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784074/2022/PS-PEM-MA

X

TITLE:
PATRATU STPP FGD PACKAGE
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

SPECIFICATION No: PE-TS-434-571-18000-A003

SECTION-I, SUB-SECTION-C3

REV. 01 DATE: DEC 2021

SHEET:10F 1

TECHNICAL SPECIFICATION OF AGITATORS
(ELECTRICAL PORTION)
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784074/2022

A\ X TITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR VOLUME NO. : 11-B
AGITATOR SECTION

3X800 MW PVUNL PATRATU TPP PHASE-1 REVNO.00: DATE : 09.01.2020

SHEET : 2 OF 3

2.0

3.0

3.1

1.0  EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

a) Services and equipment as per “Electrical Scope between BHEL and Vendor™.

b) 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.

d) Electrical load requirement for AGITATOR.

e) All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

f) 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

g) 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.

h) Motor shall meet minimum requirement of motor specification.

i)  Vendor to clearly indicate equipment locations and local routing lengths in their
cable listing furnished to BHEL.

j) 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

Page 219 of 331
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784074/2022

A\ X TITLE : SPECIFICATION NO.
ELECTRICAL EQUIPMENT SPECIFICATION
FOR VOLUME NO. : 1I-B
AGITATOR SECTION

3X800 MW PVUNL PATRATU TPP PHASE-1 REVNO.00: DATE : 09.01.2020

SHEET : 3 OF 3

3.2

4.0

b)

c)
d)

2)
h)

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

Customer (NTPC) specification for Motors

Customer ( NTPC) specification for cable lugs and glands

Quality plan for motors & NTPC quality assurance

Datasheet A & C (Annexure- I)
-Void-
Electrical Load data format (Annexure —III)

BHEL cable listing format (Annexure —IV)
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SUB-SECTION - B-07
MOTORS

EPC PACKAGE FOR TECHNICAL SPECIFICATION
PATRATU SUPER THERMAL POWER STATION EXPANSION SECTION - VI, PART-B
PHASE -1 ( 3X 800MW) BID DOC NO. : CS-9585-001-2

Page 222 of 331



784074/2022

'PS-PEM-MAX
CLAUSE NO. TECHNICAL REQUIREMENTS
MOTORS

1.00.00 GENERAL REQUIREMENTS

1.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
Centigrade and relative humidity of 95% (at 40 deg C) shall be considered. The
equipment shall operate in a highly polluted environment.

1.02.00 All equipment 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.

1.03.00 Contractor shall provide fully compatible electrical system, equipment, accessories
and services.

1.04.00 All the equipment, material and systems shall, in general, conform to the latest
edition of relevant National and international Codes & Standards, especially the
Indian Statutory Regulations.

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

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

1.07.00 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

2.00.00 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 : IS/IEC:60034
5) Energy Efficient motors : IS 12615, IEC: 60034-30
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3.00.00 TYPE
3.01.00 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.

c) Crane duty motors shall be squirrel cage Induction motor as per the

requirement.

d) Motor operating through variable frequency drives shall be suitable for inverter

duty. Also these motors shall comply the requirements stipulated in IEC: 60034-
18-41 and IEC: 60034-18-42 as applicable.

3.02.00 DC Motors Shunt wound

4.00.00 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.

(c) For BFP motors, starting MVA shall be restricted to meet requirements
indicated in B-0.

5.00.00 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.
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41 deg.C over inlet cooling water maximum temperature of 39 deg.C for thermal
class 90 (Y) wet wound Boiler circulation pump motor.

6.00.00 OPERATIONAL REQUIREMENTS

6.01.00 Starting Time

6.01.01 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.

6.01.02 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.

6.01.03 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.

6.01.04 Speed switches mounted on the motor shaft shall be provided in cases where above
requirements are not met.

6.02.00 Torque Requirements

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

6.02.02 Pull out torque at rated voltage shall not be less than 205% of full load torque. It
shall be 275% for crane duty motors.

6.03.00 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) Up to 75 % of rated voltage for ratings above 4000KW
Except AOP & JOP motors running on D.G emergency supply, starting voltage shall
be 80%.
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7.00.00

7.01.00

7.02.00

7.03.00

7.04.00

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 I1S: 2148 as detailed below

(a) Fuel oil area Group — 1IB

(b) Hydrogen generation : Group - IIC or (Group-l, Div-ll as per plant
area NEC) or (Class-1, Group-B, Div-1l 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 & 3.3 kV AC

motors Thermal class 155 (F) insulation.

The winding insulation process shall be total
Vacuum Pressure Impregnated i.e. resin poor
method. The lightning Impulse & intertern
insulation surge withstand level shall be as
per IEC-60034 part-15.

However winding insulation for wet wound
Boiler circulation pump motor shall be thermal
class 90 (Y) or better.

(d) 240VAC, 415V AC
& 220V DC motors

Thermal Class ( B ) or better

Motors rated above 1000KW shall have insulated bearings to prevent flow of shaft
currents.
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7.05.00

7.06.00

7.07.00

7.08.00

7.09.00

7.10.00

7.11.00

7.12.00

7.13.00

7.14.00

7.15.00

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 85dB (A) except for BFP motor for
which the maximum limit shall be 90 dB(A). Vibration shall be limited within the limits
prescribed in IS/IEC 60034-14. Motors shall withstand vibrations produced by driven
equipment. HT motor bearing housings shall have flat surfaces, in both X and Y
directions, suitable for mounting 80mmX80mm vibration pads.

In HT motors, at least four numbers simplex / two numbers duplex platinum
resistance type temperature detectors shall be provided in each phase stator
winding. Each bearing of HT motor shall be provided with dial type thermometer with
adjustable alarm contact and preferably 2 numbers duplex platinum resistance type
temperature detectors.

Motor body shall have two earthing points on opposite sides.

11 KV motors shall be offered with Separable Insulated Connector (SIC) as per
IEEE 386. The offered SIC terminations shall be provided with protective cover and
trifurcating sleeves. SIC termination kit shall be suitable for fault level of 25 KA for
0.17 seconds.

3.3 KV motors shall be offered with dust tight phase separated double walled
(metallic as well as insulated barrier) Terminal box. Suitable termination kit shall be
provided for the offered Terminal box. The offered Terminal Box shall be suitable for
fault level of 250 MVA for 0.12 sec. Removable gland plates of thickness 3 mm
(hot/cold rolled sheet steel) or 4 mm (non-magnetic material for single core cables)
shall be provided.

The spacing between gland plate & center of 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, 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 and LT motors) to be intimated to the
successful bidder during detailed engineering and the contractor shall provide
terminal box suitable for the same.
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8.00.00

9.00.00

10.00.00

10.01.00

10.01.01

10.01.02

10.01.03

10.01.04

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the
following (without any further tolerance) except for BFP motor.

(a) 50 kW to 110 kW : 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 : 6 to 6.5

CW motor shall be designed with minimum power factor of 0.8 at design duty point.
TYPE TEST

HT MOTORS

The contractor shall carry out the type tests as listed in this specification on the
equipment to be supplied under this contract. The bidder 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 contractor. The contractor 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 parameters, interval of
recording, precautions to be taken etc. for the type test(s) to be carried out.

In case the contractor 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 contractor.

Further the Contractor 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
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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 contractor 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 contractor 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/ employer’s representative and submit the reports for approval.

10.01.05 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.

10.01.06 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 |EC-60034, part-15

(d) Surge-withstand test on interturn insulation shall be as per clause no. 4.2 of
IEC 60034, part-15
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10.02.00

10.02.01

10.02.02

10.02.03

LT Motors

LT Motors supplied shall be of type tested design. During detailed engineering, the
contractor 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 contractor 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 contractor 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/ employer’s 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 50 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.

6. Momentary excess torque test.

7. High voltage test.

8. Test for vibration severity of motor.

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

10. Test for degree of protection and

11. Over speed test.
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12. Type test reports for motors located in fuel oil area having flame proof
enclosures as per IS 2148 / IEC 60079-1

10.03.00 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 equipment
price.

10.04.00 The type test reports once approved for any projects shall be treated as reference.
For subsequent projects of NTPC, an endorsement sheet will be furnished by the
manufacturer confirming similarity and “No design Change”. Minor changes if any
shall be highlighted on the endorsement sheet.

TABLE - |
DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS
Motor MCR in KW Minimum distance between centre of
stud and gland plate in mm

UP to 3 KW As per manufacturer's practice.

Above 3 KW - upto 7 KW 85

Above 7 KW - upto 13 KW 115

Above 13 KW - upto 24 KW 167

Above 24 KW - upto 37 KW 196

Above 37 KW - upto 55 KW 249

Above 55 KW - upto 90 KW 277

Above 90 KW - upto 125 KW 331

Above 125 KW-upto 200 KW 203

For HT motors the distance between gland plate and the terminal studs shall not be

less than 500 mm.

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:
EPC PACKAGE FOR TECHNICAL SPECIFICATION cTIo G
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Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm
Above 150 KW 19mm
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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
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PR RYAX
. QUALITY ASSURANCE oIS
NTPC
MOTOR
TESTS/CHECKS
T h'd
5 | 8 g (€
Q c E = e
22l 8|k 3 %
29l x| =2 o €| €
—_|e2& |z |z |8 |R7|¢
S |32|E|ls|g|c|8|E
sl|lezlelzls|l=s |23
- |2 |e8|Q|la |8 |e |2F
S © 29|65 |- |8 |8 |55
TEMS/COMPONENTS K] S s = @ | 0 © R} ° | 9
s A |sa|l=s|z |= |o |2z
Plates for stator frame, end Y Y Y Y |Y Y
shield, spider etc.
Shaft Y Y Y Y |Y Y Y
Magnetic Material Y Y Y Y Y
Rotor Copper/Aluminium Y Y Y Y Y Y
Stator copper Y Y Y Y Y Y
SC Ring Y Y Y Y |Y Y Y |Y
Insulating Material Y Y Y Y
Tubes, for Cooler Y Y Y Y |Y Y
Sleeve Bearing Y Y Y Y |Y Y
Stator/Rotor, Exciter Coils Y Y Y Y Y
Castings, stator frame, terminal Y Y Y Y |Y Y
box and bearing housing etc.
Fabrication & machining of Y Y Y Y |Y
stator, rotor, terminal box
Wound stator Y Y Y Y
Wound Exciter Y Y Y Y
Rotor complete Y Y Y
Exciter, Stator, Rotor, Terminal Y Y Y
Box assembly
Accessories, RTD, BTD,CT, Y Y Y
Space heater, antifriction
bearing, gaskets etc.
Complete Motor Y Y Y
Note: 1. This is an indicative list of tests/checks. The manufacture is to furnish a
detailed Quality Plan indicating the practices & Procedure followed
along with relevant supporting documents during QP finalization.
However, No QP for LT motor upto 50KW.
2. Additional routine tests for Flame proof motors shall be applicable as per
relevant standard
3. Makes of major bought out items for HT motors will be subject to NTPC
approval.
Y1 =for HT Motor / Machines only.
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MOTORS

QUALITY ASSURANCE oIS
NTPG
MOTOR
TESTS/CHECKS ~ LD
% 5@ o
s |5 |8 7285 Tl
g |2 |E|2|*2 |58x |8 = |8e|=%
o S || 3|2 | 8¥8 |&8 58 |22|8=
2 S = | % | E <n 3 S| 2 g 8| &=
5 1.2 | & g | *z3 ©|l5E|®
S |3 |5 2| edE T3z
ITEMS/ g |5 | E £ 2 E2|Z
COMPONENTS = gya
Plates for stator frame,
end shield, spider etc.
Shaft
Magnetic Material Y Y
Rotor
Copper/Aluminium
Stator copper Y
SC Ring
Insulating Material Y
Tubes for Cooler Y
Sleeve Bearing Y
Stator/Rotor, Exciter
Coils
Castings, stator frame,
terminal box and
bearing housing etc.
Fabrication & machining
of stator, rotor, terminal
box
Wound stator
Wound Exciter
Rotor complete Y Y
Exciter, Stator, Rotor,
Terminal Box assembly
Accessories, RTD,
BTD,CT, , Space heater,
antifriction bearing,
gaskets etc.

Complete Motor Y Y| Y Y1 Y
Note: 1. This is an indicative list of tests/checks. The manufacture is to furnish a detailed
Quality Plan indicating the practices & Procedure followed along with relevant
supporting documents during QP finalization. However, No QP for LT motor upto
50KW.

2. Additional routine tests for Flame proof motors shall be applicable as per relevant
standard
3. Makes of major bought out items for HT motors will be subject to NTPC approval.
Y1 = for HT Motor / Machines only.
EPC PACKAGE FOR TECHNICAL SPECIFICATION
PATRATU SUPER THERMAL POWER SECTION-VI, PART-B SUB-SECTION-E-51 Page 2 of 2
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784074/20

P2/PS-PEM-MAXLe SPECIFICATION NO.
LV MOTORS VOLUME I8
SECTION D
DATA SHEET-A REV NO. 00 DATE 02.08.2019
ANNEXURE-T SHEET 1 OF 1
1.0 Design ambient temperature 50 °C
2.0 Maximum acceptable kW rating of LV motor : <200KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Degree Of Protection (Indoor/Outdoor) IP54/1P55
5.0 Type of Cooling TEFC/CACA/TETV
6.0 Details of supply system
a) Rated voltage (with variation) 415V + 10%
b) Rated frequency (withvariation) 50 Hz (Variation: +3% TO —-5%)
C) Combined voltage & freq. variation 10%
d) System fault level at rated voltage 50 kA for 1 sec
e) Short time rating for terminal boxes
o 110kW & Above : 50 kA for 1 sec
(Breaker controlled)
o Below 110kW (SFU+ 50 KA for 0.20 sec.
Contactor controlled)
f) LV System grounding Solidly
7.0 Class of insulation Refer clause 7.03.00 of Customer Motor
Specification
8.0 Minimum voltage for starting Refer clause 6.03.00 of Customer Motor
(As percentage of rated voltage) Specification
9.0 Power cables data Shall be given during Detailed engg.
10.0 Earth Conductor Size & Material Shall be given during Detailed engg.
11.0 Space heater supply 240V, 10,50 Hz
12.0 Rating up to which Single phase motor Acceptable upto 0.20 kW
13.0 Tests As per Customer motor spec. (enclosed)
14.0  Energy efficient/ Flame proof motor As per Customer spec. requirement

o Also detail Customer spec. for Motors to be referred as enclosed with the specification.
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DATASHEET C

CLAUSENO. | Bidder's Name .........coccvvveveeeeenens

DE-1B | LT MOTORS

A. GENERAL

5. Manufacturer & Country of origin. (Shall be as per
approved QA make)

6. Equipment driven by motor

7. Motor type

8. Quantity

B. DESIGN AND PERFORMANCE DATA

18. Frame size

19. Type of duty

20. Type of enclosure /Method of cooling/ Degree of

21. Applicable standard to which motor generally

22. Efficiency class as per IS 12615

23. (a)Whether motor is flame proof Yes/No
(b)If yes, the gas group to which it conforms as
per 1S:2148

24. Type of mounting

25. Direction of rotation as viewed from DE END

26. Standard continuous rating at 40 deg.C. ambient
temp. as per Indian Standard (KW)

27 Derated rating for specified normal condition i.e.
50 deg. C ambient temperature (KW)

28. Maximum continuous load demand of driven

29. Rated Voltage (volts)

30. Permissible variation of :
a. Voltage (Volts)
b. Frequency (Hz)
c. Combined voltage and frequency

31. Rated speed at rated voltage and

32. At rated Voltage and frequency:
a. Full load current

EPC PACKAGE FOR TECHNICAL DATA SHEETS DB07: MOTORS PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-G 13 OF 17
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2
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784074/2022/PS-PEM-MAX

CLAUSE NO.

Bidder's Name ..........ccccvvviiiiiinnnnn.

b. No load current

33.

Power Factor at

a. 100% load

b. NO load

c. Starting.

34.

Efficiency at rated voltage and frequrecy,

a.100% load

b. 75% load

c. 50% load

35.

Starting current (amps) at

a. 100 % voltage

b. 85% voltage

c. 80% voltage

36.

Minimum permissible starting Voltage (Volts)

37.

Starting time with minimum permissible voltage

a. Without driven equipment coupled

b. With driven equipment coupled

38.

Safe stall time with 100% and 110% of rated

a. From hot condition

b. From cold condition

39.

Torques :

a. Starting torque at min. permissible voltage(kg-

b. Pull up torque at rated voltage.

c. Pull out torque

d. Min accelerating torque (kg.m) available

e.Rated torque (kg.m)

40.

Stator winding resistance per phase (ohms at 20

41.

GD2 value of motors

EPC PACKAGE FOR
PATRATU SUPER THERMAL

STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

POWER SECTION - VI, PART-G

TECHNICAL DATA SHEETS DB07: MOTORS

PAGE
14 OF 17
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784074/2022/PS-PEM-MAX

CLAUSE NO.

Bidder's Name ..........ccccvvviiiiiinnnnn.

42.

No of permissible successive starts when motor is
in hot condition

43.

Locked Rotor KVA Input

44,

Locked Rotor KVA/KW

45.

Vibration limit :Velocity (mm/s)

46.

Noise level limit (dBA)

CONSTRUCTIONAL FEATURES

Stator winding insulation

a. Class & Type

b. Winding Insulation Process

c. Tropicalised (Yes/No)

d. Temperature rise over specified maximum
ambient temperature of 50 deg C

e. Method of temperature measurement

f. Stator winding connection

Main Terminal Box

a. Type

b. Location(viewed from NDE side)

c. Entry of cables(bottom/side)

d. Recommended cable size(To be matched with
cable size envisaged by owner)

e. Fault level (MVA),Fault level duration(sec)

f. Cable glands & lugs details (shall be suitable for

Type of DE/NDE Bearing

Motor Paint shade

Weight of

a. Motor stator (KG)

b. Motor Rotor (KG)

c. Total weight (KG)

D.

List of accessories.

EPC PACKAGE FOR
PATRATU SUPER THERMAL

STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

POWER SECTION - VI, PART-G

TECHNICAL DATA SHEETS DB07: MOTORS

PAGE
15 OF 17
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CLAUSE NO.

Bidder's Name ..........ccccvvviiiiiinnnnn.

Y

J Space Heaters (Applicable for 30 KW & above

motor) (Nos./Power in watts/supply voltage)

Terminal Box for Space Heater (Yes/No)

Speed switch (Yes/No)

Insulation of bearing (Yes/No)

Noise reducer(Yes/No)

Grounding pads

i) No and size on motor body

ii) Nos on terminal Box

Vibration pads

i) Nos and size

ii) Location

Any other fitments

List of curves.

—_

Torque speed characteristic of the motor

Thermal withstand characteristic

Starting. current Vs. Time

Starting. current Vs speed

P.F. and Effi. Vs Load

moo ke

Additional Data to be filled for each rating of
DC Motor

—_

Rated armature voltage (Volt)

Rated field excitation (Amp)

Permissible % variation in voltage

Minimum Permissible Starting voltage (volt)

SO KSR

At rated voltage

i)Full load Armature current.(Amp)

ii)Full load Field current (Amp)

EPC PACKAGE FOR
PATRATU SUPER THERMAL POWER
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2

SECTION - VI, PART-G

TECHNICAL DATA SHEETS DB07: MOTORS

PAGE
16 OF 17
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CLAUSENO. | Bidder's Name .........coccvvveveeeeenens

iii)No load Armature current (Amp)

6. Full load Field current (Amp)

7. No load Aramature current (Amp)

8. Minimum permissible field current(Amp) to avoid
i) Maximum permissible voltage
ii) Rated voltage
iii) Minimum Permissible Voltage

9. Resistance (indicative Values) in ohm
i)Armature winding(Arm + IP + Series) at 25
i) Field Winding at 25 deg. C

10.. Inductance (indicative values)
i) Armature winding
i) Field winding

11 Value of trimmer resistance (ohm) to be
connected in series with the shunt field to
i) 220V DC
ii) 250 v DC
iii) 187V DC

12 Value of the external resistance (ohm)required to
be connected in series with armature during
starting only

13 Technical data sheet for external resistance box

14 GA drawing of motor

15 Starting time calculation

16 Starter resistance design calculation

17 Electrical connection diagram of motor

EPC PACKAGE FOR TECHNICAL DATA SHEETS DB07: MOTORS PAGE
PATRATU SUPER THERMAL POWER SECTION - VI, PART-G 17 OF 17
STATION EXPANSION PHASE-I (3X800 MW) BID DOC. NO:CS-9585-001-2
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784074/2022/PS-PEM-MAX

CABLE ID

FROM

T0

PURPOSE

CABLE SCOPE ( BHEL
PEM/VENDOR)

REMARKS

CABLE SIZE

PATH CABLE NO
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X

TITLE:
PATRATU STPP FGD PACKAGE
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

SPECIFICATION No: PE-TS-434-571-18000-A003

SECTION-I, SUB-SECTION-D

REV. 00 DATE: DEC 2021

SHEET:10F 1

LIST OF MAKES OF SUB-VENDOR ITEMS
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784074/2022/PS-PEM-MAX

TITLE: SPECIFICATION No: PE-TS-434-571-18000-A003
PATRATU STPP FGD PACKAGE SECTION-I, Sub Section-D
TECHNICAL SPECIFICATION FOR REV. 00 DATE: DEC 2021
AGITATORS OF FGD SLURRY TANKS
SHEET:1
Sl.no. | ltem Category of Sub-vendor Place Remarks
Inspection
1. PAINT 1] ASIAN PAINT
1 BERGER
1 KANSAI NEROLAC
1 JOTUN
1l SHALIMAR
1 JENSON & NICHOLSON
() LTD
1 CDC CARBOLINE (1) LTD.
1 ADDISON PAINTS LTD
1l 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 II: 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

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 information to BHEL.

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

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.

The complete list will be necessarily submitted within one month of placement of LOI to ensure
timely placement of order for BOIs. 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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784074/2022/PS-PEM-MAX

TITLE:
PATRATU STPP FGD PACKAGE
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

SPECIFICATION No: PE-TS-434-571-18000-A003

SECTION-I, Sub Section-D

REV. 00 DATE: DEC 2021

SHEET : 2

sub-vendor shall be entertained.

or higher capacity.

ANNEXURE-A

e Refer electrical specification for applicable sub-vendor list for motors.

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

e Make of any unlisted items shall be subject to customer / BHEL approval during detail
engineering. For such items, bidder to furnish list of sub-vendors during detail engineering stage
for Customer / BHEL's review and approval. Bidder shall furnish following supporting
documentation within 1 month of placement of LOI. Thereafter no request for additional

a) Documentation to show that the equipment /system has been supplied for a plant of similar

b) Documentation in the form of certificate that the equipment/system has been operating
satisfactorily for two years as on the scheduled date of bid opening.

e The complete list will be necessarily submitted within one month of placement of LOI to ensure
timely placement of order for BOIs. 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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@-PEM-MAX CORPORATE QUALITY ASSURANCE
i !
NTPC SUB-VENDOR QUESTIONNAIRE

Item/Scope of Sub-contracting

ii.

Address of the registered office

Details of Contact Person

(Name, Designation, Mobile, Email)

iii.

Name and Address of the proposed Sub-vendor’s works

where item is being manufactured

Details of Contact Person:

(Name, Designation, Mobile, Email)

iv.

Annual Production Capacity for proposed item/scope of

sub-contracting

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)

8. | After sales service set up in India, in case of foreign sub- | Applicable / Not applicable
vendor
(Location, Contact Person, Contact details etc.) Details attached at Annexure — F2.4

9. | Manufacturing process execution plan with flow chart | Details attached at Annexure — F2.5
indicating various stages of manufacturing from raw
material to finished product including outsourced process,
if any

Format No. : QS-01-QAI-P-04/F2-R2 1/2 Engg. div./QA&I
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-PEM-MAX
raddid
NTPC

CORPORATE QUALITY ASSURANCE
SUB-VENDOR QUESTIONNAIRE

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

letter/certificates/End User Feedback

17.| Summary of Type Test Report (Type Test Details, Report | Applicable / Not applicable
No, Agency, Date of testing) for the proposed product
(similar or higher rating) Details attached at Annexure — F2.13
Note:- Reports need not to be submitted (if applicable)
18.| Statutory / mandatory certification for the proposed | Applicable / Not applicable
product
Details attached at Annexure — F2.14
(if applicable)
19.| Copy of ISO 9001 certificate Attached at Annexure — F2.15
(if available)
20.| Product technical catalogues for proposed item (if | Details attached at Annexure — F2.16
available)
Name: Desig: Sign: Date:
Company’s Seal/Stamp:-
Format No. : QS-01-QAI-P-04/F2-R2 2/2 Engg. div./QA&I
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TITLE: SPECIFICATION No: PE-TS-434-571-18000-A003
PATRATU STPP FGD PACKAGE SECTION-I Sub Section-D
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

REV. 00 DATE: DEC 2021
SHEET:10F 1

ANNEXURE-II

MANDATORY SPARE LIST
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SI. No. PARTICULARS Unit /Quantity
( Nos./SET/%)
1.22.05 AGITATORS
1.22.05.1 AUXILIARY ABSORBENT TANK AGITATOR
1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 2 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
1.22.05.2 LIMESTONE SLURRY STORAGE TANK AGITATORS
1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 2 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
1.22.05.3 PRIMARY HYDRO-CYCLONE FEED TANK AGITATOR
1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 2 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
1.22.05.4 SECONDARY HYDROCYCLONE FEED TANK AGITATOR
1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 2 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
1.22.05.5 FILTRATE WATER TANK AGITATOR
1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 2 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
1.22.05.6 WASTE WATER TANK AGITATOR
1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 2 no. of each type
3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type
1.22.05.7 AGITATOR FOR DRAIN PIT ( FOR ABSROBER AREA,
GYPSEM AREA
AND LIMESTONE AREA)
1 Impeller Assembly 1 no. of each type
2 Bearing Assembly 2 no. of each type
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3 Motor 1 no. of each type
4 Belt and Pulley (If applicable) 2 no. of each type
5 Gear Box Assembly (If Applicable) 1 no. of each type

Note:

1)One set means 100% complete replacement of the particular component/equipment, as mentioned
i.e., Set for the particular equipment, would include all components required to replace the item. For
example, a set of bearing shall include all hardware normally required while replacing the bearings. It
is further, intended that the assembly / sub-assembly which have different orientation (like left hand or
right hand, top or bottom), different direction of rotation or mirror image positioning or any other
reasons which result in maintaining two different sets of the spares to be used for the subject
assembly / sub-assembly, these shall be considered as different types of assembly/sub-assembly.

2) Wherever the quantities have been indicated for each type, size, thickness, material, radius, range
etc. these shall cover all the items supplied and installed.

3) In case spares indicated in the list are not applicable to the particular design offered by the bidder,
the bidder should offer spares applicable to offered design with quantities generally in line with the
approach followed in the above list.

4) Any item which is quoted as “not applicable” in the above list and is found to be “applicable” at a
later date shall be supplied by the bidder without any commercial implications. The Bidder shall note
that if there in any change/ variation in equipment/ system during detail engineering which causes any
change/ variation in the essential spares quantity, the same shall be supplied without any commercial
implications. The price indicated for the mandatory spares shall be considered for the purpose of
evaluation.

5) Mandatory spares shall not be dispatched before dispatch of corresponding main equipment. 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.
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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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TITLE: SPECIFICATION No: PE-TS-434-571-18000-A003
PATRATU STPP FGD PACKAGE SECTION-I Sub Section-D
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

REV. 01 DATE: DEC 2021
SHEET:10F 1

ANNEXURE-III
INPUT DRAWINGS (GAD OF TANKYS)
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3x800 MW PATRATU TPS SPECIFICATION No: PE-TS-434-571-18000-A
AGITATORS SECTION : |
SUB-SECTION : D
TECHNICAL SPECIFICATION REV 00
INPUT DRAWING LIST SHEET 10F 1

ANNEXURE-III

INPUT DRAWINGS BY BHEL

SI.No.

Drawing Title

PVUNL/NTPC Drawing No.

Data Sheet & General Arrangement of Limestone Slurry
Storage Tank

9585-001-109-PVM-B-015

General Arrangement of Secondary Hydro cyclone Feed
Tank

9585-001-109-PVM-B-016

General Arrangement of Filtrate Water Tank

9585-001-109-PVM-B-023

General Arrangement of Waste Water Tank

9585-001-109-PVM-B-027

General Arrangement of Auxiliary Absorbent(Storage)
Tank

9585-001-109-PVM-B-031

General Arrangement of Primary Hydro cyclone Feed
Tank

2-FW-000-00-407

Drawing of Drain Pit (Typical) for Absorber Area Drain
Sump, Gypsum Area Drain Sump, Limestone area drain
sump.
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SEAWORTHY PACKING
(PACKING INSTRUCTIONS FOR GENERAL COMPONENTS / ASSEMBLIES / EQUIPMENT)

1 GENERAL

This standard lays down packing instructions for seaworthy packing of Components /Assemblies/
Equipment to be dispatched against Customer's contracts, for which there are no special instructions
issued by the Engineering Departments.

The Components/Assemblies need to be packed suitably to avoid physical damage & corrosion during
transit for storage. For specific applications the concerned engineering department shall issue a
product standard. Reference of this standard, must appear in the Shipping list/Packing List.

2 SCOPE

This procedure gives minimum guidelines for seaworthy packing to be complied with for packing of
Components /Assemblies / Equipment. This packing shall be suitable for different handling operations
and for the adverse conditions during transportation and during indoor / outdoor storage for periods
more than one year.

3 CROSS REFERRED SPECIFICATION

— Multi-layered cross laminated plastic film :|/AA51420

— Packing Wood :|[AA51401

— Silica gel :[AA55619

— Thermocole :IAA51416

— Packing slip holders 1 JAA7240901

— Corrugated Fibre Board :/AA51414

— Rubber sheet :JAA59001

— VCI paper :/AA51406

— High quality full glossy out door finishing paint :|AA56126

— Polyethylene air bubble film (1S 12787

— Structural steel - standard quality (plates, sections, strips flats & bars) :
— International Standards For Phytosanitary Measures No. 15 : ISPM-15:2009

4 WOOD SPECIFICATION FOR PACKING
The wood shall conform to specification AA51401.
For export packing wood in addition to the above the following has to be met:

The standard requires the use of debarked wood in the construction of compliant wood packaging
material. Debarked wood is defined in the ISPM 5.

5 TYPE OF PACKING

The following 5 types of packings have been standardized for packing of General Components
/Assemblies.

308
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— ‘OP’ - Open Type
— ‘PP’ - Partially Packed
— ‘CP’ - Crate Packing - Components/Equipment requiring physical protection

— ‘CQ’ - Case Packing - Small medium Components/ Assemblies/ Equipment which require corrosion &
physical protection

— ‘CR’ - Case Packing - Electrical Components/Assemblies which require special packing viz. Water
Proof, Shock Proof, etc.
6 DESCRIPTION OF TYPES OF PACKING

The various types of packing, as standardized above, are described below.

6.1 ‘OP’ - Open Type

In case, of components which are not affected by water & dust & do not require special protection &, are
generally not machined, shall be sent as open packages. However these components may be sent in
crates, wherever necessary.

6.2 ‘PP’ - Partially Packed

Components which need special protection, at selected portions only, shall be dispatched partially
packed. Machined surfaces should not be allowed to come directly in contact with the wood. Such
surfaces after application of TRP should be protected with Multi-layered cross laminated plastic film to
AA51420.

6.3 ‘CP’ - Crate Packing — General

Assemblies/Components which need only physical protection from the point of view of handling shall be
dispatched duly packed in crates.

6.4 ‘CQ’ - Case Packing - Machined Components/Assemblies/Equipment

a) Small & Medium sized components/assemblies/equipment due to size/weight & to avoid handling,
and pilferage, problems shall be packed in Case/Containers.

b) Wherever required adequate quantity of silica gel to AA55619 or VCI Powder/ Tablets, packed in thin
muslin cloth cotton bags shall be suitably placed.

c) Small machines/components of less weight shall be provided with suitable cushioning. Wood
Wool/Expanded Polyethylene Foam Sheet, if used, shall be sandwiched between polyethylene sheets
and sealed.

d) The components inside the case shall be entirely covered with Multi-layered cross laminated
plastic film to AA51420, where-ever required.

6.5 ‘CR’ - Case Packing - Electrical & Electronic Components/Assemblies
Delicate components likely to be damaged e.g. Gauges, Instruments etc. are to be wrapped in waxed
paper or polyethylene air bubble film and packed in cartons.

a) Adequate quantity of Silica gel to AA55619 packed in cotton bags, of 100 grams each are to be
suitably placed in the cartons. The cartons shall be entirely covered with Multi-layered cross
laminated plastic film to AA51420, before being packed in the cases.

b) VCI Powder/Tablets can be used as an alternative to Silica Gel to ]AA55619.

c) Empty space in the cartons shall be filled with small chips of Expanded Polystyrene (Thermocole),
Wood Wool etc. Polyethylene air bubble film shall conform to IS 12787/AA51420 |Expanded
polystyrene (Thermocole) shall conform to AA51416.

d) The cartons shall be manufactured from corrugated Fibre Board, meeting requirements of |AA51414.
6.6 Special Packing

Components requiring special packing (as per customer/contractual/ engineering requirements) not
ncluded in this specification shall be covered by product standards.
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7 PREPARATION OF PACKING CASE

1) Cases and crates with gross weight up to 1,000 kgs. shall be provided with bottom cleats of min.
40 mm thicknesses to ensure clearance for handling by forklift. Cases and crates exceeding gross
weight of 1,000 kgs. shall be provided with skid runners, number and size according to weight of
package.

2) The base of the case shall be made of wooden batons for planks giving necessary reinforcement,
such that the bottom of the equipment is at a height of 100 to 200 mm from the ground level
depending upon size & weight of equipment. However for packing cases of smaller size equipment
can be at a height of 40 mm from the ground level.

3) In case of 'CR1 - Packing Viz. Electrical & Electronic components for instruments/assemblies, a
rubber sheet, Self-expanded polyethene foam sheet, preferably 10 mm thick, shall be fixed on to the
base to act as cushioning to the equipment.

4) The four sides, shall be lined, from inside with multi-layered cross-laminated polyethylene sheet of
90GSM as per AA51420 and tacked at suitable places.

Whenever specified the top cover will have a layer of multi-layered cross laminated polyethylene
sheet of 90 GSM over the cover. This should project about 100 - 250mm on all sides.

It is preferable to have a single piece of the above Multi-layered cross laminated polyethylene
sheet fixed on the four sides. In case jointing is unavoidable, it should be done by overlapping of
approximately 100mm.

5) Place the Components/cartons with corrosion inhibitors duly applied wherever necessary for place
suitably, thin muslin cloths bags containing 100 grams (approx.) of activated Blue Silica Gel to
AA55619, wherever necessary. Alternatively VCI Powder or Tablet may be used.

6) In case, depression is formed, at the top, after the equipment is lowered, provide ply board/wooden
batons.

7) Cover the whole equipment with polyethylene sheet of at least 100 micron thickness, on all sides
preferably by a single piece.

8) For indoor panels/equipment, provide suitable packing batons with covering of
Thermocole/expanded soft polyethylene foam/polyethylene air bubble film wrapped with suitable
cords, to avoid cutting of the polyethylene sheet so that finished surface is not damaged.

9) Empty space in the box shall be filled with adequate cushioning material e.g. Thermocole Chips,
Wood Wool etc. to avoid movement for shocks. Alternatively put wooden blocks/batons wherever
necessary.

10) The inner side of the top cover shall be lined with polyethylene sheet, of at least

11) 100 micron thickness, which shall project approximately 25 to 150 mm depending upon the size of
the case on all sides of the top cover shall be provided below the top cover. This projection, after
nailing the top cover, shall be folded over, on the sides of the crates & tacked, to, prevent ingress of
water from the top.

12) For specific requirement of packing the cases are to be provided with Tongue and Groove joints.
8 STEEL CONTAINERS

Steel containers for packing can be used in case of repeated supplies of the same equipment. Empty
steel containers are to be returned back from customer's end and to be reused for the next supplies.

The containers are to be made of structural steel as per |[AA10108|with proper reinforcement with |, C
and T Sections.

Following precautions are to be taken during packing:

— Put the Components/Assemblies/Equipment in the steel container properly. Cover the
Components/Assemblies/Equipment with polythene.
— To arrest the movement in the steel container necessary wooden Blocks/Batons may be put.

— Put cover on steel, container and Bolt Properly.
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9 SEALED PACKING

Components sub-assemblies and assemblies sensitive to climatic conditions shall be packed seal tight.
All the openings of the sensitive components, sub-assemblies and assemblies shall be blanketed to
prevent the ingress of dust and moisture.

The components sub-assemblies and assemblies are completely covered with 2 layers of polyethylene
sheet. All sharp corners and edges are to be protected by rubber mats to prevent the polyethylene sheet
from damage. Top surface of the case shall be free from dents to prevent rain water pockets.

10 SLING PLATE

Sling plate shall be provided to prevent damage to the packing box during lifting. Size of the sling plate
shall be selected depending upon the net weight of the consignment.

11 PACKING SLIP HOLDERS

Two nos. steel packing slip holders, specification no.l| AA7240901]|containing the packing list, sealed in
thick polyethylene film, shall be fixed one inside and the other outside the packing box.

12 Volatile Corrosion Inhibitor (VCI) Paper

a) Un-protected surfaces of steel and cast iron components, tools bearing, shaft seals etc. are covered
with VCI paper. VCI paper has been impregnated with corrosion inhibitors which by evaporation and
chemical conversion protect metals in an enclosed area against corrosion.

b) 7 m3 VCI paper is necessary for 1 m? of packed item approximately as perfAA51406.
Application Limitation:

VCI paper shall not be used for components made of aluminium, aluminium alloys as well as Zinc,
copper, brass, cadmium and silver.

VCI powder is sprinkled inside the piping components ends shall be protected with end cover as
specified in plant standards, drawings.

13 Moisture Absorber

Silica gel is used for this purpose to protect the contents over sufficiently long time from corrosion. At the
time of use, silica gel should be so dried that its colour becomes dark blue. These shall be filled in small
cotton bags. Before sealing the equipment, the silica gel bags should be kept inside the polyethylene
film cover at different locations. The quantity of silica gel should not be less than 1.0 kg per cubic metre
volume of the packing box
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a)

d)
e)

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

14 GENERAL PRECAUTIONS

While fixing nails during packing, necessary care shall be taken to ensure that materials used for
protection inside the case e.g. paper, polyethylene sheet, coir etc. do not get damaged.

Sling protection brackets to be provided on cases wherever required.

It shall be ensured that all stencil marks external, front & rear sides of the casing shall be of water
proof Material to prevent obliteration in transit.

The various caution signs shall be marked with stencil on both sides of the packing box.

Do not pack any other Mechanical items with this case (do not use any other non-permitted
packing materials).

THE FOLLOWING DETAILS ARE TO BE MARKED ON THE PACKING CASES.

Address of consignee.

Purchase Order No./ SO No/WO No.
Description of item or title of packing list.
Case identification Number/ Packing List No.
Net Weight.

Gross Weight.

Dimensions of box

Marking showing upright position.

Marking showing sling position.

Marking showing umbrella (i.e. for machines/components to be stored under covered storage.
Loading and unloading precautions
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Figure 1

CENTER OF GRAVITY
| = =1

Figure 2
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Table 1

Black and Red Marking Ink to IS: 1234 "Ink, Stencil, Oil Base, For Marking Porous Surfaces" or
duplicating ink stencilling, oil base for marking porous surfaces.

All cases containing fragile items are to be stencilled with red marking and stencilling paint/ink.
"HANDLE WITH CARE", "FRAGILE DO NOT TURN OVER".

Besides the caution signs the product information shall be stencilled of letters with 13mm to 50mm
height.

In case of consignment consists of more than one package, each package shall carry its Package No.
as given in shipping list. All caution signs shall be stencilled in higher quality full glossy out door
finishing paint red in colour (AA56126). All other markings shall be carried out in black enamel
(AA56126).

Caution signs & other markings shall be stencilled on both the end shooks & the side shooks. Caution
sign (for slinging) shall be stencilled only on side shooks at the appropriate place.

Note: In case the size of package is small for using the stencils, then hand written letters/figures shall be allowed.
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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.

— 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

15.8.1

15.8.2
15.8.3

15.8.4

15.8.5

15.8.6

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).
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17 Treatment of Wood & Application and use of the mark

For seaworthy export packing, treatment of wood has to be carried out as below subject to BHEL Engg &
QC approval.

As per customer requirement for export packing, wood to be treated as applicable should be done as per
International Standards for Phytosanitary Measures ISPM: 15 to control the growth stages viz. egg to
adult of structural insects (beetles, borers, bugs, fleas, flies, lice, moths, roaches, termites) and other
pests (mice, rats, spiders) etc. in stored products.

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must
conform to the requirements described in Annex 2 of ISPM 15.

17.1 Heat treatment using a conventional steam or dry kiln heat chamber (treatment code for the
mark: HT)

When using conventional heat chamber technology, the fundamental requirement is to achieve a
minimum temperature of 56 °C for a minimum duration of 30 continuous minutes throughout the entire
profile of the wood (including its core).

This temperature can be measured by inserting temperature sensors in the core of the wood.
Alternatively, when using kiln-drying heat chambers or other heat treatment chambers, treatment
schedules may be developed based on a series of test treatments during which the core temperature of
the wood at various locations inside the heat chamber has been measured and correlated with chamber
air temperature, taking into account the moisture content of the wood and other substantial parameters
(such as species and thickness of the wood, air flow rate and humidity). The test series must
demonstrate that a minimum temperature of 56 °C is maintained for a minimum duration of 30
continuous minutes throughout the entire profile of the wood.

Treatment schedules should be specified or approved by the National Plant Protection Organisation
(NPPO). Treatment providers should be approved by the NPPO.

17.2 Heat treatment using dielectric heating (treatment code for the mark: DH)

Where dielectric heating is used (e.g. microwave), wood packaging material composed of wood not
exceeding 20 cm when measured across the smallest dimension of the piece or the stack must be
heated to achieve a minimum temperature of 60 °C for 1 continuous minute throughout the entire profile
of the wood (including its surface). The prescribed temperature must be reached within 30 minutes from
the start of the treatment.

Treatment schedules should be specified or approved by the NPPO.

17.3 Methyl bromide treatment (treatment code for the mark: MB)

Wood packaging material containing a piece of wood exceeding 20 cm in cross-section at its smallest
dimension must not be treated with methyl bromide.

The fumigation of wood packaging material with methyl bromide must be in accordance with a schedule
specified or approved by the NPPO (National Plant Protection Organisation) that achieves the minimum
concentration-time product (CT) over 24 hours at the temperature and final residual concentration
specified in Table 1. This CT must be achieved throughout the profile of the wood, including its core,
although the concentrations would be measured in the ambient atmosphere. The minimum temperature
of the wood and its surrounding atmosphere must not be less than 10 °C and the minimum exposure
time must not be less than 24 hours. Monitoring of gas concentrations must be carried out at a minimum
at 2, 4 and 24 hours from the beginning of the treatment. In the case of longer exposure times and
weaker concentrations, additional measurement of the gas concentrations should be recorded at the end
of fumigation.

If the CT is not achieved over 24 hours, corrective action needs to be taken to ensure the CT is reached;
for example, the treatment is restarted or the treatment time extended for a maximum of 2 hours without
adding more methyl bromide to achieve the required CT (see the footnote to Table 2).
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Table 2 — Minimum CT over 24 hours for wood packaging material fumigated with methyl bromide

Minimum final concentration

o . 3
Temperature (°C) | CT (g-h/m?) over 24 h (g/m?) after 24 h#

21.0 or above 650 24
16.0 — 20.9 800 28
10.0 - 15.9 900 32

# In circumstances when the minimum final concentration is not achieved after 24 hours, a deviation in the
concentration of ~5% is permitted provided additional treatment time is added to the end of the treatment to
achieve the prescribed CT.

One example of a schedule that may be used for achieving the specified requirements is shown in Table 3.

Table 3 — Example of a treatment schedule that achieves the minimum required CT for wood
packaging material treated with methyl bromide (initial doses may need to be higher in conditions
of high sorption or leakage)

Minimum concentration
3 .
Temperature (°C) D(le;%e (g/m°) at:
2h 4 h 24 h
21.0 or above 48 36 31 24
16.0 — 20.9 56 42 36 28
10.0 - 15.9 64 48 42 32

Treatment providers should be approved by the NPPO.
17.4 Marking

The specified marks applied to wood packaging material treated in accordance with ISPM 15 must
conform to the requirements described in ISPM 15.

18 PROVISION FOR INSPECTION

This clause is applicable only where contractual requirement of customer is there. For other packings
this is not applicable.

Each transportable packing’s shall have provision for inspection by customer authority etc. during
transport from origin of dispatched till destination. This inspection may require opening of the package
and subsequently closing it again. For this purpose suitable designed opening with bolted cover shall be
provided. Such an opening shall be clearly marked as “OPENING” with clear instruction for opening &
closing written on this cover. For large consignment the size of the opening shall be suitable to facilitate
entry of personnel.
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PATRATU STPP FGD PACKAGE SPECIFICATION No: PE-TS-434-571-18000-A003
TECHNICAL SPECIFICATION FOR SECTION : I
AGITATORS OF FGD SLURRY TANKS
LIST OF DOCUMENTS TO BE SUBMITTED WITH ANNEXURE-1
BID REV: 0 DATE: DEC 2021
SHEET 10F1

1.

1.

5.

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

Document for Evaluation:

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-ll).

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

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:

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

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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784074/2022/PS-PEM-MAX PATRATU STPP FGD PACKAGE SPECIFICATION No:PE-TS-434-571-18000-A003
TECHNICAL SPECIFICATION FOR SECTION : Il
AGITATORS OF FGD SLURRY TANKS ANNEXURE-2
COMPLIANCCEEEl.:II::/: (;cp?rl:FIRMATION REV. NO. 00 | DEC 2021
SHEET: 1 OF 2

a)

c)

d)

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.

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

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
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784074/2022/PS-PEM-MAX PATRATU STPP FGD PACKAGE SPECIFICATION NoO:PE-TS-434-571-18000-A003
TECHNICAL SPECIFICATION FOR SECTION : I
AGITATORS OF FGD SLURRY TANKS ANNEXURE-2
COMPLIANCE CUM CONFIRMATION REV. NO. 00 DEC 2021
CERTIFICATE 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.

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

any stage any tempering in the signed copy of this document is noticed then same shall be
treated as breach of contract and suitable actions shall be taken against the bidder.

m) Successful bidder shall furnish detailed erection manual for each of the equipment

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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184074/2622/PS-PEM-MAX SPECIFICATION NO. PE-TS-434-571-18000-A003
2 PATRATU STPP FGD PACKAGE SECTION-I
[]”[ J | AGITATORS OF FGD SLURRY TANKS ANNEXURE-3
REV 00 DEC 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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PATRATU STPP FGD PACKAGE
AGITATORS OF FGD SLURRY TANKS

SPECIFICATION NO. PE-TS-434-571-18000-A003

SECTION-II

ANNEXURE-4

REV: 00 DEC 2021

ANNEXURE-4

SCHEDULE OF TECHNICAL

DEVIATION

(PLEASE REFER GCC FOR THE FORMAT OF DEVIATION)
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X

3x800 MW PATRATU TPS

AGITATORS OF FGD SLURRY TANKS
TECHNICAL SPECIFICATION

SUB-VENDOR LIST

SPECIFICATION NO. PE-TS-434-571-18000-A003

SECTION : I

ANNEXURE : 6

REV 00 DATE: DEC 2021

SHEET 10F 1

LIST OF MAKES OF ITEMS

S.N.

ITEM NAME MANUFACTURER LOCATION
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TITLE: SPECIFICATION NO. PE-TS-434-571-18000-A003
FrTE T PATRATU STPP FGD PACKAGE SECTION : I
TECHNICAL SPECIFICATION FOR
AGITATORS OF FGD SLURRY TANKS

ANNEXURE-7
REV 00 DATE: DEC 2021

SHEET: 10OF 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

Page 302 of 331



784074/2022/PS-PEM-MAX

2[Type

(Center Mounted)

(Center Mounted)

(Center Mounted)

(Center Mounted)

Mounted)

Horizontal Type (Side Entry),

(Center Mounted)

(Center Mounted)

ANNEXURE-8
PATRATU TPS - AGITATOR SCHEDULE (To be sumbmitted with the offer by Bidder) REV-0

= s < -

] 5 i B E £ £ 5 ]

3 £ 2 £ g 8 2 H 2

b < Sy 2 2 H & < £

£ : % 25 is £ 2E E

Slno.  |Description ¥ < 5% s E: 2z 5 i K

£% H £z g 2 52 g iz g

: H g : : § 3 ds =

g £ H g 3 2 H H

E H § H £ g 4 H

£ 4 S 2 5 B

1|Agitator SI No. 1 2 3 4 5 6 7 8 9
Vertical Type — Vertical Type — Vertical Type — Vertical Type — Vertical Type — (Center  [Marine Propeller — Vertical Type — Vertical Type — Vertical Type —

(Center Mounted)

3|Medium to be handled

Gypsum slurry

Gypsum slurry

Gypsum slurry

Gypsum slurry

Limestone slurry

Gypsum sturry

Gypsum sturry

Gypsum sturry

Limestone slurry

4fseal Type Not required Not required Not required Not required Not required Mechanical Seal (Flushless)  |Not required Not required Not required
. . Intermittent- Whenever FGD is
5[Duty Continuous Continuous Continuous Continuous Continuous N Intermittent Intermittent Intermittent
under maintenance
6|Agitator Location (Outdoor (Outdoor (Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor Outdoor

7[Tank details

a) |Tank Shape

Vertical cylindrical

Vertical cylindrical

Vertical cylindrical

Vertical cylindrical

Vertical cylindrical

Vertical cylindrical

Secondary
I i I Al A i il A i
)| ank name primary Hydrocyclone{ . i otor tank  |Hydrocyclone feed |Waste water Tank | HeStone Slumy Storage [ o bent Tank bsorber Area Drain |Gypsum Dewatering ~[Ball Mill Area Drain
feed tank tank Pit Area Drain Pits Pit

tank

<)[capacity of Slurry (in m3) 840.4 422.2 623.4 14816 4642.0 4710.4 56.0 56.0 56.0
Dimension (in m)

d)[piameter 100 8.0 9.0 120 175 175 - -
e)|Length - - - N N i A A 4
f)|Breadth - - - - - - n n 4
g)|Height 112 8.9 103 136 198 204 a a a

8|MOC of Agitator

Refer Clause no 3.

.2, Material of construction in SECTION-, SUB SECTION-C1 of Specific technical requirement (Mechanical)

9| Quantity of Agitator per tank

1

1

1

3 (Refer note-2)

1

10(Total quantity of agitators (for three units)

1

1

2

3 (Refer note-2)

3

11Slurry Analysis

a) [slurry to be handled

Gypsum slurry

Gypsum slurry

Gypsum slurry

Gypsum slurry

Limestone slurry

Gypsum slurry

Gypsum slurry

Gypsum sturry

Limestone slurry

b){Maximum solid particle size

200 mesh (75 )

200 mesh (75 )

200 mesh (75 )

200 mesh (75 )

200 mesh (75 )

200 mesh (75 p)

6-7 mm

6-7 mm

6-7 mm

¢)|Normal solid particle size, d50

325 mesh (43 )

325 mesh (43 )

325 mesh (43 )

325 mesh (43 )

325 mesh (43 )

325 mesh (43 )

325 mesh (43 )

325 mesh (43 )

325 mesh (43 )

d)|Solid to be handled

gypsum along with
Limestone & other
impurities

gypsum along with
Limestone & other
impurities

gypsum along with
Limestone & other
impurities

gypsum along with
Limestone & other
impurities

Limestone + impurities

gypsum along with Limestone &
other impurities

gypsum along with
Limestone & other
impurities

gypsum along with
Limestone & other
impurities

Limestone +
impurities

e)[Chloride concentration

max 30000 ppm

max 30000 ppm

max 30000 ppm

max 30000 ppm

max 1000 ppm

max 30000 ppm

max 30000 ppm

max 30000 ppm

max 1000 ppm

)|Hardness of particle

5-7 mho scale

5-7 mho scale

5-7 mho scale

5-7 mho scale

5-7 mho scale

5-7 mho scale

5-7 mho scale

5-7 mho scale

5-7 mho scale

g)[Slurry concentration, wt% 25 wt% 14% 16.60% 3% 30 wit 25% 25% 25% 30wt
h)|Sp. Gravity of slurry 1177 1.098 1114 1025 1218 1177 1177 1177 1.218
i)|Sp. Gravity of Lime Stone & Gypsum 2.32(ave) 2.32(ave) 232(ave) 2.32(avg) 2.32(avg) 232(avg) 2.32(avg) 2.32(avg) 2.32(avg)
J)[Viscosity of Slurry 10 P 4¢P acp 3cP 30cP 10¢P 10¢p 10¢P 30¢P
K)[pH 4108 4108 4t08 4t08 5t08 4t08 4t08 4108 5t08
1){si0, Content 4t06g/l 4t06g/l 4to6g/l 4t06g/l 4t06g/l 4to6g/l 4to6g/l 4t06g/l 4t06g/l

m)|Temperature

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

Normal -62 deg C;
Design-70 deg C.

12[Motor
To be filled b To be filled b o be filed b
2)|Total Power consumed To be filled by bidder |To be filled by bidder |~ <. v To be filled by bidder |To be filled by bidder [T be filled by bidder ORI 7o be filled by bidder |'2,¢ "¢ 2V
der bidder der
To be filled b To be filled b To be filled b
b)|Motor Rating 7o be filled by bidder |To be filled by bidder b;’d d:r 0 To be filled by bidder |To be filled by bidder [T be filled by bidder b:d erl s To be filled by bidder b:d erl s

c)[Motor Explosion Proof Class

Non-Flame Proof

Non-Flame Proof

Non-Flame Proof

Non-Flame Proof

Non-Flame Proof

Non-Flame Proof

Non-Flame Proof

Non-Flame Proof

Non-Flame Proof

d)[Motor Protection Class

IP-55/ Outdoor

IP-55/ Outdoor

IP-55/ Outdoor

IP-55/ Outdoor

IP-55/ Outdoor

IP-55/ Outdoor

IP-55/ Outdoor

IP-55/ Outdoor

IP-55/ Outdoor

e)|Motor Efficiency Class IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3 IE-3
13(Tank Levels
a)|  Minimum Liquid level In the tank (in M)|1.0 10 10 10 10 10 14 14 14
b)|  Normal Liquid Levelin the tank (in M)|10.5 5.2 o6 129 19.1 194 33 3.3 33
)| Maximum Liquid Level in the Tank (in M)|10.7 8.4 9.8 131 193 196 35 35 35
14[impeller
To be filled b To be filled b To be filled b
2)[Type of impeller To be filled by bidder |To be filled by bidder [ 2.c. v To be filled by bidder |To be filled by bidder [T be filled by bidder ORI 7o be filled by bidder |'2,2¢ "¢ 2V
bidder bidder bidder
b)|No. of impeller per agitator 2 2 2 2 2 - 1 1 1
)|impeller diameter To be filled by bidder |To be filled by bidder |1 ¢ filed bY To be filled by bidder |To be filled by bidder  |To be filled by bidder foiailetby 7o be filled by bidder [ 10,2 filled by
bidder bidder bidder
] To be filled b To be filled b To be filled b
d)|impeller tip speed ( Refer S.N. 19 c) To be filled by bidder [To be filled by bidder b?dd:r " To be filled by bidder | To be filled by bidder  |To be filled by bidder b;’dd:r' &l To be filled by bidder b;’dd:r' &l
To be filled b To be filled b To be filled b
e)|Operating speed To be filled by bidder [To be filled by bidder |0, " To be filled by bidder | To be filled by bidder  |To be filled by bidder O To be filled by bidder | . " o0 >
bidder bidder bidder
To be filled b To be filled b To be filled b
1) | Agitator Pumping Capacity To be filled by bidder |To be filled by bidder |10, ¢ U To be filled by bidder |To be filled by bidder  |To be filled by bidder ORIy 7o be filled by bidder |'°,¢ "¢ 2V
bidder bidder bidder
To be filled b To be filled b To be filled b
2)|Volume/Agitator To be filled by bidder |To be filled by bidder |10, "¢ U To be filled by bidder |To be filled by bidder  |To be filled by bidder ORI 7o be filled by bidder |'°,¢ "¢ >V
bidder bidder bidder
h)|Power Number for Agitator To be filled by bidder |To be flled by bidder |10 ¢ filed bY To be filled by bidder |To be filled by bidder  [To be filled by bidder oLy 7o be filled by bidder [, 2¢ filled by
bidder bidder bidder
15[Baffle Plates (not in bidder's scope)
To be filled b To be filled b To be filled b
2) [No. & size of baffle plates To be filled by bidder |To be filled by bidder |10, ¢ U To be filled by bidder |To be filled by bidder  |To be filled by bidder ORIy 7o be filled by bidder |'2,2¢ "¢ 2V
der bidder der
To be filled b To be filled b To be filled b
©)[Thickness of baffle plates (mm) To be filled by bidder [To be filled by bidder h;’dd:r " To be filled by bidder | To be filled by bidder  |To be filled by bidder b:derl s To be filled by bidder b:derl s
d)|Distance from Bottom of the tank To be filled by bidder [To be filled by bidder l:’d::rﬁ"ed by To be filled by bidder |To be filled by bidder  |To be filled by bidder ::’d:’:r""“ Ly To be filled by bidder ::’d:’:r""“ Ly
16[Nozzle (not in bidder's scope
Size of the nozzle on which agitator fram To be filled b
>z nozzie on which agf ® [7o be filled by bidder [To be filled by bidder | °® v To be filled by bidder |To be filled by bidder  |To be filled by bidder NA NA NA
is mounted bidder
17|Loads
a) [static Load To be filled by bidder [To be flled by bidder |10 ¢ filed BY To be filled by bidder |To be filled by bidder  [To be filled by bidder oLl 7o be filled by bidder [P filled by
bidder bidder bidder
- To be filled b To be filled b To be filled b
b)| Dynamic load To be filled by bidder |To be filled by bidder | 2. <. v To be filled by bidder |To be filled by bidder [T be filled by bidder O To be filled by bidder | o o " o0 >
bidder bidder bidder
To be filled b To be filled b To be filled b
<)|Torsional Moment (Nm) 7o be filled by bidder |To be filled by bidder h;’dd:r v To be filled by bidder |To be filled by bidder [T be filled by bidder b:derl s To be filled by bidder I:derl s
d)|Bending Moment (Nm) To be filled by bidder [To be filled by bidder [0 € filed bY To be filled by bidder | To be filled by bidder  |To be filled by bidder Foiailedby 7o be filled by bidder [ 1,2 filled by
bidder bidder bidder
Power loadil T
ower loading for Auxiliary power Applicable Applicable Applicable Applicable Applicable Not applicable Not applicable Not applicable Not applicable

consumption

Parameters to be considered compulsarily
by bidder for design of Agitators

)
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a)|Uniform suspension of solids by Agitators

The agitators shall keep the solid particles in suspended mode in liquid slurry with “Full off-Bottom Suspension” of solid particles to 98% of liquid column to virtually “Uniform Solid Concentration”.

Mounting of Agitaor (For Vertical
Agitators)

The Agitators shall be mounted on the Agitator platform which shall be approximately at a height of 1.0 m from the tank roof. However, the Agitator platform is excluded from bidder's scope.

¢)|Maximum permitted impeller tip speed

12m/s

d)[impeller tip dia/ tank dia

1/3 (approx)

1/3 (approx) 1/3 (approx) 1/3 (approx) 1/3 (approx)

1/3 (approx)

1/3 (approx)

1/3 (approx)

Notes|

1 There shall be complete re-suspension of all solids after a 24 hour outage. Accumulation of solids shall not prevent agitator restart.

[Agitation shall be provided to prevent settlement of slurry by side entry agitators . All the side-entry agitators shall be similar

Maximum Sound Pressure Level at a height of 1.5 m above floor level in elevation, and at a distance of 1.0 m horizontally shall be 85 dBA.

Although the height of all tanks is fixed above, same may vary slightly during detailed engineering as per design calculation of tanks.

ol|a]w|n

Normal solid particle size shall be used for design of all Agitators in tanks and sumps.

6 [Bidder shall provide CFD analysis for establishing uniform suspension criteria. CFD shall be provided for Agitators for all the above tanks except drain pits. Further for Limestone slurry tank (total 2 no. ) , CFD analysis shall be done only for one Agitatpr.
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3x800 MW PATRATU TPS - AGITATOR PACKAGE

LIST OF COMMISSIONING SPARES

Break up price for COMMISSIONING SPARES

Sl.no

Description

Qty.

Unit rate
(INR)

NOTE -

Bidder shall furnish unit price of commissioning spares in above format alongwith the Bid. Any part even
though not mentioned in list furnished but required at later date shall be supplied free of cost.

Page 305 of 331

329



784074/2022/PS-PEM-MAX

Annexure-10: Attachment-3k (of NTPC)-To be filled separately for horizontal and vertical
agitators

CRITICAL EQUIPMENT, AUXILIARIES, SYSTEMS & BOUGHT OUT ITEMS FOR

FLUE GAS DESULPHURISATION (FGD) SYSTEM

Summary of Critical Equipment indicated under clause 4.26, sub-section-1A, Part-A of Section-VI.

--Equipment Collaborator’s

Name

Sub-Vendor

Seeking Qualification
as per clause.......

if applicable Sub-Section-Il, Part-A
of Section-VI

* 1 1 ¥A 20 1 JxA 20 2 kA D0 o
Sluery-RecireulationPumps 42642624266
Ol nl £ e Vol BNEW BaValka W EY BEaValia)
UATUAUUITT DIUWCT S H.Z0. TT7T *.20.27 5.£0.9
AW, WP - & Fa N INgA H M| A 0 4 kA a0 2 kA D0 A
VWELTIITESWITT \JIIIIUIIIU LLRLLLDSY .. 17T F.£0.27 F.20.%
ol D £, e Vol WEY BiaYalis)

SIUITY FuITpsS FZO01TT .20

Agitators

\/acuum Belt filters

*4.26.1 [*4.26.2 [*4.26.5

Note : *Strike-off whichever is not applicable.

1.

If qualification sought as per clause 4.26.1 then the details of the sub vendor
(manufacturer) shall be filled by the bidder in the format A to F.

If the qualification sought as per the clause 4.26.2, then the details of JV/Subsidiary
Company formed for manufacturing of such equipments in India shall be furnished
individually for each equipment by the bidder such as,

)
i)

ii)

Signature of authorized signatory.

¥4 26 1 [*4 26 92
BLET =)° I m e ST =2 ry =

Copy of document of incorporation of JV/Subsidiary company in India

Copy of collaboration or valid licensing agreement for design, engineering,
manufacturing, supply of such equipment in India with the collaborator or
technology licenser who meets the requirement stipulated at 3.1.

Copy of document of at least 26% equity participation of qualified equipment
manufacturer in the Indian JV company/subsidiary company directly or indirectly
through its holding company /Subsidiary company, which shall be maintained for a
lock -in period of seven (7) years from the date of incorporation of such
JV/subsidiary or up to the end of defect liability period of the contract which ever is
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Further, the details of collaborator or technology licenser or technology provider of the
qualified equipment manufacturer who meets the requirement stipulated at 4.26.1, sub-
section-1A, Part-A of Section-VI shall be filled by the Bidder in the format A to F (format
given at 1.00.00). In addition to that the sub vendor along with the Indian JV
company/subsidiary company, qualified equipment manufacturer and its holding
company/subsidiary company as applicable shall furnish the DJU.

* strike out whichever is not applicable.

1.00.00 (Applicable for Bidder/his sub vendors seeking qualification as per clause no.
4.26.1, Sub section-IA, Part-A of Section-VI. Bidder shall furnish the required data
only for those equipments / auxiliaries which are proposed to be sourced under this
route.)

We, hereby furnish the data on proveness criteria for critical equipment, auxiliaries,
systems and Bought Out Items such as Sturry—Reeireulation—LRumps,—Qxidation

Agitators which have been
de5|gned (either by self manufacturer or under Collaborat|on/L|cencmg Agreement),
*manufactured/ *got manufactured and supplied by us /Manufacturer (or
manufactured/ got manufactured & supplied by our proposed sub-vendors) and
these are in successful operation in at least one (1) plant for a period not less than
one year reckoned as on the date of consideration for approval but not later than six
months to award date of contract to the Main bidder. The details of type and
minimum equipment rating of such equipment are given below:

Signature of authorized signatory..................
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Agitators: We declare that, we/our Sub-Vendor, have manufactured and supplied at least
one (1) number of Agitators with rating not less than that supplied for 500 MW or higher
size unit for similar application, Vertical/Horizontal type working in Wet Limestone based
FGD application in Coal fired power plant and which has been in successful operation for
minimum one(1) year reckoned as on the date of consideration for approval but not later
than six months to award date of contract to the Main bidder, as per the details furnished
below::

SI. No.

Description Reference Work

10.

11.

Name of the reference plant & location:

Client name and his address:

No. of units and capacity in MW of unit:

Whether power plant is coal fired -*Yes/*No

Whether operating in a Wet Limestone based FGD application -*Yes/*No
in coal fired power plant

Name of equipment manufacturer & address:

Date of commission of the equipments:

Model no. of the equipment:

Brief Technical particulars of the equipments:

Agitators supplied for MW unit size
Whether the equipment(s) are in successful operation in

atleast one(01) plant for a period not less than one(01) year

reckoned as on the date of consideration for approval but not
later than six months to award date of contract to the Main bidder -*Yes/*No

Signature of authorized signatory..................

Page 308 of 331

332



784074/2022/PS-PEM-MAX

12. Flue gas Desulphurization system details:
13. Scope of Work:
14. Performance details:

* Strike off whichever is not applicable.

*Technical extract/
*paper letter/ *email/
*Drawing from user or
*contract document or
*scheme or *any
document in public
domain enclosed at
annexure....to
Attachment-3K

*Letter of Award or
*Contract or *P.O.
enclosed at
Annexure.....to
Attachment-3K

*Certificate/*Letter/*E-
mail from End user
enclosed at
Annexure.....to
ttachment-3K

Signature of authorized signatory.
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Date of commission of the equipment:

Model no. of the equipment:

9. ief Technical particulars of the equipment:
10. Capacity- A TPH
11. Whether the_equipment(s) are in successful operation
in atleast onefQ1) plant for a period not less than
one (01) year reskoned as on the date of consideration f
approval but not later than six months to award date of/€ontract
to the Main bidder -*Yes/*No
12. Flue gas Desulphurization system details: *Technical extract/

*paper letter/ *email/
*Drawing from
user or *contract
document or *scheme or
*any document in public
domain enclosed at
annexure....to
Attachment-3K
13. Scope of Work: *Letter of Award or
*Contract or *P.O
enclosed at
Annexure.....to

14. Perfor
mail frolq End user
enclosed
Annexure.....
Attachment-3K

Strike off whichever is not applicable.

*2.00.00 Applicable for JV Company/Subsidiary Company meeting provenness criteria
as per clause no. 4.26.2, Sub section-lA, Part-A of Section-VI.

Signature of authorized signatory..................
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2.01.00

We, hereby confirm that JV company/ Subsidiary company (Strike off whichever is
not appllcable) formed for manufacturlng and supply of euq|pment( s) (—S-I-urfy
R o o Ar e

Pumps, *Agltators) has a valid coIIaborann or licensing agreement for deS|gn
engineering, manufacturing of such equipment(s) in India with a qualified equipment
manufacturer who meets the requirements stipulated at clause 4.26.1 of sub-
section-1A, Part-A, Section VI of bidding documents (or the technology provider of
the qualified equipment manufacturer). Further, in such a case, such qualified
equipment manufacturers is having, 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 up to the end of defect liability period of the contract, whichever is
later. Further, JV / Subsidiary Company (Strike off whichever is not applicable)
before resortlng to deS|gn engmeenng manufactunng of such proven equment( s)

(*S A

Slun:y—Flumps *Ag|tators) by himself should *have sourced /*shall source such
proven equipment(s) (*S i * *
Limestone Grinding-Mills,~Slurry Pumps, *Agitators) for at least the first 800 MW
unit completely from such qualified manufacturer. For subsequent units before
taking up the manufacturing of such equipment(s) (*SlurryReeiredtation—Pumps,
*Oxuiauon_BloweLs,_\ALet_eresLone_Gundmg_Mius *Slurry Pumps,*Agitators), the
*we/ *our sub vendor(s) *will create /*have created manufacturing facilities at his
works as per collaborator's/licenser's design, manufacturing and quality control
system.

In addition, the Bidder along with the Indian *Joint Venture Company/ *Subsidiary
Company, qualified equipment manufacturers and its holding/ subsidiary Company,
as applicable, shall furnish DJU in which executant of the DJU shall be jointly and
severally liable for the successful performance of the equipment as per the format
enclosed.

Applicable for Bidder/his sub vendors seeking provenness criteria as
clause no. 4.26.3, Sub section-l, Part-A of Section-VI.

Signature of authorized signatory..................
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*5.00.00

5.01.00

5.02.00

Applicable for Bidder/his sub vendors seeking provenness criteria as per
clause no. 4.26.5, Sub section-lA, Part-A of Section-VI.

We, hereby confirm that *we/*our sub-vendors is a manufacturer of a manufacturer
of Agitators for similar process/duty application in petrochemical or metals and
mining industry. (Details of references enclosed at Annexure ..................... )

(Data to be furnished in line with format given at 1.00.00 of this Attachment))

We further confirm that details in respect of collaboration / valid licencing agreement
for the Agitator between *us/*our sub-vendors, as per 5.01.00 above, and with
qualified Agitator manufacturer, who meets the requirement stipulated at clause
4.26.1, sub-section-1A, Part-A, Section-VI are enclosed as per Annexure-........ to
this Attachment. The data in respect of proveneness criteria for the qualified
Agitator manufacturer, which is in successful operation in at least one (1) plant for a
period not less than one reckoned as on the date of consideration for approval but
not later than six months to award date of contract to the Main bidder are furnished
below.

(Data to be furnished in line with format given at 1.00.00 of this Attachment)

Further, *we/*our sub-vendors before resorting to design, engineering,
manufacturing of Agitator by itself *have sourced /*shall source Oxidation—Blower
for at least the first 800 MW unit completely from such qualified manufacturer who
meets the requirement stipulated at clause 4.26.1, sub-section-IA, Part-A, Section-
VI. We further confirm that we/ our sub vendor(s) for subsequent units before taking
up the manufacturing of such Agitator, *we/ *our sub vendor(s) *will create /*have
created manufacturing facilities at his works as per collaborator's/licenser's design,
manufacturing and quality control system.

In addition, the Bidder along with our sub-vendors, as per 5.01.00 above (if

applicable) and the qualified Agitator manufacturer

and its holding/ subsidiary Company, as applicable, shall furnish DJU in which
executant of the DJU shall be jointly and severally liable for the successful
performance of the equipment as per the format enclosed.

Signature of authorized signatory..................
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ATTACHMENT - 3K
PAGE 180 OF 703

FORM OF DEED OF JOINT UNDERTAKING TO BE PROVIDED
FOR .oeoeeeeeeeeeeeeeeeesen e seeeeeeenneneeneeen (NAME OF EQUIPMENT)
AS PER CLAUSE 4.26.2 OF SUB-SECTION-I-A, PART A, SECTION Vi

(ON NON-JUDICIAL STAMP PAPER OF APPROPRIATE VALUE)

DEED OF JOINT UNDERTAKING TO BE EXECUTED BY THE BIDDER/CONTRACTOR,
*INDIAN JOINT VENTURE COMPANY/*SUBSIDIARY COMPANY MEETING THE
REQUIREMENTS SPECIFIED AT CLAUSE NO. 4.26.2 OF SUB-SECTION-I-A, PART A,
SECTION Vi ALONGWITH QUALIFIED EQUIPMENT MANUFACTURER
OF..iea (NAME OF EQUIPMENT) MEETING THE REQUIREMENTS
AS PER CLAUSE 4.26.1 OF SUB-SECTION-I-A, PART A, SECTION VI AND ITS
*HOLDING/*SUBSIDIARY COMPANY, AS APPLICABLE FOR SUCCESSFUL
PERFORMANCE OF .......cccoiiiiiiiiiiiiiiieeanns (NAME OF EQUIPMENT), IN WHICH
EXECUTANT OF THE DJU ARE JOINTLY AND SEVERALLY LIABLE FOR THE
SUCCESSFUL PERFORMANCE OF THE............cccoeiiiiiiinnnn, (NAME OF EQUIPMENT)

The DEED OF UNDERTAKING executed this ............. day of ... Two thousand
............. byM/s ...........................a Company incorporated under ...................having its
Registered Office at ............cooevviiiinnnn (hereinafter called the "Bidder/Contractor”, which
expression shall include its successors, administrators, executors and permitted assigns) AND

*Mis A (Name of Equipment)
Suppher/l\/lanufacturer as per the requrrement of Item 4.26.2 of sub-section-IA, Part-A, Section-
VI, incorporated under ..., having its Registered Office at

............................... (hereinafter called the "Indian JV/*Subsidiary Company)", which
expression shall include its successors, administrators, executors and permitted assigns) AND

M/s .. vivieennn.n..@ Company registered under the .o having its
Regrstered Ofﬂce at ceeeeenn. (hereinafter called the "Qualified Equipment
Manufacturer”, which expressmn shaII include its successors, administrators, executors and
permitted assigns) AND

MIS o a Company registered under the ..................ooevnne, having
its Registered Office at ........... e, (hereinafter called the "*Holding/*Subsidiary
Company of Qualified Equipment Manufacturer which expression shall include its successors,
administrators, executors and permitted aSS|gns)

in favour of NTPC Limited, A Government of India Enterprise, incorporated under the
Companies Act, 1956, having its Registered Office at NTPC Bhawan, Scope Complex, 7,
Institutional Area, Lodhi Road, New Delhi-110003 INDIA (hereinafter called "NTPC" or
"Employer" which expression shall include its successors, administrators, executors and
assigns).

WHEREAS, the Employer invited Bids for design, engineering, manufacture, supply,
transportation to site, construction, installation, testing, commissioning and conductance of

guarantee tests for the EPC Package for Patratu STPS Expansion Phase-l (3x800MW)
(hereinafter referred to as "Plant”) vide its Bidding Document No. CS-9585-001-2.

Signature of authorized signatory..................
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ATTACHMENT - 3K
PAGE 181 OF 703

AND WHEREAS vide clause 4.26.2 of Sub-Section-I-A, Part A, Section VI of bidding
documents, it has been specified that a JV / Subsidiary Company formed for manufacturing and
supply of equipment(s) in India as listed at clause no. 4.26.1 of Sub-Section-I-A, Part A, Section
VI can also manufacture such equipments, provided that it has a valid collaboration or licensing
agreement for design, engineering, manufacturing of such equipment(s) in India with a qualified
equipment manufacturer who meets the requirements stipulated at clause 4.26.1 of Sub-
Section-I-A, Part-A, Section-VI of bidding documents (or the technology provider of the qualified
equipment manufacturer). Further, in such a case, such qualified equipment manufacturers
should have, directly or indirectly through its holding company/ subsidiary company, atleast 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.
Further, the JV / Subsidiary Company before resorting to design, engineering, manufacturing of
such proven equipment(s) listed at clause no. 4.26.1 of Sub-Section-1A, Part-A, Section-VI of
bidding documents by himself should have sourced / shall source such proven equipment(s) for
at least the first 800 MW unit completely from such qualified manufacturer. For subsequent units
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) In addition, the
Bidder/Contractor along with the Indian Joint Venture Company/ Subsidiary Company, qualified
equipment manufacturers and its holding/ subsidiary Company, as applicable, shall furnish DJU
for each equipment in which executant of the DJU shall be jointly and severally liable for the
successful performance of the equipment.

WHEREAS M/s ..o, (Bidder/Contractor) has submitted its proposal in
response to the aforesaid Invitation for Bid by the Employer bearing No. ..................... dated
............... for EPC Package for its Patratu STPS Expansion Phase-l (3x800MW) (hereinafter
referred to as "Plant”) against the Employer's Bidding Document No. CS-9585-001-2.

AND WHEREAS M/s ..............ooo v (FIndian JV/*Subsidiary Company) has been
formed for manufacturing and supply of equipment(s) as listed at clause no. 4.26.1 of Sub-
Section-lA, Part A, Section-VI who has a valid collaboration or licensing agreement for design,
engineering, manufacturing of .................c (Name Of Equipment) in India with
MIS o who meets the requirements stipulated at clause 4.26.1 of Sub-
Section-lA, Part A, Section-VI of bidding documents (or the technology provider of the qualified
equipment manufacturer).

AND WHEREAS M/s .....ccoiiiiiiiiiiiiinnne, (Qualified Equipment Manufacturer) is having,
*directly *or *indirectly through its *holding company M/s.................ooiiin [ *subsidiary
company M/S.........coooviiiiiiiinn, atleast 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 Company/ Subsidiary Company or
upto the end of defect liability period of the contract, whichever is later.

The Bidder/Contractor alongwith the Indian Joint Venture Company/Subsidiary Company,
Qualified Equipment Manufacturers and its Holding / Subsidiary Company, as applicable, are
required to jointly execute and furnish prior to the placement of order on the approved Joint
Venture Company/ Subsidiary Company of ... (Name of equipment), an
irrevocable Deed of Joint Undertaking and be jointly and severally responsible and bound unto

Signature of authorized signatory..................
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the Employer for successful performance of the ............cccooeiiiiiiiine (Name of Equipment)
for Patratu STPS Expansion Phase-l (3x800MW), fully meeting the stipulated technical
requirements, guaranteed parameters and characteristics as per the Bidding Documents, in the
event the bid is accepted by the Employer resulting into a Contract.

NOW THEREFORE, THIS DEED WITNESSETH AS UNDER:

1.

We the Qualified Equipment Manufacturer and the *Holding/*Subsidiary Company of
Qualified Equipment Manufacturer and Indian *JV/*Subsidiary Company and the
Bidder/Contractor, do hereby declare and undertake that we shall be jointly and
severally responsible to the Employer for the successful performance of the
.................................... (Name of Equipment).

In case of any breach of the Contract committed by the Indian *JV/*Subsidiary
Company, we the Bidder/Contractor and Qualified Equipment Manufacturer and the
*Holding/*Subsidiary Company of  Qualified Equipment Manufacturer do hereby
undertake, declare and confirm that we shall be fully responsible for the successful
performance of the ................ccovii, (Name of Equipment) and undertake to
carryout all the obligations and responsibilities under this Deed of Joint Undertaking in
order to discharge the Indian *JV/*Subsidiary Company's obligations stipulated under
the Contract. Further, if the Employer sustains any loss or damage on account of any
breach of the Contract forthe .................oooiiiii (Name of Equipment), we the
Bidder/Contractor and Qualified Equipment Manufacturer and the *Holding/*Subsidiary
Company of Qualified Equipment Manufacturer jointly and severally undertake to
promptly indemnify and pay such loss/damages caused to the Employer on its written
demand without any demur, reservation, Contest or protest in any manner whatsoever.
This is without prejudice to any rights of the Employer against the Contractor/ his Sub-
Vendor under the Contract and/or guarantees. It shall not be necessary or obligatory for
the Employer to first proceed against the Indian *JV/*Subsidiary Company /
**Bidder/Contractor before proceeding against the Qualified Equipment Manufacturer
and the *Holding/*Subsidiary Company of Qualified Equipment Manufacturer nor any
extension of time or any relaxation given by the Employer to the Indian *JV/*Subsidiary
Company / **Bidder/Contractor shall prejudice any rights of the Employer under this
Deed of Joint Undertaking to proceed against the Qualified Equipment Manufacturer and
the *Holding/*Subsidiary Company of Qualified Equipment Manufacturer.

Without prejudice to the generality of the Undertaking in paragraph 1 above, the manner
of achieving the objective set forth in paragraph 1 above shall be as follows:

(@) We the Qualified Equipment Manufacturer and the *Holding/*Subsidiary
Company of the Qualified Equipment Manufacturer shall ensure that complete
design, manufacturing, quality assurance and installation of the
.................................... (Name of Equipment) is carried out inline with our
manufacturing & quality drawings and procedures and shall be fully responsible
for its compliance so as to ensure satisfactory, reliable, safe and trouble free
performance of ..........cooeiiiiiii, (Name of Equipment).

Further, we, the Qualified Equipment Manufacturer and the *Holding/*Subsidiary
Company of Qualified Equipment Manufacturer shall extend our quality
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surveillance/ supervision/ quality control to the Contractor during manufacture,
erection, commissioning and performance testing, both at Indian *JV/*Subsidiary
Company's works and/ or at Employer's project site.

Further, the Qualified Equipment Manufacturer and the *Holding/*Subsidiary
Company of Qualified Equipment Manufacturer shall depute their technical
experts from time to time to the Indian *JV/*Subsidiary Company works/
Employer's project site as required by the Employer and agreed to by Indian *JV/
*Subsidiary Company to facilitate the successful performance of the
.................................... (Name of Equipment) as stipulated in the aforesaid
Contract.

Further, the Qualified Equipment Manufacturer and the *Holding/*Subsidiary
Company of Qualified Equipment Manufacturer shall ensure proper design,
manufacture, installation, testing and successful performance of the
.................................... (Name of Equipment) under the said Contract in
accordance with stipulations of Bidding Documents and if necessary, the
Qualified Equipment Manufacturer and the *Holding/*Subsidiary Company of
Qualified Equipment Manufacturer shall advise the Indian *JV/*Subsidiary
Company suitable modifications of design and implement necessary corrective
measures to discharge the obligations under the contract.

(b) In the event Indian *JV/*Subsidiary Company/**Contractor fail to demonstrate
thatthe .............. (Name of Equipment) meets the guaranteed
parameters and demonstration parameters as specified in the contract, the
Qualified Equipment Manufacturer and the *Holding/*Subsidiary Company of
Qualified Equipment Manufacturer shall promptly carry out all the corrective
measures related to engineering services at their own expense and shall
promptly provide corrected design to the Employer.

(c) Implementation of the corrected design and all other necessary repairs,
replacements, rectification or modifications to the ...............ocoiiiin,
(Name of Equipment) and payment of financial liabilities and penalties and
fulfillment of all other contractual obligations as provided under the contract shall
be the joint and severally responsibility of the **Contractor and Indian
*JV/*Subsidiary Company and Qualified Equipment Manufacturer and the
*Holding/*Subsidiary Company of Qualified Equipment Manufacturer.

4, We, the **Bidder/Contractor and Qualified Equipment Manufacturer and the
*Holding/*Subsidiary Company of  Qualified Equipment Manufacturer and Indian
*JV/*Subsidiary Company do hereby undertake and confirm that this Undertaking shall
be irrevocable and shall not be revoked till ninety (90) days after the end of the defect
liability period of the equipment covered under the Contract and further stipulate that the
Undertaking herein contained shall terminate after ninety (90) days of satisfactory
completion of such defect liability period. In case of delay in completion of defect liability
period, the validity of this Deed of Joint Undertaking shall be extended by such period of
delay. We further agree that this Undertaking shall be without any prejudice to the
various liabilities of the Contractor including Contract Performance Security as well as
other obligations of the Contractor in terms of the Contract.

Signature of authorized signatory..................
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5. The **Bidder/Contractor and Qualified Equipment Manufacturer and the
*Holding/*Subsidiary Company of  Qualified Equipment Manufacturer and Indian
*JV/*Subsidiary Company will be fully responsible for the quality of all the
equipment/main assemblies/components manufactured at their works or at their
Vendors' works or constructed at site, and their repair or replacement, if necessary, for
incorporation in the Plant and timely delivery thereof to meet the completion schedule
under the Contract.

6. In case of Award, in addition to the Contract Performance Security for the Contract, the
Qualified Equipment Manufacturer and the *Holding/*Subsidiary Company of Qualified
Equipment Manufacturer and Indian *JV/*Subsidiary Company shall each furnish 'as
security' an on demand Performance Bank Guarantee in favour of the Employer as per
provisions of the bidding documents. The value of such Bank Guarantee shall be equal
to INR 1.5 Million (Indian Rupees One and Half Million) and it shall be guarantee
towards the faithful performance /compliance of this Deed of Joint Undertaking in
accordance with the terms and conditions specified herein. The bank guarantee shall be
unconditional, irrevocable and valid till ninety (90) days beyond the end of defect liability
period of the last equipment covered under the Contract. In case of delay in completion
of the defect liability period, the validity of this Bank Guarantee shall be extended by the
period of such delay. The guarantee amount shall be promptly paid to the Employer on
demand without any demur, reservation, protest or contest.

7. Any dispute that may arise in connection with this Deed of Joint Undertaking shall be
settled as per arbitration procedure/rules mentioned in the Contract Documents. This
Deed of Joint Undertaking shall be construed and interpreted in accordance with the
Laws of India and the Courts of Delhi shall have exclusive jurisdiction.

8. We, the Bidder/Contractor and Qualified Equipment Manufacturer and the
*Holding/*Subsidiary Company of Qualified Equipment Manufacturer and Indian
*JV/*Subsidiary Company agree that this Undertaking shall form an integral part of the
Contracts from the date of signing of this Deed of Joint Undertaking. We further agree
that this Deed of Joint Undertaking shall continue to be enforceable till its validity.

9. That this Deed of Joint Undertaking shall be operative from the effective date of signing
of this Deed of Joint Undertaking.

IN WITNESS WHEREOF, the Bidder/Contractor and Qualified Equipment Manufacturer
and the *Holding/*Subsidiary Company of Qualified Equipment Manufacturer and
*Indian Joint Venture Company/ *Subsidiary Company Vendor through their authorised

representatives, have executed these presents and affixed common seal of their
respective companies, on the day, month and year first mentioned above.

1. WITNESS FOrM/S (i
(Bidder/Contractor)

.................................................. (Signature of the Authorised

Signature of authorized signatory..................
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Designation ..........cccocoiiiiiinini,

Common Seal of the
Company ..o

FOr VIS i
(Indian *JV/*Subsidiary Company)

(Signature of the Authorised

Representative) .........cccccceoeevene.

Designation ............cecoviiiiiiinnn,

Common Seal of the
Company ........ccceevviiiininin,

FOr M/S v
(Qualified Equipment Manufacturer)

(Signature of the Authorised
Representative) ..........ccccoeevveiien

Designation .........c.cccccocviiiiiiiinennn,

Common Seal of the
ComMPAaNY ..o

FOr MIS oo
(*Holding/*Subsidiary Company of
Qualified Equipment Manufacturer)

(Signature of the Authorised
Representative) .........ccccccooeveeiiennnn.

Signature of authorized signatory..................
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(Official Address) NaAME....oviiiiiiiiice e
Designation ..........cccocoiiiiiinini,
Common Seal of the
Company ........cccoeeiviiiini
Note : Power of Attorney of the persons signing the said Deed of Joint Undertaking is to be

furnished.

* Contractor/Sub-Vendor shall strike out, whichever is not applicable.

Signature of authorized signatory..................
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FORM OF DEED OF JOINT UNDERTAKING TO BE PROVIDED
FOR .oeoeeeeeeeeeeeeeeeesen e seeeeeeenneneeneeen (NAME OF EQUIPMENT)
AS PER CLAUSE *4.26.3/*4.26.4/4.26.5/*4.26.6 OF SUB-SECTION-I-A, PART A, SECTION
VI

(ON NON-JUDICIAL STAMP PAPER OF APPROPRIATE VALUE)

DEED OF JOINT UNDERTAKING TO BE EXECUTED BY THE BIDDER/CONTRACTOR,
QUALIFIED INDIAN MANUFACTURING COMPANY MEETING THE REQUIREMENTS
SPECIFIED AT CLAUSE NO. *4.26.3/4.26.4/*4.26.5/*4.26.6 OF SUB-SECTION-I-A, PART A,
SECTION A ALONGWITH QUALIFIED EQUIPMENT MANUFACTURER
OF..iea (NAME OF EQUIPMENT) MEETING THE REQUIREMENTS
AS PER CLAUSE 4.26.1 OF SUB-SECTION-I-A, PART A, SECTION VI FOR SUCCESSFUL
PERFORMANCE OF ..o (NAME OF EQUIPMENT), IN WHICH
EXECUTANT OF THE DJU ARE JOINTLY AND SEVERALLY LIABLE FOR THE
SUCCESSFUL PERFORMANCE OF THE............cccoeiiiiiiinnnn (NAME OF EQUIPMENT)

The DEED OF UNDERTAKING executed this ............. day of ........ooeii Two thousand
............. byM/s ...........................a Company incorporated under ...................having its
Registered Office at ..............cooevviiininnnn, (hereinafter called the "Bidder/Contractor”, which
expression shall include its successors, administrators, executors and permitted assigns) AND

*Mis : A (Name of Equipment)
Manufacturer as per the requwement of Item *4 26 3/*4.26.4/*4.26.5/*4.26.6 of sub-section-IA,
Part-A, Section-VI, incorporated under .............ccociiiiiiii having its Registered
Office at ........coovvviiiiiiinnnnn, (hereinafter called the "Qualified Indian Manufacturing

Company”), which expression shall include its successors, administrators, executors and
permitted assigns) AND

M/s .. vivvennn.nn.@ Company registered under the Lo, having its
Reglstered Ofﬂce at ceeeeenn. (hereinafter called the "Qualified Equipment
Manufacturer”, which expressmn shall include its successors, administrators, executors and
permitted aSS|gns) AND

in favour of NTPC Limited, A Government of India Enterprise, incorporated under the
Companies Act, 1956, having its Registered Office at NTPC Bhawan, Scope Complex, 7,
Institutional Area, Lodhi Road, New Delhi-110003 INDIA (hereinafter called "NTPC" or
"Employer" which expression shall include its successors, administrators, executors and
assigns).

WHEREAS, the Employer invited Bids for design, engineering, manufacture, supply,
transportation to site, construction, installation, testing, commissioning and conductance of
guarantee tests for the EPC Package for Patratu STPS Expansion Phase-l (3x800MW)
(hereinafter referred to as "Plant") vide its Bidding Document No. CS-9585-001-2.

AND WHEREAS vide clause *4.26.3/*4.26.4/*4.26.5/*4.26.6 of Sub-Section-I-A, Part A, Section
VI of bidding documents, it has been specified that a Qualified Indian Manufacturing Company
can also manufacture equipment(s) listed at clause no. 4.26.1 of Sub-Section-I-A, Part A,
Section VI for which it is qualified, provided that it has a valid collaboration or licensing

Signature of authorized signatory..................
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agreement for design, engineering, manufacturing of such equipment(s) in India with a qualified
equipment manufacturer who meets the requirements stipulated at clause 4.26.1 of Sub-
Section-1-A, Part-A, Section-VI of bidding documents. Further, the Qualified Indian
Manufacturing Company before resorting to design, engineering, manufacturing of such proven
equipment(s) listed at clause no. 4.26.1 of Sub-Section-IA, Part-A, Section-VI of bidding
documents by himself should have sourced / shall source such proven equipment(s) for at least
the first 800 MW unit completely from such qualified manufacturer. For subsequent units 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) In addition, the
Bidder/Contractor along with the Qualified Indian Manufacturing Company, qualified equipment
manufacturers shall furnish DJU for each equipment in which executant of the DJU shall be
jointly and severally liable for the successful performance of the equipment.

WHEREAS M/s .o (Bidder/Contractor) has submitted its proposal in
response to the aforesaid Invitation for Bid by the Employer bearing No. ..................... dated
............... for EPC Package for its Patratu STPS Expansion Phase-l (3x800MW) (hereinafter
referred to as "Plant”) against the Employer's Bidding Document No. CS-9585-001-2.

AND WHEREAS M/s ......... . . . (Qualified Indian Manufacturing Company)
meets the requirement of clause *4 26 3/ 4 26 4/*4 26.5/"4.26.6 of sub-section-IA, Part-A,
Section-VI and has a valid collaboration or licensing agreement for design, engineering,
manufacturing, supply of ... (Name Of Equipment) in India with M/s
.................................. who meets the requirements stipulated at clause 4.26.1 of Sub-
Section-IA, Part A, Section-VI of bidding documents.

AND WHEREAS M/s ..o, (Qualified Equipment Manufacturer) meets the
requirements of clause 4.26.1 of sub-section-lA, Part-A,  Section-VI for
..................................... (Name Of Equipment).

The Bidder/Contractor alongwith the *Qualified Indian Manufacturing Company , Qualified
Equipment Manufacturers, are required to jointly execute and furnish prior to the placement of

order for........ccooeiviieniiin, (Name of equipment), an irrevocable Deed of Joint Undertaking
and be jointly and severally responsible and bound unto the Employer for successful
performance of the ........cccccovviiiii e (Name of Equipment) for Patratu STPS Expansion

Phase-l (3x800MW), fully meeting the stipulated technical requirements, guaranteed
parameters and characteristics as per the Bidding Documents, in the event the bid is accepted
by the Employer resulting into a Contract.

NOW THEREFORE, THIS DEED WITNESSETH AS UNDER:

1. We the Qualified Equipment Manufacturer and the Qualified Indian Manufacturing
Company and the Bidder/Contractor, do hereby declare and undertake that we shall be
jointly and severally responsible to the Employer for the successful performance of the
.................................... (Name of Equipment).

2. In case of any breach of the Contract committed by the Qualified Indian Manufacturing
Company, we the Bidder/Contractor and Qualified Equipment Manufacturer do hereby
undertake, declare and confirm that we shall be fully responsible for the successful

Signature of authorized signatory..................
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performance of the ...............coiiii, (Name of Equipment) and undertake to
carryout all the obligations and responsibilities under this Deed of Joint Undertaking in
order to discharge the Qualified Indian Manufacturing Company obligations stipulated
under the Contract. Further, if the Employer sustains any loss or damage on account of
any breach of the Contractforthe ...................ooooeii, (Name of Equipment), we
the Bidder/Contractor and Qualified Equipment Manufacturer jointly and severally
undertake to promptly indemnify and pay such loss/damages caused to the Employer on
its written demand without any demur, reservation, Contest or protest in any manner
whatsoever. This is without prejudice to any rights of the Employer against the
Contractor/ his Sub-Vendor under the Contract and/or guarantees. It shall not be
necessary or obligatory for the Employer to first proceed against the Indian Qualified
Indian Manufacturing Company / Bidder/Contractor before proceeding against the
Qualified Equipment Manufacturer nor any extension of time or any relaxation given by
the Employer to the Qualified Indian Manufacturing Company / **Bidder/Contractor shall
prejudice any rights of the Employer under this Deed of Joint Undertaking to proceed
against the Qualified Equipment Manufacturer.

3. Without prejudice to the generality of the Undertaking in paragraph 1 above, the manner
of achieving the objective set forth in paragraph 1 above shall be as follows:

(@) We the Qualified Equipment Manufacturer shall ensure that complete design,
manufacturing, quality assurance and installation of the
.................................... (Name of Equipment) is carried out inline with our
manufacturing & quality drawings and procedures and shall be fully responsible
for its compliance so as to ensure satisfactory, reliable, safe and trouble free
performance of ... (Name of Equipment).

Further, we, the Qualified Equipment Manufacturer shall extend our quality
surveillance/ supervision/ quality control to the Contractor during manufacture,
erection, commissioning and performance testing, both at Qualified Indian
Manufacturing Company's works and/ or at Employer's project site.

Further, the Qualified Equipment Manufacturer shall depute their technical
experts from time to time to the Qualified Indian Manufacturing Company’'s
works/ Employer's project site as required by the Employer and agreed to by
Qualified Indian Manufacturing Company to facilitate the successful performance
of the ..., (Name of Equipment) as stipulated in the
aforesaid Contract.

Further, the Qualified Equipment Manufacturer shall ensure proper design,
manufacture, installation, testing and successful performance of the
.................................... (Name of Equipment) under the said Contract in
accordance with stipulations of Bidding Documents and if necessary, the
Qualified Equipment Manufacturer shall advise the Qualified Indian
Manufacturing Company suitable modifications of design and implement
necessary corrective measures to discharge the obligations under the contract.

(b) In the event Indian Qualified Indian Manufacturing Company /Contractor fail to
demonstrate thatthe .................ooi, (Name of Equipment) meets the

Signature of authorized signatory..................
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guaranteed parameters and demonstration parameters as specified in the
contract, the Qualified Equipment Manufacturer shall promptly carry out all the
corrective measures related to engineering services at their own expense and
shall promptly provide corrected design to the Employer.

(c) Implementation of the corrected design and all other necessary repairs,
replacements, rectification or modifications to the .................ooiiiinnnn,
(Name of Equipment) and payment of financial liabilities and penalties and
fulfillment of all other contractual obligations as provided under the contract shall
be the joint and severally responsibility of the Contractor and Qualified Indian
Manufacturing Company and Qualified Equipment Manufacturer.

4, We, the Bidder/Contractor and Qualified Equipment Manufacturer and the Qualified
Indian Manufacturing Company do hereby undertake and confirm that this Undertaking
shall be irrevocable and shall not be revoked till ninety (90) days after the end of the
defect liability period of the equipment covered under the Contract and further stipulate
that the Undertaking herein contained shall terminate after ninety (90) days of
satisfactory completion of such defect liability period. In case of delay in completion of
defect liability period, the validity of this Deed of Joint Undertaking shall be extended by
such period of delay. We further agree that this Undertaking shall be without any
prejudice to the various liabilities of the Contractor including Contract Performance
Security as well as other obligations of the Contractor in terms of the Contract.

5. The Bidder/Contractor and Qualified Equipment Manufacturer will be fully responsible for
the quality of all the equipment/main assemblies/components manufactured at their
works or at their Vendors' works or constructed at site, and their repair or replacement, if
necessary, for incorporation in the Plant and timely delivery thereof to meet the
completion schedule under the Contract.

6. In case of Award, in addition to the Contract Performance Security for the Contract, the
Qualified Equipment Manufacturer shall furnish 'as security' an on demand Performance
Bank Guarantee in favour of the Employer as per provisions of the bidding documents.
The value of such Bank Guarantee shall be equal to INR 1.5 Million (Indian Rupees
One and Half Million) and it shall be guarantee towards the faithful performance
/compliance of this Deed of Joint Undertaking in accordance with the terms and
conditions specified herein. The bank guarantee shall be unconditional, irrevocable and
valid till ninety (90) days beyond the end of defect liability period of the last equipment
covered under the Contract. In case of delay in completion of the defect liability period,
the validity of this Bank Guarantee shall be extended by the period of such delay. The
guarantee amount shall be promptly paid to the Employer on demand without any
demur, reservation, protest or contest.

7. Any dispute that may arise in connection with this Deed of Joint Undertaking shall be
settled as per arbitration procedure/rules mentioned in the Contract Documents. This
Deed of Joint Undertaking shall be construed and interpreted in accordance with the
Laws of India and the Courts of Delhi shall have exclusive jurisdiction.

8. We, the Bidder/Contractor and Qualified Equipment Manufacturer and the Qualified
Indian Manufacturing Company shall form an integral part of the Contracts from the date

Signature of authorized signatory..................
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of signing of this Deed of Joint Undertaking. We further agree that this Deed of Joint
Undertaking shall continue to be enforceable till its validity.

9. That this Deed of Joint Undertaking shall be operative from the effective date of signing
of this Deed of Joint Undertaking.

IN WITNESS WHEREOF, the Bidder/Contractor and Qualified Equipment Manufacturer
and the Qualified Indian Manufacturing Company through their authorised

representatives, have executed these presents and affixed common seal of their
respective companies, on the day, month and year first mentioned above.

1. WITNESS FOr VIS e
(Bidder/Contractor)
.................................................. (Signature of the Authorised

Representative) .........ccccceveeeveen.

(Official Address) NAME .oevveiiiicee e
Designation ...........cccocveviiiiiiiecnn,

Common Seal of the
Company ........cccceviiiiii

1. WITNESS FOrM/S .o
(Qualified Indian  Manufacturing
Company)
.................................................. (Signature of the Authorised

Representative) .........cccccooeeviennnn.

(Official Address) NAME...ooviiiiiiie e
Designation ...........ccccocvniiiiiinens
Common Seal of the
Company ...
1. WITNESS FOr M/S v

(Qualified Equipment Manufacturer)

.................................................. (Signature of the Authorised
(Signature Name) Representative) .........cccccovvvivnenne.

Signature of authorized signatory..................
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(Official Address) NaAME....ovieiiiiiiiceece e
Designation ..........cc.ocoiiiiiinini,

Common Seal of the
Company ..o

Note : Power of Attorney of the persons signing the said Deed of Joint Undertaking is to be
furnished.

* Contractor/Sub-Vendor shall strike out, whichever is not applicable

Signature of authorized signatory..................
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4.26

4.26.1

echnology Transfer Agreement (Applicable for Clause 4.25.2, 4.25.3 &

ement between the Bidder/Bidder's sub-vendor
fer of technological knowhow for Wet
Limestone based Flue Gas Desulphurisatio tem in the form of complete
transfer of design dossier, design software’s, drawi nd documentation,
quality system manuals and imparting relevant personnel Traiing to the
Indian Manufacturing Company.

The technology transfer
& QFGDM shall necessarily cove

Provenness criteria for critical equipment, auxiliaries, systems and bought out
items for Flue Gas Desulphurisation System:

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

i T B ; eSone Aair . SIUITY
-Pumps, Agitators & Vaeuum—Bett—Tilters for the Wet Limestone based Flue Gas
Desulphurisation (FGD) System offered by the Bidder shall be only from such
manufacturer(s) who has previously designed (either by itself or under collaboration /
licensing agreement), manufactured / got manufactured the respective equipment(s)
of the type, application and minimum equipment rating as stipulated below such that
the respective equipment(s) should have been in successful operation in at least one

(1) plant for a period not less than one(1) year:

Name of Type of Application Equipment Rating
Equipment Equipment

Centrifugal type | Wet Limestone | 80% of the flow & 100%
based FGD | of the head of the offered
application in Coal | Slurry Recirculation Pump
fired power plant

(b) Oxidation Centrifugal/ Wet Limestone 80% of the flow & 100%
Blowers positive based FGD of the head of the offered
displacemen application in Coal | Oxidation Blower
type ired power plant
blower
(c) Wet Horizontal Wet Wet Limestone
limestone Ball mill based FGD
Grinding mills application in Coal
fired power plant

EPC PACKAGE FOR
PATRATU SUPER THERMAL POWER
STATION EXPANSION PHASE-I (3X800 MW)

TECHNICAL SPECIFICATION
SECTION - VI, PART-A SUB-SECTION-IA PAGE
BID DOC. NO CS-9885-001-02 PROVENNESS 29 OF 54
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PROVENNESS Wam
NTPG
SI. No. || Name of Type of Application Equipment Rating
Equipment Equipment
325 mesh
(d—___ | Slurry Pumps | Centrifugal type | Wet Limestone | Flow 50 m3hr (minimum)
based FGD | with Head 30 Meters of
I lication or | Liquid Column (minimum)
M
application. T
(e) Agitators Vertical/Horizont | Wet Limestone | Agitator rating not less
al based FGD | than that supplied for 500
application in Coal | MW or higher size unit for
fired power plant similar application
B——J| Vacuum Belt | Belt type Wet Limestone 80% of the offered
e | _
filters ————— | based FGD Vacuum Belt filter
Mﬂﬂmﬁ/\
fired power plant
Bidder shall offer and supply only the type of the above equipment(s) for which he
himself or the manufacturer proposed by the bidder for the above equipment(s) is
qualified.
4.26.2 A JV / Subsidiary Company formed for manufacturing and supply of equipment(s)

as listed at clause no. 4.26.1 above in India can also manufacture such equipments,
provided that it has a valid collaboration or licensing agreement for design,
engineering, manufacturing of such equipment(s) in India with a qualified equipment
manufacturer who meets the requirements stipulated at clause 4.26.1 above (or the
technology provider of the qualified equipment manufacturer) for the respective
equipment(s). However, in this case, the proposed JV / Subsidiary Company before
resorting to design, engineering, manufacturing of such proven equipment(s) listed
at clause no. 4.26.1 above by himself should have sourced / shall source such
proven equipment(s) for at least the first 800 MW unit completely from such
qualified manufacturer. For subsequent units 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 addition, the Bidder along with the Indian
Joint Venture Company/ Subsidiary Company, qualified equipment manufacturers
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4.26.3

4.26.4

and its holding/ subsidiary Company, as applicable, shall furnish DJU in which
executant of the DJU shall be jointly and severally liable for the successful
performance of the equipment as per the format enclosed in the bidding document.
The DJU shall be submitted prior to the placement of order on the approved sub-
vendor for a particular equipment. In case of award, each executant of the DJU
except the Bidder shall be required to furnish an on demand bank guarantee for INR
1.5 Million (Indian Rupees One and Half Million only) for each equipment.

case the Bidder or the proposed sub-vendor is not manufacturer of proven
Oxidation Blowers as per clause 4.26.1 (b) above but is a manufacturer of
Blowersfsgmpressors for minimum 50 NM3min capacity, the Bidder or the
proposed stk:vendor can also manufacture Oxidation Blowers, provided it has
collaboration or™walid licensing agreement for design, engineering, manufacturing,
supply of such Oxidation Blowers in India with such manufacturer who meet the
requirements stipulated~at clause 4.26.1 (b) above for the Oxidation Blowers.
However, in this case, Bidderqr the proposed sub-vendor before resorting to design,
engineering, manufacturing of “sych proven equipment by himself should have
sourced / shall source such proven &quipment for at least the first 800 MW  unit
completely from such qualified manufactier. For subsequent units before taking up
the manufacturing of such equipment, the bidder/ his sub-vendor must create /have
created manufacturing facilities at his works as per collaborator's /licenser's design,
manufacturing and quality control system for such equipments.

In addition, the Bidder along with the qualified equipment magqufacturer shall furnish
DJU in which executant of the DJU shall be jointly and sevetally liable for the
successful performance of the equipment as per the format encloseéd_in the bidding
document. The DJU shall be submitted prior to the placement of

provided it has coltahoration or valid licensing agreement for design, engineering,
manufacturing, supply such Wet limestone Grinding mills in India with such
manufacturer who meet thé~equirements stipulated at clause 4.26.1 (c) above for
the Wet limestone Grinding mills™Ndowever, in this case, Bidder or the proposed sub-
vendor before resorting to design,~engineering, manufacturing of such proven
equipment by himself should have sourced\/ shall source such proven equipment for
at least the first 800 MW unit completely™~tom such qualified manufacturer. For
subsequent units before taking up the manufacturing_of such equipment, the bidder/
his sub-vendor must create /have created manufacturingfacilities at his works as per
collaborator's /licenser's design, manufacturing and quality~control system for such
equipments.
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4.26.5

4.26.6

erformance of the equipment as per the format enclosed in the bidding
document. The be submitted prior to the placement of order on the
approved sub-vendor for Wet Ti Grinding mllls In case of award, each
executant of the DJU except the Bidder shall be to furmsh an on demand
bank guarantee for INR 1.5 Million (Indian Rupees One and Hal

In case the Bidder or the proposed sub-vendor is not manufacturer of proven
Agitators as per clause 4.26.1 (e) above but is a manufacturer of Agitators for similar
process/duty application in petrochemical or metals and mining industry, the Bidder
or the proposed sub-vendor can also manufacture Agitators, provided it has
collaboration or valid licensing agreement for design, engineering, manufacturing,
supply of such Agitators in India with such manufacturer who meet the requirements
stipulated at clause 4.26.1 (e) above for the Agitators. However, in this case, Bidder
or the proposed sub-vendor before resorting to design, engineering, manufacturing
of such proven equipment by himself should have sourced / shall source such
proven equipment for at least the first 800 MW  unit completely from such
qualified manufacturer. For subsequent units before taking up the manufacturing of
such equipment, the bidder/ his sub-vendor must create /have created
manufacturing facilities at his works as per collaborator's /licenser's design,
manufacturing and quality control system for such equipments.

In addition, the Bidder along with the qualified equipment manufacturer shall furnish
DJU in which executant of the DJU shall be jointly and severally liable for the
successful performance of the equipment as per the format enclosed in the bidding
document. The DJU shall be submitted prior to the placement of order on the
approved sub-vendor for Agitators. In case of award, each executant of the DJU
except the Bidder shall be required to furnish an on demand bank guarantee for INR
1.5 Million (Indian Rupees One and Half Million only).

case the Bidder or the proposed sub-vendor is a manufacturer of Slurry Pumps

has collabo jon or valid licensing agreement for design, engmeermg
manufacturing, su of such equipment in India with such manufacturer who meet
the requirements stiputated at clause 4.26.1 (a) above for the Slurry Recirculation
Pumps. However, in this case, Bidder or the proposed sub-vendor before resorting
to design, engineering, manufactsing of such proven equipment by himself should
have sourced / shall source such proven equipment for at least the first 800 MW
unit completely from such qualified maxufacturer. For subsequent units before
taking up the manufacturing of such equipmexqt, the bidder/ his sub-vendor must
create /have created manufacturing facilities at works as per collaborator’s

llicenser's design, manufacturing and quality control sy for such equipment.

In addition, the Bidder along with the qualified equipment manufacturer shall furnish
DJU in which executant of the DJU shall be jointly and severally~i
successful performance of the equipment as per the format enclosed in
document. The DJU shall be submitted prior to the placement of order
approved sub-vendor for Slurry Recirculation Pumps. In case of award, ea
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4.26..7

4.26.8

4.26.9

5.1

5.1.1

51.2

executant of the i shall be required to furnish an on demand
bank guarantee for INR 1.5 Million (Indian Rupees Onea illi

Before taking up the manufacturing of such equipment(s) as per clause 4.26.2,
4.26.3, 4.26.4, 4.26.5 & 4.26.6 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.

PROVENNESS CRITERIA FOR ELECTRICAL EQUIPMENTS
ISOLATED PHASE BUSDUCT

idder / Sub Vendor should have designed, manufactured, type tested, supplied,
erested/ supervised erection and commissioned/supervised commissioning of
Isolated\Phase Busduct for a turbo-generator of at least 500MW, which should have
i essful operation for a period of not less than two (2) years.

OR

(i) Bidder / Sub
supplied, erected/
commissioning of Isola
200MW, which should hav
less than two (2) years.

dor should have designed, manufactured, type tested,
upervised erection and commissioned/ supervised
Phase Busduct for a turbo-generator of at least
een in successful operation for a period of not

(ii) Bidder / Sub Vendor has an on-going
a party who in turn meets the requireme
an event the Bidder should furnish an unde
its Associate or Collaborator, as per format~\enclosed in the bidding
document for the successful performance of the etuipment. This Deed of
Joint Undertaking should be submitted prior to the plasement of order on
approved Sub Vendor. In case of award, the Associate or aborator of the
Bidder /Sub Vendor (as applicable) will be required to furnish amon demand
Bank Guarantee for INR 2 Million (Indian Rupees Two Million on

chnical collaboration agreement with
of 5.1 .1 above. Further in such
ing jointly executed by it and
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3X800 MW PATRATU TPS REV-00,
ANNEXURE-11: GUARANTEED POWER CONSUMPTION FORMAT
Sl.No. Description / Item Quantity Power Consumption (KW) | Duty Factor Power Consumption (KW)
(working) (at motor input terminal)

1 2 3 4 5 6=3x4x5

A) |Llimestone slurry storage tank agitataor 2 To be filled by Bidder 1 To be filled by Bidder

B) |Primary hydro-cyclone feed tank agitator 1 To be filled by Bidder 1 To be filled by Bidder

C) |Secondary hydrocyclone feed tank agitator 1 To be filled by Bidder 1 To be filled by Bidder

D) [Filtrate water Tank Agitator 1 To be filled by Bidder 1 To be filled by Bidder

E) |Waste Water Tank Agitator 1 To be filled by Bidder 1 To be filled by Bidder

F) Total Guaranteed power (KW) To be filled by Bidder

Notes

1 Power consumption (KW) of motors shall be measured at motor input terminals when the system operating at the rated capacity.
Total Estimated Power Consumption Figure for the above mentioned Agitators is considered as 270 KW which is to be treated as base power.

2 |Declared Guaranteed Power Consumption in this Format duly signed and stamped shall be submitted along with technical bid. Total
GPC given by the bidder shall not exceed 270 kW failing which offer of bidder will not be considered for evaluation.
Total power ( @ S.No. F above) and not individual power quoted by bidder shall be termed as 'Guaranteed Power consumption' (GPC) and bidder
shall be liable to demonstrate compliance to GPC value during PG test/ Demonstration test at site. If the actual power consumption exceeds 270

3 |kW , liquidated damages shall be payable by the successful bidder at the rate of USD 3025 per KW excess power consumption over 270 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 (270 kW)

4 |USD conversion rate shall be taken as defined in NIT.

Page 331 of 331

355





