« Any additional visit as per requirement of BHEL site office during erectlon of
equipment.

Any other service requined for making the installation complete in all respect within battery
limits and for satisfactory erection & commissioning of the system shall be in bidder’s
SCOpE.

EXCLUSION

The fullowing work associzted with the Agitartors will be by others:
a. Access, Walkways, platforms and ladders
b. Handling equipmernt (hoist] along with the handling arrangemert. However,
bldder shall provide the detalls of the same to BHEL
t. Baffle plates
d, Installatlon, however, supervision of erection and commissloning shall be In
bidder's scope

10

INSPECTION AND TESTING

The General inspection requirements to be conzidersd are as belaw:

Bidder ghall furnigsh writlen copies of shop production, fabricstion end quality test
procedures and drawings 1o be used on the Apitators for review by BEHEL/end enstomer
prior to mamifacture.

The Bidder shall furnish performance test procedurs along with standard. The test
procedure will be reviewed and approved by the BHE/cnstomer.

Since there is no standard for “Acceptance Test Procedure™ for Agitaler, Agitator
manufachirer {8 o submit a test procedure and Quality Plan, cleardy indicating thet
cquipment will meet the desired parameter.

Power consumption at motor termingl and vibwetion of equipment will be conduocted of site,
Vendor to indicate other material tests that are 10 be conducted as per their practice in their
Quality plan.

No liquid should enter the tube through any flange joint. “0O™-ring used in the flange joint
will deterionate at & highly chlorinated and acidic environment of medium ot @ maximum
operating temperature mless right quality of rubber is wsed. Hydrostatic testing of tube
assembly is required at a pregsure of twice that of maximam liquid colomn in any tank or
30m whichever 1y higher, The hydro test duration will be fior  minimm of 1 hr (o check
sweating of any flange. Hydrostatic test is meant in part for a check of equipment joint at
new condition only. It iz cannot be considered az & guarantes of functional objective of
rubber used.

Mechardeal Run Test (in wit)

Each Agitator unit shall be given a 4-hour mechanical run test in air at vendor's shop.
Agitetor unit shall be mounted in the same mamser as it will operate in the field During this
test the record ahall be made of:

a) Shaft run out at free snd.

b) Dynamic shaft deflection adjecent to the mechenical seal/packingfvapor scal.
) Gearbox oil temperature and temperature of bearing housing in stool, The temperaturs of
the gear boax oil shall not excesd ambient plus 40 Deg C and that of bearing housing shall
ot exeeed from room fempershare plus 20 Deg.C afler temperghures have shabilized,
d) Bearing Housing vibration checks shall be carried out. Maximum acceptables vibration
velocity ghall be 6 mm/sec.

=) Noise level shall be checled and shall be within the specified limits meniioned in the
specification.

f) Agitator shaft RFM end motor RPM,

g) Chack of satisfactory operation of shut off and rsiracting arrengement.

Please glao refer 8.N. 9 below.
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Mechanical Bon Test (In slarry of similar concentration an applieabls for the project)
Each agitator unit shall be given & lord test in shoxy at the vendor's shop. The duration of
this test shall be 4 hours unlesz apreed ofherwise between the Purchaser and the vendor.
The following parameters shall be recorded during the test:

2) Dynamic shaft deflection adjacent to the mechanical seal/packing/vapor seal.

b) Gear box bearing oil temperatore and temperature of bearing housing in stool. The
temperatore of gesr box oil shall not exceed ambient phes 40°C and that of besring housing
shall not exceed room tempesature plus 20°C after the temperatures have stabilized.

¢) Bearing honying vibraticng, Maxism acceplable vitration velocity 13 § mm/uee,

d) Noisc levels shall be checked and shall be within the specified limits mentioned in the
specification.

¢) Electrical power input to the motor,

£) Agitator shaft RPM and motor RFM.

&) Check of satisfactory operation of shut off and retracting arrangement.

As a part of the Quality Assarance Plan, where possible as per facility available at biddess
work, bidder may demonatrate the power consamption alao of each agitator st shop with the
available fluid along with relcvant calcunlation to cstablish the correlation with the shory
nsed for the project, apart from necessarily demnnstrating power requirement at site.

Please also refer S.N. & below.

In case of any constraints in cammyimg out shop tests indicated at S.Mo. 7 & 8§ sbove, the
Mechanical run tests for agitators shall be carried out with sirfwater at shop along with
other test requirement in Hne with the QAP to be approved by customer durlng detail

A

HIEMLDE.

Acceptance Test (at Site)

After the agitator has been installed at site and is ready for test, vendor shall depute his
repregentrtive (o supervige the gite acceptance test

10

DYNAMICSE

10.1

CRITICAL SFEED

19.1.1

Operation speed of the Agitator motor shall be at least 25% below the first critical speed

10.12

Additiona] to the requirement of the oritical speed of Agitator, as specified sbhove. Agitator
manufacturer is to anslyze the torsional criticsl speed of combined system of Agitator, Gesr
Box snd Motor to establish there is a scperation merpin of minimum 20% between the
torzsional critical speed (dry/wed) and any operating speed.

102

VIBRATION SEVERITY

10.2.1

During performancs test, unfiltsred vibration measyrements shall be made with running of
Agitetor in Alr. Measnrement ghall be taken on the Gear Box thrust bearing honsinga an
well in motor top.

10.22

Guarmntesed Site vibration of the equipment on ity own pedestal, ot commiggloning with
normal level of liquid end with maximum liquid &t respective tank, Vitrstion limit at sits
will be as per [SO-10816 and 1.5-2.3mm/sec even if Motor rating falls below 1 5kw. Any
deviation o this requirement i3 subject to cusiomer approvel doring detailed engineeting
basad on applicable codes and standards to be furnished by the bidders.

1023

¥itration measurements of bearing housing shall be made in root memn square (RMS)
velocity.

10.24

Vibration levels measured on the non-roteting parts shall not sxceed the zons limit “B” ax
defined in IS0 10818 at steady conditions and shall not exceed the zone limit “C* as
defined in ISO 10816 ot framsient conditions.

11

For gurficey with rubber lining, welding shall be visually inspectsd to verify the absence of
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adherence of ubber. The acceptance criteria shall be as per latest standand.

12

For surfaces with robber lining, degree of oleaning shall he visnally checked before the
gpplication of the costing, There mupat be no ares with oxidtion, dirt or partially or

13

Test certificates shall be issuwed 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 conductsd on production samples.
Adherence test shall be conducted on the actual surface through hammering. In onder fo
verify the absence of air packets (or) surface without adherence,

15

Por sorfices with rubber Uning, Coating thickmesr shall be checked at 100%. A High
vol ity test will be conducted on 100 % of the coated surface.

15

Ont of all Agitators One Number of cach type will be inspecied ai the Bidder's works
befors dispatch or whers the test faciliti=a ane available,

17

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

18

Contract shaft mechanical ssals shall bs uaed during shop tests, unless the seal design is
unsuitable for the shop-test condition, if applicable.

19

Apitators shall not be releassd for shipment, until shop tests date and performance tests
emrves have been approved by Oomer.

Bidder shonld furnish performance puaramtes as per applicable gmarantes for the desipgn,
manufacture, muderial and safe operation of the equipmenits,

Bidder to armange all calibrated gruges, Instruments durng mspection.

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

All testing requirement/certificates shall be in line with QAP o be approved by customer

PAINTING

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

Bust preventive peint afier mepection at shop fowr before dispatch shell be i bidder™s
8C0pe

Corrosion protection, conting and palvanizing, paimimg shall be teken care by the bidder.
Bidder shall submit the painting schems during detail Engpg in line with the specification
and] shall be subiect to approval of BHEL / End Customer,

SPARES. TOOLS & TACKLES

Bidder shall supply a set of special tools axd tackles required cither for erectlon or
operation or mainbenance of the apitator units. A list of xuch tocls shall be submitted by
bidder along with the offer,

Any special tools & tackles requined for the entire squipment to disassemble, assamble or
mpintain the ynits, they shell be included in the guotation and firnished gy part of the initlal
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 Ivgs end marked az “Special Tools for {tag / item mumber).“Each tool shall be stamped
or tagged to indicate its imendsd usage. Levers and eye balts for the removal of parts to be
serviced shall be submitied with epecial tools (SECTION-IT Annesnire-7).

131

START UP & COMMISSIONING SPARES

Start-up & Commisgioning Spares shall be part of the medn aupply of the Agitators. Start-up
& commissioning spares are those spares which may be required during the start- up and
commisgioning of the equipment/system. All spares required for succesefol operation fill
commisgioning of Agitator ahall come under this category, Bidder shall provide an
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adequate stock of such start up and commissioning spares to be brought by him to the site
for the equipment exection end conmmissicning. The spares must be available at site before
the equipments are enecgized. The List of such zparez to be provided during bidding stage
(SECTION-IT Antexgre=9),

RECOMMENDED SFARES

Bidders shall plzo firnish the recommended 3pares list along with the offier required for 3
vears of nommal operation of the plamt and should be independent of the list of the
mandatory spares, Prices of recommaended spares will not be used for evalnation 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.

MANDATORY SPARES:

Bidder to quote for the mandatory spares as per the Mandatory Spare Hst (SECTION-L,
SUB-SECTION-D Annexumre-11).

Bidder shall quote for the “Mandatory Spares Part List”, and it will be considered for L1
evaluation. Mendatory apare paris 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 lotz
in comainers/securs boxes. All boxes/conteiners are to be distincily marked in red color
with boldly written “8* mark on each face of the containers, Spares shall not be dspatched
before dispaich of corresponding main equipment’s. Each item shall be labelled in English
am<l be packed against damage and sealed to prevent deterioration from corrosion. The
protection shall be sufficient for & minimum of 10 years™ storage in a dry weatherproof
All spares supplied under this contract shall be sirictly imer-changeable with the paris for
which they sre intended for replacements. All the mandatory spares shall bs manufactured
along with the main equipmemt componemts as a contiruous operation as per same
specifeation md quality plan,

FIRST FILL OF CONSUMABLES

Bidder's scope shall include supply and filling of all chemicals, Inbricamis, grease, filters
and congumable items for operation up to commilggioning inclading top up tequirementy,
All lubricants proposed for the plant operation shall be suitable for all operating amd
environmental conditions that will be met on site consistent with good maintenance
procedures as instructed In the maintenance mansals.

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

Detailed specifications fiwr the ubricating oil, grease, gases, servo fluids, control fluida,
chemicals including items qualitics and quantitics reqoired per month of the plamt operation
for the end customer/BHEL’s approval hesein shall be fumished within 2 months of
placement of Order. On completion of erection, coemplete Hat of hearinga/equipment giving
their location and identification marks shall be furnished to BHEL along with lubricetion
requirements. All types of chemicals, consumahbles, labricamts and grease shall be readily
obiainable locally mnd the mummber of different types shall be kept to 8 minimmm. For each
type and prade of Iubricamt recommended, bidder shall list at least three equivalent
lubrigants mannfictured by alternative companies.

14.0

BID EVALUATION CRITERIA FOR POWER CONSUMPTION:

Bidder 1o specdfy the total guaranteed power per Agitators operating at the rated capachty In
their affer.
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BID EVALUATION CRITERLA FOR POWER CONSURPTION:
Refer Annexurs 11 of section-IL

15

LIQUIDATED DAMAGES FOR POWER CONSUMFTION

Refir Armexgre 11 of gecton=I1,

PERFORMANCE GUARANTEE

All performance tess for Agitators shall be catrled oul In sccondunce with any latest
international codes/standards.

Bidder shall firnish Performmnes poaranize for the desipn, manofichre, muterial, safe and
irouble-free operation of the Agitators and its accessories

The Bidder shall ensure a design of the equipment to achicve an average tarpet availability
of 98% for 120 days and averags target availahility of 95% for | year.

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

Vibration levels measured on the non-rotating parts shall not exceed the zone limit “B” as
defined in IS0 10818 at steady conditions and shell not exceed the zone limit “C* as
defined in IS0 10816 at tramsient conditions.

Life of Agitator components/parts from the date of commissioning for continuous operation
shall be guaranteed for 24 months,

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

In the event that the perfoarmames st I unsuccessfol, bdder shall tuke hecessaty tenedinl
acticn at his cost and the performance test shall be repeated.

Fox sdditions]l deteils of perfonmance guaranies please mier ‘functional pusrsnice’ umder
Sub-zection C2, Section-L

17

DOCUMENTATION

DOCUMENTS TO BE SUBMITTED ALONG WITH THE OFFER

The Bidder shall submit all domuments, drawings, dispems and all such mfemation, which
are necessary to fully understand the offer for tachno — commercial Offer. Vendors are
requested tn comply with above in all respect. List of moh doouments have been indicated
in {SECTION-II Annsxure-1),

DOCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRALT

The Succeszful bidder shall submit necessary data, documents and drawings for review,
appoval ag specified in thig specification. Drawings thet ate reviewed by the end customer/
BHEL, will bs retumed to bidder with a transmittal letter with any comments and / or
questions marked on the drawings or noted in the letter. All comments and questiong st
be maokved before 8 resubmission of drewings / documents, If the design hes not developed
encugh to resolve some of the comments or questions, bidder shall place a *hold” on those
items or ereas of design. End customer/ BHEL reserves ihe right to refurn drawings
unprocassed to bidder if’ there exizts any svidence that bidder has not acknowledged all
commenmis and questions.

All necessary GA drawings, sections, sub-assembly drawings, specifications of madn snd
sub componets and necessary sot of operation & maintenance manual as asked by end
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custommer must be fimnished by bidder in soft amdd herd copy forms. For all documenis
softcopy format shall be searchable pdf, however in addition all drawings, diagrams shall
be gopplied in ACAD o other exiitgble format and all Hats in Excel format, Further break up
of technical documents will be discussed during finalization of the purchass comiract.
All decuments in hard and soft form are to be submitted in the English language Electronic
Copies shall be submitied in primary originel dats format (e.g. DOC, XLE, DWG) as well
as in a printable non-proprietary documernt format {e.g. PDF). Especially P&ID= shall ba
gubimitied a3 DWG flles end PDF files, Bidder o engure submilssion of hard coples s per
end customer requirsment for all engineexing drp/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 indicaied in (SECTION-I, SUB-SECTION-
D Annexure-IV).

LIST OF REFERENCE DRAWINGS BY BHEL

The document spacified in Annexure-III, Sub-Section-D of Saction-I are being provided
along with the tender specification for estimation and calculation purpose of the bidder.
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9.02.00

9.03.00

9.04.00

9.05.00

9.06.00

10.00.00

10.01.00

11.00.00

11.01.00

11.02.00

rom the respective systems. Contractor shall make arrangements for pumping the
inage water back to the respective system with vertical sump pumps. Agitators
shall also be provided to avoid settling of solids in the sump. Adequate redundancy
in line\with the standard practice adopted by the bidder shall be provided. This
Clause spvers the design, manufacture and erection of all vertical sump pumps for
the FGD system.

The contractor shall offer only proven design in successful operation in similar
application at previous installations. The design, manufacture, installation and
testing of the pumps shall follow the latest applicable Indian / International (ASME /
EN / Japanese) Standards.

The pumps shall be designed for continuous operation. The pump shall be single
stage centrifugal type with\semi open or open impeller. The pump impeller shall be
cantilever type and shall not be supported below the base plate for easy withdrawal.

low at rated head with margins as specified in the
respective clauses. The pump shal\pe capable of pumping of filtrate water with solid
concentration upto 10% & particle Ibmps of 6-7mm. Sump pumps handling slurry
shall be designed with a maximum concentration of 30% solid by weight.

The pump shall deliver the rate

The material chosen for the pump componexts shall be suitable for the fluid handled

and shall be proven in similar application.

The pumps shall not be supported below the basge plate level for easy withdrawal
without entering the sump.

SLURRY & PROCESS WATER TANKS

dro cyclone feed tank,
tanks etc.) shall be
the 1S:803, latest
k shell thickness

All the slurry tanks (Slurry Tanks, Filtrate Tank, Secondary
vacuum receiver tank, Waste water Tank, Lime Neutralizati
designed, fabricated, erected and tested in accordance wit
edition. Additional Corrosion allowance of 3mm on the minimum t
as calculated by 1S:803, latest edition shall be provided by the
shall be made from 1S:2062 quality mild steel plates of tested quality.
be of welded construction. Interior surface of the tanks shall lined wi

surface shall be coated with paint as approved by the Employer. The Tank
provided with drain, manholes, over flow & inlet level control valves etc. arse-
screen(s) at suction-side of these pumps shall be provided.

AGITATORS

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

All agitators shall be designed for continuous operation unless otherwise specified.

LOT-IA PROJECTS TECHNICAL SPECIFICATION PART-B
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11.03.00

11.04.00

11.05.00

11.06.00

11.07.00

11.08.00

11.09.00

11.10.00

11.11.00
11.12.00
11.13.00

11.14.00

Horizontal agitators shall be used for Absorber. Vertical agitators can also be used
for Absorber, if it is only the standard & proven practice of the Contractor for the
offered Absorber design. In other vessels and tanks vertical agitators are also
acceptable if they are of proven make and the Bidders standard practice which can
be proven by means of suitable references. The design of the agitators shall be of
proven type.

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.

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 Absorber 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 & shaft can be
rubber lined. This does not release the Contractor of the responsibility for selecting the
correct materials.

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
Agitators of the absorber vessel without having to drain completely the absorber.

To prevent mechanical blocking load start-up after standstill of pumps, piping and
agitators for slurries shall be applied with C-hose connection.

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

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.

All exposed moving parts shall be covered by guards.
Side entry agitator shall be flange mounted.

The shape of the impeller blades of side 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 coal & limestone specified in the specification. In order to avoid excessive
wear impeller tip speeds must not exceed 12 m/s.

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

LOT-IA PROJECTS TECHNICAL SPECIFICATION PART-B
FLUE GAS DESULPHURISATION (FGD) SECTION-VI SUB-SECTION-I-M1 PAGE 32 OF 51
SYSTEM PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2) (FGD)

53



TITLE:
4x250MW BRECL NABINAGAR TPP
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

SPECIFICATION No: PE-TS-463-571-18000-A003

SECTION-I, 5UB-SECTION-C2B

REV. 00 DATE: OCT 2021

SHEET:10F1

CUSTOMER SPECIFICATION: PROJECT GENERAL
REQUIREMENTS

54



667045/2022IPS-PEM-MAX
ForTe TITLE: SPECIFICATION No: PE-T5-463-571-18000-A003
4x250MW BRBCL NABINAGAR TPP SECTION-, SUB-SECTION-CZB
TECHNICAL SPECIFICATION FOR REV. 00 DATE: OCT 2021
AGITATORS OF FGD SLURRY TANKS SHEET:1OF1

CUSTOMER SPECIFICATION: GENERAL TECHNICAL
REQUIREMENTS




667046/2022/PS-PEM-MAX

NTPG

v ddist

PART -C

GENERAL TECHNICAL REQUIREMENTS

4x250 MW BRBCL NABINAGAR TPP

LOT-IA PROJECTS TECHNICAL SPECIFICATION

FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE SECTION-VI, PART-C
BID DOC NO: CS-0011-109(1A)-2

56



667046/2022/PS-PEM-MAX

Y
GENERAL TECHNICAL REQUIREMENTS
PART-C
CONTENTS
Clause No. Description Page No.
1.00.00 Introduction 1
2.00.00 Brand Name 1
3.00.00 Base Offer & Alternate Proposals 1
4.00.00 Completeness of Facilities 1
5.00.00 Codes & Standards 2
6.00.00 Equipment Functional Guarantee 4
7.00.00 Design of Facilities/ Maintenance & Availability Considerations 5
8.00.00 Documents, Data and Drawings to be furnished by Contractor 5
9.00.00 Technical Co-ordination Meeting 21
10.00.00 Design Improvements 22
11.00.00 Equipment Bases 22
12.00.00 Protective Guards 22
13.00.00 Lubricants, Servo fluids and Chemicals 22
14.00.00 Lubrication 23
15.00.00 Material of Construction 23
16.00.00 Rating Plates, Name Plates & Labels 23
17.00.00 Tools and Tackles 24
18.00.00 Welding 25
LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE SECTION-VI, PART-C
BID DOC NO: CS-0011-109(1A)-2

57



667046/2022/PS-PEM-MAX

Clause No.

19.00.00

20.00.00

21.00.00

22.00.00

23.00.00

24.00.00

25.00.00

26.00.00

27.00.00

28.00.00

29.00.00

30.00.00

31.00.00

32.00.00

33.00.00

34.00.00

35.00.00

36.00.00

37.00.00

38.00.00

39.00.00

Description

Colour Code for All equipments/Pipings/PlpeServices

Protection and Preserveative shop Coating
Quality Assurance Programme

General Requirements - Quality Assurance
Quality Assurance Documents

Project Manager's Supervision

Inspection, Testing and Inspection Certificates
Pre-commissioning and Commissioning Facilities
Taking over

Training of Employer's Personnel

Safety Aspects during Construction and Erection
Noise Level

Packaging and Transportation

Electrical Equipments/Enclosures
Instrumentation and Control

Electrical Noise Control

Surge protection for solid state equipment
Instrument Air System

Tapping Points for Measurements

System Documentation

Maintenance Manuals of Electronic Modules

NTPG

v ddist

Page No.

25
25
26
27
32
34
35
38
41
41
42
42
42
43
43
44
44
44
45
45

45

FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

LOT-IA PROJECTS

TECHNICAL SPECIFICATION
SECTION-VI, PART-C

BID DOC NO: CS-0011-109(1A)-2

58



667046/2022/PS-PEM-MAX

Clause No. Description

Annexure - |
Annexure - ||
Annexure - Il
Annxure - IV
Annexure - V
Annexure - VI

Annexure - VII

v ddist

NTPG

Page No.

76

77

78

79

80

81

83

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-C

BID DOC NO: CS-0011-109(1A)-2

59



667046/2022/PS-PEM-MAX

CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS o ddis

1.00.00

2.00.00

3.00.00 ™~

4.00.00

4.01.00

4.02.00

INTRODUCTION

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

BRAND NAME

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

BASE OFFER & ALTERNATE PROPOSALS

ndardized on the use of certain components, materials,
nt than those specified herein. Alternate proposals
manufacturer's standard practice will also be
with technical specifications and such
d performance requirement and
mation for justifying such
able the Employer

Contractor may have
processes or procedures di
offering similar equipment based o
considered, provided the base offer is inti
proposals meet the specified design standards
are acceptable to the Employer. Sufficient amount of i
proposals shall be furnished to Employer alongwith the bid
to determine the acceptability of these proposals.

COMPLETENESS OF FACILITIES

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

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

All same standard components/ parts of same equipment provided, shall be
interchangeable with one another.

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

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

(r.) Workmen's Compensation Act, 1923

(s.)  Workmen's Compensation Rules, 1924

(t.) NTPC Safety Rules for Construction and Erection

(u.)  NTPC Safety Policy

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

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

a) Bureau of Indian standards (BIS)

b) Japanese Industrial Standards (JIS)

c) American National Standards Institute (ANSI)

d) American Society of Testing and Materials (ASTM)

e) American Society of Mechanical Engineers (ASME)

f) American Petroleum Institute (API)

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

h) International Organisation for Standardisation (ISO)

i) Tubular Exchanger Manufacturer's Association (TEMA)

j) American Welding Society (AWS)

k) National Electrical Manufacturers Association (NEMA)

) National Fire Protection Association (NFPA)

m) International Electro-Technical Commission (IEC)/European Norm (EN)
n) Expansion Joint Manufacturers Association (EJMA)

0) Heat Exchange Institute (HEI)
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5.03.00

5.04.00

5.05.00

5.06.00

5.07.00

5.08.00

6.00.00

6.01.00

6.02.00

p) IEEE standard
q) JEC standard

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

Not used.

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

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

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

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

EQUIPMENT FUNCTIONAL GUARANTEE

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

Liquidated damages for shortfall in meeting functional guarantee(s) during the
performance and guarantee tests shall be assessed and recovered from the
Contractor as specified elsewhere in this specification.
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7.00.00

7.01.00

7.02.00

8.00.00

8.01.00

DESIGN OF FACILITIES/ MAINTENANCE & AVAILABILITY CONSIDERATIONS
DESIGN OF FACILITIES

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

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

MAINTENANCE AND AVILABILITY CONSIDERATIONS

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

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

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

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

DOCUMENTS, DATA AND DRAWINGS TO BE FURNISHED BY
CONTRACTOR

Bidders may note that this is a contract inclusive of the scope as indicated
elsewhere in the specification. Each of the plant and equipment shall be fully
integrated, engineered and designed to perform in accordance with the technical
specification. All engineering and technical services required to ensure a completely
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8.02.00

8.03.00

8.03.01

engineered plant shall be provided in respect of mechanical, electrical, control &
instrumentation, civil & structural works as per the scope.

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

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

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

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

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

A) BASIC ENGINEERING DOCUMENTATION

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

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

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

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

iv) Optimisation studies including thermal cycle optimisation.

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

and identifying the sizing and the design margins.

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

LOT-IA PROJECTS TECHNICAL SPECIFICATION GENERAL TECHNICAL PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-C REQUIREMENTS 6 OF 83
SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2

65



667046/2022/PS-PEM-MAX

CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS o ddis
| NTPG

vii)

Xi)

vii)

viii)

iX)

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

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

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

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

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

B) DETAILED ENGINEERING DOCUMENTS

enera tem.

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

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

Performance—curves-fer-Absorber

Piping isometric, composite layout and fabrication drawings

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

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

Detailed design calculations for components, system, piping etc.,

wherever applicable including sizing calculations for all auxiliaries like
mills, fans etc- as per criteria specified elsewhere in specification.

Absorber sizi ions. Absorl E |
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X) Mass Balance Diagram——

Xi) Characteristic Curves/ Performance Correction Curves.

Xii) Comprehensive list of all terminal points which interface with
Employer's facilities, giving details of location, terminal pressure,
temperature, fluid handled & end connection details, forces, moments
etc.

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

xiv)  Protection system diagrams and relay settings.

XV) Cables schedules and interconnection diagrams.

xvii)  Cable routing plan.

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

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

XX) Sequence and protection interlock schemes.

xxi)  Type test reports, insulation co-ordination study report

xxii)  Control system configuration diagramsand card circuit diagrams and
maintenance details.

xxiii)  Detailed Control system manuals.

xxiv) Detailed flow chart for digital control system.

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

xxvi)  Civil and Structural works drawings and documents for all structures,
facilities, architectural works, foundations underground and
overground works and super-structural works as included in the
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8.03.02

scope of the bidder civil calculation sheets including structural
analysis and design alongwith output results.

XXVi) ilities: ing- . ’

xxviii) Geotechnical investigation and site survey reports (if and as
appticabte):

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

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

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

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

INSTRUCTION MANUALS

The Contractor shall make first submission of instruction manual for all the
equipments covered under the Contract as per agreed engineering information
schedule. The Instruction manuals shall contain full details required for erection,
commissioning, operation and maintenance of each equipment. The manual shall be
specifically compiled for this project. After finalisation and approval of the Employer
the Instruction Manuals shall be submitted as indicated in Annexure-IV. The
Contract shall not be considered to be completed for purposes of taking over until
the final Instructions manuals have been supplied to the Employer. The Instruction
Manuals shall comprise of the following.

A) ERECTION MANUALS
The erection manuals shall be submitted atleast three (3) months prior to the
commencement of erection activities of particular equipment/system. The
erection manual should contain the following as a minimum.

a) Erection strategy.

b) Sequence of erection.
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c) Erection instructions.
d) Critical checks and permissible deviation/tolerances.
e) List of tool, tackles, heavy equipments like cranes, dozers, etc.
f) Bill of Materials
9) Procedure for erection and General Safety procedures to followed
during erection/installation.
h) Procedure for initial checking after erection.
i) Procedure for testing and acceptance norms.
i) Procedure / Check list for pre-commissioning activities.
k) Procedure / Check list for commissioning of the system.
)] Safety precautions to be followed in electrical supply distribution
during erection.
B) OPERATION & MAINTENANCE MANUALS
a) The manual shall be a two rim PVC bound stiff sided binder able to
withstand constant usage or where a thicker type is required it shall
have locking steel pins, the size of the manual shall not be larger than
international size A3. The cover shall be printed with the Project
Name, Services covered and Volume / Book number Each section of
the manual shall be divided by a stiff divider of the same size as the
holder. The dividers shall clearly state the section number and title.
All written instructions within the manual not provided by the
manufacturers shall be typewritten with a margin on the left hand
side.
b) The arrangement and contents of O & M manuals shall be as follows:
1) Chapter 1 - Plant Description: To contain the following
sections specific to the
equipment/system
supplied
(a) Description of operating principle of equipment / system with
schematic drawing / layouts.
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2) Chapter 2.

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

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

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

Design data against which the plant performance will be compared.

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

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

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

0 - Plant Operation: To contain the following sections specific to the

(h)

equipment supplied

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

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

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

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

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

Parameters to be monitored with normal value and limiting values.

Equipment isolating procedures.
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Trouble shooting with causes and remedial measures.

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

Routine Operational Checks, Recommended Logs and Records

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

Preservation procedure on long shut down.

System/plant commissioning procedure.

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

(a)

the equipment supplied.

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

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

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

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

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

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

Long term maintenance schedules

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

List of lubricants with their Indian equivalent, Lubrication Schedule
including charts showing lubrication checking, testing and
replacement procedure to be carried daily, weekly, monthly & at
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longer intervals to ensure trouble free operation and quantity required
for complete replacement.

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

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

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

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

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

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

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

8.03.03 PLANT HANDBOOK AND PROJECT COMPLETION REPORT

8.03.03.01 PLANT HANDBOOK

The Contractor shall submit to the Employer a preliminary plant hand book
preferably in A-4 size sheets which shall contain the design and performance data of
various plants, equipments and systems covering the complete project including

i) Design and performance data.

ii) Process & Instrumentation diagrams.

iii) Single line diagrams.
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the plant.

8.03.04 DRAWINGS

a) i)

ii)

iv)

iv) Sequence & Protection Interlock Schemes.

v) Alarm and trip values.

vi) Performance Curves.

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

The plant handbook shall be submitted within twelve (12) months from the date of
award of contract. After the incorporation of Employer's comments, the final plant
handbook complete in all respects shall be submitted three (3) months before start-
up and commissioning activities.

8.03.03.02 | PROJECT COMPLETION REPORT

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

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

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

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

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

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

Contractor shall prepare the model of all the facilities located in FLUE
GAS DESULPHURISATION (FGD) SYSTEM PACKAGE (including all
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facilities), and any other facility in an integrated & intelligent 3D
software solution using rule-based, data centric 3D Design software
with equipment drawings, data sheets, intelligent P&ID correlated with
intelligent 3D Model, BOQ, schematics and logic diagrams etc.
attached to the respective equipment / systems in the aforesaid 3D
model. Contractor shall make a presentation on 3D model every 3
months from LOA to enable NTPC to review the progress of
engineering. After the completion of engineering the corresponding
complete 3D review model shall be handed over to the employer for
its reference.
Contractor shall provide 3D model (which shall include visual
interference check, walk-through animation, video simulation for
major equipment placement and removal, visual effect, photo realism
etc), which is extracted from intelligent 3D model, for employer's
review as & when desired by employer. However, all piping layouts,
equipment layouts, floor plans, ducting layout (Air/flue gas, A/C,
Ventilation etc.), General Arrangement drawings of major buildings,
structural arrangement drawings and RCC layout drawings shall
necessarily be extracted from the aforesaid 3D model and submitted
for employer’s review along with the 3D review model to enable
NTPC to review and approve these drawings.

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

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

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

e) The drawings submitted by the Contractor (or their subvendors) shall bear
Employer's drawing number in addition to contractor's (their sub-vendor's)
own drawing number. Employer's drawing numbering system shall be made
available to the successful bidder so as to enable him to assign Employer's
drawing numbers to the drawings to be submitted by him during the course of
execution of the Contract.
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The Contractor shall also furnish a "Master Drawing List" which shall be a
comprehensive list of all drawings/ documents/ calculations envisaged to be
furnished by him during the detailed engineering to the Employer. Such list
should clearly indicate the purpose of submission of these drawings i.e.
"FOR APPROVAL" or "FOR INFORMATION ONLY".

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

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

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

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

Drawings shall include all installations and detailed piping layout drawings.
Layout drawings for all piping of 65 mm and larger diameter shall be
submitted for review/ approval of Employer piror to erection. Small diameter
pipes shall however be routed as per site conditions in consultation with site
authority/ representative of Employer based on requirements of such piping
indicated in approved/ finalised Flow Scheme/ Process & Instrumentation
Diagrams and/or the requirements cropping up for draining & venting of
larger diameter piping or otherwise after their erection as per actual physical
condition for the entire scope of work of this package.
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8.04.00

n)

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

As Built Drawings

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

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

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

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

ubmit drawings in line with the suggestive MDL covered
in Part-B, Section-VI of Techn ification and which shall be duly
integrated with approved PERT network.

ENGINEERING INFORMATION SUBMISSION SCHEDULE
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8.05.01

8.05.02

8.06.00

8.06.01

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

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

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

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

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

ENGINEERING PROGRESS AND EXCEPTION REPORT

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

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

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

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

Engineering Co-ordination Procedure

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

NTPC Engineering Coordinator (NTPC EC):

Name
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Designation

Address

a) Postal

b) Telegraphic / e-Mail

c) FAX : TELEPHONE :

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

Name

Designation

Address

a) Postal

b) Telegraphic / e-Mail

c) FAX : TELEPHONE :

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

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

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

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

d) Employer and contractor shall follow their own numbering systems for the
drawings. However, Employer shall intimate the contractor, NTPC drawing
number on receipt of the first submission of each drawing. Vendor,
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thereafter, shall indicate NTPC’s drawing number in subsequent Submission,
in the space provided for this purpose in title plate, in addition to his own
drawing number.

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

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

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

CATEGORY-I: Approved

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

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

CATEGORY -IV For information and records.

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

9.01.00

9.02.00

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

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

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

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

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

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

TECHNICAL CO-ORDINATION MEETING

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

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

LOT-IA PROJECTS TECHNICAL SPECIFICATION GENERAL TECHNICAL PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-C REQUIREMENTS 21 OF 83
SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2

80



667046/2022/PS-PEM-MAX

CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS o ddis
| NTPG

9.02.01

9.02.02

9.03.0

10.00.00

11.00.00

12.00.00

13.00.00
13.01.00

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

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

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

DESIGN IMPROVEMENTS

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

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

EQUIPMENT BASES

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

PROTECTIVE GUARDS

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

LUBRICANTS, SERVO FLUIDS AND CHEMICALS

l. All the first fills of consumables and one years topping requirement of
consumables such as greases, oil, lubricants, servo fluids / control fluids,
gases and essential chemicals etc. which will be required to put the
equipment covered under the scope of specifications, into successful
commissioning / initial operation and to establish completion of facilities shall
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13.02.00

14.00.00

14.01.00

15.00.00

15.01.00

16.00.00

16.01.00

16.02.00

be supplied by the Contractor. Suitable standard lubricants as available in
India are desired. Efforts should be made to limit the variety of lubricants to
minimum.

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

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

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

LUBRICATION

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

MATERIAL OF CONSTRUCTION

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

RATING PLATES, NAME PLATES & LABELS

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

Each item of plant shall be provided with nameplate or label designating the service
of the particular equipment. The inscriptions shall be approved by the Employer or
as detailed in appropriate section of the technical specifications.
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16.03.00

16.04.00

16.05.00

16.06.00

16.07.00

16.08.00

16.09.00

17.00.00

Such nameplates or labels shall be of white nonhygroscopic material with engraved
black lettering or alternately, in the case of indoor circuit breakers, starters, etc. of
transparent plastic material with suitably coloured lettering engraved on the back.
The name plates shall be suitably fixed on both front and rear side.

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

Hanger mbers shall be marked on all pipe supports, anchors, hangers,
snubbers and restraint assembi ch constant and variable spring support shall

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

Safety and relief valves shall be provided with the following:

a) Manufacturer's identification.

b) Nominal inlet and outlet sizes in mm.

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

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

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

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

TOOLS AND TACKLES

The Contractor shall supply with the equipment one complete set of all special tools
and tackles and other instruments required and other instruments for the erection,
assembly, disassembly and proper maintenance of the plant and equipment and
systems (including software). These special tools will also include special material
handling equipment, jigs and fixtures for maintenance and calibration / readjustment,
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18.00.00

18.01.00

19.00.00

19.01.00

20.00.00

20.01.00

20.02.00

checking and measurement aids etc. A list of such tools and tackles shall be
submitted by the Bidder alongwith the offer.

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

WELDING

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

COLOUR CODE FOR ALL EQUIPMENTS/ PIPINGS/ PIPE SERVICES

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

PROTECTION AND PRESERVATIVE SHOP COATING
PROTECTION

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

PRESERVATIVE SHOP COATING

All exposed metallic surfaces subject to corrosion shall be protected by shop
application of suitable coatings. All surfaces which will not be easily accessible after
the shop assembly, shall be treated beforehand and protected for the life of the
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20.04.00

20.05.00

20.06.00

21.00.00

21.01.00

equipment. All surfaces shall be thoroughly cleaned of all mill scales, oxides and
other coatings and prepared in the shop. The surfaces that are to be finish-painted
after installation or require corrosion protection until installation, shall be shop
painted as per the requirements covered in the relevant part of the Technical
Specification.

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

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

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

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

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

QUALITY ASSURANCE PROGRAMME

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

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

b) Quality System Manual

c) Design Control System
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d) Documentation Control System

e) Qualification data for Bidder’s key Personnel.

f) The procedure for purchase of materials, parts, components and selection of
sub-contractor's services including vendor analysis, source inspection,
incoming raw-material inspection, verification of materials purchased etc.

9) System for shop manufacturing and site erection control including process
controls and fabrication and assembly controls.

h) Control of non-conforming items and system for corrective actions.

i) Inspection and test procedure both for manufacture and field activities.

j) Control of calibration and testing of measuring testing equipments.

k) System for Quality Audits.

) System for indication and appraisal of inspection status.

m) System for authorising release of manufactured product to the Employer.

n) System for handling storage and delivery.

0) System for maintenance of records, and

p) Furnishing of quality plans for manufacturing and field activities detailing out
the specific quality control procedure adopted for controlling the quality
characteristics relevant to each item of equipment/component as per formats
enclosed as Annexure-l and Annexure-ll respectively.

22.00.00 GENERAL REQUIREMENTS - QUALITY ASSURANCE
22.01.00 All materials, components and equipment covered under this specification shall be
procured, manufactured, erected, commissioned and tested at all the stages, as per

a comprehensive Quality Assurance Programme. An indicative programme of

inspection/tests to be carried out by the contractor for some of the major items is

given in the respective technical specification. This is, however, not intended to form

a comprehensive programme as it is the contractor’s responsibility to draw up and

implement such programme duly approved by the Employer. The detailed Quality

Plans for manufacturing and field activities shall be drawn up by the Bidder and will

be submitted to Employer for approval. Schedule of finalisation of such quality plans

will be finalised before award on enclosed format No. QS-01-QAI-P-1/F3-R0.

Monthly progress reports shall be furnished.
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22.03.00

22.04.00

22.05.00

22.06.00

22.07.00

Manufacturing Quality Plan will detail out for all the components and equipment,
various tests/inspection, to be carried out as per the requirements of this
specification and standards mentioned therein and quality practices and procedures
followed by Contractor's/ Sub-contractor’'s/ sub-supplier's Quality Control
Organisation, the relevant reference documents and standards, acceptance norms,
inspection documents raised etc., during all stages of materials procurement,
manufacture, assembly and final testing/performance testing. The Quality Plan shall
be submitted on electronic media through C-folders, a web based system of NTPC
ERP in addition to hard copy, for review and approval. After approval the same shall
be submitted in compiled form on CD-ROM (As per format at Annexure-I)

Field Quality Plans will detail out for all the equipment, the quality practices and
procedures etc. to be followed by the Contractor's "Site Quality Control
Organisation”, during various stages of site activities starting from receipt of
materials/equipment at site (As per format at Annexure — II).

The Bidder shall also furnish copies of the reference documents/plant
standards/acceptance norms/tests and inspection procedure etc., as referred in
Quality Plans along with Quality Plans. These Quality Plans and reference
documents/standards etc. will be subject to Employer's approval without which
manufacturer shall not proceed. These approved documents shall form a part of the
contract. In these approved Quality Plans, Employer shall identify customer hold
points (CHP), i.e. test/checks which shall be carried out in presence of the
Employer’s Project Manager or his authorised representative and beyond which the
work will not proceed without consent of Employer in writing. All deviations to this
specification, approved quality plans and applicable standards must be documented
and referred to Employer along with technical justification for approval and
dispositioning.

The contractor shall submit to the Employer Field Welding Schedule for field welding
activities in the format enclosed at Annexure-V. The field welding schedule shall be
submitted to the Employer along with all supporting documents, like welding
procedures, heat treatment procedures, NDT procedures etc. at least ninety days
before schedule start of erection work at site.

The contractor shall have suitable Field Quality Organization with adequate
manpower at Employer's site, to effectively implement the Field Quality Plan (FQP)
and Field Quality Management System for site activities. The contractor shall submit
the details of proposed FQA setup (organizational structure and manpower) for
employer's approval. The FQA setup shall be in place at least one month before the
start of site activities.

No material shall be despatched from the manufacturer's works before the same is
accepted, subsequent to predespatch final inspection including verification of
records of all previous tests/inspections by Employer's Project Manager/Authorised
representative and duly authorised for despatch by issuance of Material Despatch
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Clearance Certificate (MDCC).

All material used for equipment manufacture including casting and forging etc. shall
be of tested quality as per relevant codes/standards. Details of results of the tests
conducted to determine the mechanical properties; chemical analysis and details of
heat treatment procedure recommended and actually followed shall be recorded on
certificates and time temperature chart. Tests shall be carried out as per applicable
material standards and/or agreed details

All welding and brazing shall be carried out as per procedure drawn and qualified in
accordance with requirements of ASME Section IX/BS-4870 or other International
equivalent standard acceptable to the Employer.

All welding/brazing procedures shall be submitted to the Employer or its authorised
representative for approval prior to carrying out the welding/brazing.

All brazers, welders and welding operators employed on any part of the contract
either in Contractor’'s/his sub-contractor's works or at site or elsewhere shall be
qualified as per ASME Section-IX or BS-4871 or other equivalent International
Standards acceptable to the Employer.

Welding procedure qualification & Welder qualification test results shall be furnished
to the Employer for approval. However, where required by the Employer, tests shall
be conducted in presence of Employer/authorized representative.

For all IBR pressure parts and high pressure piping welding, the latest applicable
requirements of the IBR (Indian Boiler Regulations) shall also be essentially
complied with. However, other piping system ASME B31.1 or other relevant code as
applicable shall be followed. Similarly, any other statutory requirements for the
equipment/systems shall also be complied with. On all back-gauged welds MPI/LPI
shall be carried before seal welding

All the heat treatment results shall be recorded on time temperature charts and
verified with recommended regimes.

No welding shall be carried out on cast iron components for repair.

Unless otherwise proven and specifically agreed with the Employer, welding of
dissimilar materials and high alloy materials shall be carried out at shop only.

All non-destructive examination shall be performed in accordance with written
procedures as per International Standards. The NDT operator shall be qualified as
per SNT-TC-IA (of the American Society of non-destructive examination) or
equivalent. NDT shall be recorded in a report, which includes details of methods
and equipment used, result/evaluation, job data and identification of personnel
employed and details of co-relation of the test report with the job.
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In general all plates of thickness greater than 40mm & for pressure parts plates of
thickness equal to or greater than 25mm shall be ultrasonically tested otherwise as
specified in respective equipment specification. All bar stock/Forging of diameter
equal to or greater than 40 mm shall be ultrasonically tested.

The Contractor shall list out all major items/ equipment/ components to be
manufactured in house as well as procured from sub-contractors (BOI). All the sub-
contractor proposed by the Contractor for procurement of major bought out items
including castings, forging, semi-finished and finished components/equipment etc.,
list of which shall be drawn up by the Contractor and finalised with the Employer,
shall be subject to Employer's approval on enclosed format No. QS-01-QAI-P-01/F3.
The contractor's proposal shall include vendor’'s facilities established at the
respective works, the process capability, process stabilization, QC systems followed,
experience list, etc. along with his own technical evaluation for identified sub-
contractors enclosed and shall be submitted to the Employer for approval within the
period agreed at the time of pre-awards discussion and identified in "DR" category
prior to any procurement. Monthly progress reports on sub-contractor detail
submission / approval shall be furnished preferably on enclosed format at
Annexure-IV. Such vendor approval shall not relieve the contractor from any
obligation, duty or responsibility under the contract.

For components/equipment procured by the contractors for the purpose of the
contract, after obtaining the written approval of the Employer, the contractor’s
purchase specifications and inquiries shall call for quality plans to be submitted by
the suppliers. The quality plans called for from the sub-contractor shall set out,
during the various stages of manufacture and installation, the quality practices and
procedures followed by the vendor's quality control organisation, the relevant
reference  documents/standards used, acceptance level, inspection of
documentation raised, etc.

Such quality plans of the successful vendors shall be finalised with the Employer
and such approved Quality Plans shall form a part of the purchase order/contract
between the Contractor and sub-contractor. With in three weeks of the release of the
purchase orders /contracts for such bought out items /components, a copy of the
same without price details but together with the detailed purchase specifications,
quality plans and delivery conditions shall be furnished to the Employer on the
monthly basis by the Contractor along with a report of the Purchase Order placed so
far for the contract.

Employer reserves the right to carry out quality audit and quality surveillance of the
systems and procedures of the Contractor's or their sub-contractor's quality
management and control activities. The contractor shall provide all necessary
assistance to enable the Employer carry out such audit and surveillance.

The contractor shall carry out an inspection and testing programme during
manufacture in his work and that of his sub-contractor’s and at site to ensure the
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mechanical accuracy of components, compliance with drawings, conformance to
functional and performance requirements, identity and acceptability of all materials
parts and equipment. Contractor shall carry out all tests/inspection required to
establish that the items/equipment conform to requirements of the specification and
the relevant codes/standards specified in the specification, in addition to carrying out
tests as per the approved quality plan.

Quality audit/surveillance/approval of the results of the tests and inspection will not,
however, prejudice the right of the Employer to reject the equipment if it does not
comply with the specification when erected or does not give complete satisfaction in
service and the above shall in no way limit the liabilities and responsibilities of the
Contractor in ensuring complete conformance of the materials/equipment supplied to
relevant specification, standard, data sheets, drawings, etc.

For all spares and replacement items, the quality requirements as agreed for the
main equipment supply shall be applicable.

Repair/rectification procedures to be adopted to make the job acceptable shall be
subject to the approval of the Employer/ authorised representative.

Environmental Stress Screening

All solid state electronic system / equipment / sub assembly shall be free from infant
mortile components. For establishing the compliance to this requirement, the
contractor / sub — contractor should meet the following.

1) The Contractor / Sub — contractor shall furnish the established procedure
being followed for eliminating infant mortile components. The procedure
followed by the Contractor / Sub — contractor should be substantiated along
with the statistical figures to validate the procedure being followed. The
necessary details as required under this clause shall be furnished at the
stage of QP finalization.

Or
In case the Contractor / Sub — contractor do not have any established
procedure to eliminate infant mortile components then two or 10% whichever
is less, most densely populated Panels shall be tested for Elevated

Temperature Cycle Test as per the following procedure.

Elevated Temperature Test Cycle

During the elevated temperature test which shall be for 48 hours, the ambient
temperature shall be maintained at 50° C. The equipment shall be
interconnected with devices and kept under energized conditions so as to
repeatedly perform all operations it is expected to perform in actual service
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2)

with load on various components being equal to those which will be
experienced in actual service.

During the elevated temperature test the cubicle doors shall be closed (or
shall be in the position same as they are supposed to be in the field) and
inside temperature in the zone of highest heat dissipating components /
modules shall be monitored. The temperature rise inside the cubicle should
not exceed 10° C above the ambient temperature at 50° C.

In case of any failure during the test cycle, the further course of action should
be mutually discussed for demonstrating the intent of the above requirement.

Burn in Test Cycle

The test shall be conducted on all the panels fully assembled and wired
including the panels having undergone the above mentioned elevated
temperature test.

The period of Burn in Test Cycle shall be 120 hrs and process shall be
similar to the elevated temperature test as above except that the
temperature shall be reduced to the ambient temperature prevalent at
that time.

During the above tests, the process I/O and other load on the system shall
be simulated by simulated inputs and in the case of control systems; the
process which is to be controlled shall also be simulated. Testing of
individual components or modules shall not be acceptable.

During the Burn in Test the cubicle doors shall be closed (or shall be in the
position same as they are supposed to be in the field) and inside temperature
in the zone of highest heat dissipating components / modules shall be
monitored. The temperature rise inside the cubicle should not exceed 10° C
above the ambient temperature.

The Contractor / Sub-contractor shall carry out routine test on 100% item at
contractor / sub-contractor's works. The quantum of check / test for routine &
acceptance test by employer shall be generally as per criteria / sampling plan
defined in referred standards. Wherever standards have not been mentioned
quantum of check / test for routine / acceptance test shall be as agreed during
detailed engineering stage.

QUALITY ASSURANCE DOCUMENTS

The Contractor shall be required to submit the QA Documentation in two hard copies
and two CD ROMs, as identified in respective quality plan with tick ( v")mark.
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Each QA Documentation shall have a project specific Cover Sheet bearing name &
identification number of equipment and including an index of its contents with page
control on each document.

The QA Documentation file shall be progressively completed by the Supplier's sub-
supplier to allow regular reviews by all parties during the manufacturing.

The final quality document will be compiled and issued at the final assembly place of
equipment before despatch. However CD-Rom may be issued not later than three
weeks.

Typical contents of QA Documentation is as below:-
(@.)  Quality Plan

(b.)  Material mill test reports on components as specified by the specification and
approved Quality Plans.

(c.) Manufacturer / works test reports/results for testing required as per
applicable codes and standard referred in the specification and approved
Quality Plans.

(d.)  Non-destructive examination results /reports including radiography
interpretation reports. Sketches/drawings used for indicating the method of
traceability of the radiographs to the location on the equipment.

(e.)  Heat Treatment Certificate/Record (Time- temperature Chart)

(f.) All the accepted Non-conformance Reports (Major/Minor)/deviation, including
complete technical details / repair procedure).

(g.) CHP / Inspection reports duly signed by the Inspector of the Employer and
Contractor for the agreed Customer Hold Points.

(h.)  Certificate of Conformance (COC) wherever applicable.
@i.) MDCC

Similarly, the contractor shall be required to submit two sets (two hard copies and
two CD ROMs), containing QA Documentation pertaining to field activities as per
Approved Field Quality Plans and other agreed manuals/ procedures, prior to
commissioning of individual system.

Before despatch / commissioning of any equipment, the Supplier shall make sure
that the corresponding quality document or in the case of protracted phased
deliveries, the applicable section of the quality document file is completed. The
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supplier will then notify the Inspector regarding the readiness of the quality
document (or applicable section) for review.

(a.) If the result of the review carried out by the Inspector is satisfactory, the
Inspector shall stamp the quality document (or applicable section) for
release.

(b.) If the quality document is unsatisfactory, the Supplier shall endeavor to
correct the incompleteness, thus allowing to finalize the quality document (or
applicable section) by time compatible with the requirements as per contract
documents. When it is done, the quality document (or applicable section) is
stamped by the Inspector.

(c.)  If adecision is made for despatch, whereas all outstanding actions cannot be
readily cleared for the release of the quality document by that time, the
supplier shall immediately, upon shipment of the equipment, send a copy of
the quality document Review Status signed by the Supplier Representative to
the Inspector and notify of the committed date for the completion of all
outstanding actions & submission. The Inspector shall stamp the quality
document for applicable section when it is effectively completed. The
submission of QA documentation package shall not be later than 3 weeks
after the despatch of equipment.

TRANSMISSION OF QA DOCUMENTATION

On release of QA Documentation by Inspector, one set of quality document shall be
forwarded to Corporate Quality Assurance Department and other set to respective
Project Site of Employer.

For the particular case of phased deliveries, the complete quality document to the
Employer shall be issued not later than 3 weeks after the date of the last delivery of
equipment.

PROJECT MANAGER’S SUPERVISION

To elimina elays and avoid disputes and litigation, it is agreed between the
parties to the Contract that all matters and questions shall be referred to the Project
Manager and without prejudice to the provisions of ‘Arbitration’ clause in Section
GCC, the Contractor shall proceed.to comply with the Project Manager's decision.

The work shall be performed under the supervisian of the Project Manager.

The scope of the duties of the Project Manager pursuant to Contract, will include

but not be limited to the following:
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(b.) Review and)
etc

terpretation of all the Contractor's drawing, engineering data,

(c.)  Witness or his authorised representative to witness tests and trials either at
the manufacturer’'s works\or at site, or at any place where work is performed
under the contract

(d.) Inspect, accept or reject any eguipment, material and work under the
contract

(e.) Issue certificate of acceptance and/or
payment certificates

ogressive payment and final

(f.) Review and suggest modifications and improvement'
from time to time, and

completion schedules

(9.)  Supervise Quality Assurance Programme implementation at al, stages of the
works.

INSPECTION, TESTING AND INSPECTION CERTIFICATES

The word ‘Inspector’ shall mean the Project Manager and/or his authorised
representative and/or an outside inspection agency acting on behalf of the Employer
to inspect and examine the materials and workmanship of the works during its
manufacture or erection.

The Project Manager or his duly authorised representative and/or an outside
inspection agency acting on behalf of the Employer shall have access at all
reasonable times to inspect and examine the materials and workmanship of the
works during its manufacture or erection and if part of the works is being
manufactured or assembled on other premises or works, the Contractor shall obtain
for the Project Manager and for his duly authorised representative permission to
inspect as if the works were manufactured or assembled on the Contractor’'s own
premises or works.

The Contractor shall give the Project Manager/Inspector fifteen (15) days written
notice of any material being ready for testing. Such tests shall be to the Contractor’s
account except for the expenses of the Inspector’'s. The Project Manager/Inspector,
unless the witnessing of the tests is virtually waived and confirmed in writing, will
attend such tests within fifteen (15) days of the date on which the equipment is
noticed as being ready for test/inspection failing which the contractor may proceed
with test which shall be deemed to have been made in the inspector’s presence and
he shall forthwith forward to the inspector duly certified copies of test reports in two

LOT-IA PROJECTS TECHNICAL SPECIFICATION GENERAL TECHNICAL PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-C REQUIREMENTS 35 OF 83
SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2

94



667046/2022/PS-PEM-MAX

CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS paddis

25.04.00

25.05.00

25.06.00

25.07.00

25.08.00

25.09.00

(2) copies.

The Project Manager or Inspector shall within fifteen (15) days from the date of
inspection as defined herein give notice in writing to the Contractor, or any objection
to any drawings and all or any equipment and workmanship which is in his opinion
not in accordance with the contract. The Contractor shall give due consideration to
such objections and shall either make modifications that may be necessary to meet
the said objections or shall inform in writing to the Project Manager/Inspector giving
reasons therein, that no modifications are necessary to comply with the contract.

When the factory tests have been completed at the Contractor’s or sub-contractor’s
works, the Project Manager /Inspector shall issue a certificate to this effect fifteen
(15) days after completion of tests but if the tests are not witnessed by the Project
Manager /Inspectors, the certificate shall be issued within fifteen (15) days of the
receipt of the Contractor’s test certificate by the Project Manager /Inspector. Project
Manager /Inspector to issue such a certificate shall not prevent the Contractor from
proceeding with the works. The completion of these tests or the issue of the
certificates shall not bind the Employer to accept the equipment should it, on further
tests after erection be found not to comply with the contract.

In all cases where the contract provides for tests whether at the premises or works
of the Contractor or any sub-contractor, the Contractor, except where otherwise
specified shall provide free of charge such items as labour, material, electricity, fuel,
water, stores, apparatus and instruments as may be reasonably demanded by the
Project Manager /Inspector or his authorised representatives to carry out effectively
such tests on the equipment in accordance with the Contractor and shall give
facilities to the Project Manager/Inspector or to his authorised representative to
accomplish testing.

The inspection by Project Manager / Inspector and issue of Inspection Certificate
thereon shall in no way limit the liabilities and responsibilities of the Contractor in
respect of the agreed Quality Assurance Programme forming a part of the contract.

To facilitate advance planning of inspection in addition to giving inspection notice as
specified at clause no 25.03.00 of this chapter, the Contractor shall furish quarterly
inspection programme indicating schedule dates of inspection at Customer Hold
Point and final inspection stages. Updated quarterly inspection plans will be made
for each three consecutive months and shall be furnished before beginning of each
calendar month.

All inspection, measuring and test equipment used by contractor shall be calibrated
periodically depending on its use and criticality of the test/measurement to be done.
The Contractor shall maintain all the relevant records of periodic calibration and
instrument identification, and shall produce the same for inspection by NTPC.
Wherever asked specifically, the contractor shall re-calibrate the measuring/test
equipment in the presence of Project Manager / Inspector.

LOT-IA PROJECTS TECHNICAL SPECIFICATION GENERAL TECHNICAL PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-C REQUIREMENTS 36 OF 83
SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2

95



667046/2022/PS-PEM-MAX

CLAUSE NO
' GENERAL TECHNICAL REQUIREMENTS o Adis
NTPG
25.10.00 Associated document for Quality Assurance programme
25.10.01 Manufacturing Quality Plan Format No. : QS-01-QAI-P-09/F1-R1 enclosed at
Annexure-l.
25.10.02 Field Quality Plan Format No.: QS-01-QAI-P-09/F2-R1 enclosed at Annexure-Il.
25.10.03 List of items requiring quality plan and sub supplier approval. Format No.: QS-01-
QAI-P-01/F3-R0 (Annexure-lil).
25.10.04 Status of items requiring Quality Plan and sub supplier approval. Format enclosed
at Annexure-IV.
25.10.05 Field Welding Schedule Format enclosed at Annexure-V.
25.11.00 Not Used

25.12.00 \ DEMONSTRATION OF APPLICATION ENGINEERING

25.12.01 sed on NTPC inputs, the Contractor shall prepare and submit typical implemented
scheme in their system (Control system & HMI) on sample basis. The typical cases
to be ¢qvered shall include but not be limited to the following.

(i)
ve logics implementation for each type of binary drive along with its
Sequence,.implementation along with its display in HMI.
Single non-cascade controller implementation.
entation
e) Master slave implementation with different slave combination.
f) Temperature & pressure compensation for flow signals & pressure
compensation for level signals as applicable.
(i) HMI Functions:
a) LVS Annunciation.
b) Graphics.
c) HSR
d) Logs/Reports.
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25.12.02
After review and finalization of the typical cases, the implementation of each logic &
control loop shall be carried out by the Contractor based on NTPC inputs. After
implementation of these logics™& loops, the Contractor shall test each logic /loop and
record the observations in a format\g be provided by the Employer and demonstrate
to Employer at Employer premises during engineering finalization. Any modifications
as a result of the demonstration shall be dene and documented as part of the test
report along with the final scheme. Simi , HMI functions shall also be
demonstrated by the Contractor at Employer premises & the results shall be
documented as part of test report.

25.12.03 During the integrated testing at the Contractor’s works, only sample checks shall be
done by the Employer for the items covered in above application engineering
demonstration.

26.00.00 PRE-COMMISSIONING AND COMMISSIONING FACILITIES

26.01.00 (a) As soon as the facilities or part thereof has been completed operationally and

structurally and before start-up, each item of the equipment and systems
forming part of facilities shall be thoroughly cleaned and then inspected
jointly by the Employer and the Contractor for correctness of and
completeness of facility or part thereof and acceptability for initial pre-
commissioning tests, commissioning and start-up at Site. The list of pre-
commissioning tests to be performed shall be as mutually agreed and
included in the Contractor's quality assurance programme as well as those
included in Part-D, Section-VI and elsewhere in the Technical Specifications.

(b) The Contractor's pre-commissioning/ commissioning/start-up engineers,
specially identified as far as possible, shall be responsible for carrying out all
the pre-commissioning tests at Site. On completion of inspection, checking
and after the pre-commissioning tests are satisfactorily over, the
commissioning of the complete facilities shall be commenced during which
period the complete facilities, equipments shall be operated integral with sub-
systems and supporting equipment as a complete plant.

(c) All piping system shall be flushed, steam blown, air blown as required and
cleanliness demonstrated using acceptable industry standards. Procedures
to accomplish this work shall be submitted for approval to the Employer six
months prior to the respective implementations. The Employer will approve
final verification of cleanliness.
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(d) The time consumed in the inspection and checking of the units shall be
considered as a part of the erection and installation period.

(e) The check outs during the pre - commissioning period should be
programmed to follow the construction completion schedule. Each
equipment/system, as it is completed in construction and turned over to
Employer's commissioning (start-up) Engineer(s), should be checked out and
cleaned. The checking and inspection of individual systems should then
follow a prescribed commissioning documentation [SLs(standard check
list)/TS(testing schedule)/CS(commissioning schedule)] approved by the
employer.

(f) The Contractor during initial operation and performance testing shall conduct
vibration testing to determine the ‘base line’ of performance of all plant
rotating equipment. These tests shall be conducted when the equipment is
running at the base load, peak load as well as lowest sustained operating
condition as far as practicable.

Contractor shall furnish the commissioning organization chart for review &
acceptance of employer at least eighteen months prior to the schedule date of
synchronization of 1st unit. The chart should contain:

(1.)  Biodata including experience of the Commissioning Engineers.

(2.) Role and responsibilities of the Commissioning Organisation members.

(3.)  Expected duration of posting of the above Commissioning Engineers at site.
Initial Operation

(a) On completion of all pre-commissioning activities/ tests and as a part of
commissioning the complete facilities shall be put on 'Initial Operation' during
which period all necessary adjustments shall be made while operating over
the full load range enabling the facilities to be made ready for the Guarantee
Tests.

(b) The 'Initial Operation' of the complete facility as an integral unit shall be
conducted for 720 continuous hours. During the period of initial operation of
720 hours, the FGD System shall operate continuously at full load for a
period not less than 72 hours.

The Initial Operation shall be considered successful, provided that each item/
part of the facility can operate continuously at the specified operating
characteristics, for the period of Initial Operation with all operating
parameters within the specified limits and at or near the predicted
performance of the equipment/ facility.
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The Contractor shall intimate the Employer about the commencement of
initial operation and shall furnish adequate notice to the Employer in this
respect.

Any loss of generation due to constraints attributable to the Employer shall
be construed as Deemed Generation.

An Initial Operation report comprising of observations and recordings of
various parameters to be measured in respect of the above Initial Operation
shall be prepared by the Contractor. This report, besides recording the
details of the various observations during initial operation shall also include
the dates of start and finish of the Initial Operation and shall be signed by the
representatives of both the parties. The report shall have sheets, recording
all the details of interruptions occurred, adjustments made and any minor
repairs done during the Initial Operation. Based on the observations,
necessary modifications/repairs to the plant shall be carried out by the
Contractor to the full satisfaction of the Employer to enable the latter to
accord permission to carry out the Guarantee tests on the facilities.
However, minor defects which do not endanger the safe operation of the
equipment, shall not be considered as reasons for with- holding the aforesaid
permission.

Guarantee Tests

a)

The final test as to prove the Functional Guarantees shall be conducted at
Site by the Contractor in presence of the Employer. The contractor's
Commissioning, start-up and initial operation shall make the unit ready to
conduct such test. Such test will be commenced, within a period of three (3)
months_after the successful completion of Initial Operations. Any extension
of time beyond the above three (3) months shall be mutually agreed upon.

These tests shall be binding on both the parties of the Contract to determine
compliance of the equipment with the functional guarantee.

For performance/ demonstration tests instrumentations, of accuracy class
shall be as per specified test codes. The numbers and location of the
instruments shall be as per the specified test codes. In addition the values
of parameters shall be logged from the information system provided under
Employer's Distributed Digital Control Monitoring and Information system.
Test will be conducted at specified load points.

Any special equipment, tools and tackles required for the successful
completion of the Guarantee Tests shall be provided by the Contractor, free
of cost.
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27.00.00

28.00.00

28.01.00

28.02.00

28.03.00

e) The Guarantee tests and specific tests to be conducted on equipments have
been brought out in detail elsewhere in the specifications.

TAKING OVER

Upon successful completion of Initial Operations and all the tests conducted to the
Employer's satisfaction, the Employer shall issue to the Contractor a Taking over
Certificate as a proof of the final acceptance of the equipment. Such certificate shall
not unreasonably be with held nor will the Employer delay the issuance thereof, on
account of minor omissions or defects which do not affect the commercial operation
and/or cause any serious risk to the equipment. Such certificate shall not relieve the
Contractor of any of his obligations which otherwise survive, by the terms and
conditions of the Contract after issuance of such certificate.

TRAINING OF EMPLOYER'S PERSONNEL

ing for Employers O&M Personnel

The scope
module coveri

service under training of Employer's engineers shall include a training
upto six (6) man months in the areas of Operation & Maintenance.

Such training should ‘enable the personnel to individually take the responsibility of
operating and maintaining the FGD system in a manner acceptable to the Employer.

Training for Employers Engineering Personnel

The scope of services under training forEmployer's engineering personnel shall also
necessarily include two (2) manmonths This shall cover all disciplines viz,
Mechanical, Electrical, C&l, & QA etc. and>shall include all the related areas like
Design familiarization, training on product ign features and product design
softwares of major equipment and systems, engineering, manufacturing, erection,
commissioning, training on operating features of eqtipment, quality assurance and
testing, plant visits and visits to manufacturer's works, exposure to various kinds of
problems which may be encountered in fabrication, manufacturing, erection, welding
etc. An indicative module of the training requirement of ployer's Engineering
personnel is attached as Annexure-VII.

Bidder shall furnish in his offer, details of training module(s) covering above
requirements which shall be subject to Employer's approval. Consolidated training
period included above {i.e. 6 man months (7 man months in case of projects,where
ZLD system is included in scope) and 3 man months ( 4 man months in case of
projects where ZLD system is included in scope) respectively for O&M and
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28.04.00

28.05.00

28.06.00

29.00.00

30.00.00

31.00.00

Exact details, extent ofitraining and the training schedule shall be finalised based on
the Bidder's proposal withir two (2) months from placement of award.

In all the above cases, wherever theMNtaining of Employer's personnel is arranged at
the works of the manufacturer's it shall be\noted that the lodging and boarding of the
Employer's personnel shall be at the cost of"Gontractor. The Contractor shall make
all necessary arrangements towards the same.

Take off prices (product wise) should be indicated by the
Sheets. Employer reserves the right to include or exclude
placement of Award.

er in the Bid Proposal
se item(s) during

Note: For training purposes, one (1) man month implies 30 working days (e
all intervening holidays) per person.

uding

SAFETY ASPECTS DURING CONSTRUCTION AND ERECTION

In addition to the requirements given in Erection Conditions of Contract (ECC) the
following shall also cover:

i) Working platforms should be fenced and shall have means of access.

ii) Ladders in accordance with Employer’s safety rules for construction and
erection shall be used. Rungs shall not be welded on columns. All the
stairs shall be provided with handrails immediately after its erection.

NOISE LEVEL

The equivalent 'A' weighted sound pressure level measured at a height of 1.5 m
above floor level in elevation and at a distance of one (1) metre horizontally from the
nearest surface of any equipment/machine, furnished and installed under these
specifications, expressed in decibels to a reference of 0.0002 microbar, shall not
exceed 85 dBA . However for Ball Mills the noise levels as per following shall also be
acceptable:

a) Ball Mill <90 dBA
PACKAGING AND TRANSPORTATION

All the equipments shall be suitably protected, coated, covered or boxed and crated
to prevent damage or deterioration during transit, handling and storage at Site till the
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32.00.00

32.01.00

33.00.00

33.01.00

time of erection. While packing all the materials, the limitation from the point of view
of the sizes of railway wagons available in India should be taken account of. The
Contractor shall be responsible for any loss or damage during transportation,
handling and storage due to improper packing. The Contractor shall ascertain the
availability of Railway wagon sizes from the Indian Railways or any other agency
concerned in India well before effecting despatch of equipment. Before despatch it
shall be ensured that complete processing and manufacturing of the components is
carried out at shop, only restricted by transport limitation, in order to ensure that site
works like grinding, welding, cutting & preassembly to bare minimum. The
Employer's Inspector shall have right to insist for completion of works in shops
before despatch of materials for transportation.

ELECTRICAL EQUIPMENTS/ENCLOSURES

All electrical equipments and devices, including insulation, heating and ventilation
devices shall be designed for ambient temperature and a maximum relative humidity
as specified elsewhere in the specifications.

INSTRUMENTATION AND CONTROL

All instrumentation and control systems/ equipment/ devices/ components, furnished
under this contract shall be in accordance with the requirements stated herein,
unless otherwise specified in the detailed specifications.

All instrument scales and charts shall be calibrated and printed in metric units and
shall have linear graduation. The ranges shall be selected to have the normal
reading at 75% of full scale.

All scales and charts shall be calibrated and printed in Metric Units as follows:

1 Temperature - Degree centigrade (deg C)

2. Pressure - Kilograms per square centimetre
(Kg/cmz). Pressure instrument shall
have the unit suffixed with 'a' to
indicate absolute pressure. If nothing
is there, that will mean that the
indicated pressure is gauge pressure.

3. Draught - Millimetres of water column (mm wc).

4. Vacuum - Millimeters of mercury gauge (mm Hg)
or water column (mm Wcl).

5. Flow (Gas) - Tonnes/ hour
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33.02.00

33.03.00

34.00.00

35.00.00

36.00.00

6. Flow (Steam) Tonnes/ hour

7. Flow (Liquid) Tonnes / hour
8. Flow base - 760 mm Hg. 0 deg.C

9. Density

Grams per cubic centimeter.

All instruments and control devices provided on panels shall be of miniaturized
design, suitable for modular flush mounting on panels with front draw out facility and
flexible plan-in connection at rear.

All electronic modules shall have gold plated connector fingers and further all input
and output modules shall be short circuit proof. These shall also be tropicalised &
components shall be of industrial grade or better.

ELECTRICAL NOISE CONTROL

The equipment furnished by the Contractor shall incorporate necessary techniques
to eliminate measurement and control problems caused by electrical noise. Areas in
Contractor's equipment which are vulnerable to electrical noise shall be hardened to
eliminate possible problems. Any additional equipment, services required for
effectively eliminating the noise problems shall be included in the proposal. The
equipment shall be protected against ESD as per IEC-61000-2. Radio Frequency
interference (RFI) and Electro Magnetic Interference (EMI) protection against
hardware damage and control system mal-operations/errors shall be provided for all
systems as per EN-50082-2 (1995).

SURGE PROTECTION FOR SOLID STATE EQUIPMENT

All solid state systems /equipment shall be able to withstand the electrical noise and
surge as encountered in actual service conditions and inherent in a power plant and
shall meet the requirements of surge protection as defined in ANSI C37.90.1-1989
on its suitable equivalent class of IEC 254-4. Details of the features incorporated and
relevant tests carried out. The test certificates. etc. shall be submitted by the Bidder.

INSTRUMENT AIR SYSTEM

The instrument air supply system as supplied by the Bidder for various pneumatic
control & instrumentation devices like pneumatic actuators, power cylinders, E/P
converters, piping / tubing etc.

Each pneumatic instrument shall have an individual air shut - off valve. The pressure
regulating valve shall be equipped with an internal filter, a 50 mm pressure gauge
and a built-in filter housing blow down valve.
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37.00.00

38.00.00

38.01.00

39.00.00

TAPPING POINTS FOR MEASUREMENTS

Tapping points shall include probes, wherever applicable, for analytical
measurements and sampling.

For direct temperature measurement of all working media, one stub with internal
threading of approved pattern shall be provided along with suitable plug and washer.
The Contractor will be intimated about thread standard to be adopted.

The following shall be provided on equipment by the Bidder. The standard which is
to be adopted, will be intimated to the Contractor.

i) Temperature test pockets with stub and thermowell
i) Pressure test pockets
SYSTEM DOCUMENTATION

The Bidder shall provide drawings, system overview & description, hardware/
software details, technical literature, functional & hardware schemes, bill of material,
parts list, interconnection diagrams, data sheets, erection/ installation/
commissioning procedures, instruction/ operating manuals, etc. for each of the C& |
system / sub-systems/ equipment supplied under this package. The documentation
shall include complete details of the C&l systems/ sub-systems/ equipment to enable
review by Employer during detailed engineering stage and to provide information to
plant personnel for operation & Maintenance (including quick diagnostics & trouble
shooting) of these C&l systems/ sub-systems/ equipment at site. The minimum
documentation requirements for C&l systems shall be as stipulated under C&l
"Techncial Data Sheets" Part of specifications. In addition to this, system
documentation for control system shall include as a minimum to that specified
elsewhere in the Technical Specification.

The exact format, submission schedule and contents of various documents shall be
as finalised during detailed engineering stage.

Bill of material (instrument list) for all C&l equipment/ devices shall be furnished by
the bidder in standard formats as approved by the Employer.

MAINTENANCE MANUALS OF ELECTRONIC MODULES

The Contractor shall have to furnish two (2) sets of all maintenance manual of each
and every electronic card/module as employed on the various systems and
equipment including peripherals etc., offered by him. The Contractor will also have to
furnish the data regarding the expected failure rate of various modules and other
system components. Further , the contractor shall furnish a set of operating manuals
which should include block diagrams ,make, model/type ,details wiring and external
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connection drawings etc as required to do the testing and maintenance of the
electronic modules.

LOT-IA PROJECTS TECHNICAL SPECIFICATION GENERAL TECHNICAL PAGE

FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-C REQUIREMENTS 46 OF 83
SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2

105



667046/2022/PS-PEM-MAX

CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS

Indian

IS:277

IS:655

IS:800

1S:807

IS:875

Standards

LIST OF CODES AND STANDARDS

Title

Galvanised steel sheets
(plain or corrugated)

Specification for metal
air duct

Code of practice for
use of structural
steel in general
building construction

Code of practice for
design, manufacture,
erection and testing
(Structural portion)

of cranes and hoists
6588 (Issued by
Standards Associa-

tion of Australia).

DIN 120:1936 (Sheet 1)
DIN 120:1936 (Sheet 2)
327 part-1, 1951

BS 466 part-ll, 1960

BS 644:1960

BS 1757:1951

BS 2573:part-1:1960

Code of practice for
design loads (other than
earthquake) for buildings
and structures

Leading standards
(issued by Canadian
Standard)
DIN-1055-1955

(Issued by ASA)

International and
Internationally
recognised standards

BS 449:1969
BS 5950
ASA A57, 1-1952

Draft Revision of
A.S.NO. CS.2
SAA Crane and
Hoist code
Doc:No. BU/4 Rev

National Building
code of Canada
(1953)-Part-1V

Design section 4.1

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD)
SYSTEM PACKAGE

TECHNICAL SPECIFICATION
SECTION - VI, PART-C
BID DOC. NO. CS-0011-109(1A)-2

GENERAL TECHNICAL PAGE
REQUIREMENTS 47 OF 83

106



667046/2022/PS-PEM-MAX

CLAUSE NO.
GENERAL TECHNICAL REQUIREMENTS e
NTPG
1S:1239 Mild steel tubes (ISO/R 65-1957)
Part-l (ISO/R-64-1958)
(ISO/R-65-1958)
(BS 1387 : 1957)
1S:1239 Mild steel tubulars and BS 1387 : 1967
Part-Il other wrought steel pipe BS 1387 :1967
fittings BS 1740 :1965
1S:2825 Code for unfired vessels
1S:1520 Horizontal centrifugal
pumps for clear cold
and fresh water
1S:1600 Code for practice for
performance of constant
speed IC Engines for
general purpose
1S:1601 Specification for perform-
ance of constant speed
IC Engines for general
Purpose
1S:1893 Criteria for earthquake
resistant design of
structures
IS1978-1971 Line Pipe API Standards 5L
April 1969.
1S:2254-1970 Dimensions of vertical IEC Pub 72-1 part |
shaft motor for pumps NEMA Pub MG 1
1954
1S:2266 Steel wire ropes for BS :302 : 1968
general engineering
purposes
1S:2312 Propellant type
Ventilation fans
1S:2365 Steel wire suspension BS : 1957
ropes for lifts and
hoists
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1S:3346 Method for the determin- DIN 52612 (Deutscher
ation of thermal Normenausschuss)
conductivity of thermal ASTM C 163-1964
insulation materials (American Society of
(two slab guarded Testing and
hot plate method) materials)
ASTM C 167-1974
ASTM C 177-1963
1S:3354 Outline dimensions for
electric lifts.
1S:3401 Silica gel
1S:3588 Specification for electrical
axial flow fans
1S:3589 Electrically welded steel pipes
for water, gas and sewage
(200mm to 2000 mm Nominal
Diametre)
IS:3677 Unbonded rock and slag
wool for thermal
insulation
1S:3815 Point hook with shank BS 482 - 1968
for general engineering Doc.:67/3 1284
purposes (Revision of BS 2903)
(Issued BS)
1S:3895 Specification for monocry-
stallines semiconductor
rectifier cells and stacks
1S:3963 Roof extractor unit
IS:3975 Mild steel wires, strips
and tapes for armouring
cables
1S:4503 Shell and tube type heat
Exchanger
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1S:4540 Specification for monory-
stallines rectifire assembly
equipment
1S:4671 Expanded polystyrene for
thermal insulation purpose
IS:4736 Hot dip zinc coating on
steel tubes
1S:4894 Centrifugal fans
1S:5456 Code of practice for testing

of positive displacement type
air compressors and exhauster
(For Test Tolerance Only)

IS:5749 Forged ramshorn hooks Entwurf DIN 15402
Blett 1
Entwurf DIN 15402
BS 3017-1958

1S:6392 Steel pipe flanges BS 4504 : 1969
1S:6524 Code of practice for
Part-I design of tower cranes
Static and rail mounted BS 2799 : 1956
IS:7098 Cross linked Polyethylene  Standard No. 1 to
insulated PVC sheathed IPCEA (USA) Pub.
cables No. 5-66-524
IS:7373 Specification for wrought

aluminium and aluminium
sheet and strips

IS:7938 Air receivers for compressed
air installation

ISO:1217 Displacement compressor-Acceplance test

ASHRAE-33 Methods of testing for rating of forced circulation air cooling
and air heating coils.

ASHRAE-52-76 Air cleaning device used in general ventilation for removing
particle matter.
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ASHRAE-22-72 Method of testing for rating of water cooled refrigerant

condensers.

ASHRAE 23-67 Methods of testing for rating of positive displacement

refrigerant compressors.

ARI-450-6 Standard for water cooled refrigerant condensers.

ARI-550 Standard for centrifugal water chilling packages.

ARI-410 Standard for forced circulation air cooling and air heating coils

ARI-430/435 Central station AHU/Application of Central Station AHU

BS:848 Fans

(Part-1,2)

BS:400 Low carbon steel cylinders for the storage & transport of

permanent gases.
BS:401 Low carbon steel cylinders for the storage & transport of
liquified gases.

CTI Code Acceptance test code for Water Cooling Tower.

ACT-105

ANSI-31.5 Refrigerant piping

ASME-PTC- Atmospheric Water Cooling Equipment

23-1958

AMCA A-21C Test Code for air moving devices

API:618 Reciprocating Compressor for general refinary services.

HYDRAULIC INSTITUTE STANDARDS.

HYDRANT SYSTEM MANUALS OF TAC.

TAC MANUALS OF SPRAY SYSTEM

NFPA USA/ NSC UK/ UL USA/ FM USA STANDARDS.

INDIAN EXPLOSIVES ACT.

INDIAN FACTORIES ACT.

STANDARD OF TUBULAR EXCHANGER MANUFACTURER'S ASSOCIATION.
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CODE AND STANDARD FOR CIVIL WORKS
Some of the applicable Standards, Codes and references are as follows:
Excavation & Filling
IS: 2720 (Part-ll, IV TO VI, X1V, XXI, XXII, XXIV, XXVII TO XXIX, XL) Methods of
test for soils-determination for water content etc.
IS: 4701 Code of practice for earth work on canals.
IS: 9758 Guide lines for Dewatering during construction.
IS: 10379 Code of practice for field control of moisture and compaction of
soils for embankment and sub-grade.
Properties, Storage and Handling of Common Building Materials
IS: 269 Specification for ordinary Portland cement, 33 grade.
IS: 383 Specification for coarse and fine aggregates from natural sources
for concrete.
IS: 432 Specification for mild steel and (Parts 1&2) medium tensile steel
bars and hard-drawn steel wires for concrete reinforcement.
IS: 455 Specification for Portland slag cement.
IS: 702 Specification for Industrial bitumen.
IS: 712 Specification for building limes.
IS: 808 Rolled steel Beam channel and angle sections.
IS: 1077 Specification for common burnt clay building bricks.
IS: 1161 Specification of steel tubes for structural purposes.
IS: 1363 Hexagon head Bolts, Screws and nuts of production grade C.
IS: 1364 Hexagon head Bolts, Screws and Nuts of Production grade A & B.
IS: 1367 Technical supply conditions for Threaded fasteners.
IS: 1489 Specification for Portland-pozzolana cement:
(Part-I) Fly ash based.
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(Parts-1 to VIII)
IS: 3150

IS: 3495
(Parts-1 to IV)

IS: 3812
IS: 4031
IS: 4032

IS: 4082

IS: 8112
IS: 8500
IS: 12269

IS: 12894

IS: 280

IS: 456

CLAUSE NO.
GENERAL TECHNICAL REQUIREMENTS ",f,’%’ﬂ‘c”

(Part-Il) Calcined clay based.

IS: 1542 Specification for sand for plaster.

IS: 1566 Specification for hard-drawn steel wire fabric for concrete
reinforcement.

IS: 1786 Specification for high strength deformed bars for concrete
reinforcement.

IS: 2062 Specification for steel for general structural purposes.

IS: 2116 Specification for sand for masonry mortars.

IS: 2386 Testing of aggregates for concrete.

Hexagonal wire netting for general purpose.

Methods of tests of burnt clay building bricks.

Specification for fly ash, for use as pozzolana and admixture.
Methods of physical tests for hydraulic cement.
Methods of chemical analysis of hydraulic cement.

Recommendations on stacking and storage of construction
materials at site.

Specification for 43 grade ordinary portland cement.
Medium and high strength structural steel.
53 grade ordinary portland cement.

Specification for Fly ash lime bricks.

Cast-In-Situ Concrete and Allied Works

Specification for mild steel wire for general engineering purposes.

Code of practice for plain and reinforced concrete.
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IS: 457

IS: 516
IS: 650
IS: 1199
1S: 1791
IS: 1838
(Part-I)
IS: 2204

IS: 2210

IS: 2438

IS: 2502

IS: 2505
IS: 2506
IS: 2514
IS: 2645

IS: 2722

IS: 2750

IS: 2751

IS: 3025
IS: 3366

IS: 3370

Code of practice for general construction of plain & reinforced
concrete for dams & other massive structures.

Method of test for strength of concrete.

Specification for standard sand for testing of cement.
Methods of sampling and analysis of concrete.
General requirements for batch type concrete mixers.

Specification for preformed fillers for expansion joints in
concrete pavements and structures (non-extruding and resilient

type).
Code of practice for construction of reinforced concrete shell roof.

Criteria for the design of reinforced concrete shell structures and
folded plates.

Specification for roller pan mixer.

Code of practice for bending and fixing of bars for concrete
reinforcement.

General requirements for concrete vibrators, immersion type.
General requirements for concrete vibrators, screed board type.
Specification for concrete vibrating tables.

Specification for Integral cement water proofing compounds.

Specification for portable swing weigh batches for concrete.
(single and double bucket type)

Specification for Steel scaffolding.

Code of practice for welding of mild steel plain and deformed bars
for reinforced concrete construction.

Methods of sampling and test waste water.
Specification for Pan vibrators.

Code of practice for concrete structures for the storage of
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(Part 1to IV) liquids.
IS: 3414 Code of practice for design and installation of joints in buildings.
IS: 3550 Methods of test for routine control for water used in industry.
IS: 3558 Code of practice for use of immersion vibrators for consolidating
concrete.
IS: 4014 Code of practice for steel tubular scaffolding.
(Parts | & 11)
IS: 4326 Code of practice for earthquake resistant design and construction
of buildings.
IS: 4461 Code of practice for joints in surface hydro-electric power stations.
IS: 4656 Specification for form vibrators for concrete.
IS: 4925 Specification for batching and mixing plant.
IS: 4990 Specification for plywood for concrete shuttering work.
IS: 4995 Criteria for design of reinforced concrete bins for the storage
(Parts | & 11) of granular and powdery materials.
IS: 5256 Code or practice for sealing joints in concrete lining on canals.
IS: 5525 Recommendations for detailing of reinforcement in reinforced
concrete work.
IS: 5624 Specification for foundation bolts.
IS: 6461 Glossary of terms relating to cement concrete.
IS: 6494 Code of practice for water proofing of underground water
reservoirs and swimming pools.
IS: 6509 Code of practice for installation of joints in concrete pavements.
IS: 7861 Code of practice for extreme weather concreting. (Parts | & II)
IS: 9012 Recommended practice for shot concreting.
IS: 9103 Specification for admixtures for concrete.
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IS: 9417

IS: 10262

IS: 11384

IS: 11504

IS: 12118

IS: 12200

IS: 13311
Part-1
Part-2

SP:23

SP: 24

SP: 34

SP: 7(PartVI/

IS: 10297

IS: 10505

IS: 1905

IS: 2212

Recommendations for welding cold worked steel bars for
reinforced concrete construction.

Recommended guidelines for concrete mix design.

Code of practice for composite construction in structural steel and
concrete.

Criteria for structural design of reinforced concrete natural draught
cooling towers.

Specification for two-parts poly sulphide.

Code of practice for provision of water stops at transverse
contraction joints in masonry and concrete dams.

Method of non-destructive testing of concrete.
Ultrasonic pulse velocity.

Rebound hammer.
Handbook of concrete mixes
Explanatory Handbook on IS: 456-1978

Handbook on concrete reinforcement and detailing.

Precast Concrete Works

National Building Code- Structural design of
prefabrication and Sec.7) systems building.

Code of practice for design and construction of floors and roofs
using precast reinforced/prestressed concrete ribbed or cored
slab units.

Code of practice for construction of floors and roofs using pre-cast
reinforced concrete units.

Masonary and Allied Works

Code of Practice for Structural Safety of Buildings-Masonry walls.

Code of Practice for Brickwork.
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IS: 2250

SP: 20

Sheeting Works
IS:277

IS: 459

IS: 513

IS: 730

IS: 1626

IS: 2527

IS: 3007
IS: 5913
IS: 7178
IS: 8183
IS: 8869

IS: 12093

IS: 12866

IS: 14246

Code of Practice for Preparation and use of Masonry Mortar.

Explanatory hand book on masonry code.

Galvanised steel sheets (plain or corrugated).

Unreinforced corrugated and semi-corrugated asbestos cement
sheets.

Cold-rolled carbon steel sheets.

Specification for fixing accessories for corrugated sheet
roofing.

Specification for Asbestos cement building pipes and pipe
fittings, gutters and gutter fittings and roofing fittings.

Code of practice for fixing rain water gutters and down pipe for
roof drainage.

Code of practice for laying of asbestos cement sheets.
Methods of test for asbestos cement products.
Technical supply conditions for tapping screw.

Bonded mineral wool.

Washers for corrugated sheet roofing.

Code of practice for laying and fixing of sloped roof covering using
plain and corrugated galvanised steel sheets.

Plastic translucent sheets made from thermosetting polyster resin
(glass fibre reinforced).

Specification for continuously pre-painted galvanised steel sheets
and coils.

Fabrication and Erection of Structural Steel Work

IS: 2016

Specification for plain washers.
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IS: 814 Specification for covered Electrodes for Metal Arc Welding for
weld steel.
IS: 1852 Specification for Rolling and Cutting Tolerances for Hot rolled
steel products.
IS: 3502 Specifications for chequered plate.
IS: 6911 Specification for stainless steel plate, sheet and strip.
IS: 3757 Specification for high strength structural bolts
IS: 6623 Specification for high strength structural nuts.
IS: 6649 High Tensile friction grip washers.
IS: 800 Code of practice for use of structural steel in general building
construction.
IS: 816 Code of practice for use of Metal Arc Welding for General
Construction.
IS: 4000 Code of practice for assembly of structural joints using high
tensile friction grip fasteners.
IS: 9595 Code of procedure of Manual Metal Arc Welding of Mild Steel.
IS: 817 Code of practice for Training and Testing of Metal Arc Welders.
IS: 1811 Qualifying tests for Metal Arc Welders (engaged in welding
structures other than pipes).
IS: 9178 Criteria for Design of steel bins for storage of Bulk Materials.
IS: 9006 Recommended Practice for Welding of Clad Steel.
IS: 7215 Tolerances for fabrication steel structures.
IS: 12843 Tolerance for erection of structural steel.
IS: 4353 Recommendations for submerged arc welding of mild steel and
low alloy steels.
SP: 6 ISI Hand book for structural Engineers.
(Part1to 7)
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IS: 1608

IS: 1599

IS : 228

IS : 2595

IS : 1182

IS : 3664

IS : 3613

IS : 3658

IS : 5334

IS : 1635

IS : 1661

IS : 2333

IS : 2402
IS : 2547
IS : 3150

IS : 158

IS : 412

Method of Tensile Testing of Steel products other than sheets,
strip, wire and tube.

Method of Bend Tests for Steel products other than sheet, strip,
wire and tube

Methods of chemical Analysis of pig iron, cast iron and plain
carbon and low alloy steel.

Code of Practice for Radio graphic testing.

Recommended practice for Radiographic Examination of fusion
welded butt joints in steel plates.

Code of practice for Ultra sonic Testing by pulse echo method.

Acceptance tests for wire flux combination for submerged Arc
Welding.

Code of practice for Liquid penetrant Flaw Detection.

Code of practice for Magnetic Particle Flaw Detection of Welds.

Plastering and Allied Works

Code of practice for field slaking of Building lime and preparation
of putty.

Application of cement and cement lime plaster finishes.
Plaster-of-paris.

Code of practice for external rendered finishes.
Gypsum building plaster.

Hexagonal wire netting for general purpose.

Acid and Alkali Resistant Lining

Ready mixed paint, brushing, bituminous, black, lead free, acid,
alkali & heat resisting.

Specification for expanded metal steel sheets for general
purpose.
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IS :

IS :

IS :

IS :

IS :

1 4441

- 4443

: 4456

1 4457

: 4832

4860

9510

458

554

1 651

1774

1775

1778

1781

1 782

783

Code of practice for use of silicate type chemical resistant
mortars.

Code of practice for use of resin type chemical resistant
mortars.

Method of test for chemical resistant tiles.
(Part I & 11)

Specification for ceramic unglazed vitreous acid resistant tiles.

Specification for chemical resistant mortars.

Part | Silicate type
Part Il Resin type
Part Il Sulphur type

Specification for acid resistant bricks.

Specification for bitumasitc, Acid resisting grade.

Water Supply, Drainage and Sanitation

Specification for concrete pipes.

Dimensions for pipe threads, where pressure tight joints are made
on thread.

Specification for salt glazed stoneware pipes.
Flushing cisterns for water closets and urinals.
Cast iron brackets and supports for wash basins and sinks.

Copper alloy gate, globe and check valves for water works
purposes.

Cast copper alloy screw down bib taps and stop valves for water
services.

Caulking lead.

Code of practice for laying of concrete pipes.
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IS : 1172 Basic requirements for water supply, drainage and sanitation.
IS : 1230 Cast iron rain water pipes and fittings.
IS : 1239 Mild steel tubes, tubulars and other wrought steel fittings.
IS : 1536 Centrifugally cast (Spun) iron pressure pipes for water, gas and
sewage.
IS : 1537 Vertically cast iron pressure pipes for water, gas and sewage.
IS : 1538 Cast iron fittings for pressure pipe for water, gas and sewage.
IS: 1703 Ball valves (horizontal plunger type) including float for water
supply purposes.
IS : 1726 Cast iron manhole covers and frames.
IS: 1729 Sand cast iron spigot and socket, soil, water and ventilating pipes,
fittings and accessories.
IS : 1742 Code of practice for building drainage.
IS : 1795 Pillar taps for water supply purposes.
IS : 1879 Malleable cast iron pipe fittings.
IS : 2064 Code of practice for selection, installation and maintenance of
sanitary appliances.
IS : 2065 Code of practice for water supply in building.
IS : 2326 Automatic flushing cisterns for urinals.
IS : 2470 Code of practice for installation of septic tanks.
(Part-1 & 1)
IS : 2501 Copper tubes for general engineering purposes.
IS : 2548 Plastic seat and cover for water-closets.
IS : 2556 Vitreous sanitary appliances (vitreous china).
(Part 1 to 15)
IS : 2963 Non-ferrous waste fittings for wash basins and sinks.
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IS

IS

IS :

13114

13311

: 3438

: 3486

: 3589

: 3989

s4111

(Part 1to IV)

14127

4764

1 4827

: 5329

: 5382

: 5822

: 5961

17740

: 8931

: 8934

19762

: 10446

Code of practice for laying of cast iron pipes.

Waste plug and its accessories for sinks and wash basins.
Silvered glass mirrors for general purposes.

Cast iron spigot and socket drain pipes.

Electrically welded steel pipes for water, gas and sewage
(200mm to 2000mm nominal diameter).

Centrifugally cast (Spun) iron spigot and socket soil, waste and
ventilating pipes, fittings and accessories.

Code of practice for ancillary structure in sewerage system.

Code of practice for laying of glazed stone-ware pipes.

Tolerance limits for sewage effluents discharged into inland-
surface waters.

Electro plated coating of nickel and chromium on copper and
copper alloys.

Code of practice for sanitary pipe work above ground for
buildings.

Rubber sealing rings for gas mains, water mains and sewers.

Code of practice for laying of welded steel pipes for water
supply.

Cast iron grating for drainage purpose.
Code of practice for road gullies.

Cast copper alloy fancy bib taps and stop valves for water
services.

Cast copper alloy fancy pillar taps for water services.
Polyethylene floats for ball valves.

Glossary of terms for water supply and sanitation.
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IS : 10592

IS : 12592
IS : 12701

SP: 35

IS : 204
Part-|

Part-Il

IS : 208
IS : 281
IS : 362
IS : 420

IS : 1003
Part-l door

IS : 1038

IS : 1081

IS : 1341
IS : 1361
IS : 1823
IS : 1868

IS : 2202
(Part-II)

Industrial emergency showers, eye and face fountains and
combination units.

Specification for precast concrete manhole covers and frames.
Rotational moulded polyethylene water storage tanks.

Hand book on water supply and drainage.

Manual on Sewerage and sewage treatment (Published by CPH &
EEO) As updated.

Doors, Windows and Allied Works

Tower Bolts

Ferrous metals.

Nonferrous metals.

Door Handles.

Mild steel sliding door bolts for use with padlocks.
Parliament Hinges.

Specification for putty, for use on metal frames.

Specification for timber panelled and glazed shutters-
(Part-l)  shutters.

Steel doors, windows and ventilators.

Code of practice for fixing and glazing of metal (steel and
aluminium) doors, windows and ventilators.

Steel butt hinges.

Steel windows for industrial buildings.

Floor door stoppers.

Anodic coatings on Aluminium and its alloys.

Specification for wooden flush door shutters (solid core type);
particle board face panels and hard board face panels
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1S:2209 Mortice locks (vertical type).
IS:2553 Safety glass
IS:2835 Flat transparent sheet glass.
1S:3548 Code of practice for glazing in buildings.
1S:3564 Door closers (Hydraulically regulated).
IS : 3614 Fire check doors; plate, metal covered and rolling type.
1S:4351 Steel door frames.
1S:5187 Flush bolts.
1S:5437 Wired and figured glass
1S:6248 Metal rolling shutters and rolling grills.
IS:6315 Floor springs (hydraulically regulated) for heavy doors.
IS:7196 Hold fasts.
IS:7452 Hot rolled steel sections for doors, windows and ventilators.
1S:10019 Mild steel stays and fasteners.
1S:10451 Steel sliding shutters (top hung type).
1S:10521 Collapsible gates.
R oof Water Proofing and AlliedWorks
1S:1203 Methods of testing tar and bitumen.
1S:1322 Specification for bitumen felts for water proofing and damp
proofing.
1S:1346 Code of practice for water proofing of roofs with bitumen felts.
1S:1580 Specification for bituminous compound for water proofing and
caulking purposes.
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1S:3067

1S:3384

1S:1237

1S:1443

1S:2114

1S:2571

1S:3462
1S:4971

1S:5318

1S:8042

1S:13801

1S:162

1S:1477
Part-I
Part-1I

1S:1650

1S:2074

1S:2338

Part-I

Code of practice for general design details and preparatory work
for damp proofing and water proofing of buildings.

Specification for bitumen primer for use in water proofing and
damp proofing.

Floor Finishes and Allied Works

Specification for cement concrete flooring tiles.

Code of practice for laying and finishing of cement concrete
flooring tiles.

Code of practice for laying in-situ terrazzo floor finish.
Code of practice for laying in-situ cement concrete flooring.

Specification for unbacked flexible PVC flooring.
Recommendations for selection of industrial floor finishes.

Code of practice for laying of flexible PVC sheet and tile
flooring.

Specification for white portland cement.

Specification for chequered cement concrete flooring tiles.

Painting and Allied Works

Specification for fire resisting silicate type, brushing, for use on
wood, colour as required.

Code of practice for painting of ferrous metals in buildings.
Pretreatment.

Painting.
Specification for colours for building and decorative finishes.

Specification for red oxide-zinc chrome, priming, ready mixed
paint air drying.

Code of practice for finishing of wood and wood based
materials.

Operations and workmanship
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Part-II Schedules

1S:2395 Code of practice for painting concrete, masonry and plaster
surfaces.

Part-| Operations and workmanship.

Part-II Schedule.

IS:2524 Code of practice for painting of nonferrous metals in buildings.

Part-| Pretreatment.

Part-I Painting.

1S:2932 Specification of synthetic enamel paint, exterior, under-coating
and finishing.

1S:2933 Specification enamel paint, under coating and finishing.

IS:4759 Code of practice for hot dip zinc coating on structural steel and
other allied products.

1S:5410 Specification for cement paint

1S:5411 Specification for plastic emulsion paint-for exterior use

(Part-I)

1S:6278 Code of practices for white washing and colour washing.

1S:10403 Glossary of terms relating to building finishes.

Piling and Foundation

1S:1080 Code of practice for design and construction of simple spread
foundations.

1S:1904 Code of practice for design and construction of foundations in
Soils; General Requirements.

1S:2911 Code of practice for designs and construction of Pile
foundations (Relevant Parts).

1S:2950 Code of practice for designs and construction of Raft
(Part-I)  foundation.

IS:2974 Code of practice for design and construction of machine

(Part-l TO V) foundations.

1S:6403 Code of practice for determination of Allowable Bearing
pressure on Shallow foundation.

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD)
SYSTEM PACKAGE

TECHNICAL SPECIFICATION GENERAL TECHNICAL PAGE
SECTION - VI, PART-C REQUIREMENTS 66 OF 83
BID DOC. NO. CS-0011-109(1A)-2

125



667046/2022/PS-PEM-MAX

CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS o ddis
| NTPG

1S:8009

Part-I
Part-Il
1S:12070

DIN:4024

VDI:2056
VDI:2060

1S:4622
1S:5620

1S:11388
1S:11855
Roads
IRC:5

IRC:14
IRC:16

IRC:19

IRC:21

IRC:34
IRC:36

IRC:37
IRC:56

IRC:73
IRC:86

Code of practice for calculation of settlement of foundation
subjected to symmetrical vertical loads.

Shallow foundations.
Deep foundations.

Code of practice for design and construction of shallow
foundations on rocks.

Flexible supporting structures for machines with rotating
machines.

Criteria for assessing mechanical vibrations of machines.

Criteria for assessing rotating imbalances in machines.

Stop Log and Trash Rack

Recommendations for fixed - wheel gates structural design.

Recommendations for structural design criteria for low head slide
gates.

Recommendations for design of trash rack for intakes.

General requirements for rubber seals for hydraulic gates.

Standard specifications and Code of practice for road bridges,
section-l general Features of Design.

Recommended practice of 2cm thick bitumen and tar carpets.

Specification for priming of base course with bituminous
primers.

Standard specifications and code of practice for water bound
macadam.

Standard specifications and Code of practice for road bridges,
section-Ill - Cement concrete (plain and reinforced).

Recommendations for road construction in waterlogged areas.

Recommended practice for the construction of earth
embankments for road works.

Guidelines for the Design of flexible pavements.

Recommended practice for treatment of embankment slopes for
erosion control.

Geometric design standards for rural (non-urban) highways.

Geometric Design standards for urban roads in plains.
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IRC:SP:13 Guidelines for the design of small bridges & culverts.

IRC - Public- Ministry of Surface Transport (Roads Wing), Specifications

ation for road and bridge works.

IS:73 Specification for paving bitumen

Loadings

IS:875 Code of practice for design loads other than earthquake) for

(Pt. [to V) buildings and structures.

1S:1893 Criteria for earthquake resistant design of structures.

1S:4091 Code of Practice for design and construction of foundation for
transmission line towers & poles.

IRC:6 Standard specifications & code of practice for road bridges,
Section-Il Loads and stresses.

M.O.T. Deptt. of railways Bridge Rules.

Safety

1S:3696 Safety code for scaffolds and ladders.

(Part 1 &11)

1S:3764 Safety code for excavation work.

1S:4081 Safety code for blasting and related drilling operations.

1S:4130 Safety code for demolition of buildings.

1S:5121 Safety code for piling and other deep foundations.

1S:5916 Safety code for construction involving use of hot bituminous
materials.

IS:7205 Safety code for erection on structural steelwork.

IS:7293 Safety code for working with construction machinery.

1S:7969 Safety code for handling and storage of building materials

1S:11769 Guidelines for safe use of products containing asbestos.

- Indian Explosives Act. 1940 as updated.

Architectural design of buildings

SP:7 National Building Code of India

SP:41 Hand book on functional requirements of buildings (other than
industrial buildings)
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Miscellaneous
1S:802 Code of practice for use of structural steel in
(Relevant parts) overhead transmission line towers.
1S:803 Code of practice for design, fabrication and erection of vertical
mild steel cylindrically welded in storage tanks.
1S:10430 Creteria for design of lined canals and liner for selection of type of
lining.
1S:11592 Code of practice for selection and design of belt conveyors.
1S:12867 PVC handrails covers.
CIRIA Design and construction of buried thin-wall pipes.
Publication
REFERENCE CODES AND STANDARDS FOR CONTROL AND
INSTRUMENTATION
The design, manufacture, inspection, testing & installation of all equipment and
system covered under this specification shall conform to the latest editions of codes
and standards mentioned below and all other applicable VDE, IEEE, ANSI, ASME,
NEC, NEMA, ISA AND Indian Standards and their equivalents.
Temperature Measurements
1. Instrument and ‘qpparatus for temperature measurement - ASME PTC 19.3
(1974).

2. Temperature measureent - Thermocouples ANSI MC 96.1 - 1982.
3. Temperature measuremnel\by electrical Resistance thermometers - 1S:2806.
4. Thermometer - element - Platinum resistance - 1S:2848.
Pressure Measurements
1. a) Instruments and apparatus for wressure measurement - ASME PTC

19.2 (1964).

b) Electonic transmitters BS:6447.
2. Bourdon tube pressure and vacuum gauges - 1S:3624 - 1966.
3. Process operated switch devices (Pr. Switch) BS-6134.
LOT-IA PROJECTS TECHNICAL SPECIFICATION GENERAL TECHNICAL PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-C REQUIREMENTS 69 OF 83
SYSTEM PACKAGE BID DOC. NO. CS-0011-109(1A)-2

128



667046/2022/PS-PEM-MAX

CLAUSE NO.
GENERAL TECHNICAL REQUIREMENTS o Adis
NTPG
Flow Measurements
2. Safety requirements for electrical and electronic measuring and controling
instrument \ ANSI C 39.5 - 1974.
3. Compatability\of analog signals for electronic industrial process instruments -
ISA - S 50.1 (1982) ANSI MC 12.1 - 1975.
4. Dynamic response testing of process control instrumentation ISA - S 26
(1968).
5. Surge Withstand Capability (SWC) tests - ANSI C 37.90 a/lEEE-472 or
suitable class of IEC-235-4 equivalent to ANSI C37.90a/IEEE-472.
6. Printed circuit boards - IPC TM - 650, IEC 326 C.
7. General requirement and tests for printed wiring boards - IS 7405 (Part-I)
1973.
8. Edge socket connectors - IEC 130-11.
9. Requirements and methods of te§ting of wire wrap terminations DIN 41611
Part-2.
10. Dimensions of attachment plugs receptacles - ANSI C 73 - 1973
(Supplement ANSI C 73 a - 1980).
11. Direct acting electrical indicating instrumeRt - 1S:1248 - 1968 (R).
12. Standard Digital Interface for Programmable, Instrumentation - IEEE-488.2 -
1990.
13. Information Processing Systems - Local Area Networks - Part 2 : Logical Link
Control - IEEE-802.2 - 1989.
14. Standard for Local Area Networks : Carrier Sense Multiple Access with
Collision Detection - IEEE-802.3 - 1985.
15. Supplements A, B, C and E to Carrier Sense Multiple Access with Collision
Detection - IEEE-802.3 - 1988.
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16. andard for Local Area Networks : Token - Passing Bus Access Method -
IEEE-802.4 - 1985.

17. Standard for Local Area Networks : Token - Ring Access Method and
Physigal Layer Specification - IEEE-802.5 - 1985.

18. IEEE Guide to Software Requirements Specifications - IEEE-830 - 1984.

19. Hardware\J esting of Digital Process Computers - ISA RP55.1 - 1983.

20. Electromagnetic Susceptibility of Process Control Instrumentation - SAMA
PMC 33.1 - 1978.

21. Interface Betwgen the Data Terminal Equipment and Data Circuit -
Terminating Equipment Employing Serial Binary Data Interchange - EIA-232-
D-1987.

22. Electromagnetic Compatibility for Industrial Process Measurement and
Control Equipment, Part 3 : Radiated Electromagnetic Field Requirements -
IEC 801-3-1984.

Instrument Switches and Contact

1. Contact rating - AC services NEMA ICS 2 - 1978 (with revision through May
1983), Part - 2-125, A6000.

2. Contact rating - DC services NEMA ICS 2-1978 Part-2 125, N60O.

Enclosures

1. Type of Enclosures - NEMA ICS Rart - 6 - 1978 (with Rev. 1 4/80) through
110.22 (Type 4 to 13).

2. Racks, panels and associated equipment - EIA : RS - 310 C- 1983 (ANSI C
83.9 - 1972).

3. Protection class for Enclosures, cabinets,\control panels & desks - 1S:2147 -
1962.

Apparatus, enclosures and installation practices in hazardous area

1. Classification of hazardous area - NFPA 70 - 1984, Article 500.

2. Electrical Instruments in hazardous dust location \ISA - 512.11, 1973.

3. Instrinsically safe apparatus - NFPA 493 1978.

4. Purged and pressurised enclosure for electrical equipment in hazardous
location - NFPA 496-1982.

5. Enclosures for Industrial Controls and Systems - NEMA IS 1.1 - 1977.
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Sampling System

1 Stainless steel material of tubing and valves for sampling system - ASTMA
296-82, Grade 7 P 316.

2. Submerged helical coil heat exchangers for sample coolers ASTM D11 92-
1977.

3. ater and steam in power cycle - ASME PTC 19.11.

4 Stgndard methods of sampling system - ASTM D 1066-99.

Annunciators

1. Specifications and guides for the use of general purpose annunciators - ISA
S 19.1,4979.

2. Surge withstand capability tests - ANSI C 37.90a - 1989/IEEE-472 or suitable
class of IEG 255-4 equivalent to ANSI C37.90a 1989/IEEE-472

3. Damp heat cycling test - 1S:2106

4, Specification fox Electromagnetic Susceptibility - SAMA DMC 33, 1/78

Protections

1. Relays and relay system associated with electric power apparatus. ANSI C
37.90, 1 - 1989.

2. General requirements & tests for switching devices for control and auxiliary
circuits including contactor relays - 1S:6875 (Part-1) - 1973.

3. Turbine water damage preyention - ASME TDP-1-1980.

4. Boiler safety interlocks - NFRA 85 - 2011 or latest version.

UPS System

1. Practices and requirements for\ semi-conductor power rectifiers - ANSI C
34.2,1973.

2. Relays and relays system associated with electrical power apparatus - ANSI
C 3.90 - 1983.

3. Surge withstand capability test - ANSI & 37.90 1 -1989.

4, Performance testing of UPS - IEC 146.

5. Stationary cells & Batteries Lead Acid type (with tubular positive plates)
specification 1S-1651-1991.
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CLAUSE NO.
?ENERAL TECHNICAL REQUIREMENTS |£’E¥gg
6. Recommeénded practice for sizing large lead storage batteries for generating
stations & sub-stations - IEEE-485-1985.
7. Printed Circujt Board - IPC TM 650, IEC 326C.
8. General Requjrements & tests for printed wiring boards, 1S:7405 (Part-1)
1973.
Control Valves
1. Control valve sizing - Compressible & Incompressible fluids - ISA S 75.01-
1985.
2. Face to face dimensiops of control valves - ANSI B 16.00 - 1973.
3. ISA Hand Book of Contkol Valves - (ISBN : B: 1047-087664-234-2).
4. Codes for pressure piping,- ANSI B 31.1
5. Control Valve leak class - ISA RP 39.6
Process Connection & Piping
1. Codes for pressure piping "power piping" - ANSI B 31.1.
2. Seamless carbon steel pipe ASTM - A - 106.
3. Forged & Rolled Alloy steel pipe flanges, forged fittings and valves and parts
-ASTM - A - 182.
4. Material for socket welded fittings - ASTM - A - 105.
5. Seamless ferritic alloy steep pipe - ASTM - A - 335.
6. Pipe fittings of wrought carbon steel and alloy steel - ASTM - A - 234.
7. Composition bronze of ounce metal castings - ASTM - B - 62.
8. Seamless Copper tube, bright annealed - ASTM - B - 168.
9. Seamless copper tube - ASTM - B - 75.
10. Dimension of fittings - ANSI -B - 16.11.
11. Valves flanged and butt welding ends - ANSI - B -\16.34.
Instrument Tubing
1. Seamless carbon steel pipe - ASTM - A 106.
2. Material of socketweld fittings - ASTM - A105.
3. Dimensions of fittings - ANSI - B - 16.11.
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CLAUSE NO. GENERAL TECHNICAL REQUIREMENTS il o
\ NTPG
4. Code for pressure piping, welding, hydrostatic testing - ANSI B 31.1.
Cable
1. hermocouples extension wires/cables - ANSI MC 96.1 - 1992.
2 Requirements for copper conductor-Wiring cables for telecommunications &
information processing system - VDE:0815.
3. Colour coding of single or multi-pair cables - ICEA - S - 61-402 (third edition)
NEMA\WCS - 1979 with revisions thorugh 2/83.
4, Insulation & Sheathing compounds for cables : VDE 0207 (Part-4, 5 & 6).
5. Guide design and installation of cable systems in power generating stations (
insulation, jacket materials) - IEEE Std. 422-1977.
6. Rules for Testing insulated cables and flexible cables : VVDE - 0472
7. Requirements §f vertical flame propagation test - IEEE 383 - 1974 (R 1980)
8. Standard specifigation for tinned soft or annealed copper wire for electrical
purpose - ASTM B-33-81
9. Oxygen index and temperature index test - ASTM D - 2863.
10. Smoke density measirement test - ASTMD - 2843.
11. Acid gas generation test - IEC - 754 - 1.
12. Swedish Chimney test - SEN - 4241475 (F3).
13. Teflon (FEP) insulation & sheath test - ASTMD - 2116.
14. Thermocouple compensating, cables - Testing requirements & sampling plan
IS:8784.
15. PVC insulated electric cables fot working voltage upto and including 1100 V -
IS:1554 (Part-).
Cable Trays, Conduits
1. Guide for design and installation ®f cable systems in power generating
staiton (Cable trays, support systergs, conduits) - IEEE Std. 422, 1977,
NEMA VE-1 1979, NFPA 70-1984.
2. -do- Test Standards. NEMA VE-1-1979.
3. Zinc coating "hot dip" on assembled products for galvanising of carbon steel
cable trays - ASTMA - 386-78.
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CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS

10.
11.

1.
2.

Vibration Monitoring System

Address System
pecifications for lod speakers - 1S:7741 (Part-1, Il and IlI)

Caode of safety requirement for electric mains operated audio amplifiers -
1S: 301

Specification for Public Address Amplifiers - 1S:10426.

Code of practice for outdoor installation of PA system - 1S:1982.

Code of
system - |

ractice for installation for indoor amplifying and sound distribution
:1881.

Basic envirgnmental testing procedures for electronic and electrical items -
1S:9000.

Characteristics,and methods of measurements for sound system equipment -
1S:9302

Code of practic
exceeding 650 vol

of electrical wiring installations (System voltage not

) - 1S:732
Rigid steel conduits for electric wiring - 1S:9537 (Part-l and Il)
Fittings for rigid steel dpnduits for electrical wiring - 1S:2667

Degree of protection provided by enclosure for low voltage switchgear and
control gear - 1S:2147.

AP| 670 - 1994
BS : 4675 Part-2
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667046/2022/PS-PEM-MAX

CLAUSE NO. GENERAL TECHNICAL REQUIREMENTS (Annexure-Vl) radgis
NTPG
S.No | Description of Drgs/Docs No of | No of CD
Prints ROMs/DVDs/Portable
Hard Disk
1 Drawings, Data sheets, Design calculations, Purchase specifications and
other documents
First submission and
submission  with  major
changes
= Layout (AO&A1 sizes) 4 -
= Other
Drawings/Documents 2 -
(AO&A1 sizes)
= P&ID (All sizes) 4 -
a) Final drawings/documents 6 2
(Directly to site)
b) “As Built” 6 2
Drawing/Documents
(Directly to site)
c) Analysis reports of
Equipments / piping 2 2
/structures
components/system
employing software
packages as detailed in the
specifications.
2 Erection Manual (Directly to 4 sets 2
site)
3 Operation &  Maintenance
manual 1 set --
i) First Submission
i) Final Submission 4 sets 2
(Directly to site)
4 Plant Hand Book
i) First Submission 1 1
5 Commissioning and
Performance Test Procedure
manual 1 set --
i) First Submission
ii) Final Submission 4 sets 2
(Directly to site)
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CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS (Annexure-VI)

Adisd
‘Nipe

S.No

Description of Drgs/Docs

No of | No

of

CD

Prints | ROMs/DVDs/Portable

Hard Disk

Performance and Functional
Guarantee Test Report
i) First Submission

2 sets

i) Approved Copies
(Direct to Site)

4 sets

Project Completion Report
(Directly to site)

6 sets

QA programme including Organisation
for implementation and QA system
manual(with revisions)

Vendor details in respect of proposed
vendors including contractor’'s
evaluation report.

10

Manufacturing QPs, Field QPs, Field
welding schedules and their reference
document like test procedures, WPS,
POR etc

i) For review/comment

ii) Approved final copies of Field
QPs, Field welding schedules
and their reference document
like test procedures, WPS,
POR etc (Direct to Site)

11

Welding Manual, Heat Treatment
Manuals, Storage & preservation
manuals

i) For review/comment

1 set

ii) Approved copies
(Direct to Site)

4 sets

12

QA Documentation Package for items
[/ equipment manufactured and
despatched to site

2 sets

13

QA Documentation Package for field
activities on equipment/systems at
site

2 sets

LOT-IA PROJECTS

SYSTEM PACKAGE
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AGITATORS OF FGD SLURRY TANKS

T TITLE: SPECIFICATION No: PE-TS-463-571-13000-
4x250 MW BRBCL NABINAGAR TPP ADO3
' TECHNICAL SPECIFICATION FOR SECTIONA, SUB-SECTION-C2B

REV. 00 DATE; OCT 2021

SHEET:10F1

PROJECT SPECIFIC GENERAL REQUIREMENTS
INCLUDING: QUALITY ASSURANCE

142



66704

[2022/PS-PEM-MAX
CLAUSENO. QUALITY ASSURANCE v
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 test as per standard practice

1.12.0 ANS:

1.12.01 components shall be subjected to ultrasonic test at mill and magnetic
particle inspection / liquid penetrant examination after rough machining.

1.12.02 Butt welds, in rotor components shall be subjected to 100% RT and all welds
shall be magnetic particle/dye penetrant tested after stress relieving.

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

1.12.04 Performance test shall be carried out on fans as per Technical specification/
Relevant standard

1.12.05 Test for Natural Frequensy and hardness of Fans blades shall be carried out as
per Technical specificationARelevant standard

1.13.0 Thermal Insulation, Lagging & Cladding:
(a) Lightly resin bonded mineral wool:
LRB mattresses/sections of RockwoolA\Glasswool shall conform to & tested as
per relevant clauses of Indian Standards and shall meet the requirements of
NTPC data sheet. Type tests except Thetmal Conductivity shall be regularly
carried out once in three months, Thermak Conductivity Type Test shall be
carried out minimum once in twelve onths by the manufacturer.
Requirements of various components like Binding wires, Lacing wires, Wire
mesh, etc. shall be as per NTPC approved data sheet / as given in respective
Sub-Section of Technical Requirements of Steam Generator & Auxiliaries.
(b) Lagging & Cladding:
All insulation shall be protected by means of an outer covering of Aluminium
sheeting confirming to ASTM B-209-1060 temper H from reputed
manufacturer meeting the requirements of NTPC data sheet.

1.14.0 OTHER CRITICAL EQUIPMENTS:

1.14.01 Checks/ NDTs shall be done as per relevant Indian Standards or equivalent
International Standards.

LOT-IA PROJECTS TECHNICAL SPECIFICATION ] . Page
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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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TESTS/CHECKS
TEMS/COMPONENTS

Plates for stator frame, end
shield, spider etc.

Shaft

Magnetic Material

Rotor Copper/Aluminium

Stator copper
SC Ring

Insulating Material
Tubes, for Cooler
Sleeve Bearing

Stator/Rotor, Exciter Coils

frame,
bearing

stator

box and

Castings,
terminal

housing etc.

Fabrication & machining of
stator, rotor, terminal box

LOT-1A PROJECTS
FLUE GAS DESULPHURISATION SYSTEM PACKAGE
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TaTrri TITLE: SPECIFICATION No: PE-TS-463-571-18000-A003
4 x 250 MW BRBCL NABINAGAR TPP SECTION-C, SUB-SECTION-2B
TECHNICAL SPECIFICATION FOR i
AGITATORS OF FGD SLURRY TANKS REV0 l RATE QT 2001
SHEET:10F 1

CUSTOMER SPECIFICATION: FUNCTIONAL
GUARANTEES
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FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES |(ﬁ¥gg

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
Guarantees”. 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 Requirements

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

The guaranteed performance parameters furnished by the Bidder in his offer, shall
be without any tolerance values whatsoever. All margins required for instrument
inaccuracies and other uncertainties 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 to be carried out during performance
guarantee tests are listed in this Sub-section. The guarantee tests shall be
conducted by the Contractor at site in presence of Employer on each unit
individually.

All costs associated 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
personnel shall be used only for instructional purposes or data collection. At all times
during the Performance Tests the emissions and effluents from the Plant shall not
exceed the Guaranteed Emission and Effluent Limits.

It shall be responsibility of the Contractor to make the plant ready for the
performance guarantee tests.

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A PAGE 1 OF 24

SUB-SECTION-VI
FUNCTIONAL
GUARANTEES &
LIQUIDATED DAMAGES
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2.02.00

2.02.01

2.02.02

2.02.03

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 to 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 relevant
codes.

Tools and tackles, thermowells (both screwed and welded) instruments/devices
including flow devices, matching flanges, impulse piping & valves etc. 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 test 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
International 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 Test
procedure containing the following:

(a) Obiject of the test.

(b) Various guaranteed 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) Correction calculations & curves.

(9) Instrument list consisting of range, accuracy, least count, and location of
instruments.

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A PAGE 2 OF 24
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(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 Contractor shall submit the test
evaluation report of Performance test results to Employer promptly but not later than
one month from the date of conductance of Performance test. Preliminary test
reports shall be submitted 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 test on each equipment/plant/system shall be submitted to Employer 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 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 to 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
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 / plant and recover from the Contractor the
payments already made

OR
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-VI
FUNCTIONAL
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A GUARANTEES & PAGE 3 OF 24
PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2 LIQUIDATED DAMAGES
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3.00.00

Accept the equipment /system/ plant after levying Liquidated Damages. The
liquidated 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.

(i) 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 to 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 not 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-II” Guarantees.

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 liquidated damages shall be deducted from
the Contract Price of the project.

SUB-SECTION-VI
FUNCTIONAL
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NABINAGAR JV RLY-| (4X250 MW)

SI.No | Guarantee Rate of Liquidated | Acceptable
Damage (LD) Shortfall Limit
with LD

i) For shortfall in | US $ 21,045/- (US Dollar | (-)0.25%  point
guaranteed SO, removal | Twenty One Thousand | from the
efficiency in percentage | Forty Five only) for every | guaranteed SO2
points under conditions | 0.1% point shortfall in SO2 | removal
stipulated in  clause | removal efficiency from the | efficiency.
4.01.00 (i) of Sub- | guaranteed value
Section-VI, Part A,
Section-VI.

+ o
i) For increase in the | US $ 255,904/- (US Dollar éu);r%ﬁteeodf the

limestone  consumption | Two Hundred Fifty Five | |imestone

of FGD system in T/hr | Thousand Nine Hundred | consumption.
under conditions | Four only) for every 100
stipulated in  clause | 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 $ 2129/-|(US Dollar | (+)1% of the
Consumption Two Thousand One | guaranteed
Hundred Twenty Nine | auxiliary power
only) for every KW | consumption
increase in Auxiliary power
consumption from the
guaranteed value.

For increase in the
auxiliary power
consumption in KW
guaranteed as per the
requirements of clause
4.01.00 (iii), of Sub-
Section-VI, Part A,
Section-VI.

NOTES APPLICABLE FOR EACH PROJECT:

i) Each of the liquidated damages specified above shall be independent and
these liquidated damages shall be levied concurrently as applicable.

ii) If the contract currency is other than US dollars, then the liquidated
damages shall be in equivalent amount in contract currency based on
Bill selling exchange rate of State Bank of India prevailing on the date
of award of contract.

SUB-SECTION-VI

LOT-IA PROJECTS TECHNICAL SPECIFICATION
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4.00.00

4.01.00

iii}) All these liquidated damages for short fall in performance shall be deducted
from the contract price as detailed in accompanying General Conditions of
Contract (GCC)/ Special Conditions of Contract (SCC)

tor's aggregate liability to pay Liquidated Damages (LD) for failure to
attain the functianal guarantee shall not exceed twenty five percent (25%) of
the Contract Price.

V) The LD values are applicable on pérunit 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:

(i) S0O2 removal Efficiency

The Contractor shall Guarantee that SO2 removal efficiency at guarantee
point (as spegified in Clause 1.00.00/2.00.00/3.00.00/4.00.00 Sub-section-V,

1.00.00/2.00.00/3.00. .00. Sub-section-V, Part-A of Section-VI
applicable for respective ject). (To be conducted as per the stipulation of
Cl. no. 6.00.00 of this sub-section.)

(i) Limestone consumption of FGD system

Limestone consumption of FGD system~in kg/hr under guarantee point
conditions (as specified in Clause 1.00.00/12.00.00/3.00.00/4.00.00 Sub-
section-V, Part-A of Section-VI applicable for respective project) and SO2
removal efficiency of not less than the value specified under guarantee point
conditions (as specified in Clause 1.00.00/2.00.00/3:00.00/4.00.00 Sub-
section-V, Part-A of Section-VI applicable for respective project)

(iii)  Auxiliary Power Consumption

The Contractor shall guarantee the total auxiliary power consumption for the
FGD plant in normal operation at the 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 respective project, inline with the requirements stipulated in
clause 5.00.00 of this Sub-Section.

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A PAGE 16 OF 24

SUB-SECTION-VI
FUNCTIONAL

GUARANTEES &
PACKAGE BID DOCUMENT NO.: CS-0011-109(1A)-2 LIQUIDATED DAMAGES

155



667046/2022/PS-PEM-MAX

CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES |(ﬁ¥gg

4.02.00

Guarantees Under Category-ll

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

(i) Wet ball Mill capacity at rated fineness

The\contractor shall demonstrate the guaranteed capacity of each limestone
pulvexizer under the following conditions:

i) Limestone fineness : 90% or higher (as per the requirement of the
absorber) through 325 mesh.

i) LimestoneQuality : All available quality from the specified
range.

(i) Wet ball Mill wear parts guarantee

Contractor shall demonstrate the life of wet ball Mill wear parts in line with
requirements stipulated \in Part B of the Technical Specification. The
establishment of the abowe guarantee shall be based on the operating
records available at the Power station and will be computed for each
pulverizer based on actual totaNhours of operation.

(iii)  Wet ball Mill ball consumption

Contractor shall guarantee ball consulgption per ton of limestone throughput
in line with requirements stipulated in Rart 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 demonstrate 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 TechnicahSpecification.

(v) Gypsum Purity

The contractor shall demonstrate that the purity of the gypsum produced
shall not be less than 90%, chloride content shall not be more than 100ppm
and the moisture content shall not be more than 10% for guarantee point
condition.

SUB-SECTION-VI
FUNCTIONAL
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(vi)

(vii)

(viii)

(ix)

(x)

ctor guarantees that the maximum purge flow rate to waste water
treatment system for the complete plant shall be 10m3/hr averaged over a 24
hour period fromeach unit.

Performance characteristics of fans (capacity, head developed, etc.).

Margins on fans in case Booster is provided by the Contractor.
Booster Fans - As specified in Part B of
Technical Specifications

Passenger cum Goods Elevator for FGD absorber & Limestone
Grinding Building: Over load tests, travel and hoist speed c

Noise

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

Noise level measurement shall be carried out 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 oris 9779.

Sound pressure shall be measured all around the 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 to a
reference of 0.0002 micro bar shall not exceed the guaranteed value.
corrections for background noise shall be considered in line with the
applicable standards. all the necessary data for determining these
corrections, in line with the applicable standards, shall be collected during the
tests.

LOT-IA PROJECTS TECHNICAL SPECIFICATION
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(xi Mist Outlet Droplet Content
The mist eliminator outlet droplet content shall be guaranteed to be < 20
mg/Nm3 at absorber outlet measured over a period of 24 hrs continuous
eration
outlet-droplet content shall be measured as per applicable clauses in
VDI Norm 3679 and the Contractor shall carry out the tests as per the test
procedure approved by the Employer.
(xii)  Availability of FGD Plant
The Contractor shall guarantee the maximum availability 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
(xiii)  Air Conditioning System
A. Following shall be demonstrated at Shop
1) Capacity and static pressure of AHU fans at its rated duty point.
B. Following shall be deimonstrated at Site
1) Capacity (TR) of air gooled condensing units (D-X type) for A/C system of
FGD control room building.
2) Guaranteed room conditions during summer for all the Air conditioned areas.
3) Vibration and noise level of condensing units & centrifugal fans of AHUs.
(xiv) Ventilation System
A. Following shall be demonstrated at\Shop
1) Capacity and discharge pressure pumps of UAF units at its rated duty
point of Ventilation system.
2) Capacity and static pressure of UAF fans at its rated duty point of Ventilation
system.
B. Following shall be demonstrated at Site
1) Vibration & Noise level of centrifugal fans & purqps of UAF units.
(xv) Compressed Air System
a) Following shall be demonstrated at shop:
i) Capacity and discharge pressure of eagh air compressor.
b) Following shall be demonstrated at site:
i) Dew point of air at the outlet of air drying plants of air compregsor.
LOT-IA PROJECTS TECHNICAL SPECIFICATION Sﬁﬁfgﬁgﬁ:{_\"
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iv) Pressure drop across air drying plant .

Vibration and noise level of air compressors, blowers of air drying plant (if
applicable)
xvi)

ii) Design heat load of plate type heat exchangers and Inlet & Outlet temperatures of
the Plate type heat\exchangers on the primary and secondary side to be
demonstrated at site. Pregsure drop across the Plate type heat exchanger on the
primary & secondary water sjrcuit to be demonstrated at site.

xvii)  Waste Water Treatment System {(Applicable for Barh-l (3X660 MW) & Nabinagar
(4x250 MW)
The Contractor shall guarantee the followings.

A).  Wastewater treatment capacity(m°Mr) : = 30 for Barh-1 (3X660 MW)

B). Wastewater treatment capacity(m?®/hr)\2 20 for Nabinagar (4x250 MW)

C). Operating time : 16hr for Pre-treatment pracess, 24hr for Evaporation

process

D). The distillate quality (Evaporator and crystallizer sopmbined) 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 = Pu + TL
Pa = Guaranteed Auxiliary Power Consumption.
Pu = Power consumed by the auxiliaries of the unit under test.
TL = Losses of the transformers supplied by bidder based on works test
reports.
While guaranteeing the auxiliary power consumption of each project the bidder shall
necessarily include all continuously operating auxiliaries under this package. The
auxiliaries to be considered shall include but not be limited to the following:
LOT-IA PROJECTS TECHNICAL SPECIFICATION Slllrﬁ-:(f'ﬁgp?/':l_w
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A GUARANTEES & PAGE 20 OF 24
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i. bsorber Recirculation Pump(s)/Gas Cooling Pumps

ii. Absorber Oxidation Air Blower(s)

iii. Absorber Oxidation Tank Agitator(s)

iv. leed Pump

V. ravimetric 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 units in the project

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

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

X. Mist Eliminator Wash Water purqp(s)

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

Xii. DM Cooling (normally working) Water gump one(1) to supply cooling water
on the primary (DM) side of the plate type heat exchangers in the closed loop
Equipment cooling water system.

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

Xiv. Booster Fans

XV. Power consumption of Limestone Slurry Tank Agitator(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 Filter Wash Water Pump divided Xy the number
of units in the project

xviii.  Power consumption of Cloth Wash Water Pump divided by the Rumber of
units in the project

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-VI
FUNCTIONAL
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A GUARANTEES & PAGE 21 OF 24
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XiX. Power consumpti ste Water Pump divided by the
number of units in the project

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

XXi. ir 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 ceoled condensing unit, Air handling unit (AHU) fans for the Air
conditioning system of FGD Control Room Building and ZLD Control Room
Building (if prqvided) 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 AHUSs, and at 30 deg C for centrifugal fans of air washer
units and at an elevation ©f RL (+) - m for both AHUs and Air washer unit
centrifugal fans.)

xxiii ~ Total power consumption at Iotor input terminal at rated duty of Air
compressor, Air drying plant (Heater and blower, as applicable) divided by
total nos. of units in respective proje

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

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

xxvi. Power consumption of Distillate pump divided by theNqumber 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 project, 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 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

also be considered for calculation of auxiliary power consumption. Power
consumption of all equipments provided on unitized basis shall be included in the
unit auxiliary power consumption. For common station auxiliaries, the power
LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-VI
FUNCTIONAL
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A GUARANTEES & PAGE 22 OF 24
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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 equipments listed above for calculating auxiliary power consumption are
indicative. Any other equipment required for continuous operation of the
system shall also be considered for calculation of auxiliary power
consumption.

METHOD OF COMPUTING TEST EFFICIENCY OF FGD

The pexformance tests shall be carried out in accordance with ASME PTC 40 (1991)
code. 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 details of the
test shall, however be mutually agreed upon between the employer and the
contractor.

METHOD OF COMPUYTING 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 availability Yor 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\n hours,
However, it is required that:

(i) In order to calculate the FGD availability, operation hours will be
counted except boiler start-ups when the operatiom hours counting
will start on the moment of shut down of all oil burners,

(i) FGD will be regarded as a FGD in operation, when by-pass damper is
closed and total flow of flue gas from boiler goes via FGD, ahd SO2

LOT-IA PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION-VI, PART-A PAGE 23 OF 24
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content is below 100 mg/Nm3 (dry basis at 6% O.) in cleaned flue
g r the range of specified coals & loads.

(iii) If FGD is out o ation during the boiler operation time as a result
of the Employer's decisi this time will not be counted as boiler
operation time for calculating the

(iv) Boiler operation hours will be counted base e recorded boiler
operation hours and the recorded data will be made ilable to the
Contractor by the Employer.

Mandatory spares have been identified 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 demonstration 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.
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TITLE:
4 x 250 MW BRBCL NABINAGAR TPP
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

SPECIFICATION No: PE-TS-463-571-18D00-A003

SECTION-, SUB-SECTION-CH

REV. 0 DATE: OCT 2021

SHEET:10F1

TECHNICAL SPECIFICATION OF AGITATORS
(ELECTRICAL PORTION)
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TITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR VOLUME NO. : 1I-B
AGITATOR SECTION

4X250 MW BRBCL NABINAGAR FGD

REV NO.00: DATE: 11.3.2020

SHEET : 2 OF 3

1.0

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

2.0

3.0

3.1

a) Services and equipment as per “Electrical Scope between BHEL and Vendor”.

b)

2)

h)

i)

Any item/work either supply of equipment or erection material which have not
been specifically mentioned but are necessary to complete the work for trouble free
and efficient operation of the plant shall be deemed to be included within the scope
of this specification. The same shall be provided by the bidder without any extra
charge.

Supply of mandatory spares as specified in the specifications of mechanical
equipments.

Electrical load requirement for AGITATOR.

All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

Bidder to furnish list of makes for each equipment at contract stage, which shall be
subject to customer/BHEL  approval without any commercial and delivery
implications to BHEL

Various drawings, data sheets as per required format, Quality plans, calculations,
test reports, test certificates, operation and maintenance manuals etc shall be
furnished as specified at contract stage. All documents shall be subject to
customer/BHEL approval without any commercial implication to BHEL.

Motor shall meet minimum requirement of motor specification.

Vendor to clearly indicate equipment locations and local routing lengths in their
cable listing furnished to BHEL.

Cable BOQ worked out based on routing of cable listing provided by the vendor
for “ both end equipment in vendor’s scope”shall be binding to the vendor with
+10 % margin to take care of slight variation in routing length & wastages.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor”.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

The electrical specification without any deviation from the technical/quality assurance
requirements stipulated shall be deemed to be complied by the bidder in case bidder
furnishes the overall compliance of package technical specification in the form of
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ELECTRICAL EQUIPMENT SPECIFICATION

FOR VOLUMENO. : 1I-B
AGITATOR SECTION
4X250 MW BRBCL NABINAGAR FGD REV NO.00: DATE: '11.3.2020

SHEET : 3 OF 3

3.2

4.0

compliance certificate/No deviation certificate.

No technical submittal such as copies of data sheets, drawings, write-up, quality plans,
type test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.
List of enclosures :

a) Electrical scope between BHEL & vendor

b) Customer (NTPC) specification for Motors

¢) Customer ( NTPC) specification for cable lugs and glands

d) Quality plan for motors & NTPC quality assurance

e) Datasheet A & C (Annexure-T)

f) Electrical Load data format (Annexure —II)

g) BHEL cable listing format (Annexure —I1I)
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TECHNICAL REQUIREMENTS NTPC
MOTORS

1.00.00 GENERAL REQUIREMENTS

1.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50
deg. Centigrade and relative humidity of 95% (at 40 deg C) shall be considered.
The equipment shall operate in a highly polluted environment.

1.02.00 All equipment’s shall be suitable for rated frequency of 50 Hz with a variation of
+3% & -5%, and 10% combined variation of voltage and frequency unless
specifically brought ouf in the specification.

1.03.00 Contactor shall provide fully compatible electrical system, equipment’s,
accessories and services.

1.04.00 All the equipment, material and systems shall, in general, conform to the latest
edition of relevant National and international Codes & Standards, especially the
Indian Statutory Regulations.

1.05.00 Paint shade shall be as per RAL 5012 (Blue) for indoor and ocutdoor equipment.

1.06.00 The responsibility of coordination with electrical agencies and obtaining all
necessary clearances for Contactors equipment and systems shall be under the
Contactor scope.

1.07.00 Degree of Protection
Degree of protection for varicus enclosures as per |[EC60034-05 shall be as
follows -
iy  Indoor motors - IP 54
i) Qutdoor motors - IP 55
iii) Cable box-indoor area - IP 54
iv) Cable box-Outdoor area - IP 55

2.00.00 CODES AND STANDARDS
1)  Three phase induction motors IS/IEC:60034
2) Single phase AC motors ! 1S/ IEC:60034
3y Crane duty motors : 18:3177, IS/IEC:60034
4) DC motars/generators Y 1S:4722, IS/IEC:60034
5) Energy Efficient motors : 1S 12615, IEC:60034-30

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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3.00.00

3.01.00

3.02.00

4.00.00

5.00.00

6.00.00

6.01.00

6.01.01

6.01.02

TYPE
AC Motors:
a) Squirrel cage induction motor suitable for direct-on-line starting.

b) Continuous duty LT motors upto 200 KW Qutput rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-IE3, conforming to IS
12615, or IEC:60034-30.

¢) Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the
requirement.

d)y Motor operating through variable frequency drives shall be suitable for
inverter duty. Also these motors shall comply the requirements stipulated in
IEC: 60034-18-41 and |IEC: 60034-18-42 as applicable.

DC Motors Shunt wound.
RATING

(a) Continucusly rated (S1). However, crane motors shall be rated for S4 duty,
40% cyclic duration factor.

(b) Whenever the basis for motor or driven equipment ratings are not specified
in the corresponding mechanical specification sub-sections, maximum
continuous motor ratings shall be at least 10% above the maximum load
demand of the driven equipment under entire operating range including
voltage and frequency variations.

TEMPERATURE RISE

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation.
Water cooled

80 deg. C over inlet cooling water temperature mentioned elsewhere, by
resistance method for both thermal class 130(B) & 155(F) insulation.

OPERATIONAL REQUIREMENTS
Starting Time

For motors with starting time upto 20 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit
shall be at least 2.5 secs. more than starting time.

For motors with starting time more than 20 secs. and upto 45 secs. at minimum
permissible voltage during starting, the locked rotor withstand time under hot
condition at highest voltage limit shall be at least 5 secs. more than starting time.

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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6.01.03

6.01.04

6.02.00

6.02.01

6.02.02

6.03.00

7.00.00

7.01.00

7.02.00

For motors with starting time more than 45 secs. at minimum permissible voltage
during starting, the locked rotor withstand time under hot condition at highest
voltage limit shall be more than starting time by at least 10% of the starting time.

Speed switches mounted on the motor shaft shall be provided in cases where
above requirements are not met.

Torgue Requirements

Accelerating torque at any speed with the lowest permissible starting voltage shall
be at least 10% motor full load torque.

Pull out torque at rated voltage shall not be less than 205% of full load torque. It
shall be 275% for crane duty motors.

Starting voltage requirement

(a) Up to 85% of rated voltage for ratings below 110 KW

(b) Up to 80% of rated voltage for ratings from 110 KW to 200 KW
(c) Upto 85% of rated voltage for ratings from 201 KW to 1000 KW
(d) Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW
(e) Upto 75 % of rated voltage for ratings above 4000KW

DESIGN AND CONSTRUCTIONAL FEATURES

Suitable single phase space heaters shall be provided on motors rated 30KW and
above to maintain windings in dry condition when motor is standstill. Separate
terminal box for space heaters & RTDs shall be provided. However for flame proof
motors, space heater terminals inside the main terminal box may be acceptable.

All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed
tube ventilated (TETV) or Closed air circuit air cooled (CACA) type. However,
motors rated 3000KW or above can be Closed air circuit water cooled (CACW).
The method of movement of primary and secondary coolant shall be self-
circulated by fan or pump directly mounted on the rotor of the main motor as per
IEC 60034-6. However VFD driven motors can be offered with forced cooling type
with machine mounted fan or pump driven by separate electric motor. Motors and
EPB located in hazardous areas shall have flame proof enclosures conforming to
1S:2148 as detailed below

(a) Fuel oil area . Group - 1IB
(b) Hydrogen generation : Group - lIC or (Group-l, Div-1l as per plant

area NEC) or (Class-1, Group-B, Div-Il as
per NEMA /IEC60034)

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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7.03.00

7.04.00

7.05.00

7.06.00

7.07.00

7.08.00

7.09.00

7.10.00

Winding and [nsulation

(a) Type . Non-hygroscopic, oil resistant, flame resistant

(b) Starting duty . Two hot starts in succession, with motor
initially at normal running temperature.

(c) 11kV & 3.3 kV AC

—— Thermal class 155 (F) insulation.

The winding insulation process shall be total
Vacuum Presure Impregnated i.e resin poor
method. The lightning Impulse & interturn
insulation surge withstand level shall be as
per IEC-60034 part-15.

(d) 240VAC, 415V AC . Thermal Class ( B ) or better
& 220V DC motors

Motors rated above 1000KW shall have insulated bearings to prevent flow of shaft
currents.

Motors with heat exchangers shall have dial type thermometer with adjustable
alarm contacts to indicate inlet and outlet primary air temperature.

Noise level for all the motors shall be limited to 85 dB(A) except for BFP motor for
which the maximum limit shall be 90dB(A). Vibration shall be limited within the
limits prescribed in 1812075 / IEC 60034-14 . Motors shall withstand vibrations
produced by driven equipment. HT motor bearing housings shall have flat
surfaces, in both X and Y directions, suitable for mounting 80mmX80mm vibration
pads.

In HT motors, at least four numbers simplex / two numbers duplex platinum
resistance type temperature detectors shall be provided in each phase stator
winding. Each bearing of HT motor shall be provided with dial type thermometer
with adjustable alarm contact and preferably 2 numbers duplex platinum
resistance type temperature detectors.

Motor body shall have two earthing points on opposite sides.

11 KV motors shall be offered with Separable Insulated Connector (SIC) as per
IEEE 386. The offered SIC terminations shall be provided with protective cover
and trifurcating sleeves. SIC termination kit shall be suitable for fault level of 25
KA for 0.17 seconds.

3.3 KV motors shall be offered with dust tight phase separated double walled
(metallic as well as insulated barrier) Terminal box. Employer shall provide
termination kit for the offered Terminal box. The offered Terminal Box shall be
suitable for fault level of 250 MVA for 0.12 sec. Removable gland plates of
thickness 3 mm (hot/cold rolled sheet steel) or 4 mm (non magnetic material for
single core cables) shall be provided.

{FGD} SYSTEM PACKAGE BID DOC NO : CS-0011-108(1)-2
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7.11.00 The spacing between gland plate & centre of terminal stud shall be as per Table-I.

7.12.00 All motors shall be so designed that maximum inrush currents and locked rotor
and pullout torque developed by them at extreme voltage and frequency
variations do not endanger the motor and driven equipment.

7.13.00 The motors shall be suitable for bus transfer schemes provided on the 11kV, 3.3
kV 1415V systems without any injurious effect on its life.

7.14.00 For motors rated 2000 KW & above, neutral current transformers of PS class shall
be provided on each phase in a separate neutral terminal box.

7.15.00 The size and number of cables (for HT motors) to be intimated to the successful
Contactor during detailed engineering and the Contactor shall provide terminal
box suitable for the same.

8.00.00 The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the
following (without any further tolerance):

(a) From S0KW & upto 110KW ! 11.0
(b) From 110 KW & upto 200 KW 9.0

(c) Above 200 KW & upto 1000KW . 10.0
(d) From 1001KW & upto 4000KW : 9.0

(e) Above 4000KW X 6to6.5

10.00.00 TYPE TEST

10.01.00 HT MOTORS

10.01.01 The Contactor shall carry out the type tests as listed in this specifigation on the
equipment to be supplied under this contract. The Contactor sffall indicate the
charges for each of these type tests separately in the relevap¥#Schedule of Section
- VII- (BPS) and the same shall be considered for the eyeluation of the bids. The
type tests charges shall be paid only for the Aest(s) actually conducted
successfully under this contract and upon certificg#on by the Employer’s engineer.

10.01.02 The type tests shall be carried out in pres€nce of the Employer's representative,
for which minimum 15 days notice sh e given by the Contactor. The Contactor
shall obtain the Employer’'s approyaf for the type test procedure before conducting
the type test. The type testfrocedure shall clearly specify the test set—up,
instruments to be used, pfocedure, acceptance norms, recording of different
parameters, interval of#€cording, precautions to be taken etc. for the type test(s)
to be carried out.

10.01.03 In case theLontactor has conducted such specified type test(s) within last ten
years on the date of bid opening, he may submit during detailed engineering

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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10.01.04

10.01.05

10.01.06

These reports should be for the tests conducted on the equipment similar 0 those
proposed to be supplied under this contract and test(s) should have been either
conducted at an independent laboratory or should have been withessed by a
client. The Employer reserves the right to waive conducting of ang or all the
specified type test(s) under this contract. In case type tests are waived, the type
test charges shall not be payable to the Contactor.

Further the Contactor shall only submit the reports of the typg tests as listed in
"LIST OF TESTS FOR WHICH REPORTS HAVE TO BE/SUBMITTED" and
carried out within last ten years from the date of bid opgning. These reports
should be for the test conducted on the equipment similar {0 those proposed to be
supplied under this contract and the test(s) should have fpeen either conducted at
an independent laboratory or should have been withesged by a client. However if
the Contactor is not able to submit report of the type fest(s) conducted within last
ten years from the date of bid opening, or in the casg of type test report(s) are not

st to the Employer either at third
party lab or in presence of client/Employers reppesentative and submit the reports
for approval.

LIST OF TYPE TESTS TO BE CONDUCTE

The following type tests shall be conducted on each type and rating of HT
motor

(a) No load saturation and losg curves upto approximately 115% of rated
voltage

(b Measurement of noise af'no load.

(c) Momentary excess tgrfque test (subject to test bed constraint).

(d) Full load test(subjett to test bed constraint)

(e) Temperature rige test at rated conditions. During heat run test, bearing
temp., winding temp.,coolant flow and its temp. shall also be measured. In
case the tephperature rise test is carried at load other than rated load,
specific approval for the test method and procedure is required to be
obtained/ Wherever ETD's are provided, the temperature shall be
measurgd by ETD's also for the record purpose.

LISTOF T

The follo
motor

TS FOR WHICH REPORTS HAVE TO BE SUBMITTED
ng type test reports shall be submitted for each type and rating of HT

(a)

Degree of protection test for the enclosure followed by IR, HV and no load
run test,

LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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(b) Terminal box-fault level withstand test for each type of al box of HT
motors only.
(c) Lightning Impulse withstand n the sample coil shall be as per clause
no. 4.3 IEC-60034
(d) S =Withstand test on inter-turn insulation shall be as per clause no. 4.2
of IEC 60034, part-15

10.02.00 LT Motors

10.02.01 LT Motors supplied shall be of type tested design. During detailed engineering,
the Contactor shall submit for Employer's approval the reports of all the type tests
as listed in this specification and carried out within last ten years from the date of
bid opening. These reports should be for the test conducted on the equipment
similar to those proposed to be supplied under this contract and the test(s) should
have been either conducted at an independent laboratory or should have been
withessed by a client.

10.02.02 However if the Contactor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test
report(s) are not found to be meeting the specification requirements, the Contactor
shall conduct all such tests under this contract at no additional cost to the
Employer either at third party lab or in presence of client/Employers representative
and submit the reports for approval.

10.02.03 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type test reports shall be submitted for each type and rating
of LT motor of above 50 KW anly
1. Measurement of resistance of windings of stator and wound rotor,

2 No load test at rated voltage to determine input current power and speed
3 Open circuit voltage ratio of wound rotor motors ( in case of Slip ring
motors)
4. Full load test to determine efficiency power factor and slip
5. Temperature rise test
6. Momentary excess torque test.
T High voltage test
8. Test for vibration severity of motor.
9 Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of
this section)
LOT-IA PROJECTS TECHNICAL SPECIFICATION PAGE
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equipment price.

shall be carried out,

10. Test for degree of protection and

11. Overspeed test.

12. Type test reports for motors located in fuel il area having flame proof
enclosures as per 1S 2148 / |IEC 60079-1

10.03.00 All acceptance and routine tests as per the specification and relevant standards
Charges for these shall be deemed to be included in the

10.04.00 The type test reports once approved for any projects shall be treated as
reference. For subsequent projects of NTPC, an endorsement sheet will be
furnished by the manufacturer confirming similarity and “No design Change”.
Minor changes if any shall be highlighted on the endorsement sheet.

LOT-IA PROJECTS
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TABLE -

Motor MCR in KW
of

UPto 3 KW
Above 3 KW - upto 7 KW

Above 7 KW - upto 13 KW

Above 13 KW - upto 24 KW
Above 24 KW - upto 37 KW
Above 37 KW - upto 55 KW
Above 55 KW - upto 90 KW
Above 90 KW - upto 125 KW

Above 125 KW-upto 200 KW

be less than 500 mm.

lugs installed shall be as follows:

Motor MCR in KW

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS

Minimum distance between centre

stud and gland plate in mm

As per manufacturer's practice.

85

115

167

196

249

277

331

203

For HT motors the distance between gland plate and the terminal studs shall not

PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:

NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with

Clearance

UP to 110 KW

Above 150 KW

Above 110 KW and upto 150 KW

10mm

12.5mm

19mm
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3.06.00

3.06.01

3.07.00

3.07.01

3.08.00

3.08.01

3.09.00
3.09.01

3.10.00

3.10.01

3.11.00

Cable glands

Cable shall be terminated using double compression type cable glands. Testing
requirements of Cable glands shall conform to BS:6121 and giand shall be of robust
construction capable of clamping cable and cable armour (for armoured cables) firmly
without injury to insulation. Cable glands shall be made of heavy duty brass machine
finished and nickel chrome plated. Thickness of plating shall not be less than 10 micron. All
washers and hardware shall also be made of brass with nickel chrome plating Rubber
components shall be of neoprene or better synthetic material and of tested quality. Cable
glands shall be suitable for the sizes of cable supplied/erected.

Cable lugs/ferrules

Cable lugs/ferrules for power cables shall be tinned copper solderless crimping type suitable
for aluminium compacted conductor cables. Cable lugs and ferrules for control cables shall
be tinned copper type. The cable lugs for control cables shall be provided with insulating
sleeve and shall suit the type of terminals provided on the equipments. Cable lugs and
ferrule shall conform to IS/DIN standards.

Trefoil clamps

Trefoil clamps for single core cables shall be pressure die cast aluminumyor fibre glass or
nylon and shall include necessary fixing accessories like G.I. nuts, bglis, washers, etc.
Trefoil clamps shall have adequate mechanical strength, when installed/at 1 mtr intervals, to
withstand the forces generated by the peak value of maximum systemyshort circuit current.

Cable Clamps & Ties

The cable clampsi/ties required to clamp multicore cables shall
wide, polyster coated ladder lock type. The clamps/ties shall
& shall have sufficient strength. The cable clamps/ties shall
pieces of suitable length to meet the site requirements.

of S8-316 material, 12mm
ave self locking arrangement
supplied in finished individual

Receptacles

Receptacles boxes shall be fabricated out of MS £heet of 2mm thickness and hot dipped
gavanised or of die-cast aluminium alloy of thickp&ss not less than 2.5 mm. The hoxes shall
be provided with two nos. earthing terminals, glasket to achieve IP55 degree of protection,
terminal blocks for loop-in loop-out for cable 4f specified sizes, mounting brackets suitable
for surface mounting on wall/column/structure, gland plate etc. The ON-OFF switch shall be
rotary type heavy duty, double break A@23 category, suitable for AC supply. Plug and
Socket shall be shrouded Die-cast alumiriium. Socket shall be provided with lid safety cover.
Robust mechanical interiock shall be rovided such that the switch can be put ON only
when the plug is fully engaged and plug can be withdrawn only when the switch is in OFF
position. Also cover can be openeg/only when the switch is in OFF position. Wiring shall be
carried out with 1100 V grade PYC insulated stranded aluminium/copper wire of adequate
size. The Terminal blocks shall jje of 1100 V grade. The Terminal blocks shall be of 1100 V
grade made up of unbreakable polymide 6.6 grade with adequate current rating and size.
The welding receptacles shafl be provided with inbuilt ELCB rated for suitable mA sensitivity
ranging from 30-300 mA .

Cable Drum Lifting Jatk

The jack for cable drum lifting shall be of screw type with 10 ton capacity. The cable drum
jacks shall be manufactured from fabricated steel. The spindles supplied with the cable
drum jack shall manufactured using BSEN-24 grade steel bar with locking collars. Jack
nests shall be ¢t SG cast steel. Cable drum jack supplied shall have undergone load testing
and reports fof the same shall be submitted. At least Two Nos. of jacks shall be supplied for

LOTHA PROJECTS TECHNICAL SPECIFICATION SUB SECTION-II-E6

FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-B CABLING, EARTHING &
SYSTEM PACKAGE
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INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors.
CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

1S: 996 Single phase small AC and universal motors

1S: 4722 Rotating Electrical machines

1S: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

1S: 2148 Flame proof enclosures for electrical appliance

1S: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechanical vibration of rotating electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

i) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

ii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
suitable for mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto

bus transfer,

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES

Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof
construction. Qutdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.

215



667046/202

MPS:PENM-MAXLE

: SPECIFICATION NO.
GENERAL TECHNICAL REQUIREMENTS PE-§S-999-506-E101

VOLUME NO. : T1I-B

H ” H FOR SECTION __ : D

REV NO. : 00 DATE : 29/08/2005

LY MOTORS SHEET : 3 OF 4

4.4,

4.5

4.6

4.7

4.7.1

4.7.2

4.7.3

474

4.75

4.7.6

4.7.7

479

4.8

4.7.8.

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class “F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
18:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or U W & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.1. or MS strip grounding conductor of size

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.

General
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Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20K gs.
and above,

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per IS: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.
Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage,

ii) Speed vs. time at rated voltage and minimum starting voltage.

iii) Torque vs. speed al rated voltage and minimum voltage.
For the motors with solid coupling the above curves i), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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STANDARD GUALITY PLAN SPEC, NG
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PREPARALTICHN STEAPEROVED DAFASHEE! coLT | __
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STANDARD QUALITY PLAN

SPEC NO
CUSTUMER: QP NO.. PESACE.O0G000, REVE DATE:27.02.2070
MANUFACTURERS PELIER MAME :
L i BIDCER SLPPLIER NAME & AUDRESS PROJEGT R NG.
[TEM. AC ELECT. MOTORS 55 KN & ABOVE {LV (415V)) SYSTEM: SECTION. I SHEET % OF 4
- - — - B .o [ =
et Tans Type of Chook Cuantum O ehack Reforence Dodumant Acoeptance NORMS FORMAT OF RECORD AGENCY —
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COMPLEIENESR s - DRAWING CiRAWING 7 _ BEAWORTHY PACHING ALES H

1 DEFPENDING UFOR THE SIZE ANDCRITICALLY WITNVESSING BY BHEL SHALL BE DECIRED:

2 ROUTINE TESTS Of 100% MOTORS SHALL 52 DONE By THE VENDOR HOWEVER, BHEL/CUSTOMER SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES
THE SAMPLING PLAN SHALL 88 MUTUALLY ASEEED JPCH

3 (NCASE TEST CERTIFICATES FOR THESE TESTS ONEMILAR TYPE SEZE AND DESIGN OF MOTODR FROM INDEFENDENT LABORATORY ARE AVAILABLE

THESE TEST MAY NOT BE REPEATED

4 BHEL RESERVES THE RIGHT TG PERFORM REFZ2T TEST, IF REQUIRED
S5 4FTER PACKING AND PRIOR TOHSSUE MDCIE. PHATCERAPHS OF ITEME TO BE DESPATCHED SHALL BE SBNT TO BHEL PURCHASE GROUP FER REVIEW

& INCASE ANY CHANGES N OP COMMENTED 3% CUSTIMER AT CONTRALT STAGE SHALL 5E CARRIED OUT BY SIDDER WITHOLT ANY IMPLICATION TC BHEL CUSTOMER.

LEGENDS
*RECORDS | INCENTIFIED WITH "TICK™( V] SHALL BE ESSENTRLEY INCLUDED EY SUPPLIER IN QA DOCUMENTATION,
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QUALITY ASSURANCE

CLAUSE NO.
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TECHNICAL SPECIFICATION

SECTION - VI, PART-B
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TESTS/ICHECKS
TEMS/COMPONENTS

Plates for stator frame, end
shield, spider etc.

Shaft

Magnetic Material

Rotor Copper/Aluminium

Stator copper
SC Ring

Insulating Material
Tubes, for Cooler
Sleeve Bearing

Stator/Rotor, Exciter Coils

Castings,
terminal

frame,
bearing

stator

box and

housing etc.

Fabrication & machining of
stator, rotor, terminal box

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION SYSTEM PACKAGE
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667046/20

hZIPS-PEM- Xre SPECIFICATION NO.
LV MOTORS voLUME I8
”-”” DATA SHEET-A SECTION =
_ | REV NO naTe 11.3.2020
4X250 MW BRBCL NABINAGAR FGD P - .
ANNEXURE-I

1.0 Design ambient temperature 50 °C
20 Maximum acceptable kW rating of LV motor : 200KW *
3.0 Installation (Indoors/ Outdoors) As required
4.0 Details of supply system

a) Rated voltage (with variation) 415V + 10%

b) Rated frequency (withvariation) 50Hz+3 % to-5%

c) Combined voltage & freq. variation 10% (sum of absolute values)

d) System fault level at rated voltage 50 KA for 1 sec

e) Short time rating for terminal boxes

o 110 kW and above (Breaker : 50 KA for 0.25 sec.
Controlled)
o Below 110 kW (Contactor 50 KA protected by HRC fuse
Controlled)

f) LV System grounding Solidly
5.0 Winding & Insulation Class F with temp rise limited to class B
6.0 Minimum voltage for starting 85% for motor ratings below 110kW

(As percentage of rated voltage) 80% for motor ratings from 110kW to

200kW,

7.0 Power cables data Shall be given during detailed engg.
8.0 Earth Conductor Size & Material Shall be given during detailed engg.
9.0 Space heater supply (for motors >=30kw) 240V, 1¢, 50 Hz
10.0 Rating up to which Single phase motor Acceptable below 0.2 kW
11.0 Locked rotor current

a) Limit as percentage of FLC As per IS 12615
12.0 Makes : BHEL/ Customer approval (Package owner to take care)
13.0 Paint shade Blue (RAL 5012) — Corrosion proof

14.0 Degree Of protection for motor/ terminal box

i) Indoor motors - IP 54
ii) Outdoor motors ~ IP 55
iii) Cable box-indoor area - IP 54

iv) Cable Box-Outdoor area - IP 55

Degree of protection for various
enclosures as per IEC60034-05 shall
be as follows:-

* LT motors of continuous duty shall be energy efficient IE3 class conforming to 1S-12615
15.0 TESTING REQUIREMENTS: IN LINE WITH SPECIFICATION

232
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DATA SHEET-C

Blu“r' "'m (IR TAR IR TR TRETTRNTINITR L] |

Nee

LT MOTORS

GENERAL

Manufachrer & Couniry of origin. (Shall be as per
approved QA make)

Equipment driven by motor

Maotor type

Quantity

DESIGN AND PERFORMANCE DATA

Frama siza

Type of duty

Type of enclosurs /Method of cooling! Degree of

Applicails standard i which molor genarally

Eficlency class as per IS 12816

7

(aWhether motor s fame proof

Yea'ho

(b)If yes, the gas group ke which It conforms as
por 1522148

Type of mounting

Direction of rotation as viewad from DE END

Standard continuoug rating at 40 deg.C. ambient
times, s par Incinn Standard (KW)

Derated rating for speciiisd normal condlion |.e.
50 deg. C ambient temperature (KW)

Mexdmum continuous load demand of driven

Rt Violtags (volts)

g8 |8 3

Parmizalble variation of :

n. Voliags (Volie)

b. Frequancy (Hz)

. Combined voltage and frequsncy

Raked spesd at rated voltage and

Al ratad Voitage and frequency:

i Full loed cument

LOT 14 PROSECTS

ATTACHEENT-12 TD

D EHOG. M. ; G A DB 1AG2

B L F TEGHNMIGAL DATA SHEETS %
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Blu“r' "'m (IR TAR IR TR TRETTRNTINITR L] |

Nee

b. No load curment

Power Facior sl

a. 100% load

b. NO load

¢. Starting.

Efficlency at rated woltage and frequrecy,

2 100% load

b. 76% load

€. 50% load

Starting cuarvent (amps) at

4 100 % voltage

b. B5% volmpe

. 5% voltegs

Minimum permissible stariing Voltege (Volts)

Starting time with minimum permissibles voltege

a_ Without diven equipment coupiad

b. With driven equipment couphed

Serfe siall s with 100% and 110% of reted

a. From hot condition

b. From eold condition

Tarques

a. Starting tomue at min. parmissible vollaga(kg-

b. Pull up torqua st reted wolteps.

£ Pull out iorgua

d. M scoslanding tomus (kym) svailabla

s Rarted torque (g.m)

Stator winding resistance per phase {ohms at 20

41.

QD2 valls of mators

LOT 1A FROEECTS

ATTACHEFNT-12 TO

TEGHMIGAL DATA SHEETS .%1
D EHIC. M. ; a0 S A2

Pl 14 OF 1Y
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Blu“r' "'m (IR TAR IR TR TRETTRNTINITR L] |

Nee

=

Mo of parmissible succssslve stmarts when motor b=
In ok candition

Lacked Rotor KVA Input

Lodeed Rotor KVAKW

Vibration limit “Valosity (mmva)

Nolsa level limit (dBA)

CONBTRUCTIONAL FEATURES

TRNE RS

Stater winding nsulation

a Class & Type

b. Winding Insuletion Process

. Tropicalised (Yes/Mo)

d. Temperature rise over specified maxdmum
pmbient temporsiue of Sl deg C

&. Method of temperatuns massurameant

f. Siaber winding connaction

Maln Terminal Box

a Type

b. Location({viewed from NDE sida)

. Entry of cables(botiom/skie)

d. Recommended cable size{To bo maiched with
cabds sbrw anvisaged by cuwner]

B, Fault level (MVAY Fault level durstion(sec)

f. Ceble glands & kigs detzils {shall bs suitebis for

Type of DE/NDE Baaring

Motor Paint shade

Waight of

a. Motor stator (K@)

b. Motor Rotor (KG)

& Tolal weight (KG)

LOT 14 PROMECTS

PR IIVAR e .- TECHMICAL DATA SHEETS %

D EHE. MDD, ; CE0 A DA

ATTACHEENT-A2 TD FARTF
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Blu“r' "'m (IR TAR IR TR TRETTRNTINITR L] |

Nee

List of sccessariss.

Spoacs Hexters (Apphicable for 30 KW & above
miotor) (Mos Power In watisfsupply voltage)

Tairinal Box for Space Haaber (YasNo)

Spand switch (Yes/Na)

insulation of bearing (Yea/No)

Nolgs raducar{YeaMNa)

Grourking pads

[} No and skze on mater body

I} Nos on terminal Boo

Vibration pads

i) Noe and size

E) Location

Any other fitments

List of curves.

Torque speed charactedstic of the mobor

Thermal withetand chamctorotic

Starting. cumsit Vs, Time

Starling. cuevent Va spesd

P.F. and Effi. Ve Load

Joth R (A M| e

Acidiforal Diata to be filed for sach rading of
D Mobor

Ratsd armetum voitlnge [Volt}

Raled Neld cocitation (Amp)

Permiesile 3¢ variation in voltege

Minimurm Permissible Starting voliags fwalt)

LU E A

Al ratad voltage

1}l loexd Armadure cumant{Amp)
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Nee

INFull lced Flold current (Amp)

Mo load Armehure cusment (Amp)

Full loed Fiakl cuamant (Amp)

No load Aramatune cuiment (Amp)

Minlmum pemisslble fisld cumem{Amp) o avoid

i} Mendmurn permissible voltags

)  Ratedvolage

i Minimum Permissibio Voltage

Resistance (indicative Valuss) in ohm

Armature winding{Am + IP + Sarles) at 25

i) Fisld Winding at 25 deg. C

10..

Inductance (indcative valuss)

[} Armahune winding

i) Fisld winding

11

Value of fimmer reslstance {ohm) to be
cornected in seres with the shunt fiekd to

I} ZAVDC

i) 25VDC

[ )] 187V OC

12

Value of tha extemal reslstance {ohm)nequired to
be cotnectsd i sarise with armedure during
staring only

13

Tachnical deta sheet for sxtemal resistance box

14

GA drawing of motor

15

Sharting time calculation

16

Startenr resichencs design caleulabon

17

Blacirical connaction diagram of mofor
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68704 67202 2P S P EM.MAX
v, | TLE SPECIFICATION No: PE-T3-448-571-16000-A084
m 4)250 MW BRBCL NABINAGAR TPP SECTIONH, Sy Section-D
TECHNICAL SPECFCATION FOR ;
AGITATORS OF FGD SLURKY TANKS REV.00 | DaTE: oCT 2021
FHEET: 1
Sno. | tem Category of Sub~vendor Place Remarks
Inspection
1. PAINT mn ASIAN PAINT
m BERGER
1] EANSAl NERDLAC
1 JGTUN
1] SHALIMAR
m KENSON E NICHOLSON
{ij LD
T CDC CARBOUNE (i) LTD.
T} ADDESON PAINTS LTD
1] GRAND POLYCOAT
NOTES: INSPECTION CATEGORIZATION
CAT I: INSPECTHON BY OWHNER, BHEL/BHEL NOMMNATED TPA & VENDOR. MDOCE WILL BE ISSUED
BASED ON INSPECTKON REPORT IN LINE ITH APFROVED QAP.
CAT II: INSPECTION BY BHEL/BHEL HOMINATED TPLA & VENDDR, MDCC WILL BE ISSUED BASED ON
INSPECTION REPDRT IN LINE ITH APPROVED QAP.
CAT Il MDCC WILL BE IS5USED BASED COC & MTC IS5USD BY VENDOR AND VERIFICATION BY BHEL /
{WNER IN LINE WITH APPROVED QAP/CHECK LIST

Rafur elacirical spacification far applicabla sub-wandor list for meto.

The list of sl bought out tems Mke gesrbox, coupling, bearings etr. with mekes and ountry of
orlgin and contect detalls of tha mendfecheres b be mantioned elong with offer to ba
submitied In the format stwched In Ssctian |, Annsore-5 = Information to BHEL

Acceptance of makes shall be sublect to BHELS End oustomer sccepiance during the detalled
sngmnanring without ot and delivary Implicrtian to BHEL

Bilder has 1o subriit the sub-wender questannalre {atiaced herewith} along with recesary
credantiak in cesa the praposed sub-vendor & not 2z par the Ixt provided.

The camplete 18t wil be netessadly submitted within ane month of placernertt of LOI bo ensure
Umely plecement of order for B0k, Bidder bo maesy the capability of ther proposed sub-vendoern

In termz of preparation of drewings, cskulations, documnents, queltty ssourance, supply of
matarial siz. 25 par praject schadule bafore plecing the arder on tham.
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667046

-PEM-MAX
raddid
NTPC

CORPORATE QUALITY ASSURANCE
SUB-VENDOR QUESTIONNAIRE

Item/Scope of Sub-contracting

ii.

Address of the registered office

Details of Contact Person

(Name, Designation, Mobile, Email)

iii.

Name and Address of the proposed Sub-vendor’s works

where item is being manufactured

Details of Contact Person:

(Name, Designation, Mobile, Email)

iv. | Annual Production Capacity for proposed item/scope of
sub-contracting
v. | Annual production for last 3 years for proposed item/scope
of sub-contracting
vVi. | Details of proposed works
1. | Year of establishment of present works
2. | Year of commencement of manufacturing at above works
3. | Details of change in Works address in past (if any)
4. | Total Area
Covered Area
5. | Factory Registration Certificate Details attached at Annexure — F2.1
6. | Design/ Research & development set-up Applicable / Not applicable if manufacturing is as
(No. of manpower, their qualification, machines & tools | per Main Contractor/purchaser design)
employed etc.) Details attached at Annexure — F2.2
(if applicable)
7. | Overall organization Chart with Manpower Details Details attached at Annexure — F2.3
(Design/Manufacturing/Quality etc)
8. | After sales service set up in India, in case of foreign sub- | Applicable / Not applicable
vendor
(Location, Contact Person, Contact details etc.) Details attached at Annexure — F2.4
9. | Manufacturing process execution plan with flow chart | Details attached at Annexure — F2.5
indicating various stages of manufacturing from raw
material to finished product including outsourced process,
if any
Format No. : QS-01-QAI-P-04/F2-R2 1/2 Engg. div./QA&I
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667046

-PEM-MAX
raddid
NTPC

CORPORATE QUALITY ASSURANCE
SUB-VENDOR QUESTIONNAIRE

10.| Quality Control exercised during receipt of raw | Details attached at Annexure — F2.6
material/BOIL, in-process , Final Testing, packing
11.| Manufacturing facilities Details attached at Annexure — F2.7
(List of machines, special process facilities, material handling etc.)
12.| Testing facilities Details attached at Annexure — F2.8
(List of testing equipment)
13.| If manufacturing process involves fabrication then- Applicable / Not applicable
List of qualified Welders Details attached at Annexure — F2.9
List of qualified NDT personnel with area of specialization | (if applicable)
14.| List of out-sourced manufacturing processes with Sub- | Applicable / Not applicable
Vendors’ names & addresses
Details attached at Annexure. -F2.10
(if applicable)
15.| Supply reference list including recent supplies Details attached at Annexure — F2.11
(as per format given below)
Project/ | Customer | Supplied Item (Type/Rating/Model PO ref no/date Supplied Quantity Date of Supply
package | Name /Capacity/Size etc)
16.| Product satisfactory performance feedback | Attached at annexure - F2.12

letter/certificates/End User Feedback

17.| Summary of Type Test Report (Type Test Details, Report | Applicable / Not applicable
No, Agency, Date of testing) for the proposed product
(similar or higher rating) Details attached at Annexure — F2.13
Note:- Reports need not to be submitted (if applicable)
18.| Statutory / mandatory certification for the proposed | Applicable / Not applicable
product
Details attached at Annexure — F2.14
(if applicable)
19.| Copy of ISO 9001 certificate Attached at Annexure — F2.15
(if available)
20.| Product technical catalogues for proposed item (if | Details attached at Annexure — F2.16
available)
Name: Desig: Sign: Date:
Company’s Seal/Stamp:-
Format No. : QS-01-QAI-P-04/F2-R2 2/2 Engg. div./QA&I
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g | T SPECIFICATION No! PE-TS-#13-571-10000-A084
';" 4 x 250 MW BRECL NABINAGAR TPP SECTION-1 Subs SectionD
TECHNICAL SPECRCATION FOR :
AGITATORS OF FGD SLURRY TANKS REV.00 | DATE: oCT 2021
SHEET : 1 OF 1
ANNEXURE-II

MANDATORY SPARE LIST

243



667046/2022/PS-PEM-MAX

TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS
4 x250 MW BRBCL NABINAGAR TPP

SPECIFICATION NO. :PE-TS-463-571-18000-A003

MANDATORY SPARE LIST

ANNEXURE-II

SI. No. |PARTICULARS

Unit /Quantity
( Nos./SET/%)

1 AGITATORS

1.1 AUXILIARY ABSORBENT TANK AGITATOR

1 Impeller Assembly 2 no. of each type and size
2 Bearing Assembly 2 no. of each type and size
3 Motor 1 no. of each type

4 Belt and Pulley (If applicable) 2 no. of each type and size
5 Gear Box Assembly (If Applicable) 1 no. of each type and size
6 Agitator shaft assembly 2 no. of each type and size
7 Shaft Seal 2 no. of each type and size
8 Complete Agitator Assembly 1 no. of each type and size

1.2 LIMESTONE SLURRY STORAGE TANK AGITATORS

1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 1 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 2 no. of each type and size
7 Complete Agitator Assembly 1 no. of each type and size

13 PRIMARY HYDRO-CYCLONE FEED TANK AGITATOR

1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 1 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 2 no. of each type and size
7 Complete Agitator Assembly 1 no. of each type and size

1.4 SECONDARY HYDROCYCLONE FEED TANK AGITATOR

1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 1 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 2 no. of each type and size
7 Complete Agitator Assembly 1 no. of each type and size

1.5 FILTRATE WATER TANK AGITATOR

1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 1 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 2 no. of each type and size
7 Complete Agitator Assembly 1 no. of each type and size

1.6 WASTE WATER TANK AGITATOR

1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 1 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 2 no. of each type and size
7 Complete Agitator Assembly 1 no. of each type and size

250



667046/2022/PS-PEM-MAX

TECHNICAL SPECIFICATION FOR SPECIFICATION NO. :PE-TS-463-571-18000-A003
AGITATORS OF FGD SLURRY TANKS
4 x250 MW BRBCL NABINAGAR TPP

MANDATORY SPARE LIST ANNEXURE-II
Sl..No. |PARTICULARS (U;: s’ ?;E:;%
17 AGITATOR FOR DRAIN PIT ( FOR ABSROBER AREA, GYPSEM AREA
AND LIMESTONE AREA)
1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 1 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 2 no. of each type and size
7 Complete Agitator Assembly 1 no. of each type and size
Note:

1)One set means 100% complete replacement of the particular component/equipment, as mentioned i.e., Set for the particular equipment,
would include all components required to replace the item. For example, a set of bearing shall include all hardware normally required while
replacing the bearings. It is further, intended that the assembly / sub-assembly which have different orientation (like left hand or right hand,
top or bottom), different direction of rotation or mirror image positioning or any other reasons which result in maintaining two different sets of
the spares to be used for the subject assembly / sub-assembly, these shall be considered as different types of assembly/sub-assembly.

2) Wherever the quantities have been indicated for each type, size, thickness, material, radius, range etc. these shall cover all the items
supplied and installed.

3) In case spares indicated in the list are not applicable to the particular design offered by the bidder, the bidder should offer spares
applicable to offered design with quantities generally in line with the approach followed in the above list.

4) Any item which is quoted as “not applicable” in the above list and is found to be “applicable” at a later date shall be supplied by the Bidder
without any commercial implications. The Bidder shall note that if there in any change/ variation in equipment/ system during detail
engineering which causes any change/ variation in the essential spares quantity, the same shall be supplied without any commercial
implications. The price indicated for the mandatory spares shall be considered for the purpose of evaluation.

5) Mandatory spares shall not be dispatched before dispatch of corresponding main equipment. The spares shall be treated and packed for a
long storage under the climatic condition prevailing at site.

6) All spares supplied under this contract shall be strictly interchangeable with parts for which they are intended for replacements. These
spares should include all mounted accessories like components, boards, add or items, fitting, connectors etc. and be complete in all respects
so that the replacement of the main items by these spares does not require any additional item. The vendors must conform the pair to pair
compatibility of each electrical spares modules with the modules supplied in the original package. All electronic modules should be pre-set
and/or pre-programmed for ready use at site. Alternatively, suitable instruction sheet indicating the details of required PCB jumper position,
BCD which is setting, EPROM/PROM listing etc should be packed along with each module. Also a caution mark sign should be put on all
such module which needs pre-setting/pre-programming before putting them in to service. The spare shall be treated and properly packed for
long term storage.

7) Each spare shall be clearly marked and labelled on the outside of the packing with its description. When more than one spare part is
packed in single case, a general description of the contents shall be shown on the outside of such case and a detailed list enclosed. All
cases, containers and other packages must be suitably marked and numbered for the purpose of identification.

8) Set for the particular equipment, would include all components required to replace the item, for example a set of bearing shall include all
hardware normally required while replacing the bearings. It is further intended that the assembly / sub-assembly which have different
orientation (like left hand or right hand, top or bottom), different direction of rotation or mirror image positioning or any other reasons which
result in maintaining two different sets of the spares to be used for the subject assembly / sub-assembly, these shall be considered as
different types of assembly/sub-assembly.

9)All the spares shall be manufactured along with the main equipment components as a continuous operation as per same specification and
quality plan.

10)The Contractor shall warrant that all spares supplied will be new and in accordance with the Contract Documents and will be free from
defects in design, material and workmanship.

11) Any cell left blank in the unpriced schedule shall be teated as "Quoted".

12) Bidder to provide mandatory spares as asked above for each type of tank separately ,even in case type & size of tank of agitator is
similar.
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NTPC COMMENTS REFERENCE NUMBER CC:PE:0270:109:31244

DATED: 03.01.2020

practice.

NTPC Contract specification Part
B Clause: 7.07.02

SI.No. NTPC Comments BHEL Reply

1 Project Owner is BRBCL (a joint venture Document is updated as per the
between NTPC and Indian Railways) requirement.
NTPC is consultant for this project. Cover
sheet may kindly be updated by BHEL for
all documents being submitted henceforth.

2 The document is submitted without Submitted document is vetted by MHPS
MHPS vetting. BHEL to ensure MHPS (QFGDM)
vetting in next revision.

3 Why the filtrate tank is being sized As explained during TCM,
based on flow from tank to absorber. Quantity of flow (m3/hr.) for
It should be sized based on inflow to both inflow to Filtrate water tank
the filtrate tank from secondary from Vacuum belt filter,
dewatering, cake wash, belt & cloth Secondary hydro cyclone
wash, waste water from waste water underflow, Waste water return
tank, gypsum dewatering sump and the Outflow from Filtrate
discharge etc. water tank to absorber is same

only.

4 0.5 hr retention time appears to be This is decided as per MHPS
on lower side. What is the basis? Standard and the same is
Kindly share MHPS practice. followed in all current NTPC

Projects.

5 BHEL has considered 0.5m level This is decided as per MHPS
difference between HH and tank top Standard and the same is
for all tanks. Kindly share the basis followed in all current NTPC
for the same. Projects.

6 Subject to the finalizing of vendor LL Level specified in this
input document is final.

7 What is the basis? Kindly share MHPS Retention time is arrived as per

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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considered?

8 Subject to the finalizing of vendor LL Level specified in this
input document is final.
9 What is the basis? Kindly share MHPS Retention time is arrived as per
practice NTPC Contract specification Part
A Clause: 5.05.00
10 Subject to the finalizing of vendor LL Level specified in this
input document is final.
11 What is the basis? Kindly share MHPS Retention time is arrived as per
practice NTPC Contract specification Part
B Clause: 7.07.06
12 Subject to the finalizing of vendor LL Level specified in this
input document is final.
13 What is the basis? Kindly share MHPS Retention time is arrived as per
practice NTPC Contract specification Part
B Clause: 6.06.00
14 Subject to the finalizing of vendor LL Level specified in this
input document is final.
15 What is the value of spray pipe drain Details included

BHEL to kindly check the
possibility of sump pump starvation
with this sump capacity (sump pump
flow as per pump sizing document is

16 Subject to the finalizing of vendor LL Level specified in this
input document is final.
17 What is the basis for considering 25m3? As discussed during TCM, This is

as per MHPS Standard practice
and the same is followed for all
current ongoing NTPC Projects

85m3/h)

18 Subject to the finalizing of vendor LL Level specified in this
input document is final.

19 What is the basis for considering This is as per MHPS Standard
25m3 practice and the same is followed

for all current ongoing NTPC
Projects.
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20

Subject to the finalizing of vendor
input

LL Level specified in this
document is final.

21

What is the basis for considering
25m3

This is as per MHPS Standard
practice and the same is followed
for all current ongoing NTPC
Projects.

22

Subject to the finalizing of vendor
input and approved piping layout

LL Level specified in this
document is final.

23

Why is stream 805 divided by 2?

Stream No: 805 is the summation
of Filter cloth wash and Cake
wash. Generally Process water is
used for Filter cloth wash
requirement and clarified water
is used for Cake Wash
requirement. Hence for sizing
process water tank 805 was
divided by 2.

24

15 min appears to be on a lower side.
BHEL to share its experience/basis.

Retention time is arrived as per
NTPC Contract specification Part
B Clause: 13.01.00

25

Subject to the finalizing of vendor
input

LL Level specified in this
document is final.

26

Why 805 stream is divided by 2

Stream No: 805 is the summation
of Filter cloth wash and Cake
wash. Generally Process water is
used for Filter cloth wash
requirement and clarified water
is used for Cake Wash
requirement. Hence for sizing
clarified water tank 805 was
divided by 2.

27

Kindly share the basis?

Retention time is arrived as per
NTPC Contract specification Part
B Clause: 7.04.07

28

Subject to the finalizing of vendor
input

LL Level specified in this
document is final.
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entry agitators in each case? Also
confirm that the number of agitators
considered are sufficient for the FGD
application.

29 Why 805 stream is divided by 2 Stream No: 805 is the summation
of Filter cloth wash and Cake
wash. Generally Process water is
used for Filter cloth wash
requirement and clarified water
is used for Cake Wash
requirement. Hence for sizing
Belt filter wash tank 805 was
divided by 2.

30 Kindly share the basis? Retention time of clarified water
tank is used for Belt filter wash
tank also

31 Subject to the finalizing of vendor LL Level specified in this

input document is final.

32 BHEL to kindly note that all sizing Noted.

documents are subjected to approval
of mass flow balance.
33 Kindly furnish the number of top As discussed during TCM, the

Quantity of Top entry agitator is
always only One (01) no. per
tank.
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1. Gas condition for Tank Sizing:

S.No. | Gas Condition Feature

1 VWO Maximum Absorbed SO, Condition

Maximum Inlet Gas flow condition

2. Tank Sizing Basis

Tank size is decided as per the following

M
LL — Pump LL level m |:|
L —LL+02m — Hfl
H - Effective height m
Top
HH -H+02m
Top -HH+05m 0—L - tL
D

Effective volume =3.14/4x ® * 2 x (H-L)

Hold volume =314/4x ® * 2 x (HH)
H/D ratio =1-1.2

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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S.No | Item No | Service | Design Process Design Basis
Spec Parameter
1 00- Filtrate | 4500 mm D X | Process 94.64 m3/h (Refer Mass Flow Balance
HTM- | water 5000 mmH Capacity (Design Point) data stream no. <402>
03-BB- | Tank Quantity = 1 X 4 units).
001 no (Common

Retention | 0.5 hr. (As per MHPS Practice
Time and in line with all current ongoing
NTPC Projects) (1)

Required 94.64 m3h x 0.5 hr =47.32 m3

for four units)

volume
Tank Level is designated as follows
M Top | 5.0
HH | 4.5
— HH=45m H |43
— H=43m L 113
50m
LL | 1.1
oL 0 — L=1.3m :
— LL=11m | Effective volume
=3.14/4x45"2x(4.3-1.3)
4.5 mD = 47.69 m3>47.32 m3

Hold Volume
=3.14/4x45"2x(4.5)
=71.53 m3

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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S.No | Item Service Design Spec | Process Design Basis
No Parameter
2 00- Secondary | 5000 mm D X | Process 6148 mdh (Refer Mass Flow
HTM- | waste 5200mm  H | Capacity Balance Design Point data stream
04-BB- | water Quantity = 1 | for each no. <202> x 4 units.)
001 Hydro no. (Common | tank
Cyclone for four units)
feed Tank Retention | 1hr (As per NTPC Contract
Time specification Part B Clause:
7.07.02) (1)
Required 61.48 m3h x 1hr =61.48 m3
volume
Tank Level is designated as follows
W Top | 5.2
HH | 4.7
I i S s
L |12
cam LL (1.0
o0—0 _ ti;ﬁor:n Effective volume
=3.14/4x5"2x(4.5-1.2)
50 mD =64.76 m®>61.48 m3
Hold Volume
=3.14/4x5"2x(4.7)
=92 m?3

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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S.No | Item No | Service Design Process Design Basis
Spec Parameter
3 00-HTM- | Primary 5500 mm | Process 106.4m3%h (Refer Mass Flow Balance
00-BB- Hydro D X 6400 | Capacity for | Design Point data stream no. <201> x 4
001 Cyclone | mm H | each tank units.)
feed Quantity
Tank = 1 no. | Retention 1hr (As per NTPC Contract
(Common | Time specification Part A Clause: 5.05.00)
for  four @
units) Required 106.4 m3h x 1hr = 106.4 m?
volume
Tank Level is designated as follows
v Top |64
HH | 5.9
— HH=5.9m
— H=57m H 57
L [1.2
6.4 m
LL {1.0
00 — 1AM Efective vol
— Ll=12m ective volume
=3.14/4x55"2x(5.7-1.2)
5.5 mD =106.86m*>106.4 m?
Hold Volume
=3.14/4x55"2x(5.9)
=140 m3

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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S.No | Item Service | Design Spec | Process Design Basis
No Parameter
4 00- Waste 6500 mmD X | Process 19.64 m%h (Refer Mass Flow Balance
HTM- water 7000 mmH Capacity (Design Point) data stream no. <205> x
05-BB- | tank Quantity = 1 4 units).
001 no (Common | Retention 8 hr (As per NTPC Contract specification
for four units) | Time Part B Clause: 7.07.06) (1)

Required 19.64 m3/h x 8 hr = 157.12 m3

volume
Tank Level is designated as follows
M Top | 7.0
HH | 6.5
— HH=6.5m
— H=6.3m H |63
L |12
7.0m
LL [ 1.0
— L=12m
———0a — LL=1om | Effective volume
=3.14/4x6.5"2x(6.3-1.2)
6.5 mD =169.15m3>157.12 m?3

Hold Volume
=3.14/4x6.5"2x(6.5)
=215 m3

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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S.No | Item No Service Design | Process Design Basis
Spec Parameter
5 00-HTK- Lime 11500 Process a) Limestone required = 4.63 TPH per
03-BB- stone mmDX | Capacity for | unit from (Refer Mass Flow Balance
001/002 slurry 11700 each tank (Design Point) data stream no <501>)
storage mm H b) 20% (w/w) Limestone slurry = 4.63
Tank A/B | Quantit TPH/20%
y= mass flow rate = 23.15 TPH per unit
2 no. c¢) 20%(w/w) Limestone slurry density =
1.130 t/m3
d)20% (w/w) Limestone slurry = 23.15
TPH / 1.130volume flow rate = 20.48
m3/hr per unit
For four (4) units=20.48 m3/hrx4
=81.92 m3h
Retention 12.0 hr (As per NTPC Contract
Time specification Part B Clause: 6.06.00) @

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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Required 81.92 m3/h x 12 hr = 983.04 m3
volume
Tank Level is designated as follows
M
Top |11.7
™ — HH=11.2m HH | 11.2
— H=11.0m H [11.0
L (1.2
11.7m L 1.0
—L=12m Effective volume
0= _LL=10m |=3.14/4x11.522x(11.0-1.2) m
v =1017.40 m3>983.04 m3
115mD Hold Volume

=3.14/4x11542x(11.2) m

=1162 m?
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S.No | Item Service Design Process Design Basis
No Spec Parameter
6 00- Auxiliary | 9500 mmD | Process Absorber Tank Volume including the
HTT- Absorbent | X10300 Capacity spray pipe drain = 659 m3.
00-BB- | Tank mmH 13.9m(W) X 7.9m (L) X 6.0m(H) = 659
001 Quantity = 1 m3(1m extra height taken for spray
no pipe drain) (1)
(Common Retention | Batch Operation
for four | Time
units)
Required | 659 m3
volume
Tank Level is designated to be empty
during normal operation. Therefore the
volume from bottom to H is considered
as hold volume of tank.
— HH=9.8 m Top 1103
— H=9.6m HH 198
10.3m H |96
L |12
MH—] —m] LL [1.0
Effective volume
9.5mD ‘ =3.14/4x9.5"2x(9.6-0.0)
= 680.12m3>659 m?3
Hold Volume
=3.14/4x95"2x(9.8)
=694.3 m?3
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S. | Item No Service Design Spec | Process Design Basis
No Parameter
7 10/20/30/ | Absorber | 4000 mmW | Process 25 m? (As per MHPS Standard
40-HTT- | Area X4000 mm | Capacity practice and in line with all current
00-BB- | Drain LX 4000 mm | for each ongoing FGD Projects) (1)
001 Sump D Sump
Quantity = 4 | Retention Batch Operation
nos. for four | Time
Units
Required 25m3
volume
Tank Level is designated as follows
Top [ 4.0
HH | 3.5
m H |33
Ky J] (L L [16
= — HH=3.5m LL [ 1.4
4.0m 0L : L'ff:: ?ffective volume
— LL=14m =40mx4.0mx(3.3-1.6) m
~ =27.2m3>25 m3
40m Hold Volume

=40mx4.0mx3.5m
=56 m3

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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S.No | Item Service | Design Process Design Basis
No Spec Parameter
8 00- Gypsum | 4000mmwW Process 25 m3 (As per MHPS Standard
HTT- Area X 4000mmL | Capacity practice and in line with all current
01-BB- | Drain X 4000mmH ongoing FGD Projects) (1)
001 Sump
Quantity = 1
no. Retention | Batch Operation
(Common Time
for four
units)
Required 25m3
volume
Tank Level is designated as follows
Top | 4.0
m HH |35
A [1— HH=3.5m H |33
. — — H=33m
40m T 1.6
S I vy I
Effective volume
| =40mx4.0mx(3.3-1.6) m
| 40m =27.2m3 >25 m3
Hold Volume
=40mx4.0mx35m
=56 m3

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
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S.No Item No | Service | Design Process Design Basis
Spec Parameter
9 00-HTT- | Lime 4000mm Process 25 m3 (As per MHPS Standard
02-BB- Stone W X | Capacity practice and in line with all current
001 Area 4000mmL ongoing FGD Projects) (1)
Drain X
Sump 4000mmH | Retention Batch Operation
Time
Quantity =
1
no.(Comm _
Required 25m3
on for four
volume
units)
Tank Level is designated as follows
Top | 4.0
L_rl HH | 3.5
N _ HH=35m
I {1 h-33m il
— — L (1.6
4.0m
=16 LL (1.4
—_— = . m
O (] Effective volume
—LL=14m
=40mx4.0mx(3.3-1.6) m
N I =27.2m3 >25m3
| 40m Hold Volume
=40mx4.0mx3.5m
=56 m3
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é. o |lItem Service | Design Process Design Basis
\\ Spec Parameter
1 Process | 5000 mmD X | Process 274.56m?%h (Refer Mass Flow Balance
Water 5700 mmH Capacity (Design Point) data stream no. (<801>
Tank + <802> + <803> + <804> + <805>/2
B Quantity = 2 + <806>) x 4 units).
001/0 nos.
02 (common for
all four Units) Retention 0.25 hr (As per NTPC Contract
Time specification Part B Clause:
13.01.00) (1)
Required 274.56m%h x 0.25 hr = 68.64 m?3
volume
Tank Level is designated as follows
Top | 5.7
HH | 5.2
H | 5.0
- L [15
57m
— L=15m \ ll
— LL=13m Effective volume
=314 /4 x5.0"2x(5.0-1.5) m
5.0 mD = 68.7 m3>68.64 m3 (1)
Hold Volume
=3.14/4x5.022x(52) m
=102 m3 (1)

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized

agents. Any unauthorized use is strictly prohibited.

Page 17 of 20

269



SIZING CALCULATION ,SELECTION PARAMETER FOR ALL
TANKS ( SLURRY & WATER)

BHEL Document No.

4-FW-000-00877

Customer Document No.

0270-109-PVM-U-009

. | tem No | Service Design Spec | Process Design Basis
k Parameter
2 Cake wash | 3000mmDX Process 11.2 m3h (Refer Mass Flow Balance
(Clarified 3500 mmH | Capacity Design Point data stream
water) Tank | Quantity = 2 | for each no.(<805>/2) x 4 units
nos. tank
(Common for :
all four Units) Retention | 1hr (As per NTPC Contract
Time specification Part B Clause:
7.04.07) (1)
Required 11.2 m3h x 1hr =11.2 m3
volume

35m

3m

Tank Level is designated as follows

— L=12m

Top | 3.5

HH | 3.0

H |28

L 1.2

\ LL [1.0

~ LL=1.0m

=3.14/4x3.0"
=21.20 m3
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S.No | Item Service Design Spec | Process Design Basis
No Parameter
00- |Belt Filter | 3000 mm D X | Process 11.2 m3h (Refer Mass Flow Balance
3\ HTM- | Wash Tank | 3500 mm H | Capacity Design Point data stream
01- Quantity = 2 | for each no.(<805>/2) x 4 units.
BB« nos. tank
001/0 (Common for | Retention 1hr (In line with clarified water
02 all four Units) | Time tank and followed the same for
all current ongoing projects) (1)
Required 11.20 m3/h x 1hr = 11.20 m3
volume
Tank Level is designated as follows
Top | 3.5
HH | 3.0
H |28
L {12
35m LL | 1.0*

Effective volume
=3.14/4x3"2x(2.8-1.2)
241.30 m3>11.20 m3

Reference Documents
- Mass Flow Balance data — 0270-109-PVM-W-002

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized
agents. Any unauthorized use is strictly prohibited.
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SIZING CALCULATION ,SELECTION PARAMETER FOR ALL
TANKS ( SLURRY & WATER)

BHEL Document No.

4-FW-000-00877

Customer Document No.

0270-109-PVM-U-009

Annexure —\1:

The confidential information contained on this page is property of BHEL and is for the use of the recipient or their authorized

agents. Any unauthorized use is strictly prohibited.
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SEAWORTHY PACKING
(PACKING INSTRUCTIONS FOR GENERAL COMPONENTS / ASSEMBLIES / EQUIPMENT)

1 GENERAL

This standard lays down packing instructions for seaworthy packing of Components /Assemblies/
Equipment to be dispatched against Customer's contracts, for which there are no special instructions
issued by the Engineering Departments.

The Components/Assemblies need to be packed suitably to avoid physical damage & corrosion during
transit for storage. For specific applications the concerned engineering department shall issue a
product standard. Reference of this standard, must appear in the Shipping list/Packing List.

2 SCOPE

This procedure gives minimum guidelines for seaworthy packing to be complied with for packing of
Components /Assemblies / Equipment. This packing shall be suitable for different handling operations
and for the adverse conditions during transportation and during indoor / outdoor storage for periods
more than one year.

3 CROSS REFERRED SPECIFICATION

— Multi-layered cross laminated plastic film :|/AA51420

— Packing Wood :|[AA51401

— Silica gel :[AA55619

— Thermocole :IAA51416

— Packing slip holders 1 JAA7240901

— Corrugated Fibre Board :/AA51414

— Rubber sheet :JAA59001

— VCI paper :/AA51406

— High quality full glossy out door finishing paint :|AA56126

— Polyethylene air bubble film (1S 12787

— Structural steel - standard quality (plates, sections, strips flats & bars) :
— International Standards For Phytosanitary Measures No. 15 : ISPM-15:2009

4 WOOD SPECIFICATION FOR PACKING
The wood shall conform to specification AA51401.
For export packing wood in addition to the above the following has to be met:

The standard requires the use of debarked wood in the construction of compliant wood packaging
material. Debarked wood is defined in the ISPM 5.

5 TYPE OF PACKING

The following 5 types of packings have been standardized for packing of General Components
/Assemblies.

279
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— ‘OP’ - Open Type
— ‘PP’ - Partially Packed
— ‘CP’ - Crate Packing - Components/Equipment requiring physical protection

— ‘CQ’ - Case Packing - Small medium Components/ Assemblies/ Equipment which require corrosion &
physical protection

— ‘CR’ - Case Packing - Electrical Components/Assemblies which require special packing viz. Water
Proof, Shock Proof, etc.
6 DESCRIPTION OF TYPES OF PACKING

The various types of packing, as standardized above, are described below.

6.1 ‘OP’ - Open Type

In case, of components which are not affected by water & dust & do not require special protection &, are
generally not machined, shall be sent as open packages. However these components may be sent in
crates, wherever necessary.

6.2 ‘PP’ - Partially Packed

Components which need special protection, at selected portions only, shall be dispatched partially
packed. Machined surfaces should not be allowed to come directly in contact with the wood. Such
surfaces after application of TRP should be protected with Multi-layered cross laminated plastic film to
AA51420.

6.3 ‘CP’ - Crate Packing — General

Assemblies/Components which need only physical protection from the point of view of handling shall be
dispatched duly packed in crates.

6.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment

a) Small & Medium sized components/assemblies/equipment due to size/weight & to avoid handling,
and pilferage, problems shall be packed in Case/Containers.

b) Wherever required adequate quantity of silica gel to AA55619 or VCI Powder/ Tablets, packed in thin
muslin cloth cotton bags shall be suitably placed.

c) Small machines/components of less weight shall be provided with suitable cushioning. Wood
Wool/Expanded Polyethylene Foam Sheet, if used, shall be sandwiched between polyethylene sheets
and sealed.

d) The components inside the case shall be entirely covered with Multi-layered cross laminated
plastic film to AA51420, where-ever required.

6.5 ‘CR’ - Case Packing - Electrical & Electronic Components/Assemblies
Delicate components likely to be damaged e.g. Gauges, Instruments etc. are to be wrapped in waxed
paper or polyethylene air bubble film and packed in cartons.

a) Adequate quantity of Silica gel to AA55619 packed in cotton bags, of 100 grams each are to be
suitably placed in the cartons. The cartons shall be entirely covered with Multi-layered cross
laminated plastic film to AA51420, before being packed in the cases.

b) VCI Powder/Tablets can be used as an alternative to Silica Gel to ]AA55619.

c) Empty space in the cartons shall be filled with small chips of Expanded Polystyrene (Thermocole),
Wood Wool etc. Polyethylene air bubble film shall conform to IS 12787/AA51420 |Expanded
polystyrene (Thermocole) shall conform to AA51416.

d) The cartons shall be manufactured from corrugated Fibre Board, meeting requirements of |AA51414.
6.6 Special Packing

Components requiring special packing (as per customer/contractual/ engineering requirements) not
ncluded in this specification shall be covered by product standards.
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7 PREPARATION OF PACKING CASE

1) Cases and crates with gross weight up to 1,000 kgs. shall be provided with bottom cleats of min.
40 mm thicknesses to ensure clearance for handling by forklift. Cases and crates exceeding gross
weight of 1,000 kgs. shall be provided with skid runners, number and size according to weight of
package.

2) The base of the case shall be made of wooden batons for planks giving necessary reinforcement,
such that the bottom of the equipment is at a height of 100 to 200 mm from the ground level
depending upon size & weight of equipment. However for packing cases of smaller size equipment
can be at a height of 40 mm from the ground level.

3) In case of 'CR1 - Packing Viz. Electrical & Electronic components for instruments/assemblies, a
rubber sheet, Self-expanded polyethene foam sheet, preferably 10 mm thick, shall be fixed on to the
base to act as cushioning to the equipment.

4) The four sides, shall be lined, from inside with multi-layered cross-laminated polyethylene sheet of
90GSM as per AA51420 and tacked at suitable places.

Whenever specified the top cover will have a layer of multi-layered cross laminated polyethylene
sheet of 90 GSM over the cover. This should project about 100 - 250mm on all sides.

It is preferable to have a single piece of the above Multi-layered cross laminated polyethylene
sheet fixed on the four sides. In case jointing is unavoidable, it should be done by overlapping of
approximately 100mm.

5) Place the Components/cartons with corrosion inhibitors duly applied wherever necessary for place
suitably, thin muslin cloths bags containing 100 grams (approx.) of activated Blue Silica Gel to
AA55619, wherever necessary. Alternatively VCI Powder or Tablet may be used.

6) In case, depression is formed, at the top, after the equipment is lowered, provide ply board/wooden
batons.

7) Cover the whole equipment with polyethylene sheet of at least 100 micron thickness, on all sides
preferably by a single piece.

8) For indoor panels/equipment, provide suitable packing batons with covering of
Thermocole/expanded soft polyethylene foam/polyethylene air bubble film wrapped with suitable
cords, to avoid cutting of the polyethylene sheet so that finished surface is not damaged.

9) Empty space in the box shall be filled with adequate cushioning material e.g. Thermocole Chips,
Wood Wool etc. to avoid movement for shocks. Alternatively put wooden blocks/batons wherever
necessary.

10) The inner side of the top cover shall be lined with polyethylene sheet, of at least

11) 100 micron thickness, which shall project approximately 25 to 150 mm depending upon the size of
the case on all sides of the top cover shall be provided below the top cover. This projection, after
nailing the top cover, shall be folded over, on the sides of the crates & tacked, to, prevent ingress of
water from the top.

12) For specific requirement of packing the cases are to be provided with Tongue and Groove joints.
8 STEEL CONTAINERS

Steel containers for packing can be used in case of repeated supplies of the same equipment. Empty
steel containers are to be returned back from customer's end and to be reused for the next supplies.

The containers are to be made of structural steel as per |[AA10108|with proper reinforcement with |, C
and T Sections.

Following precautions are to be taken during packing:

— Put the Components/Assemblies/Equipment in the steel container properly. Cover the
Components/Assemblies/Equipment with polythene.
— To arrest the movement in the steel container necessary wooden Blocks/Batons may be put.

— Put cover on steel, container and Bolt Properly.
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9 SEALED PACKING

Components sub-assemblies and assemblies sensitive to climatic conditions shall be packed seal tight.
All the openings of the sensitive components, sub-assemblies and assemblies shall be blanketed to
prevent the ingress of dust and moisture.

The components sub-assemblies and assemblies are completely covered with 2 layers of polyethylene
sheet. All sharp corners and edges are to be protected by rubber mats to prevent the polyethylene sheet
from damage. Top surface of the case shall be free from dents to prevent rain water pockets.

10 SLING PLATE

Sling plate shall be provided to prevent damage to the packing box during lifting. Size of the sling plate
shall be selected depending upon the net weight of the consignment.

11 PACKING SLIP HOLDERS

Two nos. steel packing slip holders, specification no.l| AA7240901]|containing the packing list, sealed in
thick polyethylene film, shall be fixed one inside and the other outside the packing box.

12 Volatile Corrosion Inhibitor (VCI) Paper

a) Un-protected surfaces of steel and cast iron components, tools bearing, shaft seals etc. are covered
with VCI paper. VCI paper has been impregnated with corrosion inhibitors which by evaporation and
chemical conversion protect metals in an enclosed area against corrosion.

b) 7 m3 VCI paper is necessary for 1 m? of packed item approximately as perfAA51406.
Application Limitation:

VCI paper shall not be used for components made of aluminium, aluminium alloys as well as Zinc,
copper, brass, cadmium and silver.

VCI powder is sprinkled inside the piping components ends shall be protected with end cover as
specified in plant standards, drawings.

13 Moisture Absorber

Silica gel is used for this purpose to protect the contents over sufficiently long time from corrosion. At the
time of use, silica gel should be so dried that its colour becomes dark blue. These shall be filled in small
cotton bags. Before sealing the equipment, the silica gel bags should be kept inside the polyethylene
film cover at different locations. The quantity of silica gel should not be less than 1.0 kg per cubic metre
volume of the packing box
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a)

d)
e)

a)
b)
c)
d)
e)
f)
9)
h)

14 GENERAL PRECAUTIONS

While fixing nails during packing, necessary care shall be taken to ensure that materials used for
protection inside the case e.g. paper, polyethylene sheet, coir etc. do not get damaged.

Sling protection brackets to be provided on cases wherever required.

It shall be ensured that all stencil marks external, front & rear sides of the casing shall be of water
proof Material to prevent obliteration in transit.

The various caution signs shall be marked with stencil on both sides of the packing box.

Do not pack any other Mechanical items with this case (do not use any other non-permitted
packing materials).

THE FOLLOWING DETAILS ARE TO BE MARKED ON THE PACKING CASES.

Address of consignee.

Purchase Order No./ SO No/WO No.
Description of item or title of packing list.
Case identification Number/ Packing List No.
Net Weight.

Gross Weight.

Dimensions of box

Marking showing upright position.

Marking showing sling position.

Marking showing umbrella (i.e. for machines/components to be stored under covered storage.
Loading and unloading precautions
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Figure 1

CENTER OF GRAVITY

Figure 2
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Table 1

Black and Red Marking Ink to IS: 1234 "Ink, Stencil, Oil Base, For Marking Porous Surfaces" or
duplicating ink stencilling, oil base for marking porous surfaces.

All cases containing fragile items are to be stencilled with red marking and stencilling paint/ink.
"HANDLE WITH CARE", "FRAGILE DO NOT TURN OVER".

Besides the caution signs the product information shall be stencilled of letters with 13mm to 50mm
height.

In case of consignment consists of more than one package, each package shall carry its Package No.
as given in shipping list. All caution signs shall be stencilled in higher quality full glossy out door
finishing paint red in colour (AA56126). All other markings shall be carried out in black enamel
(AA56126).

Caution signs & other markings shall be stencilled on both the end shooks & the side shooks. Caution
sign (for slinging) shall be stencilled only on side shooks at the appropriate place.

Note: In case the size of package is small for using the stencils, then hand written letters/figures shall be allowed.
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Figure

15 PROCEDURE FOR HANDLING OF COMPONENTS

The purpose of this procedure is to protect the quality of the components/equipment while handling in
various stages of manufacturing packing & despatching.

Adequate care shall be taken in handling the material, and components to avoid damage during
receipts, storage issue manufacture & despatch operations.

Appropriate material handling equipment like fork lifters, cranes etc. Shall be used where
needed.

Lifting by crane and transportation by trolley of critical items and large components like rotors
castings etc. Shall be done carefully.

For critical items, where specified, special handling fixtures shall be used for lifting.

Slings and shackles used for lifting the components/equipment shall be checked for fitness and
suitability before use.

Slings used on machined surfaces shall be suitably padded. No slings shall be used on journal
surfaces.

Precision machined components like blades, catches, rollers etc. Shall be lifted using suitable
wooden pallets.

HANDLING OF COMPONENTS ON RECEIPT/DESPATCH:

Before loading/unloading a packing case from the carrier look for the following shipping instructions
painted on the packing case.

— The markings showing the upright position.

— The markings showing the sling position

— Markings showing the fragile contents.

— Other required markings as per Clause No. 12

Appropriate cranes and slings should be used for different components/ cases. Slings should
normally make an angle as minimum as possible (width wise) but in no case more than 15°.

Handling and lifting should be done without jerks or impacts.

Immediately after receipt of the goods, the packing should be examined all-round for any sign
of damage. If necessary, lift the cover or a number of boards of the case so as to make the
contents visible. In the event of sealed packing being used the plastic sheeting should not be
damaged. It is imperative that the packing material is restored in original condition after the
inspection.

On receipt of the equipment it should be checked with the shipping list and missing or
damage if any should be reported immediately. It is important to arrange for immediate
examination to determine the extent of the damage, the cause of the damage and where
applicable the person or persons responsible for the damage. According to general practice
when transporting by railway or by road vehicle the carrier concerned should be immediately
called upon (within specified periods) for jointly establishing a statement of the damage. This
is essential as a basis for a subsequent claim and possible damage report to the insurance
company.

Protective coating applied on machined surfaces should not be disturbed. The plastic
covering should be put back carefully so that it prevents ingress of dust and moisture. Some
packing may have vapour phase inhibitor (VPI) paper enclosed inside the packing cases. This
should be restored to its original place as far as possible.

Silica gel and such other chemicals kept in the box as desiccants and indicators should also
be left in the box itself.

16 Gl SHEET

The packing cases are covered with Gl sheet on outside for sides and top; inside for bottom as per the
-3 (Gl sheet covering is applicable for all closed type of wooden packing).
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17 Treatment of Wood & Application and use of the mark

For seaworthy export packing, treatment of wood has to be carried out as below subject to BHEL Engg &
QC approval.

As per customer requirement for export packing, wood to be treated as applicable should be done as per
International Standards for Phytosanitary Measures ISPM: 15 to control the growth stages viz. egg to
adult of structural insects (beetles, borers, bugs, fleas, flies, lice, moths, roaches, termites) and other
pests (mice, rats, spiders) etc. in stored products.

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must
conform to the requirements described in Annex 2 of ISPM 15.

17.1 Heat treatment using a conventional steam or dry kiln heat chamber (treatment code for the
mark: HT)

When using conventional heat chamber technology, the fundamental requirement is to achieve a
minimum temperature of 56 °C for a minimum duration of 30 continuous minutes throughout the entire
profile of the wood (including its core).

This temperature can be measured by inserting temperature sensors in the core of the wood.
Alternatively, when using kiln-drying heat chambers or other heat treatment chambers, treatment
schedules may be developed based on a series of test treatments during which the core temperature of
the wood at various locations inside the heat chamber has been measured and correlated with chamber
air temperature, taking into account the moisture content of the wood and other substantial parameters
(such as species and thickness of the wood, air flow rate and humidity). The test series must
demonstrate that a minimum temperature of 56 °C is maintained for a minimum duration of 30
continuous minutes throughout the entire profile of the wood.

Treatment schedules should be specified or approved by the National Plant Protection Organisation
(NPPO). Treatment providers should be approved by the NPPO.

17.2 Heat treatment using dielectric heating (treatment code for the mark: DH)

Where dielectric heating is used (e.g. microwave), wood packaging material composed of wood not
exceeding 20 cm when measured across the smallest dimension of the piece or the stack must be
heated to achieve a minimum temperature of 60 °C for 1 continuous minute throughout the entire profile
of the wood (including its surface). The prescribed temperature must be reached within 30 minutes from
the start of the treatment.

Treatment schedules should be specified or approved by the NPPO.

17.3 Methyl bromide treatment (treatment code for the mark: MB)

Wood packaging material containing a piece of wood exceeding 20 cm in cross-section at its smallest
dimension must not be treated with methyl bromide.

The fumigation of wood packaging material with methyl bromide must be in accordance with a schedule
specified or approved by the NPPO (National Plant Protection Organisation) that achieves the minimum
concentration-time product (CT) over 24 hours at the temperature and final residual concentration
specified in Table 1. This CT must be achieved throughout the profile of the wood, including its core,
although the concentrations would be measured in the ambient atmosphere. The minimum temperature
of the wood and its surrounding atmosphere must not be less than 10 °C and the minimum exposure
time must not be less than 24 hours. Monitoring of gas concentrations must be carried out at a minimum
at 2, 4 and 24 hours from the beginning of the treatment. In the case of longer exposure times and
weaker concentrations, additional measurement of the gas concentrations should be recorded at the end
of fumigation.

If the CT is not achieved over 24 hours, corrective action needs to be taken to ensure the CT is reached;
for example, the treatment is restarted or the treatment time extended for a maximum of 2 hours without
adding more methyl bromide to achieve the required CT (see the footnote to Table 2).
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Table 2 — Minimum CT over 24 hours for wood packaging material fumigated with methyl bromide

Minimum final concentration

o . 3
Temperature (°C) | CT (g-h/m?) over 24 h (g/m?) after 24 h#

21.0 or above 650 24
16.0 — 20.9 800 28
10.0 - 15.9 900 32

# In circumstances when the minimum final concentration is not achieved after 24 hours, a deviation in the
concentration of ~5% is permitted provided additional treatment time is added to the end of the treatment to
achieve the prescribed CT.

One example of a schedule that may be used for achieving the specified requirements is shown in Table 3.

Table 3 — Example of a treatment schedule that achieves the minimum required CT for wood
packaging material treated with methyl bromide (initial doses may need to be higher in conditions
of high sorption or leakage)

Minimum concentration
3 .
Temperature (°C) D(le;%e (g/m°) at:
2h 4 h 24 h
21.0 or above 48 36 31 24
16.0 — 20.9 56 42 36 28
10.0 - 15.9 64 48 42 32

Treatment providers should be approved by the NPPO.
17.4 Marking

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must
conform to the requirements described in ISPM 15.

18 PROVISION FOR INSPECTION

This clause is applicable only where contractual requirement of customer is there. For other packings
this is not applicable.

Each transportable packing’s shall have provision for inspection by customer authority etc. during
transport from origin of dispatched till destination. This inspection may require opening of the package
and subsequently closing it again. For this purpose suitable designed opening with bolted cover shall be
provided. Such an opening shall be clearly marked as “OPENING” with clear instruction for opening &
closing written on this cover. For large consignment the size of the opening shall be suitable to facilitate
entry of personnel.
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X250 MW BRBCL NABINAGAR TPP SPECIFICATION No: PE-TS-463-571-18000-A003

TECHNICAL SPEQIFICATION FOR SECTION : 1l

AGITATORS OF FGD SLURRY TANNKS
LIST OF DOCUMENTS TO BE SUBMITTED WITH

1

1.

4.

LR

BID REV:00 | DATE: OCT 2021
SHEET 10F 1
ANNEXURE-1
BIDDER SHOULD SUBMIT THE SIGNED AND STAMPED COPY OF THE
FOLLOWING DOCUMENTS:
Document for Evalustion:

Compllance cum confirmatlon certificate (Refer Annexure-2 of section-lI).
Pre-bid clarification, If any, as per format ghven under Sectlon-| {Annexure-3)
Amendment to specification, If any, Issued by BHEL dully signed and stamped,

Deviation schedule as per format given under Section-ll {Annexure-4], in case of any
deviations by bidder.

Documents for meeting the Pre-Qualification Requirement {3K format has to be
submitted along with supporting documerts as given under Annexure-10, section-l).

List of spedal tpols and tackles (Refer Annexure-7 of sectifon-i}.

Dully fllled Guaranteed power consumption format {In the format attached with the price
schedule] dedaring guaranteed power consumption value In KW along with the Technical
offer.

Document for Referance:

Agitator Schedule filled up by the bldder [Refer Annexure-8 of sectlon-ll}.

GA drawing, Exploded view with Material of consiruction, total welght of all Agltators
maodels offered.

Agitator Motor Sizing Calculation.

Electrical Load data filled up by the bidder {Refer Annexure-5 of section-l).

5. Testarrangemant at shop

Product catalogue for offered agitators

Detalls mentioned under reference documents are subject finallzation during detall englineering
meeting requirements mentloned In varlous parts of the specification.




SPECIFICATION Nr:Pe-TS-453-571-15N00-ANE
43050 MW BRBCL NARINAGAR TPP SECTION : Il
TECHNICAL SPECIFICATHIN FOR
SHEET:10F 2
ANNEXURE -2

PLIANCE CUM CONFIRMATION CERTIFICATE

The bidder shall confirm compllance with following by signing / stamping this compliance
certificate {every sheet} and fumish same with the offar,

b)

c}

d)

The scope of supply, technical details, construction features, design paramaters etc. shall
be as per technical specificatlon & there are no excluslons, other than those mentioned
under “exclusion and those resolved as per "Schedule of Deviations’, with regard to same.

There are no other deviations w.r.t. specifications other than those fumished in the
‘Schedule of Deviations’. Any other deviation, stated or Implied, taken elsewhere In the
offer stands withdrawn unless specifically brought out in the “Schedule of Deviations’

Bidder shall submit QP in the event of order based on the guidelines given in the
specification & QP enclosed thereln. QP will be subject to BHEL / CUSTOMER approval &
customer hold polnts for Inspection / testing shall be marked in the QP at the contract
stape. Inspection / testing shall be witnessed as per same apart from review of various
test certificates/ Inspection records etc. This is within the contracted price without any
extra implications to BHEL after award of the contract.

All drawings/ data-sheets / lulations etc. submitted along with the offer shall not be
taken cognlzance off.

e} The offered materals shall be either equivalent or superior 1o those specified In the

specification & shall meet the specified / intended duty requirements. In case the material
spectfied In the specifications is not compatible for intended duty requirements then same
shall be resolved by the bidder with BHEL during the pre-bid discussions, otherwise BHEL /
Customer's decision shall be binding on the bidder whenever the deficiency is pointed out.

For components where materials are not specified, same shall be suitable for intended
duty, all materials shall be subject to approval in the event of arder.

f} The commissloning spares shall be supplled on ‘As Required Basls’ & prices for same

E)

h)

included in the base price tself.
All sub vendors shall be subject to BHEL / CUSTOMER approval in the event of order.

Guarantee for plant/equipment shall be as per relevant cdause of GCC J SCC Jf Other
Commerclal Terms & Conditlons

In the event of order, all the material required for completing the job at site shall be
supplied by the bldder within the ordered price even If the same are addilonal to
approved billing break up, approved drawing or approved Bill of quantiies within the




SPECIFICATION No:PeE-T5-453-571-15N0-AMNE

4250 MW BRBCL NABINAGAR TPP SECTION - I

TECHNICAL SPECIFICATION FOR

AGITATORS OF FGD SLURRY TANKS REV.NG. 00 | OCT2021

SHEET:2 OF 2

it

scope of work as per tender specification. This clause will apply in case during site
commissloning, additional requirements emerges due to customer and f or consultant’s
comments. No extra claims shall be put on this account

Schedule of drawings submissions, comment incorporations & approval shall be as
stipulated In the speclficatlons. The successful bidder shall depute his design personnel to
BHEL's / Customer’s f Consultant’s office for across the table resolution of issues and to
get documents approved In the stipulated time.

As bullt drawings shall be submitted as and when required during the project execution.
The bidder has not tempered with this compliance cum conflrmation certificate and If at

any stage any tempering In the signed copy of this document Is noticed then same shall be
treated as breach of contract and suitable actions shall be taken against the bidder.

m) Successful bidder shall furnish detailed erection manual for each of the equipment

nj

supplled under this contract at least 3 months before the scheduled erectlon of the
concemed equipment / component or along with supply of concemed equipment /
component whichever Is earller.

Document approval by customer under Approval category or Information category shall
not absolve the vendor of their contractual obligations of completing the work as per
specification requirement. Any deviation from specified requirement shall be reported by
the vendor In writing and require written approval. Unless any change In specifled
requirement has been brought out by the vendor during detail engineering in writing
while submitting the decument to customer for approval, approved document (with
implicit dewviation) will not be cited as a reason for not following the specification
requirement.

In case vendor submits revised drawing after approval of the corresponding drawing, any
delay in approval of revised drawing shall be to vendor's account and shall not be used as
a reason for extenslon In contract completion.




SPECIFICATION NO. PE-TS-463-571-18000-A003
A 4 X250 MW BRBCL NABINAGAR TPP SECTION-II
HH[[ TECHNICAL SPECIFICATION FOR AGITATORS
FOR FGD SLURRY TANKS R00 [ oCT 2021
SHEET: 1 OF 1
ANNEXURE-3

PRE-BID CLARIFICATION SCHEDULE

S.No. Section/Clause/ Statement of the referred Clarification required
Page No. clause

The bidder hereby certifies that above mentioned are the only clarifications required on the
technical specification for the subject package.

SIGNATURE:

NAME

DESIGNATION:

COMPANY:

DATE:

COMPANY SEAL
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TaTrri TITLE: SPECIFICATION No: PE-TS-463-571-18000-A003
4 X250 MW BRBCL NABINAGARTPP [ cermonl
' TECHNICAL SPECIFICATION FOR -
AGITATORS OF FGD SLURRY TANKS REV: 0 RATE QT 2001
SHEET:10F1
ANNEXURE-4

SCHEDULE OF TECHNICAL DEVIATION

(PLEASE REFER GCC FOR THE FORMAT OF DEVIATION
SCHEDULE)
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Wre r e

aff

4)250 MW BRBLL NABINAGAR TPP

TECHNICAL SPEQFICATION FOR
AGITATORS OF FGD SLURRY TANKS

SUB-VENDOR LIST

SPECIFICATION NO. PE-TS-443-571-18000-A000

SECTION : Il

REV 00 OCT 2021

SHEET 10F1

ANNEXURE 8

LIST OF MAKES OF ITEM

S.N.

ITEM NAME MANUFACTURER LOCATION
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i 4X250 MW BRBCL NABINAGAR TPP
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

SPECIFICATION NO. PE-TS-463-571-18000-A003

SECTION : I

REV 00 DATE: OCT 2021

SHEET: 10F 1

ANNEXURE-7

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 and tackles shall be submitted along with the offer.
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grrs | T SPECIFICATION No! PE-TS-#13-571-10000-A084
' ; H 4 X250 MW BRECL NABINAGAR TP | secigmen
TECHNICAL SPECIFICATION FOR .
AGITATORS OF FGD SLURRY TANKS REV.00 | DATE: OCT 2021
SHEET :10F 1
ANNEXURE-8

AGITATOR SCHEDULE
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AGITATOR SCHEDULE (To be sumbmitted with the offer by Bidder) , 4x250 MW BRBCL NABINAGAR TPP

] o = 3 H =
o 2 & A = H £
- x S . x s = e < = =
_g 2 ] % H K 2y £ H 3 2z
v - 2 . 5 « £ £ -
] 55 £s 58 Es 25 B £2 53
Stno. < R N B ek gz g3 g s
.no. - g T s G < 25 = HE < £
s 2 q zs 3 < [ <<l PR3 aa g &
> g z [ T 5 c
1] H 23 g g8 H H ] 2
Ee& T s & H g 3 2 2a g
£ g £ 3 g £
4 = < & 3
1 |Agitator SiNo. 1 2 3 4 6 7 8 9
» lree Vertical Type - Vertical Type - Vertical Type - Vertical Type - Vertical Type - Marine Propeller - Vertical Type - Vertical Type - Vertical Type -
VP (Center Mounted)  [(Center Mounted)  [(Center Mounted)  [(Center Mounted)  |(Center Mounted)  |Horizontal Type (Side Entry), ~ [(Center Mounted)  [(Center Mounted) |(Center Mounted)
3 [Medium to be handled Gypsum sturry Gypsum sturry Gypsum sturry Gypsum sturry Limestone slurry | Gypsum slurry Gypsum sturry Gypsum sturry Limestone slurry
4 [sealType Not required Not required Not required Not required Not required Mechanical Seal (Flushless)  |Not required Not required Not required
5 [puty Continuous Continuous Continuous Continuous Continuous intermittant , Whenever FGD is
under maintenance
6 |Agitator Location outdoor outdoor Outdoor Outdoor outdoor outdoor [outdoor outdoor outdoor
7 [rank details
a)  [Tank shape Vertical cylindrical | Vertical cylindrical | Vertical cylindrical | Vertical cylindrical | Vertical cylindrical Vertical cylindrical
Primary Hydrocyclone Secondary Limestone Slur [Absorber Area Drain |Gypsum Dewatering |Limestone Area Drain
b)  [Tank name ¥ Rycrocy Filtrate water tank  [Hydrocyclone feed  |Waste water Tank ™ [Auxiliary Absorbent Tank Vesum L 8
feed tank Storage tank Pit Area Drain Pits pit
tank
o |capacity of Slurry (inm3) 1400 715 920 2150 11620 694.3 56.0 56.0 56.0
Dimension (in m)
d) Diameter 5.5 45 5.0 6.5 115 9.5 - - -
e |ength . . . E . . 4 4 4
) |Breadth - - - - - - 4 4 4
g)  |Height 6.4% 5.0% 5.2% 7.0* 11.7* 10.3* 4 4 4
8 IMOC of Agitator Refer Clause no 3.2, Material of construction in SECTION-I, SUB SECTION-C1 of Specific technical requirement (Mechanical)
9 |auantity of Agitator per tank 1 1 1 1 1 3 (Refer note-2) 1 1 1
10 [Total quantity of agitators (for four units) 1 1 1 1 2 3 (Refer note-2) 4 1 1
11 [Slurry Analysis
a)  [Slurry to be handled Gypsum sturry Gypsum sturry (Gypsum slurry (Gypsum slurry Limestone slurry  |Gypsum slurry (Gypsum sturry Gypsum sturry Limestone slurry
b)  |Maximum solid particle size 200mesh (751)  [200 mesh (75 1) 200mesh (751)  |200 mesh (75 1) 200mesh (751)  [200 mesh (75 1) 6-7 mm 67 mm 67 mm
) |Normal solid particle size, ds0 325mesh (43)  [325 mesh (43 1) 325mesh (43))  [325mesh (43)) (325 mesh (43p)  [325 mesh (43 ) 325 mesh (43)  [325mesh (43W)  [325 mesh (43p)
gypsum along with _|gypsum along with _|gypsum along with _|gypsum along with . gypsum along with _|gypsum along with
Li o 1 ith Li to & Li o
) |solid to be handled Limestone & other  |Limestone & other |Limestone & other  |Limestone & other |-t vpsum along with Limestone & | v oo g other  |Limestone & other |- eStone *
A I impurities other impurities I Ao impurities
impurities impurities
e) Chloride concentration max 30000 ppm max 30000 ppm max 30000 ppm imax 30000 ppm max 1000 ppm max 30000 ppm max 30000 ppm max 30000 ppm max 1000 ppm
f)  [Hardness of particle 5-7 mho scale 5.7 mho scale 5-7 mho scale 5-7 mho scale 5-7 mho scale 5.7 mho scale 5-7 mho scale 5-7 mho scale 5-7 mho scale
g [sturry concentration, wt% 30 wise 11% 16.60% 3% 30wt 30% 30% 30% 30wt
h)  |S. Gravity of slurry 1216 1.069 1112 1023 1215 1216 1216 1216 1215
i) |Sp. Gravity of Lime Stone & Gypsum 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg) 2.32(avg)
i) |Viscosity of Slurry 10 cP 4cp 4cp 3cP 30cP 10cP 10¢P 10¢P 30cP
K |pH 4t08 4t08 4108 4108 5t08 4t08 4t08 4108 5to8
) [sio, content 4t06g/l 4t06g/l 4t06g/l 4t06g/l 4t06g/l 4t06g/l 4t06g/l 4t06g/l 4to6g/l
) [remperature Normal -62deg C;  [Normal-62degC;  |Normal-62degC; [Normal-45degC;  |Normal-62 deg C; |Normal -62 deg C; Normal -62 deg C;  |Normal -62 deg C; |Normal -45 deg C;
P Design-70degC.  [Design-70degC.  [Design-70degC.  [Design-55degC.  |Design-70degC. [Design-70 degC. Design-70degC.  |Design-70degC.  [Design-55 deg C.
12 Motor
a)  [Total Power consumed 7o be filled by bidder [To be filled by biader |7° 2 filed bY To be filled by bidder [T© 2 filled by To be filled by bidder pkemedby To be filled by bidder [To be filled by bidder|
bidder bidder bidder
b)  [Motor Rating o be filled by bidder |To be filled by bidder |10 2¢ filled bY 7o be filled by bidder [ © 2 filled bY To be filled by bidder To be filled by To be filled by bidder [To be filled by bidder|
bidder bidder bidder
c) Motor Explosion Proof Class Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof INon-Flame Proof Non-Flame Proof Non-Flame Proof Non-Flame Proof
) |Motor Protection Class p-55/ Outdoor p-55/ Outdoor P-55/ Outdoor P-55/ Outdoor p-55/ Outdoor p-55/ Outdoor p-55/ Outdoor p-55/ Outdoor p-55/ Outdoor
) |Motor Efficiency Class E3 E3 E3 E3 =] E3 E3 E3 E3
13 [Various Tank Levels
a) M um Li level (m) 1.0 1.1 1.0 1.0 1.0 1.0 1.4 1.4 1.4
b) [Normal Liquid level (m) 57 43 a5 63 110 96 33 33 33
0 [Maximum Liquid Level (m) 5.9 45 47 6.5 112 o8 35 35 35
14 [impeller
) ) —[tovefiledn ) 7o be filled b ) ) To be filled b ) - ) .
a)  [Type of impeller To be filled by bidder |To be filled by bidder | o ' c0 Y To be filled by bidder [1°.°¢ e Y To be filled by bidder OLiLE L To be filled by bidder [To be filled by bidder|
bidder bidder bidder
b) No. of impeller stages per Agitator 1 1 1 1 2 - 1 1 1
o be filled b o be filled b o be filled b
o [|impeller diameter To be filled by bidder |To be filled by bidder bfl’d dir' L7 To be filled by bidder bfl’d dir' L7 To be filled by bidder 0 e HlecV To be filled by bidder [To be filled by bidder|
d)  [Impeller tip speed ITo be filled by bidder [To be filled by bidder :;::'"“ by To be filled by bidder [T© ¢ filled bY To be filled by bidder To be filled by bidder [To be filled by bidder|
To be filled b o be filled b
e) |Operating speed To be filled by bidder |To be filled by bidder bfl’d dir' ey To be filled by bidder bfl’d dir' ey To be filled by bidder To be filled by bidder [To be filled by bidder|
) |Agitator Pumping Capacity ITo be filled by bidder [To be filled by bidder :;::'"“ by To be filled by bidder :::’::'"e“ by To be filled by bidder ° To be filled by bidder [To be filled by bidder|
g |Volume/Agitator ITo be filled by bidder [To be filled by bidder T‘;:Z:'"ed by 7o be filled by bidder | T :z:‘"ed by To be filled by bidder T‘;:Z:'"ed by To be filled by bidder [To be filled by bidder|
15 Baffle Plates (not in bidder's scope)
a)  [No. &size of baffle plates To be filled by bidder |To be filled by bidder [T ¢ filed bY 7o be filled by bidder [12.2¢ filed bY To be filled by bidder fobefiiedby To be filled by bidder [To be filled by bidder|
bidder bidder bidder
b)  |Thickness of baffle plates (mm) ITo be filled by bidder [To be filled by bidder ;;:i:'"“ by To be filled by bidder ;;:i:'"“ by To be filled by bidder ;;:i:'"“ by To be filled by bidder [To be filled by bidder|
- ) — [Tobefiledn ) 7o be filled b ) ) To be filled b ) I ’ -
o |pistance from Bottom of the tank To be filled by bidder |To be filled by bidder bfl’d qul ecy. To be filled by bidder bfl’d qul ecy. To be filled by bidder bfl’d qul ecy. To be filled by bidder [To be filled by bidder|
16 |Nozzle (not in bidder's scope;
) [Sizeofthenozzle on which agitator frame |1 ey by bidder [To be filed by bidder |T© P filed by 7o be filled by bidder |T© 2 filled bY To be filled by bidder NA NA NA
is mounted bidder bidder
17 |Loads
a)  |static Load ITo be filled by bidder [To be filled by bidder :;::'"“ by To be filled by bidder :;::'"“ by To be filled by bidder ekemedby To be filled by bidder [To be filled by bidder|
To be filled b o be filled b
b)  |Dynamicload To be filled by bidder |To be filled by bidder bfl’d dir' ey To be filled by bidder bfl’d dir' ey To be filled by bidder To be filled by bidder [To be filled by bidder|
o) |Torsional Moment (Nm) ITo be filled by bidder [To be filled by bidder :;::'"“ by To be filled by bidder :;::'"“ by To be filled by bidder To be filled by bidder [To be filled by bidder|
To be filled b o be filled b
d)  [Bending Moment (Nm) ITo be filled by bidder [To be filled by bidder bfl’dd:' ey To be filled by bidder bfl’dd:' ey To be filled by bidder To be filled by bidder [To be filled by bidder|
Power loading for Auxiliary power
18 cing v P Applicable Applicable Applicable Applicable Applicable Not applicable Not applicable Not applicable Not applicable
consumption
19 Parameters to be considered compulsarily
by bidder for design of Agitators
a)  |Uniform suspension of solids by Agitators |The agitators shall keep the solid particles in suspended mode in liquid slurry with “Full off-Bottom Suspension” of solid particles to 98% of liquid column to virtually “Uniform Solid Concentration”.
b)  [Mounting of Agitaor The Agitators shall be mounted on the Agitator platform which shall be approximately at a height of 1.0 m from the tank roof. However, the Agitator platform is excluded from bidder's scope.

Maximum permitetd impeller Tip speed 12m/s
d) _[impeller tip dia/ tank dia 1/3(approx) | 1/3(approx) | 1/3(approx) |  1/3(approx) |  1/3(approx) | - [ 1/3(pprox) | 1/3(approx) | _ 1/3(approx)
Notes | | I | | I I
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[There shall be complete re-suspension of all solids after a 24 hour outage. Accumulation of solids shall not prevent agitator restart.

[Agitation shall be provided to prevent settlement of slurry by side entry agitators . All the side-entry agitators shall be similar.

Sound Pressure Level at a height of 1.5 m above floor level in elevation, and at a distance of 1.0 m horizontally shall be 85 dBA.

*Although the height of all tanks is fixed above, same may vary slightly during detailed engineering as per design calculation of tanks.

Normal solid particle size shall be used for design of all Agitators in tanks and sumps.

afofs|w

Slope of roof shall be considered approximate 5 deg for all the tanks.
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4x250 MW BRBCL NABINAGAR TPP - AGITATORS

ANNEXURE - 09

FOR FGD SLURRY TANKS

Break up price for COMMISSIONING SPARES

Sl.no

Description

Qty.

Unit rate
(INR)

NOTE -

Bidder shall furnish unit price of commissioning spares in above format alongwith the Bid. Any part even
though not mentioned in list furnished but required at later date shall be supplied free of cost.

Page 305 of 331
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4.00.00

4.01.00

CLAUSE NO.
INTENT OF SPECIFICATION |W3M
NTPG
\ Sl. Drawings Title Drawings No. No. of
No. Sheets
Enclosure, purging scheme, DP
transmitter
0. Interfacing of actuators 0000-999-POI-A-063 1
10. Interfaci 0000-999-POI-A-065 15

(C)  ELECTRICAL

(1) Electrical single line diagram

Package Drg No. 0011-109-POE-J-001/A-E

Note : All the above drawings are indicative of
the Bidder to make a suitable offer. All variat
brought out in the technical deviation schedule
variations may be acceptable, after assessment of i

ployer’s requirements to enable
s/alternations shall be clearly
ith implications, if any. Such
implication and shall be

Electrical drawings (except Electrical single line diagram) are “attached with
respective Electrical Chapters in Part b, Section VI.

QUALIFYING REQUIREMENTS FOR EQUIPMENTS/SYSTEMS

Provenness criteria for critical equipment, auxiliaries, systems and bought out
items:

The Bidder / Bidder's sub-vendor(s) is required to meet the provenness criteria
and/or qualification requirement for critical equipment, auxiliaries, system and bought
out items as per criteria stipulated below:

303

4.01.01

Booster Fans, Slurry Recirculation Pumps, Oxidation Blowers, Wet Limestone
Grinding Mills, Slurry Pumps, Agitators & Vacuum Belt Filters for the Wet Limestone
based Flue Gas Desulphurisation (FGD)  System offered by the Bidder shall be
only from such manufacturer(s) who has previously designed (either by itself or
under collaboration / licensing agreement), manufactured / got manufactured the
respective equipment(s) of the type, application and minimum equipment rating as
stipulated below such that the respective equipment(s) should have been in
successful operation in at least one (1) plant for a period not less than one(1) year
reckoned as on the date of consideration for approval but not later than six months to
award date of contract to the Main bidder:

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-A INTENT OF 6 OF 19
SYSTEM PACKAGE BID DOC. NO CS-0011-109-(1A)2 SPECIFICATION
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CLAUSE NO.

INTENT OF SPECIFICATION

FE

Type and Rating for Qualification
SI. Name of Type of Application Equipment
No. Equipment Equipment Rating
( Booster Fans Axial type | Coal fired 80%{’) of the flow &
with variable | power plant 100% of the head
pitch control of the offered
Booster Fan with
Fan Speed 900

rpm (maximum)

application in

(b) Slurry Centrifugal type | Wet Limestone | 80% of the flow &
Recirculati based FGD | 100% of the head
Pumps application in|of the offered
Coal fired | Slurry Recirculation

power plant Pump
(c) Oxidation Centr Wet Limestone | 80% of the flow &
Blowers positive based FGD | 100% of the head

of the

offered

power plant

type Coal fired | Oxidation Blower
blower power plant
(d) Wet limestone | Horizontal Wet | Wat Limestone | 80% of the offered
Grinding mills | Ball mill base Ball mill capacity

with
fineness not

than 90% thru 325
mesh

pulverizing
less

Slurry Pumps

Centrifugal type

Wet Limestone
based FGD
application or
ash slurry
application in
Coal fired
power plant

of the head
offered

Agitators

Vertical/Horizontal

Wet Limestone
based FGD
application in
Coal fired
power plant

Agitator rating not
that
500
MW or higher size
similar

less than
supplied for

unit  for
application

acuum Belt
filters

Belt type

\

Wet Limestone
based FGD
application in

power p

80% of the offered
Vacuum Belt filter

capacity

\

LOT-IA PROJECTS
FLUE GAS DESULPHURISATION (FGD)
SYSTEM PACKAGE

TECHNICAL SPECIFICATION
SECTION - VI, PART-A
BID DOC. NO CS-0011-109-(1A)2

SUB-SECTION-I
INTENT OF
SPECIFICATION

PAGE
7 OF 19
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CLAUSE NO.

INTENT OF SPECIFICATION |W3M
NTPC

4.01.02

Bidder shall offer and supply only the type of the above equipment(s) for which he
himself or the manufacturer proposed by the bidder for the above equipment(s) is
qualified.

The provenness criteria for equipment (Booster Fans) stipulated at SI. No. 4.01.01
(a) above shall also be considered acceptable provided the rating parameters (i.e.,
flow, head and rated rpm) is covered within the operating regime of the respective
fan performance curve of the reference plant equipment.

In case the Bidder or the proposed sub-vendor is not manufacturer of proven
Booster Fans as per clause 4.01.01 (a) above but is a manufacturer of such
equipment for units of at least 500 MW rating, the Bidder or the proposed sub
vendor can manufacture such equipment for 660 MW units also, provided it has
collaboration or valid licensing agreement for design, engineering, manufacturing,
supply of such equipment in India with such manufacturer who meet the
requirements stipulated at clause 4.01.01 (a) above for the Booster Fans.

4.01.03

A JV / Subsidiary Company formed for manufacturing and supply of equipment(s)
as listed at clause no. 4.01.01 above in India, can also manufacture such
equipment(s), provided that it has a valid collaboration or licensing agreement for
design, engineering, manufacturing of such equipment(s) in India with a qualified
equipment manufacturer who meets the requirements stipulated at clause 4.01.01
above (or the technology provider of the qualified equipment manufacturer) for the
respective equipment(s). Before taking up the manufacturing of such equipment(s),
the bidder/ his sub-vendor(s) must create /have created manufacturing facilities at
his works as per collaborator’s/licenser's design, manufacturing and quality control
system for such equipment(s).

Further, in such a case, such qualified equipment manufacturers should have,
directly or indirectly through its holding company/ subsidiary company, at least 26%
equity participation in the Indian Joint Venture Company/ Subsidiary Company,
which shall be maintained for a lock-in period of seven (7) years from the date of
incorporation of such Joint Venture/ Subsidiary or upto the end of defect liability
period of the contract, whichever is later.

4.01.04

4.01.05

In case the Bidder or the proposed sub-vendor is not manufacturer of proven
Oxidation Blowers as per clause 4.01.01 (c) above but is a manufacturer of
Blowers/compressors for minimum 50 NM3/min capacity, the Bidder or the proposed
sub-vendor can also manufacture Oxidation Blowers, provided it has collaboration or
valid licensing agreement for design, engineering, manufacturing, supply of such
Oxidation Blowers in India with such manufacturer who meet the requirements
stipulated at clause 4.01.01 (c) above for the Oxidation Blowers. Before taking up
the manufacturing of such equipment, the bidder/ his sub-vendor must create /have
created manufacturing facilities at his works as per collaborator’s /licenser's design,
manufacturing and quality control system for such equipments.

(i) In case the Bidder or the proposed sub-vendor is not manufacturer of proven Wet
limestone Grinding mills as per clause 4.01.01 (d) above but is a manufacturer

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-A INTENT OF 8 OF 19
SYSTEM PACKAGE BID DOC. NO CS-0011-109-(1A)2 SPECIFICATION
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CLAUSE NO.

INTENT OF SPECIFICATION |W3M
NTPC

4.01.06

4.01.07

of dry Grinding mills for power or cement industry of minimum 20 T/h capacity,
the Bidder or the proposed sub-vendor can also manufacture Wet limestone
Grinding mills, provided it has collaboration or valid licensing agreement for
design, engineering, manufacturing, supply of such Wet limestone Grinding mills
in India with such manufacturer who meet the requirements stipulated at clause
4.01.01 (d) above for the Wet limestone Grinding mills. Before taking up the
manufacturing of such equipment, the bidder/ his sub-vendor must create /have
created manufacturing facilities at his works as per collaborator’s /licenser's
design, manufacturing and quality control system for such equipments.

In addition, the Bidder along with the qualified equipment manufacturer shall
furnish DJU in which executant of the DJU shall be jointly and severally liable for
the successful performance of the equipment as per the format enclosed in the
bidding document. The DJU shall be submitted prior to the placement of order
on the approved sub-vendor for Wet limestone Grinding mills. In case of award,
each executant of the DJU except the Bidder shall be required to furnish an on
demand bank guarantee for INR 10 Million (Indian Rupees Ten Million only) for
each project.

OR

(ii) In case, the bidder or proposed sub vendor is not a manufacturer of proven Wet
Limestone Grinding Mills as per clause 4.01.01 (d) above, but have designed,
manufactured & supplied dry Grinding Ball Tube mills for at least 500 MW
pulverized coal fired power plant, the Bidder or the proposed sub-vendor can
also manufacture Wet limestone Grinding Mills provided it has a licensing
agreement with a Wet limestone Grinding mills manufacturer who meet the
requirements stipulated at clause 4.01.01 (d) above for the Wet limestone
Grinding mills and provides extended warranty of three (3) years for the Wet
Limestone Grinding Mills. In such a case Bidder shall provide an additional on
demand bank guarantee for INR 10 Million (Indian Rupees Ten Million only) for
each project.

In case the Bidder or the proposed sub-vendor is not manufacturer of proven
Agitators as per clause 4.01.01 (f) above but is a manufacturer of Agitators for
similar process/duty application in petrochemical or metals and mining industry, the
Bidder or the proposed sub-vendor can also manufacture Agitators, provided it has
collaboration or valid licensing agreement for design, engineering, manufacturing,
supply of such Agitators in India with such manufacturer who meet the requirements
stipulated at clause 4.01.01 (f) above for the Agitators. Before taking up the
manufacturing of such equipment, the bidder/ his sub-vendor must create /have
created manufacturing facilities at his works as per collaborator’s /licenser's design,
manufacturing and quality control system for such equipments.

In case the Bidder or the proposed sub-vendor is a manufacturer of Slurry Pumps
who meets the requirements stipulated at clause 4.01.01 (e) above, the Bidder or
the proposed sub-vendor can also manufacture Slurry Recirculation Pumps,

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-A INTENT OF 9 OF 19
SYSTEM PACKAGE BID DOC. NO CS-0011-109-(1A)2 SPECIFICATION

306



667046/2022/PS-PEM-MAX

CLAUSE NO.

INTENT OF SPECIFICATION |W3M
NTPC

provided it has collaboration or valid licensing agreement for design, engineering,
manufacturing, supply of such equipment in India with such manufacturer who meet
the requirements stipulated at clause 4.01.01 (e) above for the Slurry Recirculation
Pumps. Before taking up the manufacturing of such equipment, the bidder/ his sub-
vendor must create /have created manufacturing facilities at his works as per
collaborator’s /licenser's design, manufacturing and quality control system for such
equipment.

4.01.08

4.01.09

4.01.10

Before taking up the manufacturing of such equipment(s) as per clause 4.01.02,
4.01.03, 4.01.04, 4.01.05(i), 4.01.06 & 4.01.07 above, the Bidder / its sub vendor(s)
must create (or should have created) manufacturing and testing facilities at its works
as per Collaborator / licenser’s design, manufacturing and quality control system for
such equipments duly certified by the Collaborator / licensor. Further, the
Collaborator / Licenser shall provide (or should have provided) all design, design
calculation, manufacturing drawings and must provide (or should have provided)
technical and quality surveillance assistance and supervision during manufacturing,
erection, testing, commissioning of equipments.

Bidder shall offer and supply only the type of the above equipment(s) for which i,
itself or the manufacturer / Collaborator(s) / Licenser(s) proposed by the Bidder for
the above equipment(s) is qualified.

The Employer reserves the right to fully satisfy himself regarding capability and
capacity of Bidder / its sub-vendor(s) and the proposed arrangement and may
prescribe additional requirement before allowing manufacture of the equipment
listed above for this contract.

T4.02.00

Note to clause 4.01.01

(1) Whenever the term 'coal fired' is appearing above, "Coal" shall be deemed
to also include bituminous coal/brown coal/Anthracite Coal/lignite.

Sub QR for Civil Works:

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

4.02.01 er or its agency should have in past executed civil and structural works for 500
MW or Righer capacity coal based/Lignite based power plant including earthwork in
filling involving m nical compaction and cutting in hard rock, foundations, Bulk
material handling plant in ing underground storage hopper and underground
tunnels.

4.02.02 Bidder can engage more than one agency, in case the
meet the requirement at 4.02.01. The agency being engaged fo
should have in the past executed such works of 500 MW or higher capacity

LOT-IA PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I PAGE
FLUE GAS DESULPHURISATION (FGD) SECTION - VI, PART-A INTENT OF 10 OF 19
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667046/2022/PS-PEM-MAX

4x250 MW BRBCL NABINAGAR TPP REV-00,
ANNEXURE-11: GUARANTEED POWER CONSUMPTION FORMAT
Sl.No. Description / Iltem Quantity Power Consumption (KW) | Duty Factor Power Consumption (KW)
(working) (at motor input terminal)

1 2 3 4 5 6=3x4x5

A) |Llimestone slurry storage tank agitataor 2 To be filled by Bidder 1 To be filled by Bidder

B) |Primary hydro-cyclone feed tank agitator 1 To be filled by Bidder 1 To be filled by Bidder

C) |Secondary hydrocyclone feed tank agitator 1 To be filled by Bidder 1 To be filled by Bidder

D) |[Filtrate water Tank Agitator 1 To be filled by Bidder 1 To be filled by Bidder

E) |Waste Water Tank Agitator 1 To be filled by Bidder 1 To be filled by Bidder

F) Total Guaranteed power (KW) To be filled by Bidder

Notes

1 Power consumption (KW) of motors shall be measured at motor input terminals when the system operating at the rated capacity.
Total Estimated Power Consumption Figure for the above mentioned Agitators is considered as 90 KW which is to be treated as base power.

2 |Declared Guaranteed Power Consumption in this Format duly signed and stamped shall be submitted along with technical bid. Total
GPC given by the bidder shall not exceed 90 kW failing which offer of bidder will not be considered for evaluation.
Total power ( @ S.No. F above) and not individual power quoted by bidder shall be termed as 'Guaranteed Power consumption' (GPC) and
bidder shall be liable to demonstrate compliance to GPC value during PG test/ Demonstration test at site. If the actual power consumption

3 exceeds 90 kW , liquidated damages shall be payable by the successful bidder at the rate of USD 2129 per KW excess power consumption
over 90 kW. Such liquidated damages may be recovered by the BHEL by deduction from the contract price or by enforcing the contract
performance guarantee or in any other manner deemed fit by the BHEL. Acceptable short fall limit for GPC WITH LD will be (+1%) of base
power (90 kW)

4 |USD conversion rate shall be taken as defined in NIT.
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