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THIS TECHNICAL SPECIFICATION CONSISTS OF FOLLOWING SECTIONS:

CONTENTS
SECTION TITLE

I Specific Technical Requirements

1A Specific Technical Requirements (Mechanical)
B Specific Technical Requirements (Electrical)
IC o . .

ID Data Sheet — A

Il Standard Technical Specifications

A Standard Technical Specifications (Mechanical)
1B Standard Technical Specifications (Electrical)

i Documents to be submitted by Bidder

A Guarantee Schedule (To be submitted along with the Bid by all Bidders)

B Compliance Certificate (To be submitted along with the Bid by all Bidders)

lnc Deviation schedule (To be submitted along with the Bid by all Bidders)

"D Data Sheet — B and Other documents (To be submitted by successful Bidder after

award of Contract)

Notes:

1) For detailed list of documents to be submitted by bidder in their technical offer, please refer
cl. no. 15.00.00 of Section-lIA.

2) For detailed list of documents to be submitted by vendor after award of contract, please
refer Datasheet-C of Section-lIA.

3) In case there is conflict in different clauses of specification, most stringent clause (as
decided by BHEL / end customer) shall be followed, if no specific deviation is taken by bidder
and accepted by BHEL during tender stage in that regard.
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SPECIFIC TECHNICAL REQUIREMENTS REV.NO. [01 [DATE: 03.02.2022

1.0 SCOPE

1.1 This enquiry covers the design, manufacture, assembly, inspection and testing at manufacturer’s and/or his sub-contractors
works, painting, proper packing to avoid damage of items during transportation & storage at site of Miscellaneous Pumps (along
with Motors & mandatory spares as applicable), transportation to site, complete with all other accessories as per the
requirements specified in this specification, site services including installation checks of pump motor set & supervision of|
replacement of gland packing with Mechanical Seal arrangement (if applicable) at site for Miscellaneous Pumps, PG Test at site
and any other services, etc. if called for in the succeeding sections of the specification for following project:

NTPL 2X500 MW COAL FIRED UNITS AT TUTICORIN -FGD PROJECT

The above project is referred as 'NTPL 2X500 MW TUTICORIN -FGD PROJECT' elsewhere in the Specification for ease of
reference.

1.2 The miscellaneous pumps covered under this specification shall be grouped (Type) as under:
i. Horizontal Pumps

NOTE:-

1. The bidder shall include complete supplies for Pump Type as above in his scope. Part supplies offered for the Pump Type
shall disqualify the bidder's offer for that Pump Type.

2. Pump details shall be as per Data Sheet-A at Section-ID.

3. If stated specifically in NIT, bidder shall include complete supplies for Project(s)/Group(s) in his scope. Part supplies
offered for the Project(s)/Group(s) shall disqualify the bidder's offer for that Project(s)/Group(s).

1.3 The miscellaneous pumps and drives covered under this specification for project are as per Annexure-1 of this section. HT
drives, wherever applicable and irrespective of motor ratings, shall be issued free of cost by BHEL. The details of pumps with
HT drives shall be as per Annexure-2 of this section.

1.4 The Capacity, Head, Materials of construction, Mandatory spares and other particulars of these pumps, are detailed in Data
Sheet-A at Section-ID of the specification.

1.5 For detailed scope of supply & services refer Standard technical Specification for Horizontal Centrifugal pumps specified under|
Section-Il of this specification.

1.6 Electrical scope between BHEL and Vendor for Miscellaneous pumps and drives of this specification shall be as per Section-1B
of this specification.

LT drives shall be energy efficient as per subsequent clauses mentioned elsewhere in the specification. However wherever IE2
compliant motors are applicable same shall be provided with Premium Efficiency class-IE3 compliance (refer Specifc
Technical requirements-Electrical Section).

1.7 DELIVERY & DOCUMENT SUBMISSION SCHEDULE:
Delivery & Document submission schedule of miscellaneous pumps shall be as per NIT requirement.

1.8 Evaluation and LD criterion w.r.t. Auxiliary Power is defined at clause 4.0 of Section lIA of this specification. In case bidder
quotes
Aux. power less than Benchmark Auxiliary Power, then quoted Aux. power shall be replaced with Benchmark Auxiliary Power for
both evaluation as well as LD purposes.
2.0 Horizontal Pumps:

2.1 Additional Specific requirements for Horizontal pumps shall be as per end customer's specification attached in this section-1A.

2.2 In case, shaft sleeve is threaded a water slinger shall be provided on the Pump Shaft to avoid ingress of leaked water (if any
due to failure of sealing arrangement for shaft sleeve) to Bearing.

2.3 In case of axial split casing Multistage pumps, minimum factor of safety of '2' times shall be considered for bearing capacity
selection and pump design.

2.4 Deleted
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TECHNICAL SPECIFICATIONS Specification No. : PE-TS-483-100-N001, Rev.01
MISCELLANEOUS PUMPS SECTION: 1A
SPECIFIC TECHNICAL REQUIREMENTS REV.NO. [01 [DATE: 03.02.2022

3.0

4.0

5.0

5.1
5.2
5.3

6.0

Mechanical run test along with Performance test shall be carried out on all pumps to determine the vibration levels, noise levels
etc. at Vendor works. Vibration & Noise level test shall also be conducted by vendor at site for All Pumps and as per
approved PG Test Procedure, inline with Cl no. 3.04 of Secton-lIA of this specification. However, test value at site shall be
used for the acceptance of the equipment. Pump vendor shall bring necessary instruments for conductance of site performance
test. If the site performance is found not meeting the requirements in any respect as specified, then the equipment shall be
rectified or replaced by the vendor, without any commercial implication to BHEL.

Deleted

Additional Dispatch Requirements:

MDCC after final inspection shall be provided to vendor subject to submission of following documents along with
meeting the other requirements stated in NIT :-

List of items packed in each box with description & quantity.
Photograph of each box in open & closed condition.

Bidder to include handling instructions on Packed Box of each item & in Engineering drg/doc/O&M Manual and packing to be
done in such a way to avoid damage of items in transit and long storage at site and same shall be approved during contract
stage by BHEL/Customer

Drawing/Document Submission Schedule:
PACKAGE BHEL DRG NO DRG TITLE |Drg Sch for Vendors Remarks
PE-V6-483-100-N001 |TDS AND PERFORMACE CURVES- As per NIT

MISC. PUMPS (HORIZONTAL)

PE-V6-483-100-N002 |GENERAL ARRANGEMENT AND
CROSS SECTIONAL-PUMPS
(HORIZONTAL)

PE-V6-483-100-N003 |TDS AND CURVES OF MOTORS
FOR MISC. PUMPS
(HORIZONTAL)
PE-V6-483-100-N004 |QP-MISC PUMPS (HORIZONTAL)

MISC.PUMPS
(HORIZONTAL| PE-V6-483-100-N005 |QP- MOTORS (HORIZONTAL)

)

PE-V6-483-100-N006 |[MOTOR TYPE TEST DOC (if As per NIT
applicable) (HORIZONTAL)

PE-V6-483-100-N007 |O& M MANUAL -HORZ. PUMPS As per NIT

PE-V6-483-100-N008 |PG TEST PROCEDURE -HOR. R-0 within 20 days
PUMPS (If Applicable) of Cat-l approval on

all Pump & Motor
documents (TDS,
GA drg & QPs).

Note: Drawings submitted shall be complete in all respects with revised drawing submitted incorporating all comments. Any
incomplete drawing submitted shall be treated as non-submission with delays to bidder’s account. For any clarification /
discussion required to complete the drawings, the bidder shall himself depute his personnel to BHEL for across the table
discussions/ finalizations / submissions of drawings

12
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TECHNICAL SPECIFICATIONS

MISCELLANEOUS PUMPS
SPECIFIC TECHNICAL REQUIREMENTS

Specification No. : PE-TS-483-100-N001, Rev.01

SECTION:

IA

REV.NO. [01 [DATE:

03.02.2022

7.0 Following to be complied by the bidder:

supplied free of cost in most reasonable time.”

a. Supplier to submit detailed ‘Bill of Material’ (BoM) at the time of drawing/document submission after placement of PO. Each
item of the BoM to be uniquely identified with item code no. or item serial no.
b. Supplier to ensure that all items which will find separate mention in the packing list are covered in this detailed BoM.
c. Supplier to give following undertaking in the BoM”

“The BoM provided herewith completes the scope (in content and intent) of material supply under PO no. , dated

Any additional material which may become necessary for the intended application of the supplied items(s)/package will be

13



672753/2022/PS-PEM-MSE

TECHNICAL SPECIFICATIONS

Specification No. : PE-TS-483-100-N001, Rev.01

Hﬁ,ﬂ' MISCELLANEOUS PUMPS SECTION: 1A
: SPECIFIC TECHNICAL REQUIREMENTS [REV.NO. [01 [DATE: 03.02.2022
Annexure-1
List of Miscellaneous Pumps and drives for :
NTPL 2X500 MW TUTICORIN -FGD PROJECT
SI. No. [Pump Description Total Qty. Type of Pumps

A. Horizontal Pumps
1 DMCW PUMPS 3 nos. Horizontal
2 ACW PUMPS 3 nos. Horizontal

14
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TECHNICAL SPECIFICATIONS Specification No. : PE-TS-483-100-N001, Rev.01
MISCELLANEOUS PUMPS SECTION: 1A
SPECIFIC TECHNICAL REQUIREMENTS |REV. NO. |O1 |DATE: 03.02.2022
Annexure-2

Following HT drives for NTPL 2X500 MW TUTICORIN -FGD PROJECT, irrespective of
Motor ratings shall be issue free, by BHEL.:

NIL
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Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu
VOLUME : II-H
SECTIONH-II

HORIZONTAL CENTRIFUGAL PUMPS

INTRODUCTION

This section presents the general guidelines and details of horizontal
centrifugal pumps to be procured under the scope of the Flue Gas
Desulphurisation Package and shall not be limited to the pumps specified
under Clause no. 3.00.00 below. For other horizontal centrifugal pump in the
scope of Flue Gas Desulphurisation Package, these general guidelines as
specified hereinafter shall be followed.

CODES AND STANDARDS

The design, manufacture and performance of the horizontal centrifugal pumps
as specified hereinafter, shall comply with the requirements of the following
codes and standards and shall include all the latest amendments subsequent
to the year of publication as mentioned below.

IS-6595 Part-2/ : Horizontal Centrifugal pumps for clear, cold
1993 and fresh water.
1S-5120/1977 : Technical requirements for Rotodynamic special

Purpose pumps.

1S-5639/1970 : Pumps for handling chemicals & corrosive liquids.
1S-5659/1970 : Pumps for process water.

IS-6536/1972 : Pumps for handling volatile liquids.

1S-9137/1978 : Code for acceptance tests for centrifugal, mixed

flow and axial flow pumps - Class 'C'.

ISO 3555/1977

BS 5316/1977

Part 2 : Acceptance tests for centrifugal, mixed flow and
axial flow pumps - Class 'B' tests.

ISO 2548/1973

BS 5316/1976

Part 1 : - Do - Class 'C' tests.

API-610/1989 : Centrifugal pumps for general refinery services.

I Vol. lI-B/Section-lll
. % Development Consultants Pvt. Ltd. Page 1 of 13 Horizontal Centrifugal Pumps
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Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu

Standards of the Hydraulic Institute of USA (1983).
PTC 8.2/1965 : Power Test Codes - Centrifugal pumps.

In case of any contradiction with the above standards and annexure, the
stipulations in the annexure shall prevail and shall be binding to the
Contractor.

SCOPE OF WORKS
Scope of Supply

The scope of supply under this section shall be as below. Items specifically
not mentioned but deemed necessary by the Tenderer for making the system
completely reliable and efficient shall also be included.

Equipment for Limestone based FGD system

i) 4 x 100% Limestone slurry circulation pumps (two (2) for each
circulation tank).

i) 4 x 100% Limestone slurry distribution pumps (two (2) for each slurry
storage tank).

i) 2 x 100% Limestone slurry recirculation pumps for each level.
Alternatively, one spare spray level with 1 x 100% pump for each level.

iv) 4 x100% Gypsum Bleed Pumps (two (2) for each absorber).

v) 2 x100% Emergency slurry pumps.

vi) 4 x100% Cloth wash pumps (two (2) for each vacuum belt filter)
vii) 4 x 100% Cake wash pumps (two (2) for each vacuum belt filter)
viii) 4 x 100% Filtrate Pump (two (2) for each vacuum belt filter)

ix) 2x100% Filtrate Water Pump

x) 2 x100% Process Water Pumps.

xi) 2 x100% Flue Gas Quenching Water Pumps

xii) 2 x 100% Mist Eliminator Wash Water Pumps.

xiii) 2 x 100% Waste water hydro- cyclone feed pumps

xiv) 2 x 100% Waste water transfer pumps

I Vol. lI-B/Section-lll
. % Development Consultants Pvt. Ltd. Page 2 of 13 Horizontal Centrifugal Pumps
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Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu

xv) 2 x 100% Waste water disposal pumps

xvi) Any other horizontal centrifugal pump included by the Bidder within the
scope of Flue Gas Desulphurisation Package.

Equipment Accessories

Each pump set shall be supplied with the following accessories as a
minimum:

i) Couplings of approved design to connect pump shaft directly with the
motor shaft.

i) Sets of base plates, support plates, grounding pads, lifting lugs,
eyebolts, nuts etc for each pump and motor set.

i) Slip-on type drilled steel flanges of proper rating for both suction and
discharge connections of each pump set. All the counter-flanges shall
be complete with requisite number of bolts, nuts, gaskets etc.

iv) Air release cocks and drain plugs for each pump set.

v) Discharge line pressure gauge and suction line pressure/vacuum
gauges complete with isolating cocks for each pump set.

vi) All internal/integral piping with valves, fittings, and pressure gauges for
lubrication, cooling and sealing, wherever applicable, shall be tapped of
directly from respective pump discharge.

For details regarding Scope of Services and works Lead Specification
Volume-IIA of this specification shall be referred.

PERFORMANCE REQUIREMENT

Performance requirements for the pumps shall be as guided by Section-I and
Section-Il of this Volume and by the annexure enclosed with this section.

Pumps shall preferably be designed to have the best efficiency at the
specified duty point. The pumps shall be suitable for continuous operation at
any point within the "Range of Operation" as stipulated in the annexure
attached with this Section.

Pumps shall preferably have a continuously rising head-capacity
characteristic from the specified duty point towards shut-off point, the
maximum being at shut-off to enable parallel operation.

I Vol. lI-B/Section-lll
. % Development Consultants Pvt. Ltd. Page 3 of 13 Horizontal Centrifugal Pumps
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Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu

Under all circumstances, the 'range of operation' of the pumps shall exclude
any unstable operating zone of the head - capacity curve.

Wherever specified in the annexure attached to this section, pumps of each
category shall be suitable for parallel operation. The head vs. capacity, the
BHP vs. capacity characteristics etc. shall be identical to ensure equal load
sharing and trouble-free operation of any pump when the other pump(s)
working in parallel with it trip.

The pump set along with the drive motor shall run smooth without undue
noise and vibration. Acceptable peak-to-peak vibration limits shall be
generally guided by the Hydraulic Institute Standards of USA.

DESIGN AND CONSTRUCTION

Pump Casing

Pump casing shall be provided with adequate number of vents and priming
connections with valves unless the pump is made self-venting and priming.

Casing drain, as required, shall be provided complete with drain valves.

Pump design must ensure that the nozzles are capable of withstanding
external reactions not less than those specified in API-610.

In cases where an expansion joint is located at pump discharge, the pump
assembly will be subjected to an additional thrust which will be transmitted to
the foundation. This additional thrust shall be taken into the consideration of
pump design.

Impeller

The rotor assembly shall be dynamically balanced and designed with critical
speed substantially above the operating speed.

Wearing Rings

Replaceable type wearing rings shall be furnished to prevent damage to
impeller and casing.

Shaft
Shaft size shall be selected considering that the critical speed shall be away

from the operating speed as recommended in applicable Code/Standard. The
critical speed shall also be at least 10% away from runaway speed.

I Vol. lI-B/Section-lll
. % Development Consultants Pvt. Ltd. Page 4 of 13 Horizontal Centrifugal Pumps
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Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu

Shaft Sleeves

Renewable type fine finished shaft sleeves shall be provided at the stuffing
boxes/mechanical seals. Length of the shaft sleeves must extend beyond the
other faces of gland packing or seal end plate so as to distinguish between
the leakage past shaft and shaft sleeve and that past the seals/glands.

Shaft sleeves shall be properly fastened to the shaft to prevent any leakage
or loosening. Shaft and shaft sleeve assembly should ensure concentric
rotation.

Bearings

Bearings shall be easily accessible without disturbing the pump assembly. A
drain plug shall be provided at the bottom of each bearing housing.

Heavy-duty sleeve/ball/roller type bearings shall be provided to take care of
the radial loads.

In case of sleeve type radial bearings; axial thrust shall be absorbed in
suitable hydraulic devices and/or thrust bearings.

Bearings and hydraulic devices (if provided for balancing axial thrust) shall be
of adequate design for taking the entire pump load arising from all probable
conditions of continuous operation, as specified in the annexure. Life of the
bearings shall be guided by the design standard of the pump or as specified
in annexure. Thrust bearing shall be capable of running continuously at
maximum load.

The bearings shall be oil/grease lubricated. Suitable lubricating arrangement
for the bearings shall be furnished with the pump complete all accessories
like pump, filters, pipings, fittings, valves, interlocking and supervising
instruments etc. as necessary and specified in the annexure. The design shall
be such that the bearing lubricant does not contaminate the liquid being
pumped.

Stuffing Boxes

Stuffing box design shall permit replacement of packing without removing any
part other than the gland.

Stuffing boxes shall be sealed / cooled by the fluid being pumped/external
clear water, as specified in the annexure. All necessary pumps, piping,
fittings, valves, instruments etc. as required for safe and trouble-free
operation of the pumps and as specified in the annexure shall be included in
the scope of supply.

I Vol. lI-B/Section-lll
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Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu

Mechanical Seals

Mechanical seals shall be provided if specified in the annexure. The pump
supplier shall co-ordinate with the seal maker in establishing the circulation
rate for maintaining a stable film at the seal face in the chamber. The seal
piping system shall form an integral part of the pump assembily.

When handling liquids near their boiling point, suitable arrangement for external
cooling shall be provided so as to prevent flashing at the seal faces.

For the seals under vacuum service, the seal design must ensure sealing
against atmospheric pressure, even when the pumps are not operating.

Drive Unit

The pumps shall be driven by electric motor or other driving equipment like
diesel engine etc. directly coupled or through a gear box/belt drives, as
specified in the annexure. A heavy duty coupling along with coupling guard
shall be provided between the pump and drive unit (except for belt drives).

Unless otherwise specified in annexure, drive unit power rating shall be the
maximum of the following requirements.

a) 15% margin over the pump shaft input power at the rated duty point.

b) 5% margin over the maximum pump shaft input power required within
the 'Range of Operation’'.

c) Pump shaft input power required considering the overloading of the
pump assuming single pump operation in the event of tripping of one or
more of the pumps operating in parallel.

INSPECTION AND TESTING

The Contractor shall carry out the following specific tests and inspections to
ensure that the equipment furnished lies in strict conformance with the
specification and also in accordance with applicable codes/standards and good
engineering practice.

a) Identification and Testing
i) All materials used for pump construction shall be of tested

quality. Material shall be tested as per the relevant standards
and test certificates shall be made available to the Owner.

I Vol. lI-B/Section-lll
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for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu

Tests for each pump included under this section shall include
but not be limited to the following:

The entire surface of the impeller castings shall be
subjected to Dye Penetration Test as per ASTM
Specification no.: E165 65.

Shaft shall be subjected to Dye Penetration and
Ultrasonic Tests

Wearing rings shall be subjected to Dye Penetration
Test.

Verification of material, witnessing of pouring, casting
and inspection of finalized fabricated/cast castings.

Inspection of finished castings for impeller and
verification of materials.

Inspection of pump shaft and verification of material.
Witnessing of NDT/review of NDT reports.

Static balancing test for impeller and dynamic
balancing of complete rotating parts as per ISO-1940.

Complete Inspection of assembled pump.

Hydrostatic Testing

The pump casing shall be hydrostatically tested at 150% of the shut-
off pressure. Pressure shall be maintained for a period of not less than
one (1) hour. While arriving at the above values maximum suction
pressure shall be taken into account.

Performance Test at Shop

)

Each pump shall have to be tested to determine the
performance curves of the pumps. These tests are to be
conducted in presence of Owner's representative as per the
requirements of the Standards of Hydraulic Institute of USA
(ASME-Power Test Code PTC 8.2/BS-599) or any other
equivalent standard but the tolerances on head discharge and
power shall be as specified in HIS, USA.

I Vol. lI-B/Section-lll
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Tender Specification NLC Tamil Nadu Power Ltd.

for 2x500 MW Project

FGD Package Tuticorin, Tamil Nadu

ii) Performance tests are to be conducted to cover the entire

range of operation of the pumps. These shall be carried out to
span 130% of rated capacity up to pump shut-off condition. A
minimum of five combinations of head and capacity are to be
achieved during testing to establish the performance curves,
including the design capacity point, shut-off point and the two
extremities of the range of operation as specified in the
annexure. After completion of performance test, all pumps
shall be stripped down for inspection of internals.

iii) Tests shall be conducted with actual drive motors being
furnished.

iv) NPSH tests are to be conducted on one pump of each type at
3% head drop conditions, if specified in the pump annexure.

V) Mechanical run test shall be carried out on all pumps to
determine the vibration levels, noise levels etc. This test shall
be conducted at site also. However, test value at site shall be
used for the acceptance of the equipment.

DRAWING, DATA AND INFORMATION REQUIRED

The Bidder shall submit the following along with his formal proposal besides
the different information required as indicated elsewhere in this section.

Drawings

a)

b)

General arrangement drawings showing the principal dimensions,
weight and location of the suction and discharge connections of the
pumps offered. Details of lubrication and sealing arrangement shall be
included.

Typical cross-section drawing showing various components of the
pumps offered, materials of construction etc.

Data and Curves

a)

b)

Determination of pump total dynamic head and rated capacity as per
guidelines specified in Section-l and Il of this Volume. Detailed
calculations shall be shown by the Bidder.

Anticipated performance curves showing the following characteristics:

i) Capacity vs. head.

ii) Capacity vs. power.

I Vol. lI-B/Section-lll
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Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu
iii) Capacity vs. efficiency.

iv) Capacity vs. NPSH required.

V) System resistance curves.

c) Speed vs. torque curve of the pump corresponding to recommended
mode of pump starting superimposed on speed vs. torque curves of
the drive unit corresponding to 80%, 90%, 100% of the rated voltage
(applicable only in the cases of pumps with drive motor power rating of
100 KW and above).

d) Completely filled-in Technical particulars enclosed under Volume-IIl of
this specification.

The successful Bidder shall furnish the following drawings/data for
Purchaser/Engineer's approval after award of the Contract.

Final versions of all the drawings, documents as specified in Clause no.
7.01.00 above.

Pump foundation details along with all design loads, direction and points of
application.

Test reports, test certificates and other particulars.

All other applicable drawings and documents as specified in Volume IIA
(‘Lead Specification’) and Volume IIB of this specification.

I Vol. lI-B/Section-lll
. % Development Consultants Pvt. Ltd. Page 9 of 13 Horizontal Centrifugal Pumps
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“IFIPLE:

TECHNICAL SPECIFICATION
MISCELLANEOUS PUMPS

SPECIFIC TECHNICAL REQUIREMENTS

SPEC. NO.: PE-TS-483-100-N001

SECTION: 1

SUB-SECTION: IB

REV.NO. 01 DATE 03.02.2022

SHEET 1 OF 1

SUB-SECTION - IB

SPECIFIC TECHNICAL REQUIREMENTS (ELECTRICAL)
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|- MDEE:

ELECTRICAL EQUIPMENT SPECIFICATION
FOR

MISCELLANEOUS PUMPS
2X500 MW NTPL TUTICORIN TPS (FGD System Package)

SPECIFICATION NO.

VOLUME NO. :

1I-B

SECTION: I

REV NO. : 00 DATE: 21.07.2021

SHEET: 1 OF 1
CONTENTS

SECTION TITLE NO OF SHEETS
I SPECIFIC TECHNICAL REQUIREMENTS 3
I ELECTRICAL SCOPE BETWEEN BHEL & VENDOR 1
I TECHNICAL SPECIFICATION FOR LV MOTORS 15
I TECHNICAL SPECIFICATION FOR CABLING 25
I REFERENCE QUALITY PLAN 11
I MOTOR DATASHEET-A 1
I MOTOR DATASHEET-C 2
I ELECTRICAL LOAD DATA FORMAT (ANNEXURE-II) 1
I CABLE SCHEDULE FORMAT (ANNEXURE-III) 1
II GENERAL TECHNICAL REQUIREMENTS FOR LV MOTORS 4

The requirements mentioned in Section-I shall prevail and govern in case of conflict between the
same and the corresponding requirements mentioned in the descriptive portion in Section-II.
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BIETLE : SPECIFICATION NO.

ELECTRICAL EQUIPMENT SPECIFICATION

FOR VOLUME NO. : 11-B

MISCELLANEOUS PUMPS SECTION : 1

2X500 MW NTPL TUTICORIN TPS (FGD System Package)REY NO- 1 00 DATE : 21.07.2021

SHEET : 1 OF 3

TECHNICAL SPECIFICATION
FOR
MISCELLANEOUS PUMPS

(ELECTRICAL PORTION)
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BIErLE : SPECIFICATION NO.

ELECTRICAL EQUIPMENT SPECIFICATION

FOR VOLUME NO. : 11-B

MISCELLANEOUS PUMPS SECTION : 1

2X500 MW NTPL TUTICORIN TPS (FGD System Package)REY NO- 1 00 DATE : 21.07.2021

SHEET : 2 OF 3

1.0

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

2.0

3.0

3.1

3.2

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 MISCELLANEOUS PUMPS (all AC & DC loads
at different voltage levels like 415V AC, 240 V AC, 220 V DC efc).

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
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.
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BIErLE : SPECIFICATION NO.

ELECTRICAL EQUIPMENT SPECIFICATION

FOR VOLUME NO. : 11-B

MISCELLANEOUS PUMPS SECTION : 1

2X500 MW NTPL TUTICORIN TPS (FGD System Package)REY NO- 1 00 DATE : 21.07.2021

SHEET : 3 OF 3

4.0

List of enclosures :

a) Electrical scope between BHEL & vendor

b) General Technical requirements for LV Motors.

¢) Customer specification for Motors

d) Customer cabling spec ( to be referred by vendor for their scope of work (as per
e) Electrical scope between BHEL & vendor)).

f) Quality plan for motors

g) Datasheet A and C for LT Motors (Annexure-I)

h) Electrical Load data format (Annexure —II)

i) BHEL cable listing format (Annexure —I1II)
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A.C. & D.C. MOTORS

1.00.00SCOPE

1.01.0 This specification covers the general requirements of the electric motors for
Limestone based flue gas de-sulphurisation system.

1.02.00Motors shall be furnished in accordance with both this general specification and the
accompanying driven equipment specification.

1.03.00 In case of any discrepancy, the driven equipment specification shall govern.

1.04.00 Recommended spare parts for three (3) years operation in addition to
mandatory spares

2.00.00CODES & STANDARDS

2.01.00All motors shall conform to the latest applicable IS, IEC and CBIP
Standards/Publications except when otherwise stated herein or in the driven
equipment specification.

2.02.00 Equipment and materials conforming to any other standard, which ensures
equal or better quality may be accepted. In such case, copies of the English
version of the standard adopted shall be submitted along with the bid.

3.00.00SERVICE CONDITIONS

3.01.00The motors shall be installed in hot, humid and tropical atmosphere, highly polluted
area.

3.02.00 Unless otherwise noted, electrical equipment/system design shall be based on
the service conditions and auxiliary power supply given in the annexure to this
specification.

3.03.00 For motor installed outdoor and exposed to direct sunrays, the effect of solar
heat shall be considered in the determination of the design ambient
temperature.

4.00.00 TYPE AND RATING

4.01.00A.C. Motors

4.01.01 Motors shall be general purpose, constant speed, squirrel cage, three/single
phase, induction type.

4.01.02All motors shall be either totally enclosed fan cooled (TEFC) or totally enclosed tube
ventilated (TETV) or closed air circuit air cooled (CACA) or closed air water
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cooled (CACW) type. Temperature rise shall be limited to 70 deg C by
resistance method for class F insulation.

4.01.03 All motors shall be rated for continuous duty (S1). They shall also be suitable
for long period of inactivity.

4.01.04All LT motor shall conform to minimum efficiency performance standards (MEPS) of
IE3 mentioned in IS: 12615. All HT motors shall have efficiency and power
factor higher than 90% and 0.83 power factor respectively.

4.01.05 The motor name plate rating at 50°C shall have at least 15% margin for LT
system and 10% margin for HT system, over the input power requirement of
the driven equipment at rated duty point and also covering the maximum load
demand of the driven equipment under entire operating range, including
voltage and frequency variations, unless stated otherwise in driven equipment
specification or in general electrical specification.

4.01.06 The motor characteristics shall match the requirements of the driven
equipment so that adequate starting, accelerating, pull up, break down and full
load torques are available for the intended service. The direction of rotation of
motor and its cooling fan should be properly matched with the driven
equipment.

4.02.00AC motor for VFD application

4.02.01Inverter duty motors are designed according to the requirements of IEC/TS- 60034
part 17 & part 25 or NEMA MG-1, Part-30, Part 31 and have performance
characteristics match with the driven equipment and variable speed
requirement.

4.02.02Induction motors to be operated in adjustable-speed drive applications should be de-
rated as per NEMAV/IEC standard due to the reduction in cooling resulting from
any reduction in operating speed and the effect of additional losses introduced
by harmonics generated by the control.

4.02.03Inverter duty motors shall have VPl/improved insulation systems that do not degrade
readily due to transient voltage spikes and have an adequate thermal margin.

4.02.04Inverter duty motors shall be self-ventilated without any auxiliary blower. Force
ventilation shall be subject to purchaser approval.

4.02.05Inverter motor shall be suitable for scalar (open loop) control, without any speed
feedback signal, where fast response is not required. Vector (closed loop)
control will be used with encoder if specified.

4.02.06The breakdown torque at any frequency within the defined frequency range shall be
not less than 150% of the rated torque at that frequency when rated voltage
for that frequency is applied.

4.02.07The motor should be capable of producing a breakaway torque of at least 140% of
rated torque requiring not more than 150% rated current when the voltage
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boost is adjusted to develop rated flux in the motor and when the inverter is
able to produce the required minimum fundamental frequencies.

4.02.08The motor shall be provided with insulated bearing on one side.

4.02.09Normally the maximum safe speed shall be as per IEC/NEMA, however it should be
co-ordinated with VSD requirement.

4.02.10In case of a conflict, the requirement mentioned under clause no. 4.02.00 for motors
for VFD application shall supersede the corresponding requirement for
standard motors.

4.03.00D.C. Motors (If applicable)

4.03.01 D.C. motor provided for emergency service shall be shunt wound type. It
can also be of compound-wound type with the series field shorted.

4.03.02Motor shall be sized for operation with fixed resistance starter for maximum
reliability. Starter panel complete with all accessories shall be included in
the scope of supply.

5.00.00PERFORMANCE
5.01.00 Running Requirements

5.01.01Motor shall run continuously at rated output over the entire range of voltage and
frequency variations as given in the annexure.

5.01.02The motor shall be capable of operating satisfactorily at full load for 5 minutes without
injurious heating with 75% rated voltage at motor terminals. The mill motors
shall be suitable for operating at 75% of rated voltage for one (1) minute

5.02.00 Starting Requirements

5.02.01Motor shall be designed for direct on line starting at full voltage. Starting current shall
not exceed 600% of full load current (subject to IS tolerance of 20%) for HT
motors rated upto 1000kW. For HT motors above 1000kW upto 3000kW
starting current shall not exceed 600% of full load current without any positive
tolerance. For HT motors above 3000kW starting current shall not exceed
450% of full load current without any positive tolerance.

For LT motors the starting current shall be as per the limit mentioned in the
relevant standard with IE-3 efficiency class. For D.C. Motors the starting
current shall be limited to 2 times full load current.

5.02.02The motor shall be capable of withstanding the stresses imposed if started at 110%
rated voltage.

5.02.03All motors (except mill motors) shall start with rated load and accelerate to full
speed with 80% rated voltage at motor terminals Mill motors shall start with
rated load and accelerate to full speed with 85% of rated voltage.
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5.02.04Motor shall be capable of three equally spread starts per hour, two starts in quick

succession from cold condition and one restart from hot condition.

Cold Motor Starting

Under specified voltage variations two (2) starts in quick succession
and third start five (5) minutes thereafter, all with full load (including
loaded equipment) of driven equipment. No additional start shall be
made till lapse of further thirty (30) minutes.

(b) Hot Motor Starting

Under specified voltage variations, one (1) immediate and two (2)
fifteen (15) minutes interval starts all with full load (including loaded
equipment) of driven equipment. No additional start shall be made till
lapse of further thirty (30) minutes.

(c) Motor shall also be suitable for three (3) equally spread starts per hour
when the motor is under normal service condition.

5.02.05Pump motor subject to reverse rotation shall be designed to withstand the stresses

5.03.00

5.03.01

5.03.02

5.04.00

5.04.01

5.04.02

encountered when starting with non-energized shaft rotating at 125% rated
speed in reverse direction.

Stress During Bus Transfer

Motors subjected to bus transfer shall be suitable for sudden application of
150% rated voltage during bus transfer, due to the phase difference between
the incoming voltage and motor residual voltage.

The motor shall be designed to withstand any torsional and/or high current
stresses, which may result, without experiencing any deterioration in the
normal life and performance characteristics.

Locked Rotor Withstand Time

For motors with starting time up to 20 secs, starting time at minimum
permissible voltage should be less than the locked rotor withstand time under
hot condition at highest voltage limit by at least 2.5 secs.

For motors with starting time more than 20 secs. and upto 45 secs, starting
time at minimum permissible voltage should be less than the locked rotor
withstand time under hot condition at highest voltage limit by at least 5 secs.

For motors with starting time more than 45 secs, starting time at minimum
permissible voltage should be less than the locked rotor withstand time under
hot condition at highest voltage limit by at least 10% of the starting time.

To prevent unwanted tripping of a high inertia load at start-up, there may be
need to shunt out the motor’s overload trip device. Speed switches mounted
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on the motor shaft may be provided in such case. Heating experienced
during start-up must still be considered when sizing the motor.

5.04.03Hot thermal withstand curve shall have a margin of at least 10% over the full load
current of the motor to permit relay setting utilising motor rated capacity.

5.05.00 Torque Requirements

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

5.05.02 Pull out torque at rated voltage shall not be less than 205% of full load
torque.

6.00.00 SPECIFIC REQUIREMENTS

6.01.00 Enclosure

6.01.01 All motor enclosures and terminal boxes shall conform to the degree of

protection IP-55 unless otherwise specified. Motor for outdoor or semi-outdoor
service shall be of weather-proof construction.

Motors, located inside a building and not directly exposed to coal dust or fly
ash, could have screen protected drip proof enclosure conforming to IP-23.

6.01.02 Motor located in hazardous area shall have flameproof enclosure
conforming to IS: 2148 /Equiv.
6.03.00Coo0ling

6.03.01The motor shall be self ventilated type, either totally enclosed fan cooled (TEFC) or
closed air circuit air- cooled (CACA).

6.03.02 For large capacity motors, totally enclosed tube ventilated (TETV) may be
considered for acceptance. In case of motors rated 3000kW and above,
closed air circuit water cooled (CACW) motors may be offered for
consideration before proceeding with design and manufacturing.

6.04.00Winding and Insulation

6.04.01All insulated winding shall be of copper.

6.04.02HT and LT motors shall have Class F insulation with winding temperature limited to
120°C. Windings shall be impregnated to make them non-hygroscopic and
oil resistant. The lightning impulse and coil inter-turn insulation surge
withstand level shall be as per IEC-60034 — Part 15.

6.05.00Tropical Protection

6.05.01All motors shall have fungus protection involving special treatment of insulation and
metal against fungus, insects and corrosion.
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6.05.02All fittings and hardwares shall be corrosion resistant.
6.06.00Bearings

6.06.01Motor rated above 1000kW shall have insulated bearings to prevent flow of shaft
currents.

6.06.02Vertical shaft motors shall be provided with thrust and guide bearings.
6.07.00Noise & Vibration
6.07.01The noise level shall not exceed 85 db (A) at 1.0 meters from the motor.

6.07.02Peak amplitude of vibration shall be limited within the values prescribed in IS: 12075
/1EC 60034-14.

6.08.00Motor Terminal Box

6.08.01Motor terminal box shall be detachable type, made of cast iron or pressed steel and
located in accordance with Indian Standards clearing the motor base-plate /
foundation.

6.08.02Terminal box shall be capable of being turned 360 Deg. in steps of 90 Deg., unless
otherwise approved.

6.08.03The terminal box shall be split type with removable cover with access to connections
and shall have the same degree of protection as motor. Terminal box for all LT
motors shall be diagonally split type.

6.08.04The terminal box shall have sufficient space inside for termination / connection of
XLPE (11000V/3300V) or XLPE (415V) insulated armoured aluminium cables.
Where the specified main cable size demands, adopter / extension box of
suitable size shall be provided as a part integral to the motor, for easy
termination of the cable.

6.08.05Terminals shall be stud or lead wire type, substantially constructed and thoroughly
insulated from the frame.

6.08.06The terminals shall be clearly identified by phase markings, with corresponding
direction of rotation marked on the non-driving end of the motor.

6.08.07The terminal box shall be capable of withstanding maximum system fault current for a
duration of 0.25 sec.

6.08.08For 11000V and 3300V motor, the terminal box shall be phase-segregated type. The
neutral leads shall be brought out in a separate terminal box (not necessarily
phase segregated type) with shorting links for star connection.

6.08.09Motor terminal box shall be furnished with suitable cable lugs and double
compression brass glands to match with cable used.
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6.08.10The gland plate for single core cable shall be non-magnetic type.

6.08.11Motors rated 1000kW and above shall be provided with neutral current transformers of

PS class on each phase in a separate neutral terminal box for differential
protection.

6.09.00Grounding

6.09.01The frame of each motor shall be provided with two separate and distinct grounding

pads complete with tapped hole, Gl bolts and washer.

6.09.02The grounding connection shall be suitable for accommodation of ground conductors

as follows:

Motor above 90KW ; 50 x 6 mm GS Flat
Motor above 30KW up to 90KW : 25 x 6 mm GS Flat
Motor above 5KW up to 30KW : 25 x 3 mm GS Flat
Motor up to 5KW : 8 SWG GI Wire

6.09.03The cable terminal box shall have a separate grounding pad.

6.10.00Rating Plate

7.00.00

In addition to the minimum information required by IS, the following information
shall be shown on motor rating plate:

a) Temperature rise in Deg.C under rated condition and method of
measurement.

b) Degree of protection (IP No.).

c) Bearing identification no. and recommended lubricant.
d) Location of insulated bearings.
ACCESSORIES

7.01.00General

7.02.00

7.02.01

Accessories shall be furnished, as listed below, or if otherwise required by
driven equipment specification or application.

Space Heater

Motor of rating 30KW and above shall be provided with space heaters,
suitably located for easy removal or replacement.
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7.02.02The space heater shall be rated 240V, 1 phase 50Hz and sized to maintain the motor
internal temperature above dew point when the motor is idle.

7.03.00Temperature Detectors
7.03.01All 11000V and 3300V motors shall be provided with minimum four (4) numbers
simplex or two (2) numbers duplex platinum resistance type winding

temperature detectors per phase.

7.03.02 11000V and 3300V motor bearing shall be provided with one (1) duplex or
two (2) simplex type temperature detectors.

7.03.03The temperature detector mentioned above shall be resistance type, 3 wire, platinum
wound, 100 Ohms at 0 deg.C.

Leads of all duplex or simplex type motor winding RTDs and motor bearing

RTDs shall be wired up to respective switchgear metering & protection

compartment. From which one set of RTDs shall be connected to numerical

protection relay and another set shall be kept free for DDCMIS connectivity.
7.04.00 Indicator/Switch

7.04.01Dial type local indicator with alarm contacts shall be provided for the following:

a) 11000V and 3300V motor bearing temperature.

b) Hot and cold air temperature of the closed air circuit for CACA and
CACW motor.
7.04.02 Flow switches shall be provided for monitoring cooling water flow of CACW

motor and oil flow of forced lubrication bearing, if used.

7.04.03 Alarm switch contact rating shall be minimum 0.5A at 220V D.C. and 5A at
240V A.C.

7.05.00Current Transformer for Differential Protection

7.05.01Motor above and including 1000KW shall be provided with three differential current
transformers (PS class) mounted over the neutral leads within the enclosure.
Loose three (3) numbers matching PS class CT shall be supplied for mounting
on switchgear.

7.05.02The arrangement shall be such as to permit easy access for C.T. testing and
replacement. Current transformer characteristics shall match with the
requirements of differential protection relay.

7.06.00Accessory Terminal Box
7.06.01 All accessory equipment such as space heater, temperature detector, current

transformers etc., shall be wired to and terminated in terminal boxes, separate
from and independent of motor (power) terminal box.
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7.06.02

7.07.00

7.08.00

Accessory terminal box shall be complete with double compression brass
glands and pressure type terminals to suit required cable connections.

Drain Plug

Motor shall have drain plugs so located that they shall drain the water,
resulting from the condensation or other causes from all pockets of the motor
casing.

Lifting Provisions

Motor weighing 25 Kg. or more shall be provided with eyebolt or other
adequate provision of lifting.

7.09.00Dowel Pins

7.10.00

8.00.00

8.01.00

8.02.00

8.03.00

The motor shall be designed to permit easy access for drilling holes through
motor feet or mounting flange for installation of dowel pins after assembling
the motor and driven equipment.

Painting

Motor including fan shall be painted with corrosion proof paints.

TESTS

Upon completion, each motor shall be subject to standard routine tests as
per IS. In addition, any special test called for in the driven equipment
specification shall be performed.

Unless and otherwise stated, Six (6) copies of routine test certificates shall
be submitted for approval prior to the dispatch of the motors from works.

The following type test reports shall be submitted for each type and rating of
11 kV & 3.3 kV motor:

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

b) Fault level withstand test for each type of terminal box.

c) Lightning impulse withstand test on the sample coil as per IEC

60034, part-15.

d) Surge withstand test on inter-turn insulation as per clause no. 5.1.2
of IEC 60034, part-15.

SPARES
Recommended spares for three (3) years operation shall be quoted along

with the bid clearly identifying the part numbers with recommended
quantities.
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09.00.00

09.01.00

09.02.00

DRAWINGS, DATA & MANUALS

Drawings, data & manuals for the motors shall be submitted as indicated
below:

Along with the bid

a) List of the motors

b) Individual motor data sheet as per format of the proposal data sheets.
c) Scheme & write up on forced lubrication system, if any

d) Type test report
After Award of the Contract
a) Dimensional General Arrangement drawing

b) Foundation Plan & Loading

c) Cable end box details
d) Space requirement for rotor removal
e) Thermal withstand curves hot & cold

f) Starting and speed torque characteristics at 80% & 100% voltage

g) Complete motor data

h) Erection & Maintenance Manual
i) Efficiency curves.

)] List of motors.

k) Test reports
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DESIGN DATA

1.0 SERVICE CONDITIONS

of Specification for FGD package.

2.0 AUXILIARY POWER SUPPLY
Supply Description Consumer
11000V, 30, 3W, 50 Hz, Motors above 750kW
non-effectively earthed. Fault
level 40kA symm. for 3sec
H.T. Supply 15731V 30, 3W, 50 Hz, non- Motors above 160KW up
effectively earthed. Fault level to & including 750kW
40kA symm for 3sec
415V, 30, 3W, 50 Hz, effectively | Motors above 200W
earthed. Fault level 50kA symm | upto 160 kW
for 1sec
L.T. Supply | 240V, 10, 2W, 50 Hz, effectively | Motors less than 200WV,
earthed. Lighting, space heating,
A.C. control & protective
devices
220V, 2W, unearthed. Fault level | D.C. alarm, control &
D.C. Supply 25*kA for 1sec protective devices
* Indicative only; actual value shall be decided by the Bidder, after substantiating
the same by calculation.
3.0 RANGE OF VARIATION
A.C. Supply
Voltage: + 10% Frequency: + 5%

Combined Volt & frequency: 10%( absolute sum)
D.C. Supply
Voltage: (+10% to -15%)
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SCHEDULE OF PRE-COMMISSIONING TESTS OF
—TRANSFORMER-& ELECTRICAL EQUIPMENT

1. [ Power Transformer /
Pre-commissioning Tests /
a. | The following test shall be carried out a
site as minimum requirements before
energizing of a transformer. All tests
which may not have been specifically
mentioned here but necessary for
commissioning and any tests, which
have been specifically asked for by the
purchaser shall be done by Bidder at
no extra cost:

b. | IR test on each winding to ground and

between windings
c. | Turns ratio test on each tap /
d. | Polarity and vector group test /

e. | Measurement of winding resistance of
HV & LV windings for all taps by Kelvin
bridge

f. IR, wiring and operational tests on all
control devices in control cabinet, oj
level indicator, winding and oil te
indicators, cooling fan etc.

g- | Checking of earthing with respect to
transformer tank (flexible frgm top
cover to tank) other parts/neutral and
tank to electrodes of Lag (for Las
located near to transfgrmer)

h. | Testing of buchho)z relay for alarm and
trip conditions

i. For bushing ZTs, tests applicable shall
be as for cufrent transformers.

j- Setting 6f oil/winding temperature
indicators, level gauge and checking of

alarph/trip circuits.

/
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9. AC Motors (including slip rings
motor)

a IR test of stator and rotor windings.

b Heating of both windings upto the
permissible temp. limit from heating
curve (only for HT motors).

c Ensure that checking / testing of
associated switchboard, cables, relays
/ meter interlockings as mentioned in
relevant chapters are completed.

d Check tightness of cable connection.

e Winding resistance measurement of
stator and rotor.

f Checking continuity of winding.
g Check tightness of earth connections.
h Check space heaters and carryout

heating of winding (if required).

i. Check direction of rotation in
decoupled condition during kick start.

i Measure no load current for all phases.

k Measurement of temperature of body
during No-load and load conditions.

I Check for tripping of motor from local /
remote switches and from electrical /
technological protection including
differential protection.

m Checking of vibration (if required)

n Checking of noise level (if required).

o} During load running, measurement of
stator and bearing temperatures (if
applicable) for every half an hour
interval till saturation comes.

p Checking tightness of foundation bolts.
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Check operation of speed switch (if
there).

Check continuity of temp. detectors.

Check alignment, paralleling of shafts,
level of lubricating oil etc. as per
manufacturer's manual.

Check contact of slip ring brush and
measure brush pressure (150-200
gm/sqg.cm).

For CACW drive check cooling water
and system / piping, availability of
pressure cleaning and pressure testing
of pipelines etc.

Check for polarisation index of stator
windings R10 / R1 by motorised
megger. (The value should not be less
than 2.0). R60/R10 absorption co-
efficient shall not be less than 1.5

Dielectric test (only for HT motors).

Measurement of open circuit rotor
winding voltage for slip ring motor.

Motors (DC) If required

IR measurement and heating the
winding as per heating curve.

Check for earth connection.

Winding resistance for field and
armature.

Check running of drive at minimum and
maximum specified voltage.

Check auto start of drive on failure of
AC supply (if applicable).

Check operation of overload relay.
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Measure vibration.

Check temperature rise on body of
drive after required period of
continuous running.

Measure load currents and no load
currents (if possible).

Check direction of rotation.

Check continuity of winding.

Measurement of RPM.

For actuator drives following shall
be checked / tested.

Visual and dimensional

Hydraulic pressure for valves

IR and operation of limit switches

Winding resistance

CRANE/HOIST

Check IR of all drives, panels and other
equipment
/

Check & clean surface of shop leads(j
there)

Check earthing system and earthing of
all metallic part

Measurement of no load and load
currents for all drives

Observations on speed of
hoisting/lowering for/main and
aux.hoists & brakg.

Measurement of deflection at full load
and as per méchanical requirement at
overload foy’main hoist.

Checking for operations of all limit

switchés
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CABLING,-GROUNDING-AND—
—LIGHTNING PROTEGCTION-SYSTEM-—

46
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1.00.00

1.01.00

2.00.00

2.01.00

2.01.01

CABLING, GROUNDING AND
LIGHTNING PROTECTION SYSTEM

SCOPE OF WORK

The Scope of Work covers complete and efficient design, engineering, testing
at manufacturers works, supply, transportation erection, testing and
commissioning of lightning protection system, all cabling and electrical
grounding works. The scope shall broadly cover, but not be limited to:

1. Limestone Handling Area

2. Gypsum Handling Area

3. Absorber Area

3. All auxiliary buildings (including electrical rooms of respective
buildings) and structures within the FGD package like Limestone
preparation building, Absorber pump house, Gypsum De-watering
building, FGD Control building, etc. as detailed in the Lead
Specification & Plot Plan.

4, Overhead cable trestle and pipe cum cable trestle, if any.

5. All electrical equipment as described in Volumes II-F.

The scope of work shall also include all civil and structural works necessary for

successful installation and commercial operation of all electrical equipment to

be erected under this specification.

SCOPE OF SUPPLY

The scope of supply shall include but not be limited to the followings:

Timely procurement and transportation to site in properly packed condition of all

materials and miscellaneous items required to complete the erection work

under this specification.

These materials and miscellaneous items shall include but not be limited to the
following:

a) Galvanized steel pre-fabricated cable trays, coupler plates, nuts, bolts &
washers, reducers, covers, wall brackets, hanger clamps, straight run,
elbows, bends, etc.

a7
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b) Galvanised steel rigid/flexible conduits and accessories, ferrules, lugs,
glands, terminal blocks, galvanised sheet steel junction boxes, cable
fixing clamps, nuts & bolts etc. as required.

c) Cable termination and jointing kits as necessary.

d) All necessary erection materials, consumables and sundry items
including arc welding rods to complete the installation for satisfactory
and trouble free operation.

e) Mild steel rods for grounding conductor, grounding electrode, column
& structure grounding, risers etc.,
Mild steel rod for vertical air terminals,
Materials for electronic grounding,

Galvanized steel flats for horizontal air terminals, for down conductors
and for large equipment grounding

Galvanized wire (8SWG) for small equipment grounding.

f) Any item of works or erection materials which have not been specifically
mentioned but are necessary to complete the work involved shall be
deemed to be included in the scope of this specification and shall be
furnished by the Bidder without any extra charge to the Purchaser.

Scope of Services

The scope of Cabling, Grounding and Lightning Protection Systems includes
but is not limited to the following:

Furnishing of all erection tools and tackles, testing equipment, implements,
supplies, hardware and transport for timely and efficient execution of the
erection work. Hydraulic jacks or motorized jacks necessary for lifting of heavy
equipment shall be provided by the contractor.

Transport vehicles necessary for efficient transportation of equipment from
stores to site of erection and excess materials back to stores.

A general list of the outdoor and indoor Electrical Equipment with accessories
for complete assembly, erection and connection, testing and commissioning,
putting into successful and satisfactory commercial operations by the
contractor and as applicable in a FGD plant is given below. Since plant
configuration varies from project to project, actual equipment and accessories
shall also be guided by other specification documents.

a) 220/11.5/11.5kV Station Transformer
b) HT Aux. Transformers for FGD system
C) L.T. Transformers (dry)

d) Lighting Transformers
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)

k)

0)
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Neutral Grounding Resistor Cubicles

3.3Kv & 11kV Busducts

415V Busduct

11kV & 3.3kV Switchgears

415 V Switchgears, Switchgear cum MCCs.

Motor Control Centres, A.C./D.C. Distribution boards, Main
lighting distribution boards and miscellaneous items.

Battery and Battery Chargers, Uninterrupted Power Supply
Panels

Electrical Control Desks/Panels, Relay Panels, Data logger
Panels etc.

Miscellaneous Local Panels.

All electrical equipment and systems integral with mechanical
equipment, systems and subsystems.

Any other equipment, not mentioned herein but required for the
completing the Plant shall be deemed included in the scope.

Erection work of equipment shall be carried out in a neat and efficient way so
as not to impair their normal functioning in any way.

Pre-commissioning checks as well as commissioning of different equipment
shall be carried out as per guidance of actual manufacturer's supervisor and
or as per written instructions in Erection Manuals. In case of any site related
problem in commissioning activities, contractor shall seek advice of the OE.

All erection work under this specification shall be carried out strictly in
accordance with the approved drawings.

Erection work shall also be performed with respect to the following items:

a) Cable trays and accessories

a) Power cables

b) Cables laid directly buried in ground

c) Control, instrument and special cables

All materials and accessories to be supplied by the Bidder shall be brand new
ones of reputed make.

Necessary drawings, data sheets and Technical leaflets on each piece of

material.

GENERAL REQUIREMENTS
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3.01.00

3.01.01

3.01.02

3.01.03

3.02.00

3.02.01

3.02.02

4.00.00

4.01.00

4.01.01

Codes and Standards

All cable and materials shall be designed, manufactured and tested in
accordance with the latest applicable Indian Standards (IS) and IEC except
where modified and/or supplemented by this specification.

Cable and material conforming to any other standard, which ensures equal or
better quality, may be accepted. In such case, copies of the English version of
the standard adopted shall be submitted along with the bid.

The electrical installation shall meet the requirements of Indian Electricity
Rules as amended up to date and relevant IS Code of Practice. In addition,
other rules and regulations applicable to the work shall be followed.

Erection Schedule

The entire erection work shall be carried out in a phased manner. A schedule of
the work showing the sequence of erection shall be submitted by the tenderer
for this purpose.

The erection schedule, as approved by the Owner's Engineer shall be strictly
followed by the Bidder. If, for any reason beyond the control of the Bidder, the
work is held-up then the Bidder shall bring it to the notice of the Owner's
Engineer without any delay.

DESIGN CRITERIA

Grounding System

The main objectives of grounding system are to:

a) Provide safety to personnel from contact of dangerous potentia
by ground fault.

b) Ensure sufficient grounding current for effective rel

c) Stabilize circuit potential with respect to gr:

d)
t current of 50kA for 1 sec. and shall be
e) ipment, such as switchgear, transformer, motor, relay
ntrol panels etc shall have integral ground buses or
points which shall be connected to the underground grid.
f) ronic panels and equipment, where required, shall be grounded

tilizing an insulated ground wire connected in accordance with the
manufacturer's recommendations. Where practical, electronics ground
loops shall be avoided. Where this is not practical, isolation
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4.02.04

4.02.05

4.03.00

4.03.01

4.03.02

4.03.03

4.03.04

4.03.05

For metal structures which are electrically continuous down to the ground le
no lightning protection is required except adequate grounding connections:

System Design

a) Air termination network with down conductors and
shall be provided on the basis of IS Code of Practi

rthing electrodes

b) Horizontal air termination shall be so laid
shall be more than 9 meters from the ne

C) Shielding angle for one vertical airtérmination shall be 45 degrees. For
more than one rod, shielding apgle between the rods shall be taken as
60 Degrees.

d) Down conductors shalltun along the outer surfaces of the building and
shall have a test jojnf about 1500 mm above ground.

e) An earth electfode shall be provided at the connection point of the down

mination and connections. All connections shall be welded type.

All other ancillary items in connection with the work described above
shall be furnished to complete the work irrespective of whether such
items may have been specifically mentioned or not.

All materials and accessories to be supplied by the Bidder shall be brand new
ones of reputed make.

Cabling System

Erection of cabling work shall be carried out in such a way as to provide a
reliable and assured electric power supply system to all FGD auxiliaries.

Cable routing shall be done on unit basis as far as possible.

Cables shall generally be laid on cable trays overhead supported from building
steel/structures. Cables shall be run in concrete trenches in those electrical
rooms at ground level, which are without any spreader room below.

For inter plant connections, the cables shall be routed through an overhead
cable bridge pipe cum cable bridge. For isolated but long outdoor cable route
with very few cables of 3/4 nos., the cables may be directly buried subject to
Owner’s approval.

For underground crossing of railways, road etc. additional protection shall be
provided in form of hume pipe or concrete encased rigid steel conduits (duct
bank).
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A.C. and D.C. circuit shall not be run in same cable. Further, separately fused
circuit shall run in separate cables.

Cables for redundant equipment system shall be run in separate trays, as far as
possible.

Erection of cabling work shall be executed keeping in view all necessities and
requirements.

Suitable embedded steel inserts shall be provided on wall/floor/ ceiling surfaces
for welding of cable tray bracket in order to make the cable tray system
withstand horizontal/vertical accelerations due to seismic forces for indoor trays
and also wind load for outdoor trays in addition to normal tray cable loadings.

All erection work to be carried out under this specification shall conform to the
notes and details given in Annexure-A to this specification.

SPECIFIC REQUIREMENTS - SUPPLY
Equipment and Material

Equipment and material shall comply with description, rating, type and size as
detailed in this specification, drawings and annexures.

Equipment and materials furnished shall be complete and operative in all
details.

All accessories, fittings, supports, hangers, anchor bolts etc. which form part of
the equipment or which are necessary for safe and satisfactory installation and
operation of the equipment shall be furnished.

All parts shall be made accurately to standard gauges so as to facilitate
replacement and repair. All corresponding parts of similar equipment shall be
interchangeable.

Conduits and Accessories

The contractor shall provide and install all conduits, mild steel pipes, flexible
conduits, rigid PVC pipes, etc. complete with accessories like tees, bends,
adopters, locknuts, pull boxes, conduit plugs, caps, etc as required for the
cabling work. Conduits shall be furnished in standard length of 5 metres,
threaded at both ends.

Conduits diameter upto and including 25mm size shall be of 16 SWG and
conduits above 25 mm diameter shall be of 14 SWG. Minimum diameter of
conduits shall be 20 mm.

Conduits shall be made of hot-dip galvanized steel with an organic corrosion
resistant ID coating. In chemical handling areas, battery room, etc., the
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5.02.04

5.02.05

5.02.06

5.03.00

5.03.01

5.03.02

exterior surface shall be further coated with chromate and polymer for better
resistance to corrosion. Conduits, fittings & accessories shall have ISl mark.

For sizes above 63 mm, hot dip galvanized - both on inside and outside -
steel pipes with necessary fittings & accessories shall be provided and
installed by the contractor. The pipes and fittings shall be of heavy duty class
with relevant ISI mark.

Flexible conduits complying to relevant IS and made with bright, cold-rolled,
annealed and electro-galvanized mild steel strips shall be used between
embedded conduits/pipes and the motor terminals. It shall also be used
between fixed conduit and any equipment with vibration or equipment
requiring regular removal.

Non-metalic conduits made of HDPE outer jacket with friction-reducing
permanent internal lining shall generally be used for control & instrumentation
cables in some areas where cable trays do not exist and where the runs are
straight ones Necessary fittings & accessories as may be required for the
installation shall also be provided.

Junction Boxes

Technical requirement for both non-metallic type and galvanized steel
Junction Boxes are given below. Unless the choice is specifically mentioned
in the General / Lead Electrical Specification or elsewhere in the tender
document, galvanized steel Junction Boxes shall be offered.

Non-metallic Junction Boxes

a) Material of the Junction Boxes shall be halogen-free and silicon-free,
glass fibre-reinforced polycarbonate for outdoor use and/or for cable
sizes more than 50 sg.mm. Material shall be ABS/ polycarbonate for
indoor use and/or for cable sizes upto 50 sg. mm. Junction boxes for
use with fire-survival cables shall be of Duro-plast / powder-coated

metal.

b) Material of all non-metallic junction boxes shall be fire retardant and
self-extinguishing in accordance with UL 94 V0. It should be tested at
Glow Wire test for 960° C.

c) Boxes shall be suitable for continuous operation at an ambient

temperature range of -10° C to +80° C.

d) The impact strength of polycarbonate enclosures/boards i.e. the
degree of protection against mechanical shock load shall be in
accordance with EN 50298-98 for IK 08 (5 Joule).

e) Degree of protection shall be IP 66 to EN 60529. Junction boxes shall
have integrally embedded gaskets made of Polyurethane.

f) Allowing a minimum of 20% spare terminals after complete
termination, the terminal board for control and instrumentation JBs
shall have 6 /12 / 24 / 36 / 48 ways.

g) Doors shall have stainless steel quick fastening screws.
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5.03.03

5.03.04

5.04.00

5.04.01

5.04.02

5.05.00

5.05.01

h) The boxes shall be complete with all brackets/fasteners as required
for installation on walls, columns and structure.

Steel Junction Boxes

a. Junction boxes with IP 55 degree of protection, shall comprise of a
rectangular parallelepiped case constructed from cold rolled sheet
steel of minimum thickness 2mm. Top of the box shall be arranged to
slope towards the rear of the box. Gland plate shall be 3mm thick
sheet steel with neoprene/synthetic rubber gaskets. All junction boxes
shall be of adequate strength and rigidity, hot dip galvanized as per
relevant IS, and suitable for mounting on wall, column, structures etc.
The boxes shall be complete with M8 earthing stud and all
brackets/fasteners as required for installation.

b) No. of Ways:6 / 12 / 24 / 36 / 48 with 20% spare terminals after

termination.
c) Outdoor JBs shall be similar but with a canopy at the top.
d) Doors shall be hinged and lockable and shall be made of the same

material as the case. The doors shall have industrial heavy-duty
hinges. The doors shall be easily but firmly lockable with quick
release fastener.

The junction boxes shall have the following indelible markings:
- Circuit nos. on top by white-stenciled paint at site.

- Circuit nos. with ferrules (inside) as per approved drawing.

- Danger sign in case of 415 V circuit.

Terminals

Multiway terminal blocks of approved type, complete with screws, nuts;
washers and marking strips shall be furnished for connection of
incoming/outgoing wires.

Each control cable terminal shall be suitable for connection of 2 nos. 2.5
sg.mm. stranded copper conductors without any damage to the conductor or
looseness of conductors.

Cable Termination & Straight Through Joints

Bidder shall supply cable termination and jointing kits in requisite quantity for
H.T. Power Cables, L.T. Power, Control Cables, Instrumentation Cables, etc.
along with all accessories & consumables required for making termination
and joints complete. Those shall be of proven design and make which have
already been extensively used and type tested.
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5.05.02 Components shall be pre-moulded type, taped type or heat-shrinkable type.
11kV, 6.6kV and 3.3kV grade joints and terminations shall be type tested as
per IS: 13573.

5.05.03 Kits shall be complete with the alumunium solderless crimping type cable lugs

and ferrule as per DIN standard.

5.06.00 Cable Glands

Cable shall be terminated using double compression type cable glands. Cable
glands shall conform to BS 6121 or to EN 50262. Ingress Protection rating for
cable glands with seal, when offered conforming to EN 50262, shall be
minimum IP 66 in line with BS. Cable glands shall be made of tinned brass
gland, double compression type complete with necessary armour clamp and
tapered washer, etc. Rubber components shall be of neoprene or better
synthetic material and of tested quality. Cable glands shall match with the
sizes of different H.V./L.V./Control cables supplied/erected.

5.07.00 Cable Lugs
All cable lugs shall be Cd plated copper. Cable lugs shall be suitable for

termination of different cross-sections of H.V./L.V./Control/Instrumentation
cables and shall be of following types :

i) Aluminium tubular terminal end for solderess crimping to aluminium
conductors.

ii) Copper tubular terminal end for soldedess crimping to copper
conductors.

Solderless crimping of terminals shall be done by using corrosion
inhibiting compound. The cable lugs shall suit the type of terminals
provided on the equipment. Lugs for control/instrumentation cables shall
be PVC insulated/sleeved type.

iii) Cable lugs for control cable termination shall be insulated. These lugs
shall be pin type/flat type/ring type/U type to suit the terminals provided
in the panels.

5.08.00 Cable Clamps and Straps
5.08.01 Trefoil clamps for single core cables shall be pressure die-cast aluminium or

fibre glass or nylon with necessary G | fasteners. Trefoil clamps shall have
adequate mechanical strength to forces generated by peak value of maximum
system short circuit current.

5.08.02 Cable clamps required for multicore cables on vertical run shall be made up
of 25x3mm size aluminium strip. For clamping the multicore cables, self-
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5.09.01
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5.10.00

5.10.01

5.10.02

6.00.00

6.01.00

6.02.00

6.03.00

locking, de-interlocking type fire-resistant nylon clamps/straps of sufficient
strength shall be used.

Consumables and Hardware

The Bidder shall furnish all erection materials, hardware and consumables
required to complete the installation.

The materials shall include but not be limited to the following :

Consumables : Welding rods & gas, oil and grease, cleaning fluids, paints,

electrical tape, soldering materials etc.

Hardware Bolts, nuts, washers, screws, brackets, supports, clamps,

hangers, saddles, cleats, sills, shims etc.

Supply of cement, sand, stone etc. required for the execution of the contract shall
be the responsibility of the Bidder.

Testing Equipment

The major testing equipment that are required to be arranged by the Bidder for
site testing are listed below:

a)

b)
c)
d)
e)
f)
9)

Insulation Tests

i) Power operated Meggar - 1 KV and 10 KV grade

i) Hand operated Meggar - 1 KV grade

Hand driven earth Resistance Meggar, range 0-1/3/30 ohms.
High potential testing set - roller mounted type

Tong testers of suitable ranges.

Contact resistance measuring set for micro-ohms.

Torque wrench of various sizes.

Multi meters, test lamp, field telephone with buzzer set, different gauges
etc.

The list of equipment is indicative only. Any other test equipments required shall
be arranged by the Bidder.

METHODS AND WORKMANSHIP

All work shall be installed in a first class, neat workmanlike manner by
mechanics/electricians skilled in the trade involved.

The erection work shall be supervised by competent supervisors holding
relevant supervisory license from the Government.

All details on installation shall be electrically and mechanically correct.
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The installation shall be carried out in such a manner as to preserve access to
other equipment installed.

INSTALLATION

Installation work shall be carried out in accordance with good engineering
practices and also as per manufacturer's instructions/ recommendations where
the same are available.

Equipment shall be installed in a neat workmanlike manner so that it is level,
plumb, square and properly aligned and oriented.

Cable installation work shall mean erection of cable trays/racks, supports,
hangers, junction boxes, conduits, laying of cables either in ground or on trays
inside trenches tunnels/overhead trays in conduits etc. dressing and clamping,
jointing and termination inclusive of supply of necessary jointing/termination
kits, lugs, glands, ferrules, tapes etc. and other accessories, grounding of cable
armour. In case of direct laying in ground, all excavation work, necessary
back-filling, supply of bricks and protective concrete slabs, removal of excess
earth shall be part of the installation work.

Grounding installation work shall mean erection, jointing/brazing/welding,
connection and painting, testing of ground conductors including supply of
necessary steel/copper.

Lightning protection system installation work shall mean erection, jointing,
welding, connection and painting, testing of air termination network, down
conductors, shielding masts, connection to ground grid, electrodes, risers,
horizontal conductors etc. of lightning protection system.

Cable Trays

Pre-fabricated cable trays and accessories shall be assembled & erected at
site. Adequate spaces shall be provided to facilitate installation of cable system
and to allow routine inspection and modification after installation.

Cable trays either inside concrete trenches or inside buildings and racks inside
cable shafts shall be aligned and leveled properly. All tray runs shall be installed
parallel to the trench/building walls and floors except otherwise noted in the
approved drawings.

As far as practicable, cable trays shall be supported from one side only in order
to facilitate installation and maintenance of cables from the other side.

The cable trays shall be supported in general at a span of not exceeding 1.5
metres horizontally and 1.0 metre vertically.

Sufficient spacing not less than 250 mm shall be provided between trays and
maintained to permit adequate access, for installing & maintaining the cables..
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Complete cable tray support structure after installation shall be inspected/
tested for welding strength, straightness, accuracy, use of proper sizes and
compliance to drawings.

Complete cable tray and accessory installation work shall be inspected/tested
for proper alignment, leveling, use of proper accessories, high quality
workmanship etc.

The Bidder shall remove the RCC/steel trench covers whenever required and
shall again place the same in their positions after the erection work in the
particular area is completed or when further work is not likely to be taken up for
some time.

Whenever any pipe/conduit/cable tray emerges out or enters into a building
care should be taken to ensure that no water enters into the building.

Cable trays in areas subject to excessive coal dust, oil spillage, mechanical
damage or accessible to personal contact shall be provided with raised sheet
metal tray covers, installed on upper tray in horizontal run and front in vertical
run.

Cable trays/racks shall be so arranged that they do not obstruct or impair
clearances of passage way.

Cable tray/conduit system shall be so designed as to accommodate maximum
pulling tension and minimum bending radius of cable.

Cable tray/conduit system shall be constructed to prevent drainage of water into
equipment or building.

Cable tray/conduit system shall be electrically continuous and grounded.
Different voltage grade cables shall be laid in separate trays when trays are run
in tier formation. Power cables shall normally be on top trays and
control/instrumentation cable on bottom trays.

Trenches

i) PCC flooring of built up trenches shall be sloped for effective drainage
with sump pits and sump pumps.

ii) No subzero level cable vault/trenches shall be provided below control
building/switchgear rooms in FGD areas.
Cable and Conduits

The Bidder shall install, terminate and connect up all cable and conduits as per
drawings and cable schedules.
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The drawings shall be strictly followed except where obvious interference
occurs. In such cases, the routing shall be changed as directed and/or
approved by the Engineer.

Approximate lengths of cable and conduit runs shall be shown by the Bidder in
the cable schedule for guidance only. Before commencement of work the
Bidder shall take actual measurements and prepare his own cable-cutting
schedule to reduce wastage to a minimum.

The Bidder shall also maintain and submit when requested, a record of cable
insulation value when drawn from store, after laying, before and after
termination/jointing.

Where direct heat radiation exists, heat isolating barriers, shall be adopted for
cabling system.

Cabling/wiring in offices, laboratories, control rooms etc. shall be taken through
concealed G.1. or rigid PVC pipes as directed by the Owner's Engineer.

At certain places where hazardous fumes/gasses may cause fire to the cables,
cable trenches after installation of cables shall be sand filled.

Conduit and Accessories

Conduit/pipes shall be used only in short lengths in certain areas where
required and/or as directed by the Engineer.

The Bidder shall furnish all conduits complete with accessories as required.

Conduits shall be flexible type in general. However, rigid type steel conduit if
required shall also be supplied by the Bidder.

Except for inside an enclosure wherever the cable enters or leaves the conduit,
the conduit end shall be sealed by suitable sealing compound, having fire
withstand capability.

The entire metallic conduit system, when embedded or exposed shall be
electrically continuous and grounded.

Where it is possible for water or other liquids to enter conduits, sloping of
conduit runs and drainage of flow points shall be considered.

Pull boxes shall be installed between termination points where required to
facilitate cable pulling, but at a maximum interval of 30 meters.

Conduits shall be firmly fastened within 900 mm of each junction box/pull
box/cabinet/fitting etc. Conduits shall be supported at least every 2000 mm.

Cables: Storage and Handling

59



672753/2022/PS-PEM-MSE

7.05.01

7.05.02

7.05.03

7.05.04

7.05.05

7.05.06

7.05.07

7.05.08

7.06.00

2x500 MW NLC Tamil Nadu Power Ltd. Tuticorin, Tamil Nadu

Cable drums shall be stored on hard and well-drained surface so that they may
not sink. In no case shall the drum be stored on the flat, i.e., with flange
horizontal.

Rolling of drums shall be avoided as far as practicable, for short distance, the
drums may be rolled provided they are rolled slowly and in proper direction as
marked on the drum.

In absence of any indication, the drums may be rolled in the same direction as it
was rolled during taking up the cable.

For unreeling the cable, the drum shall be mounted on jacks or on cable wheel.
The spindle shall be strong enough to carry the weight without bending.

The drum shall be rolled on the spindle slowly so that the cable should come
out over the drum and not below the drum.

While laying cable, cable rollers shall be used at an interval of 2000 mm. The
cables shall be pushed over the roller by a gang of people positioned in
between rollers over a suitable distance. Care shall be taken so that kinks and
twists or any mechanical damage does not occur in cables. Only approved
cable pulling grips or other devices shall be used. Cables shall not be dragged
on ground or along structure while laying out from cable drums.

Cable shall not be pulled from the end without having intermediate pushing
arrangement. Bending radius of the cable during installation shall not be less
than what is specified by the manufacturer.

Empty cable drums shall be returned to the Owner.

Cable Laying

7.06.01Cable shall generally be installed in ladder type prefabricated trays except for some

7.06.02

7.06.03

7.06.04

7.06.05

short run in rigid/flexible conduit for protection or crossings.

Cables laid on trays and risers shall be neatly dressed and clamped with
self-locking type fire resistant nylon ties at an interval of 750 mm for horizontal
and vertical runs, in case of both power, control and instrumentation cables.

All single core power cables for 3 Ph. AC circuits shall be laid in trefoil formation
and suitably clamped with self-locking type fire resistant nylon ties at an interval
of 750mm.

L.T. multicore power cables with cross-sectional area of 95 sq.mm and above
and all H.T. multicore power cables and shall be clamped individually by
self-locking type fire resistant nylon ties.

L.T. power cables of cross sectional area less than 95 sq.mm and all control
and Instrumentation cables shall be clamped in bunches with self-locking type
fire resistant nylon ties. The number of cable in one bunch shall not exceed
eight (8).
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Prior to laying of cables inside the indoor and outdoor trenches, the Bidder shall
properly clean the trenches.

In outdoor areas, buried cables shall be laid and covered with sand/riddled
earth and protected from damage by bricks at sides and precast slab at top.

When buried cables cross road/railway track, adequate protection shall be
provided in the form of hume/ galvanised iron pipes laid at a minimum depth of
1 meter below ground.

After completion of installation and prior to connection, all power cables shall
be subjected to a high potential test.

Cable Fire Sealing

Cable/cable tray openings in walls and floors or through pipe sleeves from
one area to another or from one elevation to another within the unit shall be
seated by a fire proof sealing system (FPSS) of minimum 2 Hrs rating. The
FPSS shall effectively prevent the spread of fire from the flaming to non-
flaming side of a fire.

Wherever the cables/cable trays pass through walls/floors, fire proof cable
penetration seals rated for two hour shall be provided. This shall be by
suitable block system using individual blocks with suitable framework or by
silicon RTV foaming system. In case foaming system is offered, damming
board, if used, shall not be considered for fire rating criteria. Any of the
system offered shall be of proven type as per BS: 476 (Part-20) or equivalent
standard.

In order to prevent fire propagation through cable penetrations, after laying,
dressing & clamping of cables, all the openings shall be properly sealed by
using Fire Stop Mortar Seal and Fire Retardant Cable coating compound.
Also the cable runs both before and after the fire scale shall be suitably
sprayed with anti-fire propagation liquid.

Cable Laying in Trenches

RCC cable trenches with removable covers shall be provided by the
Contractor. Cables shall be laid in 3 or 4 tires in these trenches RCC covers
of trenches in process area shall be effectively sealed to avoid ingress of
chemicals etc. Removal of concrete covers for purposes of cable laying and
reinstating them in their proper positions after the cables are laid shall be
done by the Contractor at no extra cost.

For cable trays are laid in trench in more than two tiers a space of minimum
600 mm shall be available for maintenance. In case two or more tiers of cable
trays are running parallel along both sides of trench walls there shall be space
of minimum 600 mm between them.
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Cables shall be handled carefully during installation to prevent mechanical
injury to the cables. Ends of cable leaving trenches shall be coiled and
provided with a protective pipe or cover tilt such times the final termination to
the equipment is completed.

Prior to laying of cables inside both indoor and outdoor trenches, the
Contractor shall properly clean inside of those trenches.

When cables are laid in multiple tiers, spacing between individual tiers shall
be as approved by Site Engineer.

As each row of cables is laid in place every cable shall be given on insulation
test in the presence of Site Engineer. Any cable, which proves defective, shall
be replaced before the next groups of cables are laid.

All wall openings/pipe sleeves shall be effectively sealed after installation of
cables to avoid seepage of water inside building/lined trench.

Where cables rise from trenches to motor, control station, lighting panels etc.,
they shall be taken in G.I. Pipes for mechanical protection up to a minimum of
150mm above grade.

Cable ends shall be carefully pulled through the conduit, to prevent damage
to these cables. Where required, approved cable lubricant shall be used for
this purpose. Where cable enters conduit the cable should be bent in large
radius. Radius shall not be less than the recommended bending radius of the
cables specified by the manufacturer.

Following guide of the pipe fill shall be used for sizing the pipe size:-

a) 1 cable in pipe - 53% full
b) 2 cables in pipe - 51% full

c) 3 or more cables - 40% full

After the cables are installed and all testing is complete, conduit ends above
grade shall be plugged with a suitable weatherproof plastic
compound/PUTTI for sealing purpose. Alternatively G.I. Lids or PVC bushes
shall be employed for sealing purposes. The cost for the same shall be
deemed to have been included in the installation of G.I. pipe and no separate
payment shall be allowed.

Where cables pass through foundation walls or other underground structures,
the necessary ducts or openings shall be provided in advance for the same.
However, should it become necessary to cut holes in existing foundations or
structures, the electrical Contractor shall determine their location and obtain
approval of the Site Engineer before cutting is done.

Cable Tags & Markers
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Each cable and conduit run shall be tagged with numbers that appear in the
cable and conduit schedules. Cables and conduits shall be tagged at their
entrance, bends, every 30.0M and exit from any equipment, junction box.
When a cable/conduit passes through a wall, tags shall be fitted on both sides
of the wall.

The tags shall be of aluminium with the number punched on it and securely
attached to the cable by not less than two turns of 16 SWG G.I. wire. For
single core cable the wire shall be of non-magnetic material.

Location of cable joints, if any, shall be clearly indicated with cable marker
with an additional inscription 'cable-joint'.

Contractor shall furnish and install all tags and markers stated above.

For buried cable, the marker shall project 150 mm above ground and shall be
spaced at an interval of 30 meters and at every change of direction.

Cable Termination and Connection

Termination and connection of cables shall be done stricly in accordance with
manufacturer's instruction, drawings and/or as directed by the Engineer.

Work shall include all clamping, fitting, fixing, soldering, tapping, compound
filling, cable jointing, crimping, shorting and grounding as required for the
complete job. All equipment required for all such operations shall be of
Contractor's procurement. Furnishing of all consumable materials such as
soldering material, electrical tape, sealing material as well as cable jointing kits
shall be included in the offer.

Cable joint kits for all cables shall be supplied by Contractor under this
specification. Responsibility for proper termination shall lie on the contractor.
Guarantee for termination shall also have to be given by Contractor.

The equipment will be generally provided with blank bottom plates for
cable/conduit entry and cable end box for power cables.

The bidder shall perform all drilling, cutting on the blank plate and any minor
modification work required to complete the job.

If the cable end box or terminal enclosure provided on the equipment is found
unsuitable and requires major modification, the same shall be carried out by the
contractor.

Control/instrumentation cable cores entering control panel/ switchgear/ MCC,
etc. shall be neatly bunched and served with PVC perforated tape to keep it in
position at the terminal block.

The bidder shall put ferrules on all control cable cores in all junction boxes and
at all terminations. The ferrules shall carry terminal numbers as per drawings.
All ferrules shall be coloured, plastic & interlocked type.
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Spare cores shall be similarly ferruled, crimped with lug and taped on the ends.
Spare cores shall be ferruled with individual cable number.

Termination and connection shall be carried out in such a manner as to avoid
strain on the terminals.

All cable entry points shall be properly sealed and made vermin and dust proof.
Unusual opening, if any, shall be effectively closed. Sealing work shall be
carried out with approved sealing compound having fire withstand capability for
at least three hours.

Strips and special tools like manually or pneumatically driven gun/pistol for
termi point/equivalent connection shall be supplied by the Contractor.

Cable Joints
Cable shall be installed without joints as far as practicable.

If however jointing becomes necessary, it shall be made only by qualified cable
jointer and strictly in accordance with manufacturer's recommendation.

Grounding

protection notes and details.

Grounding shall be done by conductors of adequat
selected by the bidder with suppomng caIcuIatlon

sizes (size shall be
not specified) and the

quipment ground connections, after being checked and tested by the
Engineer, shall be coated with anti~corrosive paint.
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Upon completion of work, the Bid emove all rubbish, tools,
scaffoldings, tem ures and surplus materials etc. to leave the
i ean and fit for use.

TESTS

Shop Tests

All equipment shall be completely assembled, wired, adjusted and routine
tested as per relevant Indian Standards at manufacturer's works.

Tests on panels/junction boxes shall include:

a) Wiring continuity tests.

b) High voltage and insulation tests.
c) Operational tests.

Site Tests

Bidder shall thoroughly test and meggar all cables, wires and equipment to
prove the same are free from ground and short circuit.

If any ground or short circuit is found, the fault shall be rectified or the cable
and/or equipment replaced.

All power cables after installation and prior to connections shall be subjected to
High Potential tests. Also the insulation resistance values shall be measured
both before and after Hipot test for comparison. The leakage current shall also
be measured during the Hipot test at site.

Cable cores shall be tested for:

a) Physical damage

b) Continuity

c) Correctness of connections as per relevant wiring diagram

d) Insulation resistance to earth

e) Insulation resistance between conductors

f) Proper earth connections of cable glands, cable boxes, cable armour,

screens etc.

All equipment shall be demonstrated to operate in accordance with the
requirements of this specification.

Test Certificates
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8.03.01

9.00.00
9.01.00

Type test certificate on any equipment, if so desired by the Owner, shall be
furnished. Otherwise the equipment shall have to be type tested, free of
charge, to prove the design.

DRAWINGS, DATA & MANUALS
To be submitted with the Bid

9.01.01Make, type and catalogue number of different electrical items and accessories along

9.01.02

9.01.03

9.01.04

9.01.05
9.01.06

9.02.00
9.02.01

9.02.02

9.02.03

9.02.04

9.02.05

9.02.06
9.02.07

with technical leaflets, data sheets etc.

Typical General arrangement drawings showing constructional features, fixing
arrangement of pre-fabricated cable trays.

Bill of Materials for cable trays and accessories, conduits & accessories.

Layout of Grounding system and lightning protection system showing
connection and other details along with backup design calculations and detailed
write up.

Bill of materials for grounding and lightning protection system.

Drawing showing details of equipment grounding.

To be submitted after Award of Contract

Make, type and catalogue number of cable termination kits, joints and
accessories.

Detail dimensional drawings showing constructional features, grounding, fixing
arrangement etc.

Bill of Materials for Pre-fabricated cable tray and accessories, Conduits &
accessories.

Dimensional G.A. drawings and data sheets for different equipment and items
supplied under this specification.

Layout drawing of Grounding system and Lightning protection system showing
connection details along with backup design calculation and detailed write up.

Bill of material for grounding system and lightning protection system.

Drawing showing details of equipment grounding system.
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NOTES AND DETAILS
FOR
CABLING SYSTEM

GENERAL

1.01.00These notes and details shall be read and construed in conjunction with Specification

1.02.00

2.00.00

2.01.01

2.01.02

2.01.03

2.01.04

2.01.05

2.01.06

and the drawings meant for cable tray details and supporting arrangements in
Trench, Racks etc., enclosed elsewhere. In case of conflict between these
notes and drawings, the latter shall prevail.

The Cabling System installation work shall conform to the requirements of the
latest revisions of the following standards/codes

a) Indian Electricity Rules, 1956, with up to date amendment.
b) I.S. Code of Practice
CABLE ROUTING/LAYING

Cables shall generally be laid on ladder type cable trays either in trenches or
overhead supported from building steel/structures except in some cases cables
may have to be laid underground and for short runs in conduits for protection or
crossing.

For interplant connections, the cables may be routed through an overhead
cable bridge or cable trenches/tunnels selection being dependent on site
constraints. Directly buried cable shall be avoided as far as possible. Owner’s
prior approval shall be taken for exceptional cases, where buried cables cannot
be avoided.

For underground crossing of railways, roads etc. hume pipes shall be used and
shall be laid at a depth of minimum 1000 mm such that cables shall not be
damaged.

The cable racks in dust prone areas shall be supported from available structure
in vertical configuration with suitable cover to avoid deposition of lignite dust as
far as practicable.

Different voltage grade cables shall be laid in separate trays when trays are
arranged in tiers. Power cables shall be on top trays and
Control/Instrumentation cables on bottom trays, and it is recommended that
trays for cables of different voltage levels be stacked in descending order with
higher voltage level above.

Cables for redundant equipment/system shall be run in separate trays in
separate route.

67



672753/2022/PS-PEM-MSEX500 MW NLC Tamil Nadu Power Ltd. Tuticorin, Tamil Nadu

2.01.07

2.01.08

2.01.09

2.01.10

2.02.00

2.02.01

2.02.02

2.02.03

2.02.04

2.02.05

2.02.06

2.03.00

Cables from two different services viz. supply from station board and supply
from unit board shall be fully segregated to prevent simultaneous damage due
to fire in one of the services.

Low level signal cables and other special Instrumentation and Control cables
shall run in separate trays. In general, a minimum of 1500 mm clearance shall
be maintained between these cables and noise generating equipment (large
motors, generators, transformers etc.).

The cable spreaders of each unit shall be compartmentalized by provision of
fire proof partition wall.

The floor of the cable spreader rooms shall have to be made water proof so that
water does not percolate to lower levels in the event of fire fighting operations.
Adequate arrangement for efficient drainage of water shall be provided. The
cable raceways should also be suitably curved to avoid water entry through this
place.

Cable Trays/Supports

Cable trays and covers shall be pre-fabricated type, constructed from minimum
14 SWG sheet steel for trays and 16 SWG for covers and hot-dip galvanized
after fabrication.

Cable tray supports shall be cantilever type for each installation. All supports
and hardware shall be hot-dip galvanized. Support shall be fixed with bolts and
no welding shall be done on the galvanized parts.

Standard cable tray width shall be 600 mm. However, trays with 450, and 300,
150 mm width may be used in some places considering the requirement and
space restrictions. For instrumentation and control purpose, some perforated
type cable trays of width 150 and/or 100mm may be used particularly in low
space area and 600, 450, 300 mm perforated trays may be used depending on
site requirement.

Cable trays shall be ladder type with 250 mm rung spacing, 100 mm depth and
rung width not less than 50 mm.

All weld for cable tray supports shall have a minimum throat thickness of 6 mm.
Cable trays in areas subjected to excessive lignite dust, or mechanical damage
shall have hot-dip galvanised sheet metal tray cover installed on front tray in
vertical run and inverted "V' type on upper tray in horizontal run.

Where covers are used on trays containing power cables, consideration should
be given to ventilation requirements. Areas where corrosive chemicals are
likely to be handled, cable tray and covers shall be epoxy painted.

Conduits
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Conduits shall be rigid steel coated type; minimum size of conduit shall be
limited to 19mm.

Steel conduits with interior coating of silicon epoxy ester for ease of wire pulling
shall be seamed by welding and flo-coat metal conduit/hot-dip galvanized.
These shall be supplied in standard length of 5M with minimum wall thickness
as specified in IS: 9537 Part-Il. In chemical handling areas, Battery room etc.,
the exterior surface shall be further coated with chromate and polymer for better
resistance to corrosion.

Conduit runs shall be supported at an interval of 750 mm for vertical run and
1000 mm for horizontal run.

Conduits shall be sized so that conduit fill (ratio of total cable area to conduit
area) shall not exceed the following:

One Cable : 53%
Two Cable : 31%
Three Cables & Up 40%

Conduit runs shall be provided with necessary bends as required.

Installation

The Bidder shall install, terminate and connect up all cables and conduits with
supporting arrangements as per drawings, cable schedules and interconnection
chart/drawings.

The HV power cables of 11 KV/3.3 KV shall be laid in trays or racks as follows:

a) In single layer only.

b) 3 core cables to be laid giving one diameter gap of the largest diameter
adjacent cable.

c) Single core cables to be laid in trefoil formation with a spacing equal to
diameter of the trefoils.

1100V grade power cables shall be laid in single layer in trays.

1100V grade power cable shall be laid giving one diameter gap of the largest
diameter adjacent cable.

Control and Instrumentation cables can be laid up to a maximum of three layers
in each tray.

The trays shall be run with a vertical spacing of 300 mm for overhead cable
trays as well as inside cable trenches. A minimum of 225 mm clearance shall
be provided between the top of tray and beams, cold piping, 500 mm clearance
for hot piping/object to facilitate installation of cables in tray.
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Adequate pull boxes shall be provided in conduit run to facilitate cable pulling in
long runs and also to ensure that there shall be no more than 270 Deg. bends
between pull points.

Cable tray/conduit system shall be installed to accommodate cable
manufacturer's recommended maximum pulling tension and minimum bending
radius.

All openings in the floor and wall for cable access shall be sealed after
installation of the cable system with non-inflammable materials, as follows:

i) Fire stop/Penetration seal shall be installed in the cable spreaders and
cable raceways.

ii) Similarly in the trenches fire stop/penetration seals shall be provided at
suitable interval to avoid spread of fire.

iii) For all H.V., LV., Relay and Control panels, Control desk,
instrumentation panels, battery charger, D.C. Dist. boards and other
miscellaneous panels, fire-stops should be provided below base plate.

All floor/wall openings for cable entry to the electrical equipment and
accessories shall be sealed with non-inflammable materials, after completion of
cable installation. Thickness of such materials shall be equal to the thickness of
floor/wall unless specified otherwise.

The portion of galvanized steel, which, if required, undergoes any welding at
site shall be coated with two (2) coats of cold galvanizing anti-corrosive paint
after welding.

The cables shall be coated with fire protection coating as specified elsewhere.
Identification

The complete cabling system shall be properly identified. Methods for
identification of cabling system shall be furnished to the successful tenderer
and the Bidder shall strictly adhere to the said methods.

Each cable and conduit run shall be tagged with numbers that appear in the
cable and conduit schedule.

Location of cables laid directly underground shall be clearly indicated with cable
marker made of galvanized iron plate, projected above ground level.

Cable tags shall be provided on all cables at each end (just before entering the
equipment enclosure), on both sides of a wall or floor crossing, on each
duct/conduit entry, at each bend and at every thirty (30) metres in cable
tray/trench runs. Cable tags shall also be provided inside the switchgear, MCC,
control & relay panels etc. wherever required for cable identification, such as
where a number of cables enter together through a gland plate.
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NBE :

FOR
MISCELLANEOUS PUMPS

2x500 MW NLC Tamil Nadu Power Ltd.

ELECTRICAL EQUIPMENT SPECIFICATION

SPECIFICATION NO.

VOLUME NO. : 1I-B

SECTION

REV NO.00: DATE: 21.07.2021

SHEET : 1 OF 1

1.0

2.0

3.0

4.0

5.0

6.0

7.0
8.0
9.0

10.0

12.0

13.0

DATASHEET-A
Design ambient temperature
Maximum acceptable kW rating of LV motor :
Installation (Indoors/ Outdoors)

Details of supply system

a) Rated voltage (with variation)
b) Rated frequency (withvariation)
C) Combined voltage & freq. variation
d) System fault level at rated voltage
e) Short time rating for terminal boxes
o Above 90 kW (Breaker
Controlled)
o 90 kW and below (Contactor :
Controlled)

f) LV System grounding
Winding & Insulation
Minimum voltage for starting
(As percentage of rated voltage)

Power cables data

Earth Conductor Size & Material

Space heater supply (for motors >=30kw)
Rating up to which Single phase motor
Locked rotor current

a) Limit as percentage of FLC
Makes

Paint shade

14.0 Degree Of protection for motor/ terminal box

i) Indoor motors - IP 23

if) Outdoor motors - IP 55

iii) Cable box-indoor area - IP 23
iv) Cable Box-Outdoor area - IP 55

* LT motors of continuous duty shall be energy efficient IE3 class conforming to 1S-12615

15.0 TESTING REQUIREMENTS: IN LINE WITH SPECIFICATION

: BHEL/ Customer approval (Package owner to take care)

ANNEXURE-|
50°C
160 KW *

As required

415V + 10%

50Hz +5 % to-5%

10% (sum of absolute values)
50 kA for 1 sec

50 KA for 0.25 sec.

50 KA protected by HRC fuse
Solidly

Class F with temp rise limited to class B

80%

Shall be given during detailed engg.
Shall be given during detailed engg.
240V, 1¢, 50 Hz

Acceptable below 0.2 kW

As per IS 12615

Blue (RAL 5015) — Corrosion proof

Degree of protection for various
enclosures as per IEC60034-05 shall
be as follows:-
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SPECIFICATION NO.:
[= 9 - - DATA SHEET - A
MISCELLANEOUS PUMPS (HORIZONTAL) SECTION: 1D
REV: 01, DATED 03.02.2022
PROJECT NTPL 2X500 MW TUTICORIN -FGD PROJECT
Sl. No. DESCRIPTION DMCW PUMPS ACW PUMPS
HORIZONTAL PUMPS HORIZONTAL PUMPS
1.0 SERVICE
1.1 Total number of Pumps for Project 3 3
1.2 Number of working(W) & Standby(S) pumps 2W+1S 2W+1S
1.3 hgquélicri])Handled (refer water analysis enclosed pH corrected DM Water Desalinated water
1.4 Location (Indoor / Outdoor) Outdoor Outdoor
15 Duty Continuous Continuous
1.6 No. of pumps working in parallel 2 2
1.7 Specific gravity 1 1
1.8 System design pressure (kg/sqg. cm), g 10 7.5
2.0 DESIGN PARAMETERS
21 Design/Rated capacity each, M%hr 73 73
2.2 Total dynamic head (MWC) at Rated capacity 76 28
23 Suction Pressure(MWC) 8 Flooded suction
24 Design Temperature (°C) 60 60
2.5 Maximum permissible speed of pump (RPM) 1500 1500
Max. limit on shut off head Corresponding to
2.6 pump TDH (MWC) at 51.5 Hz Not to exceed 90 MWC Not to exceed 40 MWC
2.7  |Operating range 30-130% of design duty point flow:
Continuous Motor rating (at 50 deg. C ambient) shall be maximum of following:
1) 15% margin over the pump shaft input power at the rated duty point.
2) 5% margin over the maximum pump shaft input power over the entire characteristic curve
of pump.
. 3) Pump shaft input pwer required considering the overloading of the pump assuming the
2.8 Motor rating K Y o g
single pump operation, in the event of tripping of one or more of the pump(s) operating in
parallel.
2.9 Permissible tolerance in rated capacity & TDH no negative tolerance
210 Permigsible tolerance in efficiency at rated no negative tolerance
capacity(%)
2.1 Performance/Design Standard HIS
3.0 CONSTRUCTION FEATURES
3.1 Pump type Horizontal centrifugal type Horizontal centrifugal type
3.2 Impeller type Closed Closed
3.3 Casing type To be decided by bidder To be decided by bidder
3.4 Coupling type Flexible Spacer type Flexible Spacer type
3.5 Sealing arrangement Gland pa_lcklng initially & Mgch_amcal seal Gland Packing
finally after commisioning
3.6 Type of Lubrication Grease / Self Liquid Grease / Self Liquid
3.7 Pump characteristics Non Overloading type & stable Non Overloading type & stable

10f3
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SPECIFICATION NO.:
[= o - - DATA SHEET - A
MISCELLANEOUS PUMPS (HORIZONTAL) SECTION:ID
REV: 01, DATED 03.02.2022
PROJECT NTPL 2X500 MW TUTICORIN -FGD PROJECT
Sl. No. DESCRIPTION DMCW PUMPS ACW PUMPS
Drain Connection with Valve, Vent with 3-way|
Isolating Valve, lifting lugs, priming connection
with 3-way SS Isolating Valve, coupling guard,
Positioning dowels, Companion flanges with ) )
3.8 nuts, bolts & gaskets, Gland Sealing and Required Required
Cooling Arrangement, Bearing Lubrication and
Cooling Arrangement, Eye-bolts, Lifting Tackle
etc.
4.0 MATERIALS OF CONSTRUCTION
4.1 Casing 2% Ni Cl to IS: 210 Gr FG-260 2% Ni Cl to IS: 210 Gr FG-260
4.2 Impeller ASTM - A351 — CF8M ASTM - A351 — CF8M
4.3 Shaft SS AISI-410/EN-8 SS AISI-410/EN-8
44 Shaft Sleeves Hardened Stainless steel Hardened Stainless steel
4.5 Diffuser Fabricated CS as per IS 2062 Fabricated CS as per IS 2062
4.6 Impeller Wearing rings SS 316 SS 316
4.7 All Fasteners SS 304 SS 304
4.8 Gland 2% Ni Cl to IS: 210 Gr FG-260 2% Ni Cl to IS: 210 Gr FG-260
4.9 Lantern Ring SS 316 SS 316
4.10 [Mechanical seal Manufacturer standard NA
411 Gland Packing Teflon Impregnated (Asbestos Free) Teflon Impregnated (Asbestos Free)
41p |BesePlate MS fabricated 1S-2062 (min. thk.-10 mm) Epoxy Coated
4.13  [Stuffing Box 2% Ni Cl to IS: 210 Gr FG-260 2% Ni Cl to IS: 210 Gr FG-260
4.14  |Casing Wearing rings (If applicable) SS 316 SS 316
4.15 |[Coupling Cl Cl
) ) ) o Carbon Steel to IS 1239 (Heavy Grade) / Carbon Steel to IS 1239 (Heavy Grade) /
416 |Connecting Pipe material (for deciding 1S:2062 GR. E 250B, Plates rolled & welded | 1S:2062 GR. E 2508, Plates rolled & welded
counterflange material) as per IS 3589. as per IS 3589.
50 MANDATORY SPARES FOR PUMP-
) MOTOR SET
5.1 Impeller 1 No. 1 No.
5.2 Casing 1 No. 1 No.
5.3 Shaft 1 No. 1 No.
5.4 Shaft Sleeves (DE & NDE) 1 Set 1 Set
5.5 Impeller / Casing Liner 1 No. 1 No.
5.6 Seals 1 Set 1 Set
5.7 Pump & Motor bearings 2 Sets 2 Sets
5.8 Gear Box 1 No. 1 No.
5.9 Pump- Motor coupling 1 No. 1 No.

20of3
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SPECIFICATION NO.:
5 4/pPs- . DATA SHEET - A
MISCELLANEOUS PUMPS (HORIZONTAL) SECTION : 1D
REV: 01, DATED 03.02.2022
PROJECT NTPL 2X500 MW TUTICORIN -FGD PROJECT
Sl. No. DESCRIPTION DMCW PUMPS ACW PUMPS
Mandatory Spare Note:
1. One(1) set consists of quantity required for complete replacement for one(1) Pump of each type/size. Also the ‘set’
would include all components/hardware required to replace the item.
2. 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 or suitable alternative spare item subject to BHEL/End customer approval within the quoted
price in price schedule, with quantities as specified in the Datasheet A.
6.0 BID EVALUATION RATE
6.1 Bid evaluation rate Rs. 4.065 Lacs/KW Rs. 4.065 Lacs/KW
6.2 Maximum permissible efficiency for Bid
) evaluation
6.2.1  |Pump Efficiency 62 78
6.2.2  |Motor Efficiency 92.9 90.1
Notes :

1 Material of construction for other components not specified above shall be similarly selected in line with the above for the duty intended and
subject to approval.

2 For items stated as not applicable by bidder, shall have to be supplied without any cost implication to BHEL in the event they are found to be
applicable during detail engineering stage.

3 For all HT motor driven pumps (wherever applicable), bidder shall provide flat surface with dimensions 60 MM x60 MM on bearing Housing for
mounting vibration measuring block and a key slots of dimensions 30MM (L) X 15 MM (W) X 3 MM (D) on each pump shaft or some other
suitable location which shall be confirmed during detail engineering by BHEL for Phase Marker.

4 Wherever SS material is coming in contact with non SS material, suitable isolation (rubber etc.) shall be provided to avoid galvanic corrosion.

30of3
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Tender Specification NLC Tamil Nadu Power Ltd.
for 2x500 MW Project
FGD Package Tuticorin, Tamil Nadu
NTPL 9
TABLE-II

TREATED WATER/ FGD PROCESS WATER QUALITY

Sr. Item Unit Value
Niimhar
1. TDS _of permeate from ppm <500
Desalination RO System

2. Total Suspended solids ppm Nil
3. Iron as Fe ppm as Fe <0.1
4. Reactive Silica as SiO2 ppm as SiO2 <1.0
5. Chloride as ClI ppm as Cl <200
6. Sodium ppm as Na <150
7. pH at 25 deg C --- 6.0-7.0

G I% Development Consultants Pvt. Ltd. Page 2 of 7 Vol. II-AlSection-1X

Salient Design Data
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MISCELLANEOUS PUMPS

SPECIFIC TECHNICAL REQUIREMENTS

SPEC. NO.: PE-TS-483-100-N001

SECTION: I

SUB-SECTION: IIA

REV.NO. 01 DATE 03.02.2022
SHEET 1 OF 1

SUB-SECTION - IIA

STANDARD TECHNICAL SPECIFICATION (MECHANICAL)

e STANDARD TECHNICAL SPECIFICATION FOR MISC. PUMPS (HORIZONTAL)

INCLUDING DATASHEET-C

e STANDARD QUALITY PLANS
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TITLE: SPECIFICATION NO.  PES-179-06
VOLUME:
STANDARD TECHNICAL SPECIFICATION SECTION: IIA
HORIZONTAL PUMPS REV.NO. 04 | DATE: 01/07/2016
SHEET 10f 16

1.00.00

1.01.0

1.02.0

1.03.0

1.04.0

1.05.0

2.00.00

2.01.00

2.01.01

2.01.02

2.01.03

2.01.04

2.01.05

2.01.06

GENERAL INFORMATION

The general guidelines as illustrated in the subsequent clauses of this section shall be
applicable for horizontal centrifugal pumps to be procured under the scope of this
package.

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

The omission of specific reference to any component/accessory necessary for the proper
performance of Miscellaneous Pumps and drives shall not relieve the bidder of the
responsibility of providing such facilities to complete the supply of equipment at quoted
prices.

BHEL’s / Customer’s representative shall be given full access to the shop in which the
equipment are being manufactured or tested and all test records shall be made available
to him.

The equipment covered under this specification shall not be dispatched unless the same
have been finally inspected, accepted and shipping release issued by BHEL/Customer.

CODES AND STANDARDS

In addition to the requirements spelt out elsewhere in the specification, the equipment to
be provided under this section shall specifically conform to the following codes,
standards, specifications and regulations, as applicable, including all the latest
amendments subsequent to the year of publication as mentioned below.

1S-1520/1980: Horizontal Centrifugal pumps for clear,
cold and fresh water.
1S-5120/1977: Technical requirements for Rotodynamic
special Purpose pumps.
1S-5639/1970: Pumps for handling chemicals & corrosive liquids.
1S-5659/1970: Pumps for process water.
1S-6536/1972: Pumps for handling volatile liquids.
1S-9137/1978: Code for acceptance tests for centrifugal,

mixed flow and axial flow pumps- Class ‘C’.
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2.01.07

2.01.08

2.01.09

2.01.10

2.01.11

2.01.12

2.02.00

3.00.00

3.01.00

3.02.00

3.03.00

3.03.01

ISO 3555/1977: Acceptance test for centrifugal, mixed flow

BS 5316/1977 and axial flow pumps - Class ‘B’ tests.

Part 2

ISO 2548/1973: - Do - Class ‘C’ tests.

BS 5316/1976

Part 1

API1-610/1989: Centrifugal pumps for general refinery services.

HIS Hydraulic Institute Standards, USA

PTC 8.2/1965: Power Test Codes - Centrifugal pumps.
ASTM-1-165-55 Standard Methods for Liquid Penetration Inspection.

In case of any contradiction with the above standards and annexure, the stipulations in
the annexure shall prevail and shall be binding on the bidder.

SCOPE OF SUPPLY & SERVICES:

The miscellaneous pumps and drives scope shall be as specified in Data Sheet A
/Section IA.

The Capacity, Head, Materials of construction and other particulars of pumps are detailed
in Data Sheet A of the specification.

Accessories:

All the pumps under this specification shall be complete with following standard/special
accessories.

Standard accessories:
a) LT Electric drives/motors (as applicable) with cable gland and lugs at motor end.

(The bare HT drive motors and LT motors not in bidder's scope of supply,
wherever required supplied as free issue by BHEL refer Cl. 5.08.00).

b) Pump motor coupling along with coupling guard.
c) Common base plate for pumps and motor.
d) Self contained lubrication system along with all internal piping, valves, fittings,

specialties etc. as required.
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e) Counter flanges for suction/ discharge nozzles along with fixing nuts, bolts and
gaskets.

f) Anchor bolts, nuts, seating steel works, shims etc. as necessary for mounting the

3.04.00

3.04.01

3.04.02

3.04.03

3.04.04

pump-motor unit on civil foundations.

9) Suitable vent (with valves)/ lifting/ handling attachments for the pump/ motor/
accessories.

h) Suitable drain connections with isolating valves as applicable.

i) Supply of first fill of lubricants with toping requirements for one year of operation

after commissioning and handing over of equipment.

1) Set of “Special” Tools & Tackles for Pumps and motors, if any.

k) Erection and commissioning spares, “on as required” basis.

) Bidder shall provide various drawings, data, calculations, test reports/ certificates,
operation and maintenance manuals, As-built drawings, etc. as specified and as
necessary.

m) Mandatory spares as specified in respective Data Sheet-A of this section.
Services included in Bidder's Scope:

The pumps shall be guaranteed to meet the performance requirements specified vide
Data Sheet -A and also for trouble free operation after commissioning. Schedule of
performance guarantees (Section-1l1A) duly filled and signed shall be furnished with the
bid.

Pumps with Mechanical seal shall be supplied with gland packing arrangement initially to
site and gland packing arrangement shall be replaced by vendor with mechanical seal
arrangement at site after commissioning of the pumps with gland packing. However
Mechanical seal shall be dispatched along with main supply for this purpose. Shaft sleeve
and any other item required for satisfactory operation of Mechanical seal after
replacement at site shall be provided by the pump supplier without any cost implication to
BHEL.

The pumps erected by the purchaser shall be checked by the bidder for correctness of
their installation, alignment, etc. at site prior to their commissioning.

After commissioning of pumps at site, site performance test for Noise, vibration and
parallel running of pumps of all pumps for each unit/project shall be conducted by pump
vendor at project site to ensure that the pumps meet the specified requirements. Pump
vendor shall bring necessary instruments for conductance of site performance test.
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3.04.05

3.05.00

4.00.00

4.01.00

4.02.00

If the site performance is found not meeting the requirements in any respect as specified,
then the equipment shall be rectified or replaced by the vendor, without any commercial
implication to BHEL

Note: Applicability of conducting PG test at site by vendor as per above clause
shall be applicable if indicated in Section-1A.

If conductance of PG test of pumps at site for Noise, vibration and parallel running of
pumps of all pumps for each unit/project is not in bidders scope and same is conducted
by BHEL/ customer. In such cases also, if the site performance is found not meeting the
requirements in any respect as specified, then the equipment shall be rectified or
replaced by the vendor, without any commercial implication to BHEL.

Performance Guarantees for pumps shall stand valid till the satisfactory completion of
performance testing by BHEL and its acceptance by purchaser / customer.

Works excluded from Bidder’s Scope:

a) All HT motors and those LT Motors which are specifically excluded.

b) Civil foundation

c) Suction/ discharge pipe works

d) MCC/ Switchgear/Power supply

e) Power and Control Cables, unless specifically specified in Electrical/ Systems
portion of the specification.

f) Erection of equipments.

BID EVALUATION CRITERIA & LIQUIDATED DAMAGES FOR SHORTFALL:

The bids received shall be evaluated for power consumption at inlet to the motors, in
respect of pumps specified in Data Sheet-A (working pump only viz. not the standby), for
the purpose of price comparisons as briefed below:

The bid evaluation shall be done at the rate as specified in Data Sheet A per one (1) KW
Power consumption, per working pump as follows.

KW = QXHXS
P x M x 367.2
Where = Rated capacity M3hr

Q

H = Rated TDH, MWC

P = Pump Efficiency

M = Motor Efficiency.

S = Specific Gravity of fluid handled

The efficiencies for pumps and motors for arriving at benchmark power for Bid Evaluation
shall be as indicated in Data Sheet A for various pumps.
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4.03.00

5.00.00

5.01.00

5.02.00

5.03.00

5.04.00

5.05.00

5.06.00

No advantage shall be given to the bidder for Aux. Power quoted lower than the Bench
mark values calculated with KW calculation formula at Cl. 4.01.00 above, considering the
bid evaluation efficiencies for pump and motor as indicated in Data Sheet-A. However the
bids shall be evaluated as above if the Aux. Power quoted are higher than Bench mark
values.

NOTE:

1. Efficiencies for HT motors and LT motors not in bidder's scope, for bid evaluation
purpose shall be taken based on the maximum value as furnished in Data Sheet A.

2. During contract stage the Guaranteed power consumption of Pumps with BHEL
supplied drives (HT/LT) for successful bidder shall be reworked by BHEL as below:

Revised guarantee power consumption shall be as per KW calculation formula at CI.
4.01.00 above, where P = pump efficiency guaranteed by bidder and M = motor efficiency
as per approved datasheet of the supplied HT/L'T motor.

Liquidated damages for shortfall in Guaranteed KW

The above guaranteed power consumption shall be demonstrated by the successful
bidder during performance testing at works/ site.

For pumps with BHEL supplied drives, the power consumption shall be compared with
the reworked guarantee power consumption, defined as per note no. 2 of Cl. 4.02.00
above for the purpose of shortfall.

The liquated damages @ twice the bid evaluation rate as above per KW per working
pump shall be levied in the event of failure of bidder to demonstrate the guaranteed
power consumption.

TECHNICAL REQUIREMENTS:

The pumps shall meet the technical requirements of Section-I as well as Section-Il. In the
event of any contradiction of Section-Il with Section-I, the Section-I will prevail.

The pumps shall be Electric motor driven.
The Pumps shall conform to HIS. It is bare minimum requirement, however, any other
equivalent or stringent standard is also acceptable, if, all the requirements of HIS are also

met.

The horizontal pumps shall be Horizontal split casing type with speeds not exceeding
1500 RPM or as indicated in Data Sheet-A.

No negative tolerance shall be permitted in rated capacity & TDH.

No negative tolerance shall be permitted in efficiency at rated capacity.
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5.07.00

5.08.00

5.09.00

5.10.00

5.11.00

5.12.00

5.13.00

The shut off head of pumps shall be more than pump rated TDH and percentage variation
may vary depending on the specific speed of the pump as under:
i. 10-15% for pumps of specific speed up to 1000 US units,
ii. 15-20% for pumps of specific speed in the range of 1000 to 2000 US units,
iii. 20-40% for pumps of specific speed in the range of 2000 to 4000 US units,
iv. Above 50% for pumps of specific speed in the range of 4000 to 7000 US units.

All HT motors and those LT motors which are not in bidder's scope of supply: bare motors
only, shall be supplied as free issue by BHEL through BHEL, based on ratings and TS
(Torque - Speed) curve selected and furnished by the bidders along with their un-priced
bid. The responsibility for satisfactory operation for combined performance of pumps &
motors shall rest with the bidder only as if, the drive motors also have been supplied by
the bidder.

Couplings, base plate, foundation bolts, any other fittings, etc. as required shall be
supplied by the bidders only. BHEL shall supply one number of each type of drive motors
(where drive motor is not in bidder's scope of supply) for shop testing of pumps with job
motors. All other motors shall be dispatched by BHEL directly to project sites.

For all HT motor driven pumps, BHEL has envisaged vibration-monitoring system in their
own scope. The bidder shall make provisions for mounting following on the pump/ pump
shaft:

e Purchaser’s probes in both DE/NDE bearings of pumps

e Key slots on pump shaft and flat surface on bearing housing for mounting vibration
measuring block with dimensions as specified in Data Sheet A.

e Other components as finalized during detailing.

e For mounting of above on the HT motors & specifically excluded LT motors, same
shall be taken care by BHEL.

The pumps shall be capable of developing the required total head at rated capacity for
continuous operation. The pumps shall operate satisfactorily at any point on the Q-H
characteristic curve over a range of 0% to 130% capacity and shall be suitable for
continuous operation between 30% to 130% capacity.

Selection of the pumps shall be such that the design point shall be met even with
negative manufacturing tolerance.

The total head capacity curve shall be continuously rising towards the shut off, the pumps
shall preferably be non-overloading type and stable.

The pumps shall be capable of running over the entire range of NPSH conditions required
without any noise, vibration or cavitations.

The prevailing suction pressures for various pumps are indicated in Data Sheet-A for
suitable mechanical design of pumps.
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5.14.00

5.15.00

5.16.00

5.17.00

5.18.00

5.19.00

5.20.00

6.00.00

6.01.00
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The pumps shall be of stiff shaft design. The minimum internal clearances should be
sufficiently more than the maximum static deflection of the shaft. Shaft size selected must
take into consideration the critical speed as specified in API-610.

Pumps and motors shall run smooth without undue noise and vibration.

The vibration shall be within vibration norms for testing as per American National
Standard for 'Rotodynamics Pump' for Vibration Measurement and allowable values, Doc.
ANSI/ HIS 9.6.4-2009. The applicable vibration limits for each pump, shall be indicated in
the Technical Data sheet to be furnished by the successful bidder after award of LOI/ PO.

The noise level shall be limited to 85 dB at distance of 1.0M.

Pumps of a particular category shall be identical and shall be suitable for parallel
operation with equal load division. Components of identical pumps shall be
interchangeable.

After installation, the guaranteed values of noise, vibration and parallel operation of
pumps shall be tested and verified. If the site performance is found not meeting the
requirements in any respect as specified, then the equipment shall be rectified or
replaced by the vendor, at his own cost.

High reliability of the pumps is an essential requirement and therefore it gets weightage
over its efficiency. It is therefore essential that the bidder choose a standard proven
model from the range of pumps manufactured.

The offered pumps shall be of proven design meeting the experience-qualifying
requirement of their operation at two sites for a minimum period of one year or as
specified in technical PQR. Any deviation to this criterion shall be suitably highlighted in
the deviations schedule.

The bearings shall be self-water lubricated, no external water supply shall be available.
The cooling/ lubrication water for bearings, etc. shall be tapped from the pump discharge
and supplied thru' bidder's integral pipe work.

If water handled by pump is dirty/ not suitable for lubrication/ cooling, the bidder shall

provide requisite strainer/ filters, tanks, motorized valves, etc. after the tap off for the
required service, the arrangement provided shall be subject to Purchaser's approval.

MANDATORY SPARES:

Bidder to provide the Mandatory spares listed vide Data Sheet-A. Unit price of mandatory
spares shall be furnished in price Schedule.

Bidder shall include the cost of Mandatory Spares, unless specified otherwise in Sec-IA
of the specification or NIT.
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7.00.00

7.01.00

7.02.00

7.03.00

7.04.00

7.05.00

OTHER REQUIREMENTS:
The quality of water handled by various pumps shall be as per Data Sheet-A.

The materials of construction for various components specified are the minimum
requirements and materials of construction for other components not specified shall be
similarly selected by the bidder for the intended duty.

The makes of various bought out items of bidder (i.e. motor, bearings, mechanical seal
etc.) shall be subject to purchaser’s approval in the event of order.

Painting for Pumps
a) The surface of SS, Gun metal, brass, bronze and non-metallic component shall not be
applied with any painting.

b) The Steel surface to be applied with painting shall be thoroughly cleaned before
applying painting by brushing, shop blasting etc. as per the agreed procedure.

c) For all the steel surfaces inside the (indoor installation) building, a coat of red oxide
primes of min. thickness DFT of 50 microns followed up with under coat of Synthetic
Enamel paint of min. thickness DFT of 50 microns shall be applied. The top coat shall
consist of two coats each of min. thickness DFT of 50 microns of synthetic enamel
paint and thus total DFT shall be min. 200 microns.

d) For all the steel surfaces exposed to (outdoor installation) atmosphere, a coat of
chlorinated rubber based zinc phosphate primer of min. thickness DFT of 50 microns
followed up with under coat of chlorinated rubber paint of min. thickness DFT of 50
microns shall be applied. Then, intermediate coat consisting of one coat of chlorinated
rubber based paint pigmented with Titanium di-oxide with min. thickness DFT of 50
microns and top coat shall consist of two coats each of min. thickness DFT of 50
microns of chlorinated rubber paint shall be provided. Total DFT of paint system shall
be min. 200 microns.

It is mandatory for the bidder to submit along with the bid, the deviations if any —
whether major or minor in the schedule of deviations only. In the absence of
deviations listed in the “Schedule of deviations, the offer shall be deemed to be full
conformity with the specification, “not-withstanding” anything else stated
elsewhere in bidder’s offer. The implied/indirect deviations shall not be binding on
the purchaser.
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8.00.00

8.01.00

8.02.00

8.03.00

8.04.00

8.05.00

9.00.00

9.01.00

9.01.01

9.01.02

9.01.03

9.02.00

9.02.01

PERFORMANCE REQUIREMENTS

Performance requirements for the pumps shall be as guided in Data sheet - A enclosed
with Section-I.

Pump(s) shall preferably be designed to have the best efficiency at flow within £ 10% of
the specified duty point flow. The pumps shall be suitable for continuous operation at any
point within the “Range of Operation” as stipulated in the Data Sheet - A attached with
Section-I.

Pump(s) shall preferably have a continuously rising head-capacity characteristics from the
specified duty point towards shut-off point, the maximum being at shut-off to enable
parallel operation.

Under all circumstances, the ‘range of operation’ of the pumps shall exclude any unstable
operating zone of the head-capacity curve.

Wherever specified in the Data Sheet - A, pumps of each category shall be suitable for
parallel operation. The head vs. capacity, the BHP vs. capacity characteristics etc. shall
be identical to ensure equal load sharing and trouble-free operation of any pump when
the other pump(s) working in parallel with it trip.

The pump set along with drive motor shall run smooth without undue noise and vibration.
Acceptable vibration limits shall be guided by the HIS of USA. Refer clause 5.15.00
above for permissible limits.

DESIGN AND CONSTRUCTION

Pump Casing

Pump casing shall be provided with adequate number of vents and priming connections
with valves unless the pump is made self-venting and priming. Casing drain, as required,

shall be provided complete with drain valves. It shall be provided with a connection for
suction and discharge pressure gauge as standard feature.

Pump design must ensure that the nozzles are capable of withstanding external reactions
not less than those specified in API-610.

In case where an expansion joint is located at pump discharge, the pump assembly will
be subjected to an additional thrust which will be transmitted to the foundation. This
additional thrust shall be taken into the consideration of pump design.

Impeller

The Impeller assembly shall be dynamically balanced and designed with critical speed
substantially above the operating speed.
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9.03.00

9.03.01

9.04.00

9.04.01

9.05.00

9.05.01

9.05.02

9.06.00

9.06.01

9.06.02

9.06.03

9.06.04

9.06.05

9.06.06

Wearing Rings

Replaceable type wearing rings shall be furnished to prevent damage to impeller and
casing.

Shaft

Shaft size shall be selected considering that the critical speed shall be away from the
operating speed as recommended in applicable Code/Standard. The critical speed shall
be at least 30% higher than the rated speed.

Shaft Sleeves

Renewable type fine finished shaft sleeves shall be provided at the stuffing
boxes/mechanical seals. Length of the shaft sleeves must extend beyond the other faces
of gland packing or seal end plate so as to distinguish between the leakage past Shaft
and shaft sleeve and that past the seals/glands.

Shaft sleeves shall be properly fastened to the shaft to prevent any leakage or loosening.
Shaft sleeve assembly should ensure concentric rotation.

Bearings

Bearings shall be easily accessible without disturbing the pump assembly. A drain shall
be provided at the bottom of each bearing housing.

Heavy-duty sleeve/ball/roller type bearings shall be provided to take care of the radial
loads.

In case of sleeve type radial, axial thrust shall be absorbed in suitable hydraulic devices
and/or thrust bearings.

Bearings and hydraulic devices (if provided for balancing axial thrust) shall be of
adequate design for taking the entire pump load arising from all probable conditions of
continuous operation. Life of the bearings shall be guided by the design standard of the
pump. Antifriction bearings of standard type, if provided, shall be selected for a minimum
life 20,000 hrs. of continuous operation at maximum axial and radial loads at rated speed.
Thrust bearing shall be capable of running continuously at maximum load.

The bearing shall be oil/grease lubricated. Suitable lubricating arrangement for the
bearings shall be furnished with the pump complete with all accessories like pump, filters,
piping, fittings, valves, interlocking and supervising instruments etc. as necessary. The
design shall be such that the bearing lubricant does not contaminate the liquid being
pumped.

Bearing housing for HT motor driven pumps shall have provision for mounting
temperature measuring device.
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9.06.07

9.07.00

9.07.01

9.07.02

9.08.00

9.08.01

9.08.02

9.08.03

9.08.04

9.08.05

9.09.00

9.09.01

9.09.02

Bearings of reputed makes are to be provided, same shall be indicated in Technical Data
sheet to be furnished by the successful bidder after award of LOI/ PO, subject to
acceptance of BHEL/ end customer, without any price implication to BHEL.

Stuffing Boxes

Stuffing box design shall permit replacement of packing without removing any part other
than the gland.

Stuffing boxes shall be sealed/cooled by the fluid being pumped/external clear water, as
specified in the Annexure. All necessary pumps, piping, fittings, valves, instruments etc.
as required for safe and trouble-free operation of the pumps and as specified in the
Annexure shall be included in the scope of supply.

Mechanical Seals

Mechanical seals (cartridge type) shall be provided if specified in the Data Sheet-A of this
section. The pump supplier shall co-ordinate with the seal maker in establishing the direct
circulation rate for maintaining a stable film at the seal in the chamber. The seal piping
system shall form an integral part of the pump assembly.

When handling liquids near boiling point, suitable arrangement for external cooling shall
be provided so as to prevent flashing at the seal faces.

For the seals under vacuum service, the seal design must ensure sealing against
atmospheric pressure, even when the pumps are not operating.

Pumps with Mechanical seal shall be supplied with gland packing arrangement initially to
site and gland packing arrangement shall be replaced by vendor with mechanical seal
arrangement at site after commissioning of the pumps with gland packing. However
Mechanical seal shall be dispatched along with main supply for this purpose. The special
tools (if any) required for above shall be arranged by bidder.

Mechanical seals of reputed makes are to be provided, same shall be indicated in
Technical Data sheet to be furnished by the successful bidder after award of LOI/ PO,
subject to acceptance of BHEL/ end customer, without any price implication to BHEL.

Drive Unit
The pumps shall be driven by electric motor directly coupled as specified in the Data
Sheet-A of this section. A heavy duty coupling along with coupling guard shall be

provided between the pump and drive unit.

Unless otherwise specified in Data Sheet-A of this section, drive unit power rating shall be
the maximum of the following requirements.
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9.10.00

9.10.01

9.10.02

10.00.00

10.01.00

10.02.00

a) 16% margin over the pump shaft input power at the rated duty point.

b) 10% margin over the maximum pump shaft input power required within the ‘Range
of Operation’.

c) Pump shaft input power required considering the overloading of the pump assuming
single pump operation in the event of tripping of one or more of the pumps operating
in parallel.

Coupling for pump & Motor Shaft

The pump and motor shafts shall be connected with adequately sized flexible coupling of
proven design with spacer to facilitate dismantling of the pump without disturbing the
motor. Necessary coupling guard shall be provided.

No. of coupling holes for joining coupling hubs shall be even in number and preferably in
multiples of four.

INSPECTION AND TESTING

The Quality Plans enclosed in the specification are for bidder’s guidance only. The bidder
shall comply with these and other minimum requirements specified in the specification
and shall furnish his own quality plan in the event of order based on the guidance given
as above, for approval by BHEL/Customer.

The Bidder shall carry out the following specific tests inspections to ensure that the
equipment furnished lies in strict conformance with the specification and also in
accordance with applicable codes/standards and good engineering practice.

a) Identification and Testing

i) All materials used for pump construction shall be of tested quality. Material
shall be tested as per the relevant standard and test certificates shall be
made available to the Owner.

i) 100% PMI (Process Material Identification) inspection for material grade of
pump casing, shaft and impeller shall be done by vendor & certification shall
be submitted for review of BHEL. Further BHEL reserves the right to conduct
random & independent PMI inspection on pump casing, shaft and impeller to
ascertain the grade of material during inspection at vendor works.

iii) Tests for each pump included under this section shall include but not be
limited to the following:
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- The entire surface of the impeller / casing / diffuser castings shall be
subjected to Dye Penetration Test as per ASTM Specification no.:1-165-
65.

- Shaft coupling & other active components shall be subjected to Dye
Penetration and Ultrasonic Tests.

- Wearing rings, shaft sleeves shall be subjected to Dye Penetration Test.

- Fabricated components of pumps shall be subjected to Dye Penetration
test on weld.

- Verification of material, witnessing of pouring, casting and inspection of
finished fabricated/castings.

- Inspection of finished castings for impeller and verification of materials.
- Inspection of pump shaft and verification of material.
- Witnessing of NDT/review of NDT reports.

- Static balancing test for impeller and dynamic balancing of complete
rotating parts as per ISO- 1940 to grade 6.3 or better.

- Complete Inspection of assembled pump.
b) Hydraulic Testing

The pump casing shall be hydrostatically tested at maximum of the following:
i. 2times the TDH (Total Dynamic Head) at rated capacity (or)

ii. 1.5 times the shut-off pressure (or)

iii. System Design pressure indicated in Data Sheet-A of Section-I.

The HT pressure shall be maintained for a period of not less than 30 minutes.
During testing there should not be any pressure drop & leakage.

c) Performance Test at Shop

i) Each pump shall have to be tested to determine the performance curves of the
pumps. These tests are to be conducted in presence of Owner’s
representative as per the requirements of the Standards of Hydraulic Institute
of USA (ASME-Power Test Code PTC 8.2/BS-599) or any other equivalent
standard.

ii)  Performance tests are to be conducted to cover the entire range of operation
of the pumps at rated speed. These shall be carried out to span 130% of rated
capacity up to pump shut-off condition. A minimum of five combinations of
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10.03.00

11.00.00

11.01.00

11.02.00

12.00.00

13.00.00

head and capacity are to be achieved during testing to establish the
performance curves, including the design capacity point, shut-off point and the
two extremities of the range of operation as specified in the annexure. After
completion of performance test, all pumps shall be stripped down for
inspection of internals.

iii)  Tests shall be conducted with actual drive motors being furnished.

iv) NPSH tests are to be conducted for each type at 3% head drop conditions, if
specified in the pump approved QP.

v)  All rotating components of the pumps shall be subjected to static and dynamic
balancing tests. The assembled rotor will be subjected to dynamic balancing
tests.

vi)  Mechanical run test shall be carried out on all pumps to determine the
vibration levels, noise levels etc. This test shall be conducted at site also.
However, test value at site shall be used for the acceptance of the equipment.

Inspection of Mandatory/ Recommended spares shall be in line with approved QP for
main supply.

DRAWINGS/ DOCUMENTS DISTRIBUTION SCHEDULE

After award of LOI, the successful bidder shall submit drawings/documents as per Data
Sheet-C.

The no. of drawings/documents to be submitted shall be as per Data Sheet-C.

The various Sections-I's & II's along with Data Sheets attached in this specification
together with the specification for Miscellaneous Pumps shall be complied with by the
bidders.

Bidder to submit all drawing/ documents in soft as well as hard copy in the event of order
as per schedule indicated in section-IA.

Within one (1) week of receipt of BHEL comments a technical representative from
Bidder's works shall come for meeting with BHEL along with revised documents to
resolve all issues and incorporate all comments in the soft copy here only for further
submission to customer.

Further on receipt of customer’'s comments on the documents a technical representative
from Bidder's works shall come for meeting with Customer to resolve all issues and
incorporate all comments in the soft copy here only and further resubmission of same to
Customer. The representative shall be available here till Category-I approval of all the
drawings and documents.
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14.00.00

15.00.00

Guarantee for all pumps shall at least remain valid for 18 months from the Unit
commissioning date or as specified in NIT.

The following documents only shall be furnished by the bidder with his offer:

a)
b)

f)

Compliance certificate duly signed and stamped (enclosed at Section-IIB).

GA drawings of pumps and motors with following: (shall be only for reference
purpose, same shall not be reviewed/commented by purchaser at this stage and shall
be subject to approval only during contract).

e Civil static & dynamic loads.

e Foundation details.

Guarantee Schedule duly signed and stamped (enclosed at Section-IlI1A).

Technical deviation schedule (if reqd.) (enclosed at Section-IlIC).

Data for drive Motor (HT/LT- which is not in bidder's scope of supply - as applicable):
Load torque speed curves of the pumps, selected motor rating, rpm, GD? of driven
equipment.

Unpriced copy of the price bid shall be furnished along with the technical bid.

Apart from above no other Drgs./Docs./Data sheets etc. are required to be
submitted at bid stage and even if furnished shall not be taken cognizance of.

In

case of any deviation from this technical specification, the same shall be

indicated in the schedule of deviations as per Section-llIC or NIT. In the absence of
duly filled schedules it will be assumed that the bid strictly conforms to the
specification.
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14

1.5

1.6

1.7

1.8

1.9

2.0

DATA SHEET-C

Drawings / documents distribution schedule to be followed by successful Bidder:

1.0 Drawings/documents submission schedule, shall be as per Section-IA.
The successful bidder shall submit at least following drawings/ documents:

1.1 Fully dimensioned outline general arrangement drawings of the pump and motor assembly. This drawing

should include foundation base plate/sole plate details as applicable, civil foundation, anchor bolt
details, loading data (Static and Dynamic), points of connections of external piping, cables and
mounting of devices furnished by the supplier and details for Gap between Coupling Shafts, Float &
details for axial/radial tolerance allowed etc. which are required for erecting agency during erection of

pump.

1.2 Cross sectional drawing of the equipment showing the details of assembly of components and their

material of construction with standard applicable codes.

1.3 Technical datasheet as per Datasheet-B (Section-11ID) including characteristic curves of pumps showing

the following:

a) Flow Vs Head

b) Flow Vs Power

c) Flow Vs Efficiency

d) Flow Vs NPSHR/ minimum submergence

QAP for pump and QAP for motors (if applicable).

GA, Datasheet, Curves etc. for drive motor (as applicable).

Operation and maintenance manual.

Lubrication arrangement drawings for external lubrication (if applicable).

PG test procedure as per clause 3.04.04 (if applicable).

Motor type test document (if applicable).

Within the stipulated time period as per vendor’s drawings/ documents schedule as per NIT, the O&M
Manual comprising of minimum following shall be submitted:

a) Drawings of components & details as deemed necessary.

b) Instruction manual for erection, operation & maintenance.
c) Storage instruction.

3.0 Before dispatch of the equipment the bidder shall furnish the following.

a) Material test certificates.
b) Shop test reports & certificates.
c) Fulfilment of packing instructions as indicated in Section-IA of this specification.

4.0 Distribution of drawings / documents for all projects:

The no. of copies of drawing/ documents to be submitted by the successful bidder, after the award of the
contract shall be as per Section-lA or as specified in NIT.
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1.0

2.0

%)

%)

%)

INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors.

CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechanical vibration of rotating electrical machines

In case of imported motors, motors as per [EC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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3.5.1

3.5.2

4.0

4.1

4.2

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

i) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
suitable for mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto

bus transfer.

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES
Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.
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4.7.8.

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
IS:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or U W & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.1. or MS strip grounding conductor of size

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.

General
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4.9.1

49.2
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4.9.5

4.9.6

4.9.7

5.0

5.1

5.2

5.4

6.0

Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs.
and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per IS: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
<) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.
ii) Speed vs. time at rated voltage and minimum starting voltage.
iii) Torque vs. speed at rated voltage and minimum voltage.

For the motors with solid coupling the above curves i), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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672753/ 2522 IRS BV IR SPEC. NO.: PE-TS-483-100-N001
T TECHNICAL SPECIFICATION SECTION: 1A
Hﬂn MISCELLANEOUS PUMPS SUB-SECTION:
REV.NO. 01 DATE 03.02.2022
STANDARD TECHNICAL REQUIREMENTS | SHEET 1  OF 1

SECTION IlIIA

GUARANTEE SCHEDULE
(TO BE SUBMITTED ALONG WITH THE BID BY ALL BIDDERS)
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672753/ 2522 IRS BV IR SPEC. NO.: PE-TS-483-100-N001
T TECHNICAL SPECIFICATION SECTION: 1lIB
Hﬂn MISCELLANEOUS PUMPS SUB-SECTION:
REV.NO. 01 DATE 03.02.2022
STANDARD TECHNICAL REQUIREMENTS | SHEET 1  OF 1

SECTION llIB

COMPLIANCE CERTIFICATE
(TO BE SUBMITTED ALONG WITH THE BID BY ALL BIDDERS)




6727

r ER e or)

TECHNICAL SPECIFICATIONS __ |SPECIFICATION |PE-TS-483-100-N001, Rev.01
/PS-P RENEOUS PUMPS NO.:
NTPL 2X500 MW TUTICORIN-FGD _|VOLUME- - SECTION: [IIB
PROJECT
COMPLIANCE CERTIFICATE REV. NO. 01 DATE.  |03.02.2022

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

a)

b)

d)

e)

m)

The scope of supply, technical details, construction features, design parameters etc. shall be as per technical specification &
there are no exclusions/ deviations with regard to same.

QP test procedures shall be submitted in the event of order based on the guidelines given in the specification & QP
enclosed therein.

QP will be subject to BHEL/ CONSULTANT/ CUSTOMER approval in the event of order & customer hold points for
inspection/ testing shall be marked in the QP at the contract stage. Inspection/ testing shall be withessed as per same apart
from review of various test certificates/ Inspection records etc.

All drawings/data — sheets etc. to be submitted during contract shall be subject to BHEL/ CONSULTANT/ CUSTOMER
approval.

There are no other deviation with respect to specification other than those furnished in the ‘Schedule of Deviations’.

Bidder shall include the cost of Mandatory Spares, unless specified otherwise in Sec-IA of the specification or NIT.

Any mandatory spares stated as not applicable, shall have to be supplied without any cost implication to BHEL in the event
they are found to be applicable during detail engineering stage.

The offered materials should be either equivalent or superior to those specified. Also for components where material is not
specified it shall be suitable for intended duty. All materials shall be subject to approval in the event of order.

Prices for recommended spares (if any) for 3 years operation shall be furnished separately & not included in the base price.

The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included in the base price (If
bidders reply to this is “No commissioning spares are required” and if some spares are actually required during
commissioning same shall be supplied by bidder without any cost to BHEL).

All sub vendors shall be as per BHEL/CONSULTANT/CUSTOMER approved list.

Tests for noise, vibration, parallel running etc. for pumps shall be conducted at site by Pump Vendor/BHEL as per cl. no.
3.04.00 of Section-lIA and if the site performance is found not meeting the requirements in any respect as specified, than the
equipment shall be rectified or replaced by the vendor, at his own cost.

Any special tools & tackles, if required, shall be in bidder’s scope.

All models offered have been supplied by bidder in the past and are meeting the experience qualifying criteria of

BHEL/CONSULTANT/CUSTOMER (viz. offered model is successfully operating in two separate stations for at least one
year or as specified in technical PQR). Any deviation to this criteria shall be suitably highlighted in deviation schedule.

All selected motor ratings have minimum margins as per Datasheet A, Section ID.

We the undersigned hereby undertake to meet the compliance requirements as listed above on the conditions as elsewhere specified.

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME

DESIGNATION SIGNATURE DATE COMPANY SEAL
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672753/ 2522 IRS BV IR SPEC. NO.: PE-TS-483-100-N001
T TECHNICAL SPECIFICATION SECTION: 1lIC
aﬂn MISCELLANEOUS PUMPS SUB-SECTION:
REV.NO. 01 DATE 03.02.2022
STANDARD TECHNICAL REQUIREMENTS | SHEET 1  OF 1

SECTION llIC

DEVIATION SCHEDULE
(TO BE SUBMITTED ALONG WITH THE BID BY ALL BIDDERS AS PER NIT
FORMAT)
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672753/20Z22IPS-PEM-YIREE. SPEC. NO.: PE-TS-483-100-N001

T TECHNICAL SPECIFICATION SECTION: 1liD
MISCELLANEOUS PUMPS SUB-SECTION:

REV.NO. 01 DATE 03.02.2022
STANDARD TECHNICAL REQUIREMENTS | SHEET 1 OF 1

SECTION IIID

DATA SHEET - B FOR PUMPS (FORMAT ATTACHED)
ELECTRICAL LOAD DATA (FORMAT ATTACHED)
CABLE SCHEDULE (FORMAT ATTACHED)
MOTOR DATASHEET (FORMAT ATTACHED)

(TO BE SUBMITTED BY SUCCESSFUL BIDDER AFTER AWARD OF
CONTRACT)




PROJECT:
672753/2022/H ISE MISCELLANEOUS PUMPS
DATASHEET - B
SL. DESCRIPTION uUom PUMP
DATA
1.0 GENERAL
1.1 Desgination of the Pump
1.2 Manufacturer
1.3 Model No.
1.4  |No. of pumps Nos.
1.5 System Design Pressure Kglcm?
1.6 Specific Gravity of fluid to be handled -
2.0 PERFORMANCE PARAMETERS
2.1 Performance standard
22 Rated capacity. M3/hr
(No negative tolerance)
2.3 |Total Dynamic Head (TDH) at rated MwWC
capacity (No negative tolerance)
2.4  [Shut off head MWC
2.5 Range of Operation of the Pump
a) Min.Flow M%/hr
b) Max.Flow M>/hr
2.6 The pumps offered have continuously
rising head capacity curves from the
duty point towards shut off point.
2.7 The pumps offered have stable rising H-
-Q curves within the "Range of Operation"
2.8  |Pump rated speed RPM
2.9 Vibration measurements (2.9.2 is applicable in addition to 2.9.1 for Pumps with speed less than 600 RPM )
2.91 Max.value of vibration on any pump /motor bearing w.r.t. velocity (Vrms) as per ANSI/ HIS 9.6.4 for speed > 600 RPM
a) Guaranteed at manufacturer's works mm/s
b) Guaranteed at site mm/s
Max.value of vibration on any pump /motor bearing w.r.t. peak to peak amplitude as per ANSI/ HIS 9.6.4 for speed <= 600
29.2 RPM
a) Guaranteed at manufacturer's works microns
b) Guaranteed at site microns
2.10 [Max. noise Level (Guaranteed at site) dB
2.11 |Guaranteed Pump efficiency at %
rated head & rated capacity without
-ve tolerance
2.12 |Power consumption
a) Guaranteed pump input power at KW
duty point
b) Guaranteed max. Pump input power KW
within range of operation.
c) Max. pump input power at shut off KW
d) Guranteed power at motor input KW
2.13 [NPSH required at rated capacity MWC
3.0 DESIGN & CONSTRUCTION FEATURES
3.1 Type of pump casing
3.2 Pump duty
3.3 Type of Impeller
3.4 Location
3.5 Pump suitable for parallel operation
3.6 Torque speed curve of the pump & drive
motor furnished for pumps with drive
motor rating of 100 KW and above.
3.7 Pump number of stages
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PROJECT:
672753/2022/H ISE MISCELLANEOUS PUMPS
DATASHEET - B
SL. DESCRIPTION uUom PUMP
DATA

3.8 Specific speed

N = RPMx (Flowin USGPM)"

(Head in Ft.)**

3.9 Minimum suction head required in MLC for

pump operation at maximum discharge

point within the 'Range of Operation’

specified (NPSHR at max. flow).
3.10 |[Whether pump is suitable/designed so

that pump internals can be attended

without disturbing suction and discharge

piping.
3.11 |Type of coupling between pump & motor
3.12 |Bearing (DE & NDE)

a) Type and manufacturer

b) Bearing no.

C) Type of lubrication

d) Design life (Hrs.)
3.13 |Shaft Sealing arrangement

a) Type and manufacturer

b) Sealing liquid

€) Requirement of external water if any

i) Quality
i) Quantity/ Pump M>/hr

3.14 |In case separate oil/grease/water pump

or any such equipment required for

bearing lubrication/stuffing box gland

sealing,furnish full technical details of

these equipment and their drive.
4.0 MATERTIAL OF CONSTRUCTION (Indicate applicable code/ standard)
4.1 Casing
4.2 Impeller
4.3 Shaft
4.4 Shaft sleeves
4.5 Wear ring
4.6 fasteners
4.7 Gland
4.8 Lantern ring
4.9 Mechanical seals (faces)/

Gland packing
410 [Base plate
5.0 CONNECTIONS AND OTHER DIMENSIONAL DETAILS
5.1 Impeller diameter |mm |
6.0 DRIVE DATA
6.1 Drive unit output at 50°C ambient condition |KW/ P |
7.0 INSPECTION & TESTING
7.1 Material test
7.2 Hydrostatic test pressure Kg/cm2
7.3 Hydrostatic test duration Min.
7.4 Performance test on pump at shop
7.5 Dyanamic balance test
8.0 WEIGHT AND LOADING DATA
8.1 Weight of the pump & drive assembly Kg
8.2 Weight of the heaviest piece to be handled Kg

126



PROJECT:
672753/2022/H ISE MISCELLANEOUS PUMPS
DATASHEET - B
SL. DESCRIPTION uUom PUMP
DATA
8.3 Size of base plate (length x width) mm
9.0 ADDITIONAL INFORMATION FOR VERTICAL PUMPS
9.1 Type of pump
9.2 No. of stages for Vertical Turbine Pump Nos.
9.3 Bowl Head MLC
9.4  [Bowl Efficiency %
9.5 Setting Length m
mm X
9.6 Column pipe OD X Thickness mm
9.7 No of column pieces Nos.
9.8 No of intermediate shafts Nos.
9.9 No of bearings Nos.
9.10 |Type & make of Bearing
9.11 |Sealing/lubrication arrangement of bearings
9.12 |Capacity of overhead forced lubrication tank m®
9.13 |Nos of forced lubrication pumps Nos.
9.14 |Capacity of forced lubrication pumps m3/Hr
9.15 |TDH of forced lubrication pumps MLC
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672753/2022/PS-PEM-MSE| nTLe SPECIFICATION NO.
e MOTORS
DATA SHEET-C VOLUWE L
SECTION D
2x500 MW NLC Tamil Nadu Power Ltd. REV_NO.00 DATE 21.07.2021
SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 c¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FLC (including IS tolerance)
15 Torque

a) Starting

b) Maximum
16 Permissible temp rise at rated output over ambient temp & method
17 Noise level at 1.0 m (dB
18 Amplitude of vibration
19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

¢) At 75% load
NAME OF VENDOR

REV.
NAME SIGNATURE DATE SEAL
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672753/2022(PS-PEM-MSE| nLe SPECIFICATION NO.
MOTORS
-
G DATA SHEET-C VOLUWE L
- SECTION D
2x500 MW NLC Tamil Nadu Power Ltd. REV_NO.00 DATE 21.07.2021
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
c¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone Oo/1/11
ii | Group 1A /TIB/1IC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > SSKW)
a) Torque speed characteristic
b) Thermal withstand characteristic
¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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