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CLAUSE NO.

QUALITY ASSURANCE |Wﬁ

Longitudinal butt weld on bellow shall be subjected to suitable NDT examination
before forming, and after forming MPE / DP test shall be carried out.

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

All the bellows subjected to vacuum service shall be subjected to vacuum test.

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

The testing of MEJ shall be as per Expansion joint Manufacturer Association (EJMA)
standard.
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539819/2021/PS-PEM-MAX

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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v | TITLE:

m (3x200+3x500) MW RAMAGUNDAM FGD
TECHNICAL SPECIFICATIONS FOR

AGITATORS OF FGD SLURRY TANKS

SPECIFICATION No: PE-TS-467-571-18000-A002

SECTION-C, SUB-SECTION-C2B

REV. 00 DATE: OCT 2021

SHEET:10F 1

PROJECT SPECIFIC GENERAL REQUIREMENT
FUNCTIONAL GUARANTEES
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FL

SUB-SECTION-VI

‘Ntpc

FUNCTIONAL GUARANTEES & LIQUIDATED DAMAGES

LOT-3 PROJECTS
FLUE GAS DESULPHURISATION (FGD) SYSTEM PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI

BID DOCUMENT NO.: CS-0011-109(3)-9
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES "E‘,-’-’E‘c”

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-3 PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-A PAGE 1 OF 30

SUB-SECTION-VI
FUNCTIONAL
GUARANTEES &
LIQUIDATED DAMAGES

PACKAGE BID DOC. NO.:CS-0011-109(3)-9
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES "E‘,-’-’E‘c”

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) Object 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-3 PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-A

SUB-SECTION-VI
FUNCTIONAL
GUARANTEES &
LIQUIDATED DAMAGES

PAGE 2 OF 30

PACKAGE BID DOC. NO.:CS-0011-109(3)-9
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CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES "E‘,-’-’E‘c”

(h) Scheme showing measurement points.

(i) Sample calculation.

1)) 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
SUB-SECTION-VI
LOT-3 PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-A eﬁﬂm?;g e PAGE 3 OF 30
PACKAGE BID DOC. NO.:CS-0011-109(3)-9
LIQUIDATED DAMAGES
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES

gt

tﬁ'ﬂ?c

3.00.00

(i)

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 for unit capacity of
500 MW. For 200 MW / 210 MW units where common absorber has been
specified for two / three units based on scope of supply, LD values are
applicable for combination of units as indicated in the clause 3.00.00 The
liquidated damages shall be pro-rated for the fractional parts of the
deficiencies.

For Category-ll Guarantees

In case during performance guarantee test(s) it is found that the equipment/
system has failed to meet the guarantees, the Contractor shall carry out all
necessary modifications and/or replacements 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-IlI” 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.

LOT-3 PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-A
PACKAGE

SUB-SECTION-VI
FUNCTIONAL

BID DOC. NO.:CS-0011-109(3)-9 GUARANTEES &
LIQUIDATED DAMAGES

PAGE 4 OF 30
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES

Adisf
‘Nipc

RAMAGUNDAM (3X500 MW)

SI.No | Guarantee Rate of Liquidated | Acceptable
Damage (LD) Shortfall Limit with ¢
LD
i) S02 Removal | INR 2,451,908 /- (INR | (-)0.25% point
Efficiency Two Million Four | from the
For shortfall in ?rt]mdredd N.FlftyH ;)nj gu ntleef?_ . S02
guaranteed 5oz | Thousand Nine Hundre moval efficiency.
- .| Eight only) for eve
removal efficiency in 0.1% int shortf /
percentage points under szo poin IS or.a. n
conditions stipulated in removal - ciciency
from the aranteed

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

value.

)vé 21,118,247 /- (INR

ii) Limestone (+)10% of the
Consumption Twenty One Million One | guaranteed
: - Hundred Eighteen | limestone
For increase i
limestone consmption Thousand Two Hundred | consumption.
of FGD sysjem in Kg/hr Forty Seven only) for
under conditions | €Y 100 kg/hr increase
stipulafed in clause n i Limestone
40100 (i) of Sub- consumption from
ection-Vl  Part A | guaranteed value.
/| Section-VI.
iii) Auxiliary Power | INR 249478 /- (INR | (+)1% of the
Consumption Two Hundred Forty Nine | guaranteed
For increase in the Thousand Four Hundred | auxiliary power
auxiliary power Seventy Eight only) for | consumption
consumption in KW evew KW increase in
guaranteed as per the Auxiliary , power
consumption from the

requirements of clause

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

guaranteed value.
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requirements of clause

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

guaranteed value.

CLAUSE No. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES (ﬁggg
RAMAGUNDAM St-ll (3X200 MW) Common FGD system
SI.No | Guarantee Rate of Liquidated | Acceptable
Damage (LD) Shortfall mit
with LD
i) S02 Removal | INR  3,633,561/- (INR point
Efficiency Three Million Six the
For shortfall in Hundred Thirty Three j/guaranteed SO2
guaranteed S0O2 Thousand Five Hundr removal efficiency.
removal efficiency in g'ﬁ}l One_ 2nly)hfor ey
percentage points under szo point s ffici n
conditions stipulated in ; removgr” € 'C'Tncg;
clause 4.01.00 (i) of r°|m guarantee
Sub-Section-VI, Part A, value.
Section-VI.
e
ii) Limestone INR 20,812,843/- (INR| (+)10% of the
Consumption Twenty Million Eight | guaranteed
. Hundred Twelve | limestone
For increase the
limestone hsumption Thousand Eight Hundred | consumption.
stem in Kg/hr Forty Three only) for
conditions | €Y 100 kg/hr increase
in  clause in Limestone
01.00 (i) of Sub- consumption from
/ S.ect.ion-VI Pat A | guaranteed value.
Section-VI.
iii) Auxiliary Power | INR 249478 /- (INR | (+)1% of the
Consumption Two Hundred Forty Nine | guaranteed
For increase in the Thousand Four Hundred | auxiliary power
auxiliary power Seventy Eight only) for | consumption
consumption in KW evew KW increase in
guaranteed as per the Auxiliary , power
consumption from the
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES "E‘,-’-’E‘c”

4.00.00

4.01.00

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) 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)

iii) Contractor's aggregate liability to pay Liquidated Damages (LD) for failure to
attain the functional guarantee shall not exceed twenty five percent (25%) of
the Contract Price.

iv) The LD values are applicable on per unit basis for unit capacity of 500 MW.
For 200 MW / 210 MW units common absorber has been specified for two /
three units based on scope of supply and LD values are applicable for
combination of units as indicated in the clause 3.00.00

GUARANTEES PARAMETERS

Guarantees Under Category-I

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:

SO removal Efficiency

The.Contractor shall guarantee that SO, removal efficiency shall not be less
value specified under guarantee point conditions (as specified in
200.00/2.00.00/3.00.00 Sub-section-V, Part-A of Section-VI
applicable for ective project). (To be conducted as per the stipulation of
Cl. no. 6.00.00 of this sub-section.)

(i) Limestone Consumption

The Contractor shall guarantee tha{ limestone consumption of FGD system
in kg/hr shall not be more than the value specified under guarantee point
conditions (as specified in Clause 1.00.8Q/2.00.00/3.00.00 Sub-section-V,

Part-A of Section-VI applicable for respective praject).
(iii)  Auxiliary Power Consumption

The Contractor shall guarantee that total auxiliary power consumption for the
unit in normal operation shall not be more than the value specified under
guarantee point conditions (as specified in Clause 1.00.00/2.00.00/3.00.00

LOT-3 PROJECTS TECHNICAL SPECIFICATION
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES "E‘,-’-’E‘c”

4.02.00

Sub-section-V, Part-A of Section-VI applicable for complete scope of work for
the respective project), inline with the requirements stipulated in clause
5.00.00 of this Sub-Section.

Guarantees Under Category-ll

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

Wet ball Mill capacity at rated fineness

\ he contractor shall demonstrate the guaranteed capacity of each limestone

imestone Output fineness : 90% or higher (as per the requirement
of the absorber) through 325 mesh (for
spray tower process)

(OR)

90% or higher (as per the requirement
of the absorber) through 200 mesh (for
bubbling process)

i) Limestone Quality : All available quality from the specified
range.

(i) Wet ball Mill wear parts guarantee

Contractor shall demopstrate the life of wet ball Mill wear parts in line with
requirements stipulate in Part B of the Technical Specification. The
establishment of the above guarantee shall be based on the operating
records available at the\Power station and will be computed for each
pulverizer based on actual tytal hours of operation.

(iii)  Wet ball Mill ball consumpti

Contractor shall guarantee ball cgnsumption per ton of limestone throughput
in line with requirements stipulateq in Part B of the Technical Specification.
Contractor shall furnish the minimym ball diameter below which the balls
shall be replaced.

(iv) Vacuum Belt Filter Capacity

Contractor shall demonstrate the Designgd Capacity of the Vaccum Belt
Filters to dewater the quantity of gypsumy with the specified purity and
moisture content as specified in Part B of the Yechnical Specification.

SUB-SECTION-VI
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES o ddisft

NTPG

(vi)

(vii)

(viii)

(ix)

(x)

Gypsum Purity

e contractor shall demonstrate that the purity of the gypsum produced
shal\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.

NOT USED

Performance characteristics of fans (capacity, head developed, etc.).

Margins on fans in case Booster Fan is provided by the Contractor.

Booster Fans - As spegified in Part B of
Technical Specifications

Passenger cum Goods Elevator for FGD aksorber & Limestone
Grinding Building: Over load tests, travel and hoist speed checks.

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-3 PROJECTS TECHNICAL SPECIFICATION
FLUE GAS DESULPHURISATION (FGD) SYSTEM SECTION - VI, PART-A PAGE 23 OF 30
PACKAGE

SUB-SECTION-VI
FUNCTIONAL
GUARANTEES &

BID DOC. NO.:CS-0011-109(3)-9
LIQUIDATED DAMAGES

190

132



539819/2021/PS-PEM-MAX

CLAUSE No. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES "E‘,-’-’E‘c”
(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
peration.
t 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 goal 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 shal\be demonstrated at Site
1) Capacity (TR)\of air cooled condensing units (D-X type) for A/C system of
FGD control rogm building.
2) Guaranteed room\conditions during summer for all the Air conditioned areas.
3) Vibration and noiseVlevel of condensing units & centrifugal fans of AHUs.
(xiv) Ventilation System
A. Following shall be demonsstrated at Shop
1) Capacity and discharge Yressure of 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 & pumps of UAF units.
(xv) Compressed Air System
a) Following shall be demonstrated at shop:
i) Capacity and discharge pressure of each air compressor.
b) Following shall be demonstrated at site:
i) Dew point of air at the outlet of air drying plants of air compressor.
LOT-3 PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-VI
SECTION = VI, PART-A FUNCTIONAL
FLUE GAS DESULPHURISATION (FGD) SYSTEM ’ GUARANTEES & PAGE 24 OF 30
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CLAUSE NO. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES "E‘,-’-’E‘c”
i Pressure drop across air drying plant .
V) Vibration and noise level of air compressors, blowers of air drying plant (if
applicable)
(xvi) Equipmegnt Cooling Water System

i) Vibration, noise and parallel operation without hunting & abnormal noise
and with flow sharing within 10% of each other at the rated duty point
shall be demonstrated at site.

i) Design heat\load of plate type heat exchangers and Inlet & Outlet
temperatures the Plate type heat exchangers on the primary and
secondary side to be demonstrated at site. Pressure drop across the Plate
type heat exchanger on the primary & secondary water circuit to be
demonstrated at site

(xvii) Limestone Handling System and Gypsum Handling System
a) Limestone Handling Plant
(i) The Bidder shall demonstrate the unloading at truck tippler, crushing and
conveying to storage shed/slp and then reclaim from storage shed/silos
and conveying to mill bunkefn\at the guaranteed capacity including all
intermediate equipment & conveYors.

(i) Bidder shall also demonstrate the guaranteed tippling rate of truck

tipplers.

b) Gypsum Handling Plant

The Bidder shall demonstrate the guaranteed conveying from belt filter to
storage shed/silo including all intermediate equipment & conveyors.
5.00.00 AUXILIARY POWER CONSUMPTION (PA) FOR EACH PROJECT
The unit auxiliary power consumption shall be calculated using the following
relationship.
Pa = Pyt Pyt +Po)/n
Pan = Pun * Tin
Pa = Guaranteed Auxiliary Power Consumption
Pan = Auxiliary Power Consumption for unit # n
(Where “n” is the unit numbere.g. 1, 2, ...... )
SUB-SECTION-VI
LOT-3 PROJECTS TECHNICAL SPECIFICATION
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CLAUSE No. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES "E‘,-’-’E‘c”
Pun = Power consumed by the auxiliaries of the unit under test
T = 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:

1 \bserber-Resireulation-Pump(syCas-Cooling P

i Abserber-Oxidation Air Blower(s)

iii. Absorber Oxidation Tank Agitators
Gypsum Bleed Pumps

V. Limestone Gravimetric feeder, Wet ball mill and their integral Auxiliaries

ijvided by the number of units in the project

vi. Limestone Slurry Pump(s)

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

viii. Power consumption of all working Booster water pumps (if provided) to ACW
pumps after PHE divided by the number of units in the project

iX. Power consumption oRClarified water pumps (if provided) and Clarified
booster water pumps (if\provided) divided by the number of units in the
project

X. Power consumption of Process water pump(s) divided by the number of units
in the project

Xi. Mist Eliminator Wash Water pump(s)

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

Xiii. Power consumption of total number of DM Cooling\(working) Water pump to
supply cooling water on the primary (DM) side the plate type heat
exchangers in the closed loop Equipment cooling water system divided by
the number of units (working) in the project

Xiv. Power consumption of total number of Auxiliary Cooling (Working) water
pump/Permeate water pump to supply cooling water on the secqndary side

LOT-3 PROJECTS TECHNICAL SPECIFICATION Sl;zﬁg;gﬁm-_\"
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES o ddisft

NTPG

XV.

XVi.

XVii.

XViii.

XiX.

XX.

XXI2

XXii

xXxiii

XXiv)

XXV)

XXVi)

XXVi)

f the plate type heat exchangers in the closed loop Equipment cooling (unit
iliary) water system divided by the number of units (working) in the project
BoosternFans

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

Po
project

consumption of Filtrate Pump(s) divided by the number of units in the

Power consu
units in the proje

tion of Cloth Wash Water Pump divided by the number of

Power consumption of
number of units in the proj

dro-cyclone and Waste Water Pump divided by the

Power consumption of all other continuous running Agitators divided by the
number of units in the project

Air Conditioning System (*)

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

Total power consumption at motor input terminal at rated duty of fan of UAF
divided by total nos, of units in respective project. (*)

((*) Above guaranteed\ power consumption values shall be at 20 deg C for
centrifugal fans of AHUs\and at 30 deg C for centrifugal fans of UAF units
and at an elevation of RL Y¢eferring to GLP of respective projects) for both
AHUs and UAF centrifugal fans,)

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

Power consumption of clarified Water Pursps at rated capacity and head
divided by the no of units of the project for Singrauli STPP-I & Il (5X200MW)
& (2X500MW).

Power consumption of clarified Water Pumps at rated capacity and head
divided by the no of units of the project for Farakka STP

Power consumption of clarified Water Pumps at rated capacity and head
divided by the no of units of the project for Farakka STPP-II (2X§00MW).

Power consumption of clarified Water Pumps at rated capacity ‘and head
divided by the no of units of the project for Rihand STPP-I (2X500M

LOT-3 PROJECTS TECHNICAL SPECIFICATION
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cLauseNo, |  FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES |G il

xxvi, Air Conditioning System (*)
otal Power consumption at motor input terminals of working units (i.e.

exgluding stand-by) at its rated duty point of compressor and condenser fans
of air cooled condensing unit, Air handling unit (AHU) fans for the Air
conditigning system of FGD Control Room Building divided by total nos. of
units in respective project..

xxviii) Total powerconsumption at motor input terminal at rated duty of fan of UAF

divided by total\nos. of units in respective project. (*)
((*) Above guaranteed power consumption values shall be at 20 deg C for
centrifugal fans of AHUs and at 30 deg C for centrifugal fans of UAF units
and at an elevation o RL (referring to GLP of respective projects) for both
AHUs and UAF centrifugal fans.)

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

NOTE:

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

2. The bidder shall furnish a list of equipments to be covered under auxiliary

power consumption, which shall be subject to Employer’s approval.

3. Transformer losses (TL) shall be considered as per following (as applicable)-
Aux/LT Outdoor/ LT Indoor Transformer: 100 % No load loss and 25 % of
Copper Losses.

4, Auxiliary power shall be measured without SCR (De-NOx) system.

5. Auxiliary power shall be measured at the switchgear of the drives.

6.00.00 METHOD OF COMPUTING TEST EFFICIENCY OF FGD

The performance tests shall be carried out in accordance with ASME PTC 40 (1991)

code. No tolerance or allowance on the test result will be permitted for instrument

errors or inaccuracy, the method of testing or any other causes. The details of the
LOT-3 PROJECTS TECHNICAL SPECIFICATION Sl;ﬂjg_ﬁgs::\"
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CLAUSE No. FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES g ddisd

NTPG

test shall, however be mutually agreed upon between the employer and the
contractor.

7.00.00 METHOD OF COMPUTING AVAILABILITY

The Contractor shall guarantee 98 % availability of FGD plant for a continuous
period of 120 days. An availability guarantee test shall be conducted to assure this
level of availability for a period of 240 days as per the procedure indicated below.

Availability 'A" in %:

A= Tc x100%
Tk

Tc — recorded time of FGD operation, expressed in hours,
Tk — recorded time of boiler operation, expressed in hours,
However, it is required that:

(i) In order to calculate the FGD availability, operation hours will be
counted except boiler start-ups when the operation 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, and SO2
content is as below in cleaned flue gas for the range of specified
coals & loads:

(a) 200 mg/Nm® (6% O dry) for units having capacity of 500 MW

(b) 600 mg/Nm?3 (6% O dry) for units having capacity of 200 MW &
210 MW

(iii) If FGD is out of operation during the boiler operation time as a result
of the Employer's decision, this time will not be counted as boiler
operation time for calculating the FGD availability,

(iv) Boiler operation hours will be counted based on the recorded boiler
operation hours and the recorded data will be made available to the
Contractor by the 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.
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CLAUSE NO.

FUNCTIONAL GUARANTEES AND LIQUIDATED DAMAGES

i
‘Nipe

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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CLAUSE NO.

GUARANTEE TEST PROCEDURE

i

ANNEXURE - IIA

FORMAT FOR SUBMISSION OF GUARANTEE TEST PROCEDURE

Clause No. as per
LOA/ Tech. Specs.

Provision of
LOA /| Tech.
Specs.

Name and
Methodology of
Test proposed
by Vendor

NTPC
comments on

the

proposed by
vendor

tests
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CLAUSE NO.
GUARANTEE TEST PROCEDURE a8t
NTPG

APPENDIX-IV
GUARANTEE TEST PROFORMA

POWER MEASUREMENT

Project:

Package

Date

1. Equipment/Stream Composition

2. Motor Description

3. Sr. No. of meters used

4. Date of Calibration of instrument and name of test house

5. Multiplying factor (M.F.) of the wattmeter

6. Wattmeter Readings (to be taken at 1 minute intervals)
Sl Measure [Time | Voltag Curren | kw Reading | Total Remarks
ment e t M.F.
No. | Terminal (Volts [(amps)
Location ) w1 | w2
(W1+W2)
MF kw
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CLAUSE NO.
GUARANTEE TEST PROCEDURE oA dqist
NTPG
APPENDIX-IV
7. Energymeter Readings

Sl Equip- | Time Energymeter | Equipmen | Remarks

Readings t kw (R2-

Ment Duration kwHr R1)/ (t2-t1)

Initial | Final | Initial | Final

*Reason and duration for system trip/stop may be recorded in remarks column.

NTPC

Contractor
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CLAUSE NO.

GUARANTEE TEST PROCEDURE oAl gt
NTPC

APPENDIX-V
GUARANTEE TEST PROFORMA
VIBRATION LEVEL MEASUREMENTS
Project:
Package
Date
Time
Details of vibration Level Meter
1. Make

2. Model & SI.No.

3. Date of calibration with name of Test House
SI.No. | Equipment | Pick Vibration level Amplitude/Velocity
*Point
Horizontal | Vertical Axial
Micron/ micron/ Micron /
mm/ sec. mm/sec. mm/sec.
* Reading shall be taken at all the bearings of motor, gear box and driven

equipment. In case of conveyor galleries, vibrations shall be measured at
min. three locations, at midpoint of stringer between two short supports.

NTPC Contractor
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CLAUSENO. GUARANTEE TEST PROCEDURE WJM
NTPG
APPENDIX-VI
GUARANTEE TEST PROFORMA
NOISE LEVEL MEASUREMENT
Project:
Package
Date
Details of Sound Level Meter
1. Make
2. Model
3. Date of calibration with name of Test House
SI.No | Equipment | Equipment Measurement* | Sound Remarks
with load/capacity | point no. level dBA.
location
NTPC Contractor

* For each equipment location, a Projected Plan Diagram shall be made and the
location of measurement points shall be identified.
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1.05.01

1.05.02

1.06.00
1.06.01

1.06.02

1.06.03

SPECIFICATION OF SURFACE PREPARATION & PAINTING

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

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

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

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

SURFACE PREPARATION

All surfaces to be painted shall be thoroughly cleaned of oil. Grease and other
foreign material. Surfaces shall be free of moisture and contamination from
chemicals and solvents.

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

SP1 Solvent cleaning
SP2 Application of rust converter (Ruskil or equivalent grade)
SP3 Power tool cleaning

SP4 Shot blasting (shot blasting shall be used as surface preparation
method for hot worked pipes prior to application of primer)

SP4* Shot blast cleaning/ abrasive blast cleaning to SA21/2 (near white
metal) 35-50 microns

SP5 Shot blasting/ abrasive blasting.
SP6 Emery sheet cleaning/Manual wire brush cleaning.

APPLICATION OF PRIMER/PAINT

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

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

Where primer coat has been applied in the shop, the primer coat shall be carefully
examined, cleaned and spot primed with one coat of the primer before applying
intermediate and finish coats. When the primer coat has not been applied in the
shop, primer coat shall be applied by brushing, rolling or spraying on the same day
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1.06.04

1.06.05

1.06.06

1.06.07

1.06.08

1.06.09

as the surface is prepared. Primer coat shall be applied prior to intermediate and
finish coats.

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

Following are the Primer/painting schemes envisaged herein:

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

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

PS5 - Red Oxide Zinc Phosphate primer (Alkyd base) to IS 12744
PS9 - Aluminium paint to IS 2339.

PS9* - Heat resistant Aluminium paint to 1S-13183 Gr.-1

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

PS14 - weldable primer-Deoxaluminate or equivalent.

PS16 - High Build Epoxy CDC mastic 15’ .

PS17 - Aliphatic Acrylic Polyurethane CDE134 ,%V=40.0(min.)
PS18 - Epoxy based TiO2 pigmented coat

PS19 - Epoxy Zinc rich primer (92% zinc in dry film (min.), %VS=40.0(min.)
PS-20 - Epoxy based finish paint

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

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

SG membrane walls and other Flue gas swept pressure part surfaces shall be
applied with appropriate primer for protection of surfaces during transit, storage
and erection.

a) All un-insulated equipments, pipes, valves etc covered in sub-section A-08
(Steam Turbine & Auxiliary system) shall be painted with paint not inferior to Epoxy
resin based paints with minimum DFT of 150 micron.

The paint shall be applied in three stages i.e. primer, intermediate and finish coats
in following manner:

Primer coat — Epoxy based zinc phosphate
= |ntermediate - Epoxy based TiO2 pigmented coat
= Finish coat - Epoxy based finish coat

b) Equipment, pipes etc. with high temperature shall be painted with heat resistant
aluminum paint (to be selected based on the service condition of component as
per 1S-13183). Two coats of paint shall be applied with total DFT 40 micron.

c) Surface preparation before painting shall be carried out according to
requirement indicated in this sub-section and international standard
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1.06.10 A) Specification for the application of Epoxy coating for internal protection of DM tank

& other vessels/tanks (as applicable) shall be as follows:

Primer
Paint

One coat of unmodified epoxy resin along with polymide hardener.

Two (2) coats unmodified epoxy resin along with Aromatic adduct
hardener.

Total thickness of primer and paint should not be less than 400 microns.

B) Specification for application of chlorinated Rubber paint for external protection
vessel, tanks, piping, valves & other equipments shall be as follows:

i)

For Indoor vessel, tanks, piping, valves & other equipments:

(a)

(b)

(c)

(d)

Surface preparation shall be done either manually or by any other
approved method.

Primer coat shall consist of one coat of chlorinated rubber based zinc
phosphate primer having minimum DFT of 50 microns.

Intermediate coat (or under coat) shall consist of one coat of chlorinated
rubber based paint pigmented with Titanium dioxide with minimum DFT
of 50 microns.

Top coat shall consist of one coat of chlorinated rubber paint of
approved shade and colour with glossy finish and DFT of 50 microns.

Total DFT of paint system shall not be less than 150 microns.

For Outdoor vessel, tanks, piping, valves & other equipments:

(a

(b

(c)

(d

Surface preparation shall be blast cleared using non-siliceous abrasive
after usual wire brushing, which shall conform to Sa 2-1/2 Swiss
Standard.

Primer coat shall consist of one coat of epoxy resin based zinc
phosphate primer having minimum DFT of 100 microns.

Intermediate coat (or under coat) shall consist of epoxy resin based paint
pigmented with Titanium dioxide with minimum DFT of 100 microns.

Top coat shall consist of one coat of epoxy paint suitable pigmented of
approved shade and colour with glossy finish and DFT of 75 microns.
Additionally finishing coat of polyurethane of minimum DFT of 25 microns
shall be provided.

The paint may be applied in one coat, in case high built paint is used,
otherwise two coats shall be applied.

Total DFT shall not be less than 300 microns.
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TITLE:

(3x200+3x500) MW RAMAGUNDAM FGD

TECHNICAL SPECIFICATIONS FOR

AGITATORS OF FGD SLURRY TANKS

SPECIFICATION No: PE-TS-467-571-18000-A002

SECTION-I, SUB-SECTION-C3

REV. 00 DATE: OCT 2021

SHEET:10F 1

TECHNICAL SPECIFICATION OF AGITATORS
(ELECTRICAL PORTION)
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ELECTRICAL EQUIPMENT SPECIFICATION FOR

AGITATOR \VOLUME NO. : 11-B
Ramagundam (FGD) STPP, Stage-I & II (3x200MW + SECTION
3x500 MW) REV NO. 00: DATE: 08052020

SHEET : 1 OF 3

TECHNICAL SPECIFICATION

FOR
AGITATOR

(ELECTRICAL PORTION)

1 QF 28
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I1]117]

ELECTRICAL EQUIPMENT SPECIFICATION FOR  [SPECIFICATION NO.

AGITATOR

Ramagundam (FGD) STPP, Stage-I & II (3x200MW +  [VOLUMENO. : 1I-B
3x500 MW) SECTION

REV NO. 00 : DATE : 08.05.2020

SHEET : 2 OF 3

2.0

3.0

3.1

a)

b)

d)

e)

g)

h)

)

1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

Services and equipment as per “Electrical Scope between BHEL and Vendor”.

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

2QF 28
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I1]117]

ELECTRICAL EQUIPMENT SPECIFICATION FOR  [SPECIFICATION NO.
AGITATOR

Ramagundam (FGD) STPP, Stage-1 & 11 3x200MW + [VOLUME NO. :  1I-B

3x500 MW) SECTION

REV NO. 00 : DATE : 08.05.2020

SHEET : 3 OF 3

32

4.0

b)
¢)
d)

e)

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 :
Electrical scope between BHEL & vendor
Specification for Motors
Specification for cable lugs and glands
Quality plan for motors

Electrical Load data format

BHEL cable listing format

3 QF 28
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SUB-SECTION-II-E2

MOTORS

Ramagundam (FGD) STPP, Stage-I & II (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

1.05.00

1.06.00

1.07.00

2.00.00

MOTORS
GENERAL REQUIREMENTS

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.

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 out in the specification.

Contactor shall provide fully compatible electrical system, equipment’s,
accessories and services.

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.

Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.

The responsibility of coordination with electrical agencies and obtaining all
necessary clearances for Contactors equipment and systems shall be under the
Contactor scope.

Degree of Protection

Degree of protection for various enclosures as per IEC60034-05 shall be as
follows :-

i) Indoor motors - IP 54
i)  Outdoor motors - IP 55
iii) Cable box-indoor area - IP 54
iv) Cable box-Outdoor area - IP 55

CODES AND STANDARDS

1) Three phase induction motors : IS/IEC:60034

2) Single phase AC motors : IS/ IEC:60034

3) Crane duty motors : 1S:3177, IS/IEC:60034
4) DC motors/generators : 1S:4722, 1IS/IEC:60034
5) Energy Efficient motors : IS 12615, IEC:60034-30

T T
Ramagundam (FGD) STPP, Stage-1 & II (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

3.00.00

3.01.00

3.02.00

4.00.00

5.00.00

6.00.00

6.01.00

TYPE
AC Motors:
a) Squirrel cage induction motor suitable for direct-on-line starting.

b) Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient
temperature), shall be Premium Efficiency class-IE3, conforming to IS
12615, or IEC:60034-30. HT motors shall have minimum design efficiency of
95 %. However, tolerance on this efficiency value shall be applicable as per
IEC 60034

c) Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the
requirement.

d) Motor operating through variable frequency drives shall be suitable for
inverter duty with VPI insulation. Also these motors shall comply the
requirements stipulated in IEC: 60034-18-41 and IEC: 60034-18-42 as
applicable.

e) Motors operating through variable frequency drives shall also meet the
requirements mentioned in subsection for VFD.

DC Motors Shunt wound.
RATING

(a) Continuously 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

Ramagundam (FGD) STPP, Stage-1 & II (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

6.01.01

6.01.02

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 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.

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.

Torque Requirements

Accelerating torque at any speed with the lowest permissible starting voltage shall
be at least 10% motor rated torque.

Pull out torque at rated voltage shall not be less than 205% of rated 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) Up to 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

T I
Ramagundam (FGD) STPP, Stage-1 & II (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

7.03.00

7.04.00

7.05.00

7.06.00

7.07.00

7.08.00

7.09.00

7.10.00

(a) Fuel oil area : Group —1IB
(b) Hydrogen generation : Group - IIC or (Group-Il, Div-Il as per plant
area NEC) or (Class-1, Group-B, Div-Il as
per NEMA /IEC60034)
Winding and Insulation
(@) Type : Non-hygroscopic, oil resistant, flame resistant
(b) Starting duty : Two hot starts in succession, with motor

initially at normal running temperature.

(c) 11kV, 6.6 KV & 3.3

KV AC motors 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/housing 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 1S:12075 / 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
and minimum 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 ftrifurcating sleeves. SIC termination kit shall be suitable for fault level of 25
KA for 0.17 seconds.

3.3/6.6 KV motors shall be offered with dust tight phase separated double walled
(metallic as well as insulated barrier) Terminal box. Contractor shall provide
termination kit for the offered Terminal box. The offered Terminal Box shall be

Ramagundam (FGD) STPP, Stage-I & II (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

7.11.00

7.12.00

7.13.00

7.14.00

7.15.00

8.00.00

10.00.00

10.01.00

10.01.01

10.01.02

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.

The spacing between gland plate & centre of bottom terminal stud shall be as per
Table-I.

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.

The motors shall be suitable for bus transfer schemes provided on the 11kV, 6.6
KV, 3.3 kV /415V systems without any injurious effect on its life.

For motors rated 2000 KW & above, neutral current transformers of PS class shall
be provided on each phase in a separate neutral terminal box.

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.

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the
following (without any further tolerance):

(a) From 50KW & 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 : 6t06.5
TYPE TEST

HT MOTORS

The Contactor shall carry out the type tests as listed in this specification on the
equipment to be supplied under this contract. The Contactor shall indicate the
charges for each of these type tests separately in the relevant schedule of Section
- VII- (BPS) and the same shall be considered for the evaluation of the bids. The
type tests charges shall be paid only for the test(s) actually conducted
successfully under this contract and upon certification by the Employer’s engineer.

The type tests shall be carried out in presence of the Employer’s representative,
for which minimum 15 days notice shall be given by the Contactor. The Contactor
shall obtain the Employer’s approval for the type test procedure before conducting
the type test. The type test procedure shall clearly specify the test set-up,
instruments to be used, procedure, acceptance norms, recording of different

Ramagundam (FGD) STPP, Stage-I & I1 (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

10.01.03

10.01.04

10.01.05

parameters, interval of recording, precautions to be taken etc. for the type test(s)
to be carried out.

In case the Contactor has conducted such specified type test(s) within last ten
years as on the date of bid opening, he may submit during detailed engineering
the type test reports to the Employer for waival of conductance of such test(s).
These reports should be for the tests conducted on the equipment similar to those
proposed to be supplied under this contract and test(s) should have been either
conducted at an independent laboratory or should have been witnessed by a
client. The Employer reserves the right to waive conducting of any 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 type 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 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 witnessed by a client. 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.

LIST OF TYPE TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT
motor

(a) No load saturation and loss curves upto approximately 115% of rated
voltage

(b) Measurement of noise at no load.
(c) Momentary excess torque test (subject to test bed constraint).
(d) Full load test(subject to test bed constraint)

(e) Temperature rise test at rated conditions. During heat run test, bearing
temp., winding temp.,coolant flow and its temp. shall also be measured. In
case the temperature 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
measured by ETD's also for the record purpose.

Ramagundam (FGD) STPP, Stage-I & II (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

10.01.06

10.02.00

10.02.01

10.02.02

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 HT
motor

(a) Degree of protection test for the enclosure followed by IR, HV and no load
run test.

(b) Terminal box-fault level withstand test for each type of terminal box of HT
motors only.

(c) Lightning Impulse withstand test on the sample coil shall be as per clause
no. 4.3 IEC-60034, part-15

(d) Surge-withstand test on inter-turn insulation shall be as per clause no. 4.2
of IEC 60034, part-15

LT Motors

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
witnessed by a client.

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.

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 100 KW only

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

T I
Ramagundam (FGD) STPP, Stage-I & II (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

10.03.00

10.04.00

6. Momentary excess torque test.
7. High voltage test

8. Test for vibration severity of motor.

this section)
10. Test for degree of protection and

11. Overspeed test.

enclosures as per IS 2148 / IEC 60079-1

equipment price.

Minor changes if any shall be highlighted on the endorsement sheet.

9. Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of

12. Type test reports for motors located in fuel oil area having flame proof

All acceptance and routine tests as per the specification and relevant standards
shall be carried out. Charges for these shall be deemed to be included in the

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”.

T T
Ramagundam (FGD) STPP, Stage-1 & II (3x200MW + 3x500 MW)
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TECHNICAL REQUIREMENTS

Motor MCR in KW

UP to 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.

Motor MCR in KW
UP to 110 KW
Above 110 KW and upto 150 KW

Above 150 KW

TABLE -1

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS

Minimum distance between centre
of bottom terminal stud and gland
plate in mm
As per manufacturer's practice.
85

115

167
196
249
277
331

385/203 (For Single
core cables only)

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
lugs installed shall be as follows:

Clearance

10mm

12.5mm

19mm

T T
Ramagundam (FGD) STPP, Stage-1 & II (3x200MW + 3x500 MW)
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Cable glands

Cable shall be terminated using double compression type cable glands. Testing requirements of
Cable glands shall conform to BS:6121 and gland 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 DIN
standards

15 OF 28
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CABLE ID

FROM

TO

PURPOSE

CABLE SCOPE ( BHEL
PEM/VENDOR)

REMARKS

CABLE SIZE

PATH CABLE NO
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i P TITLE: SPECIFICATION No: PE-TS-467-571-18000-A002

(3x200+3x500) MW RAMAGUNDAM FGD ecTioN- 1. SUB-SECTION-D

TECHNICAL SPECIFICATIONS FOR

AGITATORS OF FGD SLURRY TANKS REV. 00 DATE: OCT 2021

SHEET:10F 1

ANNEXURE-I

LIST OF MAKES OF SUB-VENDOR ITEMS
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Sl.no. | Item Category of Sub-vendor Place Remarks
Inspection

1. PAINT 1] ASIAN PAINT
1] BERGER

KANSAI NEROLAC

JOTUN

SHALIMAR

JENSON & NICHOLSON
(1) LTD

CDC CARBOLINE (1) LTD.

ADDISON PAINTS LTD

GRAND POLYCOAT

NOTES: INSPECTION CATEGORIZATION

CAT I: INSPECTION BY OWNER, BHEL/BHEL NOMINATED TPIA & VENDOR. MDCC WILL BE ISSUED
BASED ON INSPECTION REPORT IN LINE ITH APPROVED QAP.

CAT Il: INSPECTION BY BHEL/BHEL NOMINATED TPIA & VENDOR. MDCC WILL BE ISSUED BASED ON
INSPECTION REPORT IN LINE ITH APPROVED QAP.

CAT lll: MDCC WILL BE ISSUSED BASED COC & MTC ISSUSD BY VENDOR AND VERIFICATION BY BHEL /
OWNER IN LINE WITH APPROVED QAP/CHECK LIST

266
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ANNEXURE-A

e The list of all bought out items like gearbox, coupling, bearings etc. with makes and country of
origin and contact details of the manufacturers to be mentioned along with offer to be
submitted in the format attached in section Il Annexure-6 as an information to BHEL.

e Bidder has to submit the sub-vendor questionnaire (attached herewith) along with necessary
credentials in case the proposed sub-vendor is not as per the list provided.

e Acceptance of makes shall be subject to BHEL/ End customer acceptance during the detailed
engineering without cost and delivery implication to BHEL.

« The complete list will be necessarily submitted within one month of placement of LOI to ensure
timely placement of order for BOls. Bidder to assess the capability of their proposed sub-vendors in
terms of preparation of drawings, calculations, documents, quality assurance, supply of material etc. as
per project schedule before placing the order on them.
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vaddidl
NTPC

CORPORATE QUALITY ASSURANCE
SUB-VENDOR QUESTIONNAIRE

Item/Scope of Sub-contracting

M
11

Address of the registered office

Details of Contact Person

(Name, Designation, Mobile, Email)

ees
111

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

vi. | 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)

g. | 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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{PEM-MAX
vaddidl
NTPC

CORPORATE QUALITY ASSURANCE
SUB-VENDOR QUESTIONNAIRE

letter/certificates/End User Feedback

10.| Quality Control exercised during receipt of raw | Details attached at Annexure — F2.6
material/BOI, 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

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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TECHNICAL SPECIFICATION FOR SPECIFICATION NO. :PE-TS-467-571-18000-A002
AGITATOR
(3x200+3x500) MW RAMAGUNDAM FGD
ANNEXURE-II
Unit /Quantity
SI. No. |PARTICULARS ( Nos./SET/%)
1 AGITATORS
1.1 AUXILIARY ABSORBENT TANK AGITATOR
1 Impeller Assembly 1 no. of each type and size
2 Bearing Assembly 1 no. of each type and size
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 1 no. of each type and size
5 Gear Box Assembly (If Applicable) 1 no. of each type and size
6 Agitator shaft assembly 1 no. of each type and size
7 Shaft Seal 1 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) 1 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 1 no. of each type and size
7 Complete Agitator Assembly 1 no. of each type and size
1.3 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) 1 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 1 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) 1 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 1 no. of each type and size
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TECHNICAL SPECIFICATION FOR SPECIFICATION NO. :PE-TS-467-571-18000-A002
AGITATOR
(3x200+3x500) MW RAMAGUNDAM FGD
ANNEXURE-II
Unit /Quantity
SI. No. |PARTICULARS ( Nos./SET/%)
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) 1 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 1 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) 1 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
6 Agitator shaft assembly 1 no. of each type and size
7 Complete Agitator Assembly 1 no. of each type and size
1.7 AGITATOR FOR DRAIN PIT (FOR ABSORBER AREA,GYPSUM
AREA AND LIMESTONE AREA)
1 Impeller Assembly 1 no. of each type and size
2 Bearing Assembly 1 no. of each type and size
3 Motor 1 no. of each type and size
4 Belt and Pulley (If applicable) 1 no. of each type and size
5 Gear Box Assembly (If Applicable) 1 no. of each type and size
6 Agitator shaft assembly 1 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.
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TECHNICAL SPECIFICATION FOR SPECIFICATION NO. :PE-TS-467-571-18000-A002
AGITATOR
(3x200+3x500) MW RAMAGUNDAM FGD
ANNEXURE-II
Unit /Quantity
Sl. No. |PARTICULARS ( Nos./SET/%)

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. Pls. refer NIT for delivery schedule. 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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Tank Sizing Basis(below 10.0 m dia):

Tank size is decided as per the following

LL — Pump LL level m

L —LL+02m

H - Effective height m

HH -H+02m

Top -HH+0.5m
Effective volume =314/4x P "2 x (H-L)
Hold volume =3.14/4 x ® "2 x (HH)
H/D ratio =~1.2 (Max)

Tank Sizing basis (Above 10.0 m dia):

Tank size is decided as per the following

LL — Pump LL level m
L —LL+02m

H - Effective height m
HH -H+02m

Top -HH+0.8m

Effective volume =314/4xP "2 x (H)
Hold volume =314/4x P "2 x (HH)

H/D ratio =~1.0 (Max)

Gas condition for Tank Sizing:

S.No | Gas Condition

Feature

1 VWO Worst coal

FGD Design Point
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Tank Sizing:

Item No Service | Design Process Design Basis
Spec Parameter

OOHTM 03 | Filtrate | 6000 mm D X | Process 211.8m3/h (48.15X 3 +67.35)

BB001 water 6100 mmH Capacity (Design point- 3X500MW- Stream No:

<402> x 3 Units + Design point
Tank 3X200MW - Stream No: <402>)
Quantity = 1 | Retention | 0.5Hr

no. Time

(Common for | Required |211.8 m3/h x 0.5 hr
combine volume =105.9 m3

absorber (3
X200 MW)
and as well
as for all 500
MW units.)

Tank Level is designated as follows
@ Top | 6.1
HH | 5.6
H |54
L |[12*
LL | 1.0*

Circular Tank

Effective volume
=6.0m®d"r2/4xmx(54-1.2)m
=118.75 m3>105.91 m3

Hold Volume
=6.0md*2/4xmTx56m=158.3m3

*L and LL level is finalized by vendor’s information of filtrate water pump and agitator.




Item No

Service

Design

Spec

Process

Parameter

Design Basis

00HTMOO
BB001

Primary
Hydro
cyclone
feed Tank

7500 mmD X
7800 mmH
Quantity = 1
no.
(Common for
combine
absorber (3
X200 MW)
and as well
as for all 500
MW units.)

Process

Capacity

235.45 m3/h (53.94 X 3+ 73.63)
point- 3X500MW-
Stream No: <201> x 3 Units +
Design point 3X200MW - Stream
No: <201>)

(Design

Retention

Time

1 Hour

Required

volume

235.45 m3/h x 1 hr
=235.45m3

Tank Level is designated as

follows

Top | 7.8

HH | 7.3

71

L |1.2F

LL [ 1.0*

Circular Tank

Effective volume
=75mPdr2/4xmx(7.1-1.2) m
=260.65 m3 > 235.45 m3

Hold Volume
=75mPr2/4xTTX7.3m
=322.50 m3

*L and LL level is finalized by vendor’s information of \Waste water hydro cyclone feed pump

and agitator.
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Item No

Service

Design

Spec

Process

Parameter

Design Basis

00HTMO04
BB001

Secondary
Hydro
cyclone
feed Tank

6000 mm D
X
7200mmH-
Quantity = 1
no.
(Common for
combine
absorber (3
X200 MW)
and as well
as for all 500
MW units.)

Process
Capacity

136.03 m3/h (31.17 X3 + 42.52 )

(Design

point-

3X500MW-

Stream No: <202> x 3 Units +
Design point 3X200MW - Stream

No: <202>)

Retention

Time

1 Hours

Required

volume

136.03 m3/h x 1 hr

=136.03 m3

Tank Level is

follows

designated as

Top

7.2

HH

6.7

H

6.5

L

1.2*

LL

1.0*

Circular Tank

Effective volume
=6.0m®d"r2/4x1x(6.5-1.2)
m = 149.85 m3>136.03 m3

Hold Volume

=6.0MPr2/4xTTX6.7m

=189.4 m3

*L and LL level is finalized by vendor’s information of \Waste water hydro cyclone feed pump

and agitator.
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Service

Design

Spec

Process

Parameter

Design Basis

Waste
water
storage
Tank

8000 mmD X
9000 mmH-
Quantity = 1
no.
(Common for
combine
absorber (3
X200 MW)
and as well
as for all 500
MW units.)

Process
Capacity

41.16 m3/h (9.81 X 3 +11.73)
(Design point- 3X500MW- Stream
No: <205> x 3 Units + Design point
3X200MW - Stream No: <205>)

Retention

Time

8.0 Hours

Required

volume

41.16 m3/h x 8.0 hr =329.28 m3

Tank Level is designated as follows

Top | 9.0

HH | 8.5

H |83

L |1.2*

LL | 1.0*

Circular Tank

Effective volume
=8.0m®d"r2/4xmx(8.3-1.2) m
= 356.88 m3> 329.28m3

Hold Volume
=80m®Pr2/4xTx85m
=427.2 m3

*L and LL level is finalized by vendor’s information of Waste water pump and agitator.

114



Item No

Service

Design Spec

Process

Parameter

Design Basis

OOHTKO
3BB001/
002

Lime
stone
slurry
storage
Tank

15000 mmD
X 15000

mmH

Quantity = 2
no. (1W+1S)
(Common for
combine
absorber (3
X200 MW)
and as well
as for all 500
MW units.)

Process
Capacity
for each

tank

a) Limestone required = 40.326 TPH
(9.263 x 3 Units + 12.537)

(Design point- 3X500MW- Stream No:
<501> x 3 Units + Design point
3X200MW - Stream No: <501>)

b) 20% (w/w) Limestone slurry
=40.326 TPH /20% mass flow rate
=201.63 TPH per unit

¢) 20%(w/w) Limestone slurry density
=1.130 /m3

d) 20% (w/w) Limestone slurry
=201.63 TPH/1.130 volume flow rate
= 178.44 m3/hr for all the 4 Absorbers.

Retention

Time

12.0 hr

Required

volume

178.44 m3/h x 12 hr =2141.20 m3

HH =142 m
H=14.0 m

Tank Level is designated as follows

Top | 15.0

HH | 14.2

14.0

L |1.2"

LL | 1.0*

Circular Tank

Effective volume
=15.0mPd"r2/4x1x(14.0-1.2) m
=2261.94 m3 >2141.2 m3

Hold Volume
=150m®d*r2/4xmTx142m
=2509.34 m3

*L and LL level is finalized by vendor’s information of Limestone slurry Feed pump and agitator.




Item No | Service Design Spec | Process Design Basis
Parameter
OOHTKO | Auxiliary 13500mmDX | Process Absorber Tank Volume = 1760 m3

0BB001 | Absorbent | 13500mmH Capacity (with 20 % margin)
Tank (3X200MW  Absorber tank Size -

Quantity = 1 26.9mX10.9mX5.0m= 1466.05 m3

no (Common 20 % margin =1466.05 X 1.2=1760.0 m3 )
for combine | Retention | Batch Operation

absorber (3 | Time
X200 MW) | Required 1760 m3

and as well | volume
as for all 500
MW units.)

Tank Level is designated to be empty
during normal operation. Therefore the
volume from bottom to H is considered
as hold volume of tank.

Top | 13.5

HH | 12.7

H [125

L |[12F

LL | 1.0*

— HH=127m
— H=125m

Circular Tank

Effective volume
=13.5mPdr2/4xmx12.5m
=1789.23 m3>1760 m3

Hold Volume
=13.5mPdr2/4xmTx12.7m
=1818 m3

*L and LL level is finalized by vendor’s information of Auxiliary Absorbent tank pump and agitator.




Item No

Service

Design Spec

Process

Parameter

Design Basis

10/40HTT
00BB001

Absorber
Area
Drain

Sump

4000mmwW X
4000mmL X
4000mmH
Quantity = 4
nos. (One (1)
number  for
each

absorber)

Process
Capacity
for each

Sump

25 m3

Retention

Time

Batch Operation

Required

volume

25m3

Tank Level is designated as follows

Top

4.0

HH

3.5

3.3

L

1.6*

LL

1.4*

Rectanqular Tank

Effective volume
=40mx4.0mx
m3 >25 m3

Hold Volume
=40mx4.0mx

(3.3-1.8) m=27.2

3.5m =56 m3

*L and LL level is finalized by vendor’s information of Sump pump and agitator.




Item No

Service

Design

Spec

Process

Parameter

Design Basis

OOHTTO1
BB001

Gypsum
Area
Drain

Sump

4000mmwW
X 4000mmL
X 4000mmH

Quantity = 1
no.
(Common
for combine
absorber (3
X200 MW)
and as well
as for all
500 MW

units.)

Process
Capacity

25 m3

Retention

Time

Batch Operation

Required

volume

25 m3

[

F

D_

_El

Tank Level is designated as follows

Top | 4.0

HH | 3.5

H |33

L |1.6*

LL | 1.4*

Rectanqular Tank

Effective volume
=40mx4.0mx(3.3-1.6) m=27.2
m3 >25 m3

Hold Volume
=40mx4.0mx3.5m=56m3

*L and LL level is finalized by vendor’s information of Sump pump and agitator.




Item No

Service

Design Spec

Process

Parameter

Design Basis

O0OHTTO2
BB001

Lime
Stone
Area
Drain
Sump

4000mmwW X
4000mmL X
4000mmH

Quantity = 1
no. ( Common
for combine
absorber (3
X200 MW)
and as well
as for all 500
MW units.)

Process
Capacity

25 m3

Retention
Time

Batch Operation

Required

volume

25m3

=2

0

Tank Level is designated as follows

Top | 4.0

HH | 3.5

H |33

L |1.6"

LL | 1.4*

Rectanqular Tank

Effective volume
=40mx4.0mx(3.3-1.6) m=27.2
m3 >25 m3

Hold Volume
=40mx4.0mx3.5m=56m3

*L and LL level is finalized by vendor’s information of Sump pump and agitator.

The above data is basic design data and may vary based on actual piping layout and selected vendor’s

recommendations.

Reference Documents

- Mass Flow Balance (3X500 MW Design Point + 3X200 MW Design Point) data- 3310-109-PV
M-W-002




1. Gas condition for Water Tank Sizing:

S.No. | Gas Condition Feature

1 VWO Maximum Absorbed SO, Condition

Maximum Inlet Gas flow condition

2. Water Tank Sizing Basis

Tank size is decided as per the following

LL — Pump LL level m
L —LL+02m

H - Effective height m
HH -H+02m

Top -HH+0.5m

Effective volume =314/4x P "2 x (H-L)
Hold volume =3.14/4x d "2 x (HH)

Top/D ratio =1-1.2




Item No

Service

Design

Spec

Process

Parameter

Design Basis

00HTQO
0BB001/
002

Process
Water
Tank

6500 mmD X
7000 mmH

Quantity = 2
nos.
(Common for
combine
absorber (3
X200 MW)
and as well
as for all 500
MW units.)

Process
Capacity

611.14m3/h
((7.60+25.83+0.77+76.18+11.38/2+
21.83)X3) + ((9.63 +36.07+0.96 +
113.47 + 15.54/2 +29.54))

(Refer Mass Flow Balance (3X500 MW
Design Point) data stream no. (<801>
+ <802> + <803> + <804> + <805>/2
+ <806>) x 3 units) +

(Refer Mass Flow Balance (3X200 MW
Design Point) data stream no. (<801>
+ <802> + <803> + <804> + <805>/2
+ <806>)).

Retention

Time

0.25 hr

Required

volume

611.14 m3/h x 0.25 hr = 152.79

m3

Tank Level is designated as follows

Top | 7.0

HH | 6.5

H 6.3

L |15

LL | 1.3%

Effective volume
=6.5m®Pr2/4xmx(6.3-1.5) m=
159.27 m3>152.79 m3

Hold Volume
=6.5m®Pd"r2/4xmTx6.5m=215.69
m3

* LL level will be finalized by vendor’s information of Process water pump.




Item No

Service

Design Spec

Process

Parameter

Design Basis

00HTQO
1BB001/
002

Cake wash
(Clarified

water) Tank

4000 mmD X
4000 mmH
Quantity =
nos.
(Common for
combine
absorber (3
X200 MW)

and as well
as for all 500
MW units.)

Process
Capacity
for each
tank

24.84 m3/h (11.38/2X3 + 15.54/2)
(Mass Balance (3X500M
Design Point data) stream no.
(<805>/2) x 3 units) + (Mass Balance
(3X200MW Design Point data)
stream no. (<805>/2).

Refer

Retention
Time

1hr

Required

volume

24.84 m3/h x 1hr = 24.84 m3

Tank Level is designated as follows

Top | 4.0

HH | 3.5

H |33

L (12

LL | 1.0*

Effective volume
=40m®P"r2/4xmx(3.3-1.2) m
=26.39 m3 > 24.84 m3

Hold Volume
=40m>Pdr2/4xTx3.5m
=43.98 m3

*LL level is finalized by vendor’s information of Cake wash tank pump.




Item No

Service

Design Spec

Process

Parameter

Design Basis

0OHTMO1B
B001/002

Belt Filter
Wash
Tank

4000 mmD X
4000 mmH
Quantity = 2
no.
(Common for

combine

absorber (3
X200 MW)
and as well
as for all 500
MW units.)

Process
Capacity
for each
tank

24.84 m3/h (11.38/2X3 + 15.54/2)
(3X500M

data) stream no.

Refer (Mass Balance
Design Point
(<805>/2) x 3 units) + (Mass Balance
(8X200MW Desigh Point data)

stream no. (<805>/2).

Retention
Time

1hr

Required

volume

24.84 m3/h x 1hr = 24.84 m3

Tank Level is designated as follows

Top | 4.0

HH | 3.5

H |33

L |12

LL | 1.0*

Effective volume
=40m®P"r2/4xmTx(3.3-1.2) m
=26.39 m3>24.84 m3

Hold Volume
=40mPr2/4xTXx3.5m
=43.98 m3

*LL level is finalized by vendor’s information of belt filter wash tank pump.

Reference Documents

- Mass Flow Balance (3X500 MW Design Point + 3X200 MW Design Point) data- 3310-109-

PVM-W-002

10



539823/2021/PS-PEM-MA

X

o vy 7o

TITLE:

(3x200+3x500) MW RAMAGUNDAM FGD

TECHNICAL SPECIFICATIONS FOR

AGITATORS OF FGD SLURRY TANKS

SPECIFICATION No: PE-TS-467-571-18000-A002

SECTION-I, SUB-SECTION- D

REV. 00 DATE: OCT 2021

SHEET:10F 1

ANNEXURE-IV

MASTER DRAWING LIST WITH SCHEDULE OF

SUBMISSION

294

11



12

539823/2021/PS-PEM-MAX

G6¢

1SI7 Y08y) Buluoissiwwo)
Alepuodag 10TWOL MY | 514 Buipnjour ainpaocoid Ajquiesse pue uonejejsy) | CFOVHLSLIVOA3d |l
A1epu0das 1071 WOuy SYIIM ¢ saleds Bujuoissiwwo) g dn-Hels ‘Is]| s]00} [e109dS | TTOV-TLS-L9t-0A-3d T
Asepuodag 107 WoJj sY99M ¢ }si| 1o Buiieduqny | OTOV-TLS-L9t-0A-3d 0T
Asepuoaas 107 WoJ4 SHaaMm ueyd Joyouy Buipnjoul e uolepunoS |  600V-T/S-£9%-0A-3d 6
Atepuodas 107 WOy SY33M ¢ uondwnsuod AMIN | 800V-TLS-L9%-0A-3d 8
Adepuodag 107 WoJy s)aam J1o1en3y Joj |enueN INRO |  L0OOV-TZS-£9%-0A-3d L
Atewd 107 W0y s)9am ¢ uonejnoje) buiziS JoJo|\ pue Jojeyby | 900V-T/S-L9%-0A-3d 9
Arewnd 107 WoJy s)aam ¢ aINpaoold s8] pue uonoadsu g ueld Ajlend | S00V-TLS-L9t-0A-3d S
sJOJoW ||e JO SaAIND douewlouad
— I0TWOUSIPMT | o 1ooys Bleq g BUMEID WO  Jojow [eoujoayg | OOV TLSL9v-0A-3d v
Arewiig 107 WOy $Y29M 7 siojeyby ||e Jo SAIND soUBWLIOMS ] JojeNBY | €00V-T/S-£9t-0A-1d €
Alewiid 107 WO} s)9am ¢ Jojeyiby |je Joj Joays ejeq ¢00V-TLS-L97-0A-31d [4
s|apow
Aewnd |07 Wouy SH)aam ¢ | Jo1eudy ||e Joj XxoqJead ‘ |eas |edlueyIaw ‘uolldnaIsuod Jo | TOOV-T/S-/91-0A-3d T
[el91B Al YHM MIIA |BUOIIDS ‘MIIA papojdx] ‘Buimelp yo
:o_ummu—__m__\”mh__m 91eq 3npayds 93lL / mc_.\ﬂu ._M_wE._:M_n.v_M .n.._M

- :(9q Aew 9sed ayi se)
2ouaJayes / uonewsojur / jenoudde Joy SuiesuiBus [iersp Suunp suswndop / sSuimesp Suimojjoj Syl HWGNS [|eYs JIPPIQ |NySSaIINs By|

ONIY33INIODN3 11V.13d SNIHNA A3HIND3Y SLININNI0A /SONIMVYYEA

1¢0¢ 100 3lvd 0+"ON ‘A3d SANVL AYYNS d94 40 SHOLVLIDY
404 SNOILYDIH1D3dS T¥IINHIIL
AI-F3YNXINNY ‘@ -NOILD3S-9NS ‘I-NOILD3S a4 NVANNSVINVYY MIN (00SXS+002XE)
€00V-0008T-T/S-£9%-S1-3d "ON "J3dS J1LL




13

539823/2021/PS-PEM-MAX

96¢

*219 3 ew ‘WSiam ‘paepuesls / apod djqedtjdde sy Suiedipul UoIPNIISUOD

Jo |eudlew ‘Ayjuenb a9yl pue swal 1no 1y3noqg 3uipnjoul sjusuodwod Jofew [je Suiledipul wuoy) Jejngel ul INOgG / DOgG pue ssaupaey ‘uollealgn|

pue sjuied Jo s|ie1ap ‘sud1oweded |ea1uydal apnjoul [jeys a3e1s SulaauiSud pajielsp Sulnp JOWO01ISNd 01 paysiuing aq 01 pasinbas suimeap syl ||y (P
‘saweu apeuJ} € 1sea)| e Sunedlpul swall / wawdinba yoes jo Suimeap JuswaSuele [esoauad jo 1ied e se spew 3q os|e ||eys s|npayas Sunnuied (2
‘w.oy Jengel ul INOg / DOSQ ul papnjaul pue paj|aqe| 39 ||eys swal
1no 1ySnoq pue painidejnuew-as Jofew [je ‘MaIA dn-mojq ‘UOI1I3S UD|S ‘UOIIIS-SSOID ‘MIIA BpIS ‘uollens|a ‘uejd moys / apnjaul |jeys sSuimelp ||V (q
Juawaduenly |esauan Suipnjoul sSuIMeIp dUDID)D4 [|E 4O 1SI| BY3 D1BdIPUl ||BYS SIUswWndop pue sSuimelp ||y (e
1"219 9JUBUIIUIEW PUEB UOIID3II ‘UOIIDNIISUOD ‘uoildadsu] "1a'm Ajuie)d Joy sjiersp Suimojjoy syl a1eaipul / spnjaul |jeys adeis SulioauiSua
pajie1ap ulnp JaWwo031snd 3yl 01 paysiuiny 3q 03 *213 UOIIe|NJ[ed ‘19ays elep ‘Suimelp Jusawalduedse |esauald Suipnjoul sJuswNIOp pue SSUIMBIP BYL |V °S
‘Ajuo wia1sAs |S ul 9q ||eys sSuimelp pue
suollendjed usdisap ||y ‘9|qeidadde aq ||eys (sapod/piepuels /Hoog puey Jo s1oesixs ‘3'9) aaniesal| Suilioddns oinuayine yum uoliejnojed jenuew AjuQ 'y
‘uo11edy19ads ay1 ul 31dYMas|d paidads uswalinbad
Jad se paysiuiny 9q ||eys sSuimeap 3yl Jo (3]qeupa) sa1dod Yos pue piey Jo "ou paiinbay 'uollpa 1s91e| ped-oiny ul pasedasd oq |jeys sSuimeaq ‘€
“]40M Jo 2d03s uo paseq patinbai aq osje Aew sSuimeap jeuoiuppe swos ‘a|qedijdde aq 10u Aew aroqe
pai1edipul sSuimelp 9yl JO SWOS S[IYAN J9PJO0 JO 1udwdde|d Ja1e JoppIq [NSSIINS BY1 YUM pazijeuls 3q [|BYS pue SAIleIudl si 1sl| Suimelp anoge syl ¢
‘("xdseu180]/s5922807% MO % Ydua1Mm/wod wad|ayq-ianiasswp//:diay) yuil s,uonedrdde SAQ 320|q 10U pinoys Suias Axoad [eusaul S Jopuap  (p
"Pa%20|q 29 10U p|noys (86T 9 ¥ZT ¥CT) dI SING |eu4dIxd Jno wouy sdndod (2
‘(pousagaad wnwiuiw) sdqu g — paads 19u4aiu| (q
*/ 1940]dX3 12UJIIUI WINWIUIW — UOISIAA J240]dXad Joulalul (e
‘pud J19y3 18 SuIMO||04 24NSUD 01 J3ppPIg “SulledW JJO-)I1)
91 3ulnp pazijeuls aq pjnom ASojopoylaw pajie1aq ‘dwes ayi 404 3ululell alenbape pue jerosdde Juswndop/3uimelp 404 SIAQ SY3 01 SS3JIe papiroad
3¢ p|noMm Japplg "wWdlsAs Juswadeuew UWNIOP paseq qam Y3noayl uolssiwugns Juswndop/Suimelp 1o) 1YySu 3yl SaAI9sal J73HG eyl 1ou 01 Japplg ‘T
‘S3ION
1¢0¢100 3lvd 0:'ON 'A3¥ SINVL AYYNTS 94 40 SHOLVLIOV
404 SNOILVOI4123dS T¥IINHO3L H‘\m
AI-34NX3INNY ‘a -NOI1D3S-9NS ‘I-NOILI3S ao4d NVaNNOVYINVYY MIN (00SXE+00ZXE) ,__
€00V-0008T-T/S-/9%-S1-3d :"ON "J3dS ‘J1LIL i




14

539823/2021/PS-PEM-MAX

L6¢

JNVN

‘FHNLVNOIS

Tv3IS ANVdINOD

‘sSuimeJp Jo SuoISSIWQNS /SUOIleZIjEUlY /SUOISSNISIP 3|gEl 9Y) SSOJIE 404 TIHG 01 |euostad siy amndap [jeys Jappig ay3 ‘sSuimelp ay3 913jdwod o} palinbai

UOISSNISIP /uoliedlyiie|d Aue 104 *JUNOJIE S J3ppPIq 03 d|qeINgLilie SAB[9P YIM UOISSILUGNS-UOU Se paleaJ 3q |[eys pariwgns Suimelp a1ajdwodul Auy

‘s3uimelp SulidauiBud diseq syl se paJapIsuod 3q 01 aue sguimelp Atewud ayy  (u
‘sjuawwod ||e uizesodiodul s3adsad [je ul 919]dwod sSuimelp pasIAaL Hwqns ol Jappig (w
'shep / ulyum — spudwwiod Suiresodiodul uoissiwgns pasinas Adang (|

*3|NPaYIS uolIssIwgns 9yl 4ad se |07 4O d1ep woJ) SSuUIMeIp JO uolIssSiugns 1ST (Y

'9|npayds uoissiwqns Suimeap ayl Suimoj|o} ayl mojjoj o1 13ppig  (f

‘awi} paiendis

3yl ul panoidde sjuawindop 198 01 pue SINSSI JO UOIIN|OSDI S|qe} DYl SSOIIE JOj 3J1YO S,UBHNSUOD /S 42W0IsN) /s, 13HG 03 |duuosiad usisap siy

91ndap [|eys JoppIq |NSSIONS 3y ‘suolredy1dads syl ut paleindils se 9q ||eys |erosdde 1@ suoilesodiodul JUSWWOI ‘SUOISSILIQNS SSuIMeIp JO 3INpayas (1

"'ON Suimesp s Jawoisn) s,13Hg 1eaq osje [|eys

Jawolsn) s, 73HgG 01 uoIssiwgns 10} payJew susawndoqg "'oN Suimelp s JIHG 1899 ||eys pue 320|q 3jH1 5,13Hg 4od se pasedaid aq [jeys sSuimeup ||v (Y

‘Alaepd 10j maln dn-mojq pue

uoI123s upis ‘uejd ‘MalA dpIs ‘uolleAd|d ‘sjieap uiluied ‘s1s91 dineapAy pue Aydes3oipes jo 1uswadinbas ‘dueusdjol pue joquAs Sutuiydoew ‘ssaupaey

‘suolsuswip ‘si9lsweded [ea1uydal “ON S9/SI Yyum 3uoje yew ‘uolldniisuod Jo |eualew ‘Ayjuenb a1edipul pue IN'O'9, dpNRUl |jeys sSuimelp ||y (3

‘uoiiedrjdwi [e11awwod Aue Inoyum

93e)s 3uliaaulSua pajielsp 3ulnp parnwgns aq ||eys ‘waisAs /saurydew jo Alajes }29yd 01 pasinbai Ing aA0ge PaJaA0d 10U SluUdwWNIop pue sguimesq (4

‘ploA (@

1¢0C 100 13lvd 0:"ON ‘A3

AI-3YNXINNY ‘d -NOILD3S-9NS ‘I-NOILD3S

€00V-0008T-T£G-£917-S1-3d :"ON "23dS

SINVL AYYNTS dOS4 40 SHOLVLIOV

404 SNOILYDI41D3dS TvIINHD3IL E_\\m
as4 NVANNSOVINVY MIN (00SXE+00ZXE)
m_._._._._.




15

539823/2021/PS-PEM-MAX

86¢

‘ANVdINOD

‘NOILVNDIS3d

1¢0C 100 13lvd 0:"ON ‘A3

AI-3YNXINNY ‘d -NOILD3S-9NS ‘I-NOILD3S

€00V-0008T-T£G-£917-S1-3d :"ON "23dS

SINVL AHYNTS dO4 40 SHO1VLIDV
404 SNOILYDI41D3dS TvIINHD3IL
as4 NVANNSOVINVY MIN (00SXE+00ZXE)

J1LL




539823/2021/PS-PEM-MA

X

o vy 7o

TITLE:
(3x200+3x500) MW RAMAGUNDAM FGD
TECHNICAL SPECIFICATIONS FOR

SPECIFICATION No: PE-TS-467-571-18000-A002

SECTION-I, SUB-SECTION- D

AGITATORS OF FGD SLURRY TANKS REV. 00 DATE: OCT 2021
SHEET:1OF 1
ANNEXURE-V
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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 1 IAA51420

— Packing Wood 1 IAA51401

— Silica gel :IAA55619

— Thermocole :IAA51416

— Packing slip holders 1 IAA7240901

— Corrugated Fibre Board :IAA51414

— 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.

200

A

17



539823

2021 /DS DEMIMMAX

— ‘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 |JAA55619.

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.

oUl
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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 I, 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.

oUuZ
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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. 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

oUo
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a)

d)
e)

a)
b)
c)
d)
e)
f)
9)
h)

21/PS-PEMMAX

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

SO0Z
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MARKINGS ON PACKING CASE S

1. THIS PLANT STANDARD PRESCRIBES THE VARIUS CAUTION SIGN S
AND OTHER MARKINGS ON PACKING CASES.

“ %IT_ENS‘ONS IN THE TABLE 1 SHALL BE USED FOR MAKING STENCILS
NLY.

A, UPRIGHT

B. FRAGILE ; -
C. PROTECTION FROM FALLING OR CONDENSING MOISTURE.

D. SLINGING POSITION
£. PROTECTION FROM DIRECT RADLATIONS.

Figure 1

CENTER OF GRAVITY
E= =

Figure 2

oUo
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Table 1
DESIGN- DIMENSIONS 1N ™M, _
ATION | 4, | a,| gl ayf bi| ba|ba|bu|bs| 6| £ | hi| hahalhyl hs K Kal Ka| 41 lapalR
1 L1zl 515 4 |52|25[19| 8|24 =|2-|184|23]-]|-]| -] =-|=-1—=|—= =]} -
1o |2hr|7z]71e 7536 29| 11]30] = |3 jusf33{- | -|-|-|-]-|-|-|- |-
3 | 24110 110] 8 Hoyl 50138 16142 — |4 |[leg46] = | ~|=| ~|=|=]—=4=]|=] "~
4 134194 14) 11 [147|71|99] 23160| —| S (232165] - |- |- |- | -“1-|-1" 1|~
t 15151 =] ~150|33] 4 =|~|~12 |88 28] =]~ [ =] = | = | ={~1—|~]=
2 717 (=1 =|7ifar| === =1z |mo[3e| |- =|=-1-|-|~|-|-|—
B sl olio]-| -fodss| -1 -T~1—Taltedsol-|-|-{={-|-|-1—-|-1-
4lwalw]=1 - |mdsyl = | = =]=15{pn|-]|-]-]l~-]-|=|-|"|-|"
g (3= -lee| === == 2leo[3ie]s|nn|-|-[-]-]-]-]e
c l2|el4]-| -l8s|-|-1-|-|-|3|ajss|2r|7 16| —| - |-|~|~|-|7
3|8lel-| —ltza =|-|~-|-1~1|4l16d 7838|1022 = | =|-|—=|-|— |12
Glnulel-| =hrl =] =1-|-|-| 5zzn1o{54| 14|31} - | | ~| =| = = |7
1 lel=-1-| =30 -|~}{=|~|-|4|48]-|-|-1-]|-|=]|~]|30|30(10] -
2 2l o l=[|=] |42l =1=|=] =]=| Slogl =|=1—-1-] =} =1 =~ |42t42}14] —
113 |—|-| ~levlazjrol -} —|16] 2 |91|26} ~| | ~|17|B{H|=~|—~]|—|—
E 2[5 (=1~ —|seler| 18] = | - | 23| 3 [1z8|33| - | - |- [2&[ |16 -] -] -| =
6 | —| = =|izeloylzol =1 —132] 4 1s2le2| = | —f - 34| 16|22|- | -| - | —

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.

[e]vje)
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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.

15.1

15.2

15.3

15.4
15.5

15.6

15.7

15.8

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.

15.8.1

15.8.2
15.8.3

15.8.4

15.8.5

15.8.6

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

Figure

-3 (Gl sheet covering is applicable for all closed type of wooden packing).

oU/
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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).

oUOo
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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 (9/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(gf;g)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.

oUY
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'H.B.P. COATED CRAFT PAPER/ G.l. SHEET
/ HDPE TARPAULIN 150GSM OVERLAP
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(3x200+3x500) MW RAMAGUNDAM FGD
TECHNICAL SPECIFICATIONS FOR
AGITATORS OF FGD SLURRY TANKS

LIST OF DOCUMENTS TO BE SUBMITTED WITH
BID

SPECIFICATION No: PE-TS-467-571-18000-A002

SECTION : I

ANNEXURE-1

REV: 00 DATE: OCT 2021

SHEET 10F1

1.

Document for Evaluation:

BIDDER SHOULD SUBMIT THE SIGNED AND STAMPED COPY OF THE
FOLLOWING DOCUMENTS:

Compliance cum confirmation certificate (Refer Annexure-2 of section-Il).

Pre-bid clarification, if any, as per format given under Section-Il (Annexure-3)

Amendment to specification, if any, issued by BHEL dully signed and stamped.

Deviation schedule as per format given under Section-Il (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 documents as given under Annexure-10, section-I1).

List of special tools and tackles (Refer Annexure-7 of section-Il).

Dully filled Guaranteed power consumption format (In the format attached with the price

schedule) declaring guaranteed power consumption value in KW along with the Technical

offer.

Document for Reference:

1. Agitator Schedule filled up by the bidder (Refer Annexure-8 of section-Il).

4.

5.

GA drawing, Exploded view with Material of construction, total weight of all Agitators

models offered.

Agitator Motor Sizing Calculation.

Electrical Load data filled up by the bidder (Refer Annexure-5 of section-Il).

. Test arrangement at shop

Product catalogue for offered agitators

Details mentioned under reference documents are subject finalization during detail engineering
meeting requirements mentioned in various parts of the specification.
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TECHNICAL SPECIFICATIONS FOR SECTION : I
AGITATORS OF FGD SLURRY TANKS
COMPLIANCE CUM CONFIRMATION ANNEXURE-2
CERTIFICATE REV.NO. 00 | OCT2021
SHEET: 1 OF 2

COMPLIANCE CUM CONFIRMATION CERTIFICATE

The bidder shall confirm compliance with following by signing / stamping this compliance
certificate (every sheet) and furnish same with the offer.

a)

<)

d)

The scope of supply, technical details, construction features, design parameters etc. shall
be as per technical specification & there are no exclusions, 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 furnished 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 therein. QP will be subject to BHEL / CUSTOMER approval &
customer hold points for inspection / testing shall be marked in the QP at the contract
stage. 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 / calculations etc. submitted along with the offer shall not be
taken cognizance off.

e) The offered materials shall be either equivalent or superior to those specified in the

g)

h)

specification & shall meet the specified / intended duty requirements. In case the material
specified 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 order.

The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same
included in the base price itself.

All sub vendors shall be subject to BHEL / CUSTOMER approval in the event of order.

Guarantee for plant/equipment shall be as per relevant clause of GCC / SCC / Other
Commercial Terms & Conditions

In the event of order, all the material required for completing the job at site shall be
supplied by the bidder within the ordered price even if the same are additional to
approved billing break up, approved drawing or approved Bill of quantities within the
scope of work as tender specification. This clause will apply in case during site
commissioning, additional requirements emerges due to customer and / or consultant’s
comments. No extra claims shall be put on this account

313

30



539823/2021/

S-PEM-MAX3x200+3x500) MW RAMAGUNDAM FGL SPECIFICATION No:PE-T5-467-571-18000-A002

(T

TECHNICAL SPECIFICATIONS FOR SECTION : I
AGITATORS OF FGD SLURRY TANKS
COMPLIANCE CUM CONFIRMATION ANNEXURE-2
CERTIFICATE REV.NO. 00 0CT 2021
SHEET: 2 OF 2

k)

Schedule of drawings submissions, comment incorporations & approval shall be as
stipulated in the specifications. The successful bidder shall depute his design personnel to
BHEL’s / Customer’s / Consultant’s office for across the table resolution of issues and to
get documents approved in the stipulated time.

As built drawings shall be submitted as and when required during the project execution.

[) The bidder has not tempered with this compliance cum confirmation certificate and if at

m)

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.

Successful bidder shall furnish detailed erection manual for each of the equipment
supplied under this contract at least 3 months before the scheduled erection of the
concerned equipment / component or along with supply of concerned equipment /
component whichever is earlier.

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 specified
requirement has been brought out by the vendor during detail engineering in writing
while submitting the document to customer for approval, approved document (with
implicit deviation) 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 extension in contract completion.
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SPECIFICATION NO. PE-TS-467-571-18000-A002
—— RAMAGUNDAM FGD PACKAGE SECTION-II
[]//[ / AGITATOR ANNEXURE-3
REV 00 OCT 2021
SHEET: 1 OF 1

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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(3x200+3x500) MW RAMAGUNDAM FGD
TECHNICAL SPECIFICATIONS FOR
AGITATORS OF FGD SLURRY TANKS

SPECIFICATION NO. PE-TS-467-571-18000-A002

SECTION-II

ANNEXURE-4

REV: 00 OCT 2021

ANNEXURE-4

SCHEDULE OF TECHNICAL

DEVIATION

(PLEASE REFER GCC FOR THE FORMAT OF DEVIATION)
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(3x200+3x500) MW RAMAGUNDAM FGD
TECHNICAL SPECIFICATIONS FOR
AGITATORS OF FGD SLURRY TANKS

SUB-VENDOR LIST

SPECIFICATION NO. PE-TS-467-571-18000-A002

SECTION : I

ANNEXURE : 6

REV 00 DATE: OCT 2021

SHEET 10F1

LIST OF MAKES OF ITEMS

S.N.

ITEM NAME MANUFACTURER LOCATION
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TITLE: SPECIFICATION NO. PE-TS-467-571-18000-

T o (3x200+3x500) MW RAMAGUNDAM FGD| A002
TECHNICAL SPECIFICATIONS FOR SECTION : II
AGITATORS OF FGD SLURRY TANKS

ANNEXURE-7

REV 00 DATE: OCT 2021

SHEET: 1 OF 1

LIST OF SPECIAL TOOLS AND TACKLES

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

Sl.no. Description of item Quantity

In case bidder indicates that no special tools and tackles are required but the same
is found applicable during detailed engineering the same shall be supplied by the
bidder without any commercial and delivery implications.

SIGNATURE:

NAME

DESIGNATION:

COMPANY:

DATE:

COMPANY SEAL
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Annexure-9

RAMAGUNDAM STPP FGD - AGITATOR PACKAGE
LIST OF COMMISSIONING SPARES (Required for Commissioning of Agitators)
Break up price for COMMISSIONING SPARES

SIL. Description Qty. Unit Unit price Total Ex- ED CST FREIGHT |Total price FOR
no Works Prices Inclusive SITE
duly packed Service
Tax
Total (Rs)
NOTE -

1) Bidder shall furnish unit price of commissioning spares in above format along with the Bid. Any part even though not mentioned in
list furnished but required at later date shall be supplied free of cost.
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539823/2021/PS-PEM-MAX

CLAUSE NO.

|mam
INTENT OF SPECIFICATION okl

1.0
1.1

1.2

SECTION-B

PROVENNESS

The Bidder / Bidder's sub-vendor(s) is required to meet the provenness criteria
and/or qualification requirement for the items/ services listed below as per the
stipulated criteria indicated in the respective clauses. For the purpose of qualification
of Bidders / Sub-vendor(s), experience shall be reckoned as on the date of
consideration for approval but not later than six months to award date of contract to
the Main bidder unless otherwise specified in the respective clauses.

Provenness Criteria/Qualifying Requirements for Equipments/Systems

The Bidder / Bidder's sub-vendor(s) is required to meet the provenness criteria
and/or qualification requirement for critical equipments, auxiliaries, systems and
bought out items as per criteria stipulated below:

Grmmng'Mﬂrs—S-lurry-Ptrmps Agltators &—Vaea&m—BeH—Fﬂ%ers for the Wet leestone
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.

Type and Rating for Qualification

Sl. Name of Type of Application Equipment
No. Equipment Equipment Rating

(é)\ Booster Fans Axial type | Coal fired | Unit size of 500

with variable | power plant MW — Flow 490
pitch control m3/s (min.) with
Head 400 mmwc
(min.) & Fan
Speed 900 rpm
(max.)

Unit size of 210
MW & Below -
Flow 225 m3/s
(min.) with Head
400 mmwc (min.)
& Fan Speed 900
rom (max.)

(b) Slurry Centrifugal type | Wet Limestone it size of 500
Recirculation based FGD & Above -
Pumps application in 00 m3/hr
Coal fired

LOT-3 PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I PAGE
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CLAUSE NO.

INTENT OF SPECIFICATION

R

Sl. Name of
No. Equipment

Type

of

Equipment

Application

Equipment
Rating

power plant

Meters of Liquid
Column (min.)

Unit size of 210
MW & Below -
Flow 5680 m3/hr
(min.) with Head 16
Meters of Liquid
Column (min.)

(c) Oxidatign
Blowers

Centrifugal/
positive

displacement

type
blower

Wet Limestone
based FGD
application in
Coal fired
power plant or
any other
process
application

Unit size of 500
MW & Above -
Flow 7300 Nm3/hr
Dry Basis (min.)
with

Head 8500 mmwc
(min.) for spray
tower process Or
Head 3500 mmwc
(min.) for bubbling
type process

Unit size of 210
MW & Below -
Flow 5000 Nm3/hr
Dry Basis (min.)
with

Head 6500 mmwc
(min.) for spray
tower process Or
Head 3500 mmwc
(min.) for bubbling
type process

(d) Wet limestone
Grinding mills

Horizontal
Ball mill

Wet

based
application
Coal fire
power plant

Station size of
2001 MW - 2600
MW Capacity 40
T/hr  (min.) with
pulverizing

fineness not less
than 90% thru 325
mesh

than 90% thr

mesh

LOT-3 PROJECTS
FLUE GAS DESULPHURISATION (FGD)
SYSTEM PACKAGE

TECHNICAL SPECIFICATION

SECTION = VI, PART-A

BID DOC. NO.:CS-0011-109(3)-9
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CLAUSE NO.

INTENT OF SPECIFICATION

R

Sl.
No.

Name

Equipment

of Type of
Equipment

Application

Equipment
Rating

N

Station Size of
1000 MW -1500
MW Capacity 20
T/hr  (min.) with
pulverizing
fineness not less
than 90% thru 325
mesh

(e)

Slurry Pumps

Centriftigal type

Wet Limestone
based FGD
application or

slurry
i in

Unit size of 500
MW & Above -
Flow 50 m3/hr
(min.) with head 30
Meters of Liquid
Column (min.)

Unit size of 210

Column (min.)

(f)

Agitators

Vertical/Horizont
al

Wet Limestone
based FGD
application in

Agitator rating not
less than that
supplied for 500

Coal fired | MW or higher size
power plant unit for  similar
application
“('g~)\ Vacuum Belt | Belt type Wet Limestone | Station  size of
ilters based  FGD | 2001 MW- 2600
application in | MW-Capacity 65
Coal fired |_1/hr (min.)
in any other 1501 MW-2000
rocess MW-Capacity 50
applisation T/hr (min.)
Station Size of

00 MW - 1500
MW- city 35
T/hr (min.)

The

above shall also be
head and rated rpm) is covere
performance curve of the reference plant equi

ss criteria for equipment (Booster Fans) stipulated at SI. No. 1.2 (a)
red acceptable provided the rating parameters (i.e., flow,
the operating regime of the respectlve fan

LOT-3 PROJECTS

SYSTEM PACKAGE

FLUE GAS DESULPHURISATION (FGD)

TECHNICAL SPECIFICATION

SECTION = VI, PART-A

BID DOC. NO.:CS-0011-109(3)-9

SUB-SECTION-I
INTENT OF
SPECIFICATION

PAGE
9 OF 19

50



539823/2021/PS-PEM-MAX

CLAUSE NO.

|mam
INTENT OF SPECIFICATION okl

1.3

1.4

1.5

The p ss criteria for equipment (Slurry Recirculation Pumps) stipulated at SI.
No. 1.2 (b) abo all also be considered acceptable provided the rating
parameters (i.e., flow and is_covered within the operating regime of the
respective Slurry Recirculation Pump ance curve of the reference plant
equipment.

In c the Bidder or the proposed sub-vendor is not manufacturer of proven
Booster s as per clause 1.2 (a) above but is a manufacturer of such equipment
for units of a ast * MW rating, the Bidder or the proposed sub vendor shall be
considered qualifiesk for manufacturing such equipment for ** MW units also,
provided it has collaboration or valid licensing agreement for design, engineering,
manufacturing, supply of such~egquipment in India with such manufacturer who meets
the requirements stipulated at cla 1.2 (a) above for the Booster Fans.

For value of * and ** refer table below.

* *%

195 MW 195 MW - 500 MW

500 MW 660 MW

A JV / Subsidiary Company formed for manufacturing and supply of equipment(s) as
listed at clause no. 1.2 above in India, shall also be considered qualified for
manufacturing 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 1.2 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.

In the Bidder or the proposed sub-vendor is not manufacturer of proven
Oxidation ers as per clause 1.2 (c) above but is a manufacturer of
Blowers/compress or minimum 50 NM®/min capacity, the Bidder or the proposed
sub-vendor shall also be idered qualified for manufactur-ing 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 meets the requirements stipulated at cla 1.2 (c) above for the Oxidation
Blowers. Before taking up the manufacturing of such eguipment, the bidder/ his sub-
vendor must create /have created manufacturing facilities his works as per
collaborator’s /licenser's design, manufacturing and quality control System for such
equipments.

LOT-3 PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I PAGE
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CLAUSE NO.

|mam
INTENT OF SPECIFICATION okl

1.6

1.6

1.7

1.8

In case the Bidder or the proposed sub-vendor is not manufacturer of proven
estone Grinding mills as per clause 1.2 (d) above but is a manufacturer of dry
mills for power or cement industry of minimum 20 T/h capacity, the Bidder

i dmg mills, provided it has collaboration or valid licensing agreement
for design, engineering, manufacturing, supply of such Wet limestone Grinding mills
in India with such\panufacturer who meets the requirements stipulated at clause 1.2
(d) above for the Wetlimestone 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 coqtrol system for such equipments.

In addition, the Bidder shallN\be required to furnish a letter of support from
Collaborator(s) / Licensor / Technglogy provider for successful performance of the
equipment valid up to the end of defect liability period of the contract as per the
format enclosed in the bidding documenrts, at the time of placement of order on the

approved sub-vendor.
OR

(i) In case, the bidder or proposed sub vendor i&\not a manufacturer of proven Wet
Limestone Grinding Mills as per clause 1.2 (d\ above, but have designed,
manufactured & supplied dry Grinding Ball Tube mills forat least 500 MW pulverized
coal fired power plant, the Bidder or the proposed sub-vendor shall also be
considered qualified for manufacturing Wet limestone Grinding\Mills provided it has a
licensing agreement with a Wet limestone Grinding mills manufacturer who meets
the requirements stipulated at clause 1.2 (d) above for the Wet limestone Grinding
mills and provides extended warranty of three (3) years for the Limestone
Grinding Mills.

In case the Bidder or the proposed sub-vendor is not manufacturer of proven
Agitators as per clause 1.2 (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 shall also be considered qualified for manufacturing
Agitators, provided it has collaboration or valid licensing agreement for design,
engineering, manufacturing, supply of such Agitators in India with such manufacturer
who meets the requirements stipulated at clause 1.2 (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
Nlicenser'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 uirements stipulated at clause 1.2 (e) above, the Bidder or the
proposed sub-vendor s also be considered qualified for manufacturing Slurry
Recirculation Pumps, provided i collaboration or valid licensing agreement for
design, engineering, manufacturing, supp such equipment in India with such
manufacturer who meets the requirements stipulate clause 1.2 (b) above for the
Slurry Recirculation Pumps. Before taking up the manufacturing_of such eqmpment
the bidder/ his sub-vendor must create /have created manufacturing fascilities at his

LOT-3 PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I PAGE
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CLAUSE NO.

|mam
INTENT OF SPECIFICATION okl

1.9

2,0

2.1

2.2

2.3

works collaborator's /licenser's design, manufacturing and quality control
system for such equipment:

Before taking up the manufacturing of such equipment(s) as per clause 1.3, 1.4, 1.5,
1.6(i), 1.7 & 1.8 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 it,
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.

Note to clause 1.2

(1 Whenever the term 'coal fired' is appearing above, "Coal" shall be deemed to
also include bituminous coal/brown coal/Anthracite Coal/lignite.

Sub for Civil Works:

Bidder or its agency should have in past executed civil and structural works for * or
higher capacity ( licable for project having ** MW unit rating ) coal based/Lignite
based power plant luding earthwork in filling involving mechanical compaction
and cutting in hard rock, piling, foundations, Bulk material handling plant involving
underground storage hopper and underground tunnels.

Bidder can engage more than one agehgy, in case the Bidder itself is not able to
meet the requirement at 2.1. The agency beihg engaged for a particular work should
have in the past executed such works of * or higher capacity plant (applicable for
project having ** MW unit rating).

For Chimney, Bidder or its agency should have in the past
reinforced concrete chimney of minimum 100m height.

it at least one (1)

LOT-3 PROJECTS TECHNICAL SPECIFICATION SUB-SECTION-I PAGE
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539823/2021/PS-PEM-MAX

RAMAGUNDAM STAGE | & Il (3X200 MW + 3X500 MW)

Rev-00, Date: OCT 2021

ANNEXURE-V: GUARANTEED POWER CONSUMPTION FORMAT

Technical Specification No. PE-TS-467-571-18000-A002

Sl.No. Description / ltem Working | Standby | Power Consumption (KW) (at | Duty Factor Power Consumption (KW)
motor input terminal)
1 2 4 5 6 7=3x5x6
A) [Limestone slurry storage tank agitataor 2 0 To be filled by Bidder 1 To be filled by Bidder
B) :;'t';:;‘: hydro-cyclone feed tank 1 0 To be filled by Bidder 1 To be filled by Bidder
c) [|Pecondary hydrocyclone feed tank 1 0 To be filled by Bidder 1 To be filled by Bidder
agitator
D) [Filtrate water Tank Agitator 1 0 To be filled by Bidder 1 To be filled by Bidder
E) |Waste Water Tank Agitator 1 0 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 189 KW which is to be treated as
2 base power. 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 189 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
3 power consumption exceeds 189 kW , liquidated damages shall be payable by the successful bidder at the rate of INR 249478/- per

KW excess power consumption over 189 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 ( 189 kW).

54



