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SCOPE OF ENQUIRY/ INTENT OF SPECIFICATION

The specification covers design (i.e. Preparation and submission of drawing /documents
including “As Built” drawings and O&M manuals), engineering, manufacture, fabrication,
assembly, inspection / testing at vendor's & sub-vendor’s works, painting, maintenance
tools & tackles (as applicable), fill of lubricants & consumables along with spares for
erection, start up and commissioning as required, forwarding, proper packing, shipment
and delivery at site complete with all accessories for the total scope defined as per BHEL
NIT & tender technical specification as specified, amendment & agreements till placement
of order, demonstration testing and handing over to BHEL’s customer of Lube Qil Transfer
Pumps as per details in different sections / volumes of this specification and various pre-
award agreements for 1X660 MW UPRUVNL PANKI TPS, EXTENSION.

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

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

The extent of supply under the contract includes all items shown in the drawings,
notwithstanding the fact that such items may have been omitted from the specification or
schedules. Similarly, the extent of supply also includes all items mentioned in the
specification and /or schedules, notwithstanding the fact that such items may have been
omitted in the drawing.

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

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

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

1.8 Deviations, if any, should be very clearly brought out clause by clause in the enclosed
schedule otherwise, it will be presumed that the vendor's offer is strictly in line with NIT
specification.

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

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

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

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

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

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

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

Bidder to note that BHEL reserves the right for drawing/document submission through web based
Document Management System. Bidder would be provided access to the DMS for
drawing/document approval and adequate training for the same. Detailed methodology would be
finalized during the kick-off meeting. Bidder to ensure following at their end.

¢ Internet explorer version — Minimum Internet Explorer 7.
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¢ Internet speed — 2 mbps (Minimum preferred).

* Pop ups from our external DMS IP (124.124.36.198) should not be blocked.
* Vendor’s internal proxy setting should not block DMS application’s link (http://dmsserver.
bhelpem.com/Wrench%20Web%20Access/Login.aspx.).
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SECTION-I, SUB-SECTION-A : GENERAL PROJECT INFORMATION

1.0 PROJECT INFORMATION
1.1 Owner UTTAR PRADESH RAJYA VIDYUT UTPADAN
NIGAM LIMITED, LUCKNOW
1.2 Project Title Panki Thermal Power Station (1x660MW)
1.3 Owner'’s Engineer DEVELOPMENT CONSULTANTS PVT. LTD
1.4 Project Site Location Place Panki
District Kanpur
State Uttar Pradesh
Country India
1.5 Latitude & Longitude North N26°28'20"
of project site East E 80°14/32”
1.6 Nearest Railway Station Panki 5 km
1.7 Nearest Town Kanpur 16km
1.8 Nearest Highway National Highway - 25
1.9 Nearest Airport Kanpur 25 km
Lucknow 80 Km
1.10 Nearest Commercial Delhi 140 km
Airport
1.11 Nearest Water Body Lower Ganga Canal, adjacent to site
1.12 Land Land is in possession of UPRVUNL.
1.13 Station Graded Level
Elevation from Mean sea Plant FGL > RL(+) 126.0M > EI(-) 0.500M
level (MSL)
Plant FFL > RL(+) 126.5M > EI(+/-) 0.000M
1.14 Water
1.14.1 | Nearest Water Source Lower Ganga Canal system running adjacent for
project site
1.14.2 | Water Requirement for ~ 1927 m3/hr considering closed cooling cycle
station with NDCT.
Additional 700m?>/hr for ash slurry preparation
during emergency ash disposal to ash dyke.
1.14.3 | Raw Water Analysis from Refer Appendix - I
Upper Ganga Canal
1.15 Site Ambient Condition
1.15.1 | Monthly mean (DBT) Maximum 44.4 °C
Minimum 3.8 °C
1.15.2 | Extreme Recorded (DBT) Maximum 47.3 °C
Minimum -0.9 °C
1.15.3 | Monthly mean (WBT) Maximum 27.3 °C
Minimum 9.2 °C
1.15.4 | Relative Humidity Maximum 84 %
Minimum 28 %
1.15.5 | Average relative humidity Annual Average 65 %
1.15.6 | Rainfall Annual average 832.6 mm
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Heaviest fall 247.4 mm
recorded in 24 hrs

.15.7

Basic Wind Speed

47.00 m/s As per IS: 875 part - III

For wind resistance design of structure &
equipment refer relevant civil section

.15.8

Climatic condition

For detailed information refer attached
Climatological data as published by IMD for
Kanpur station.

.16 Seismic data Zone - III As per IS: 1893
For earthquake resistance design of structure &
equipment refer relevant civil section
1.17 Fuel Data
1.17.1 | Coal Source Coal requirement for this stage of the project is
estimated as 2.99 million tones/annum
considering 660 MW capacity, GCV of blended
coal 4030 kcal/kg, Heat Rate as 2317 kcal/kwh
and 90% PLF as per CERC operative norms
effective from 1/4/20009.
1.17.2 | Coal Transportation Thru BOXN wagons of Indian Railways System
1.17.3 | Coal Analysis Refer Appendix - II
1.17.4 | Support Fuel (HFO / LDO) Support fuel will be transported by road tankers
transportation or by Railway system. Start-up / support fuel for
the proposed project will be LDO/HFO.
.17.5 | Support Fuel (HFO / LDO) Refer Appendix - II
analysis
Appendix — I: Raw Water Analysis (Source - Lower Ganga Canal)
. No. | Description Parameter
Unit
Physical characteristics
pH at 25°C - 8.00
Turbidity Silica Scale 500
Total Suspended solids ppm 250
Total Dissolved solids ppm 241
Colour Hazen <5
Cations
Calcium Hardness ppm as CaCOs 80
Magnesium Hardness ppm as CaCOs; 40
Sodium + Potassium ppm as CaCOs; 36
Iron ppm as CaCO; 1.5
Total Cations ppm as CaCOs 157.5
Anions
Bicarbonate ppm as CaCOs 100
Carbonate ppm as CaCOs 0.95
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S. No. | Description Parameter
Unit
Hydroxyl ppm as CaCOs 0.05
Chlorides ppm as CaCOs 20
Sulphate ppm as CaCOs 36
Nitrate ppm as CaCOs; 0.5
Total Anions ppm as CaCOs 157.5
4 Carbon Di-oxide as CO, ppm 1.97
5 Dissolved Silica ppm as SiO, 10.0
6 Colloidal Silica ppm as SiO, 0.5
7 Organic Matter ppm as 02 4.0
Appendix - IT : Coal Quality Parameter
SI.N Particulars Unit Performance / Worst Best Fuel
0. Design Fuel Fuel
1.0. Proximate Analysis By
(As Received Basis) Weight
1.1. Moisture % 10.5 12 12
1.2, Ash % 35 43 32
1.3, Volatile Matter % 26 19 27
1.4. Fixed Carbon % 28.5 26 29
1.5. Total % 100 100 100
1.6. Gross Calorific Value kcal/kg 3700 3200 4200
2.0. Ultimate Analysis
(As Received Basis)
2.1. Moisture % 10.5 12 12
2.2. Ash % 35 43 32
2.3. Carbon % 42 33.5 44
2.4. Hydrogen % 2.0 2.4 2.77
2.5. Nitrogen % 1.6 1.3 1.5
2.6. Sulfur % 0.46 0.45 0.5
2.7. Oxygen % 8.44 7.35 7.23
2.8. Total % 100 100 100
3.0. Hard Groove Index 53 50 55
4.0. Ash Fusion Range
a) | Initial Deformation °Cc 1200 1154 1165
Temperature
b) Hemispherical Temperature °Cc 1350 1300 >1350
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SI.N Particulars Unit Performance / Worst Best Fuel
o. ‘ Design Fuel Fuel

C) Fusion Temperature °C >1400 >1400 >1400
Source: Saharpur Jamarpani Coal Mine, Jharkhand

Imported Coal

Sl. No. ltem Unit Design Coal

1. Gross heating Value Kcallkg 5500
Source: Indonesia / South African coal Amendment

Light Diesel Qil (LDO): As per

Appendix - III : Light Diesel Oil (LDO) (IS:15770:2008.
As per IS: 1460-2000
S.No. Property Unit Value
1.0 Ash content (max) % by mass 0.02
2.0 Carbon residue (Rams Bottom) max % by mass 0.2
3.0 Cetane number (Min) - -
4.0 Pour Point (max)
a) Winter °C 12
b) Summer 21
5.0 Flash Point (min)
a) Abel °C -~
b) PenskyOMartens 68
6.0 Kinematic Viscosity at 38 deg Cst 2.5to 15.7
7.0 Sediments (max) % by mass 0.1
8.0 Sulphur Content (max) % by mass 1.8
9.0 Water Content (max) % by volume ===
10.0 Gross Calorific Value (GCV), approx kCal/kg 10,000
11.0 Density at 15°C Kg/m?> 850 to 870
Appendix - IV : Heavy Fuel Oil (HFO
As per IS: 1593-1982
S.No. Property Unit Value
1.0 Viscosity at 50 °C Cst 370
2.0 Density at 15°C (approx) Kg/m?> 890 to 950
3.0 Flash Point (min) °C 66
4.0 Pour Point (max) °C 20
5.0 Water Content (max) % by volume 1
6.0 Sediments (max) % by weight 0.25
7.0 Sulphur Content (max) % by weight 4.5
8.0 Ash content (max) % by weight 0.1
9.0 Gross Calorific Value (GCV), approx kCal/kg 10,000
2.0 Access to Site

The nearest town Kanpur is about 16 km from site. It is easily accessible by

Railway/Road.
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Light Diesel Oil (LDO): As per IS : 15770 : 2008.


3.0

4.0

Dedicated railway link is available for the transportation of coal and fuel oil
for the power plant. No problem is envisaged in accessibility and
transportation of heavy equipment to site by road or rail.

Plant Rating, Capacity, Availability, PLF

Plant continuous rating will be 660 MW at generator terminals based on the
following site conditions.

. Ambient air temperature

. Condenser cooling water inlet temperature of 33°C and 10°C
temperature rise across the condenser.

. Generator power factor of 0.85 (zero point eight-five).

. Fuel specification as given elsewhere.

. Design temperature for electrical equipment is 50°C.

The VWO capacity of the steam turbine 660 MW will be 105% or 693 MW
and the Boiler maximum Continuous Rating (MCR) will be established to
match the steam requirement at VWO conditions. The capacity of the unit is
selected so as to deliver the rated output even after ageing that will occur
between overhauls, as a result of deposition of salts in turbine blades, wear
and tear etc.

Power Evacuation

The power generated from the proposed project will be evacuated over the
400 KV through a 400 KV open switchyard. Further to Switchyard
distribution will be by UPTRANSCO. Interconnection of proposed 400 KV
Switchyard with existing 220 kV switchyard shall be done as specified
elsewhere in specification.
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TITLE: SPECIFICATION No: PE-TS-426-567-A001

oy ¥ o
1X660 |v(|:w UFéRVUSNL F::ANEI TP(s), EXgENSION SECTION-I, SUB-SECTION-C1A
TECHNICAL SPECIFICATION FOR
REV. DATE: JULY 201
LUBE OIL TRANSFER PUMPS 00 v 019
SHEET:1O0F 1
1.0 SCOPE OF WORK

11

1.2

2.0

2.1

3.0
3.1
3.2
3.3
3.4
3.5
3.6
4.0
4.1
4.2

5.0

Design, engineering, manufacturing, inspection and testing at manufacturer’s works,
painting, supply/delivery duly packed at project site for pump & motor set duly
coupled and unitised on a common base frame with coupling guard, foundation bolts,
flanges, companion flanges with nuts bolts and gaskets, drip pan with plugged draining
arrangement, strainer with flanges, companion flanges, nuts, bolts & gaskets,
foundation bolts etc along with commissioning spares and all accessories as indicated
in the pump Datasheet-A and Datasheet-C under SUB-SECTION -C3A.& C3B

The scope of equipment (Quantity, Capacity, Head and the type of strainer) to be
supplied shall be as per Data sheet-A (PE-DC-426-100-N137) given under SUB-
SECTION- 3CA.

Mandatory spares: Not Applicable
TERMINAL POINT

a) Suction strainer nozzle counter flange (suction side)
b) Pump discharge nozzle’s counter flange.

For electrical system, bidder’s scope shall terminate at motor terminal box complete
with cable glands/ lugs for power cabling. Also refer electrical scope between BHEL
& Vendor given under Electrical portion of specification under SUB-SECTION-C2.

EXCLUSIONS

Power Cable

Motor starter in MCC

Local Push Button Station

Feeder for motor

Earthing of Pumps. However, earthing conductor is to be provided by the bidder.
Foundation & associated civil works.

CORROSION PROTECTION/ PAINTING SCHEDULE

Painting shall be in line with the painting specification covered under Sub-Section-
CLE.

Make of paints shall be as Asian Paints, Berger paints or Good lass Nerolac.

QUALITY REQUIREMENTS

a) Bidder should maintain excellent quality of works; all supply items shall meet the
relevant quality Standards.
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TITLE:
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SECTION-I, SUB-SECTION-C1A
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SHEET:2OF 1

6.0

7.0

8.0

b) The successful bidder shall furnish Quality Plans/ Inspection Check Lists for
various item for the package in line with minimum requirement indicated in
specification during detail engineering for Customer’s approval.

c¢) For other items for which any specific inspection requirement is not indicated in
the specification but the same included in scope of work, vendor specific QPs/
CLs shall be furnished by the successful bidder for Customer/Consultant’s review
and approval. All comments made by customer/ consultant shall be incorporated
by the successful bidder without any commercial and delivery implication.

DRAWINGS AND DOCUMENTS TO BE SUBMITTED WITH THE BID

The drawings and documents to be submitted with the bid shall be as per list given

under SECTION-II.

DRAWINGS AND DOCUMENTS REQUIRED DURING DETAIL

ENGINEERING

List of drawings / documents required during detail engineering along with
submission Schedule is given under SUB-SECTION-C1D.

SUB-VENDOR ITEMS

The makes of sub-vendor items indicated under SUB-SECTION-C1G of specification
are subject to acceptance by customer without any additional commercial implication

to BHEL.
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1.0

2.0

3.0

4.0

4.1

4.2

4.3

5.0

5.1

INTRODUCTION

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

BRAND NAME

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

BASE OFFER & ALTERNATE PROPOSALS

The Bidder's proposal shall be based upon the use of equipment and material
complying fully with the requirements specified herein. It is recognized that the
Bidder may have standardized on the use of certain components, materials,
processes or procedures different than those specified herein. Alternate proposals
offering similar equipment based on the manufacturer's standard practice may
also be considered, provided the base offer is in line with technical specifications
and such proposals meet the specified design standards and performance
requirement and are acceptable to the Owner. Sufficient amount of information for
justifying such proposals shall be furnished to Owner along with the bid to enable
the Owner to determine the acceptability of these proposals.

COMPLETENESS OF FACILITIES

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

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

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

Codes & Standards

In addition to the codes and standards specifically mentioned in the relevant
technical specifications for the equipment / plant / system, all equipment parts,
systems and works covered under this specification shall comply with all currently
applicable statutory regulations and safety codes of the Republic of India as well
as of the locality where they will be installed, including the following:
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5.2

5.3

(a.)
(b.)
(c)
(d.)
(e.)
(f.)

(g.)
(h.)
(i.)

)

(k.)
(1)

(m.)
(n.)

Bureau of Indian Standards (BIS)

Indian Electricity Act (2003)

Indian Electricity Rules

Indian Explosives Act

Indian Factories Act and State Factories Act

Indian Boiler Regulations (IBR)

Regulation of Central Electricity Authority

Regulations of the Central Pollution Control Board, India

Regulations of the Ministry of Environment & Forest (MoEF),
Government of India

Pollution Control Regulations by Department of Environment,
Government of India

State Pollution Control Board.

Building and other construction workers (Regulation of Employment
and Conditions of services) Central Rules, 1998

Explosive Rules, 1983

Petroleum Rules, 1976,

Gas Cylinder Rules, 1981

Static and Mobile Pressure Vessels (Unified) Rules, 1981

Workmen's Compensation Rules, 1924

Rules for Electrical installation by Tariff Advisory Committee (TAC)
and appropriate Electrical Inspectorate.

Owner’s Safety Policy

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

Unless covered otherwise by Indian codes & standards and in case nothing to the
contrary is specifically mentioned elsewhere in the specifications, the latest
editions (as applicable as on date of bid opening), of the codes and standards
given below shall also apply:

(a.)
(b.)
(c.)
(d.)
(e.)
(f.)
(9.)
(h.)
(i.)
)
(k.)
(1)
(m.)
(n.)
(0.)
(p.)
(g.)
(r.)

British Standards (BS)

Japanese Industrial Standards (JIS)

American National Standards Institute (ANSI)
American Society of Testing and Materials (ASTM)
American Society of Mechanical Engineers (ASME)
American Petroleum Institute (API)

Standards of the Hydraulic Institute, U.S.A.
International Organisation for Standardization (ISO)
Tubular Exchanger Manufacturer's Association (TEMA)
American Welding Society (AWS)

Cooling Tower Institute (CTI)

National Electrical Manufacturers Association (NEMA)
National Fire Protection Association (NFPA)
International Electro-Technical Commission (IEC)
Expansion Joint Manufacturers Association (EJMA)
Heat Exchange Institute (HEI)

IEEE standard

JEC standard

Other International/ National standards such as DIN, VDI, BS, etc. shall also be
accepted for only material codes and manufacturing standards, subject to the
Owner's approval, for which the Bidder shall furnish, along with the offer,
adequate information to justify that these standards are equivalent or superior to
the standards mentioned above. In all such cases the Bidder shall furnish
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5.4

5.5

5.6

5.7

6.0

6.1

6.2

6.3

7.0

7.1

7.1.1

7.1.2

specifically the variations and deviations from the standards mentioned elsewhere
in the specification together with the complete word to word translation of the
standard that is normally not published in English.

As regards highly standardized equipments such as Steam Turbine and Generator,
National /International standards such as JIS, DIN, VDI, ISO, SEL, SEW, VDE, IEC
& VGB shall also be considered as far as applicable for Design, Manufacturing and
Testing of the respective equipment. In addition, these standards shall be referred
for the design of machine foundations, wherever specifically mentioned in the
specifications. However, for those of the above equipment not covered by these
National / International standards, established and proven standards of
manufacturers shall also be considered.

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

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

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

EQUIPMENT FUNCTIONAL GUARANTEE

The Equipment and Auxiliaries shall be capable of continuous operation in
frequency range of 47.5 to 51.5 Hz.

The functional guarantees of the equipment under the scope of the Contract shall
be as per “"Chapter 8 - Functional Guarantee & LD"”, Volume-II. These guarantees
shall supplement the general functional guarantee provisions covered under
General Conditions of Contract.

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

DESIGN OF FACILITIES / MAINTENANCE & AVAILABILITY
CONSIDERATIONS

Design of Facilities

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

The Bidder shall be responsible for the selection and design of appropriate
equipments to provide the best co-ordinate performance of the entire system. The
basic requirements are detailed out in various clauses of the Technical
Specifications. The design of various components, assemblies and subassemblies
shall be done so that it facilitates easy field assembly and dismantling. All the
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7.2

7.2.1

7.2.2

7.2.3

7.2.4

8.0

8.1

8.2

8.3

8.3.1

rotating components shall be so selected that the natural frequency of the
complete unit is not critical or close to the operating range of the unit.

Maintenance and Availability Considerations

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

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

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

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

DOCUMENTS, DATA AND DRAWINGS TO BE FURNISHED BY BIDDER

Plant and equipment shall be fully integrated, engineered and designed to perform
in accordance with the technical specification. All engineering and technical
services required ensuring a completely engineered plant shall be provided in
respect of mechanical, electrical, control & instrumentation, civil & structural
works as per the scope.

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

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

The number of copies/prints/CD-ROMs/manuals to be furnished for various types
of documents is given in Annexure-I attached with Chapter 5, Volume-II.

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

Basic Engineering Documentation

Prior to commencement of the detailed engineering work, the Bidder shall furnish
a Plant Definition Manual within 4-6 weeks from the date of the Notification of

Award. This manual shall contain the following as a minimum:-

1) System description of all the mechanical, electrical, control &
instrumentation & civil systems.
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2) Technology scans for each system / sub-system & equipment.

3) Selection of appropriate technology / schemes for various systems/
subsystems including techno-economic studies between various options.
4) Optimization studies including thermal cycle optimization.

5) Sizing criteria of all the systems, sub-systems including various piping
systems/ equipments/ structures/ equipment foundations along with all
calculations justifying and identifying the sizing and the design margins.

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

7) Operation Philosophy and the control philosophy of the Main Plant and other
plants.

8) General Layout plan of the power station incorporating all facilities in
Bidder's as well as those in the Owner's scope. This drawing shall also be
furnished in native (Word, Excell, ACAD etc) in the form of CD discs to the
Owner for engineering of areas not included in Bidder's scope.

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

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

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

After approval of Plant Definition Manual / Design Basis Report, Bidder
shall furnish detailed technical specification of all system / packages of
the Plant.

8.3.2 Detailed Engineering Documentation

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

2) Flow diagrams, Process & Instrumentation Diagrams along with write-up and
system description.

3) Start-up curves for turbine, boiler and both turbine and boiler combined
together as a unit for various start-ups, viz. cold, warm and hot start-up.

4) Piping isometric, composite layout and fabrication drawings.

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

6) Technical data sheets for all bought out and manufactured items. Bidder

shall use the specifications as a base for placement of orders on their
sub-vendors.
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7) Detailed design calculations for components, system/sub-system, piping

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

8) Boiler pressure part schedule and sizing calculations. Boiler performance

data and boiler design dossier.

9) Transient, hydraulic and thermal stress analysis of piping and system

10)

11)

12)

13)

14)
15)

16)

17)

18)
19)
20)

21)

22)
23)
24)

25)

wherever applicable & input and output data along with stress analysis
isometrics showing nodes.

Thermal cycle information (heat balance diagrams, boiler performance
calculations, condenser and heat exchanger thermal calculations etc.).

Characteristic Curves/ Performance Correction Curves. Hydraulic &
Mechanical design calculations for condensers & heaters.

Model Studies/ CFD analysis for ESP, CW sump etc and furnishing report
with recommendations.

Characteristic Curves/ Performance Correction Curves and thermal design
calculations for Cooling Tower.

Composite Water Balance for total Plant.

Hydraulic calculation/profile for Water Treatment Plant.

Comprehensive list of all terminal points which interface with Owner's
facilities giving details of location, terminal pressure, temperature, fluid

handled & end connection details, forces, moments etc.

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

Protection systems diagrams and relay settings. Load Flow study.
Interconnection diagrams.

Cable routing plan.

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

Alarm and annunciation list and alarms & trip set points.

Sequence and protection interlock schemes.

Type test reports and power system stability study report.

Control system configuration diagrams and card circuit diagrams and
maintenance details.
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8.3.2

A)

26) Detailed software manuals & source software listing.
27) Detailed flow chart for digital control system.
28) Mimic diagram layout.

29) Civil Task drawings (for the Engineering by Owner), Design and Drawings
for the Civil & Structural works in the scope of the Bidder.

30) Model study reports wherever applicable.
31) Functional & guarantee test procedures and test reports.

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

33) Documentation in respect of commissioning as listed out elsewhere in this
specification.

The Bidder while submitting the above documents / drawings for approval /
reference as the case may be, shall mark on each copy of submission the
reference letter along with the date vide which the submissions are made.
Instruction Manuals
The Bidder shall submit to the Owner, draft Instruction Manuals for all the
equipments covered under the Contract by the end of one year from the date of
his acceptance of the Letter of Award. The Instruction manuals shall contain full
details required for erection, commissioning, operation and maintenance of each
equipment. The manual shall be specifically compiled for this project. After
finalization and approval of the Owner the Instruction Manuals shall be submitted
as indicated in Annexure-IV. The Contract shall not be considered to be completed
for purposes of taking over until the final Instructions manuals have been supplied
to the Owner. The Instruction Manuals shall comprise of the following.

Erection Manuals

The erection manuals shall be submitted at least three (3) months prior to the

commencement of erection activities of particular equipment/system. The

erection manual should contain the following as a minimum.

1) Erection strategy.

2) Sequence of erection.

3) Erection instructions.

4) Critical checks and permissible deviation/tolerances.

5) List of tool, tackles, heavy equipments like cranes, dozers, etc.

6) Bill of Materials

7) Procedure for erection.
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B)

8) General safety procedures to follow during erection/installation.

9) Procedure for initial checking after erection.

10)
11)
12)

13)

Procedure for testing and acceptance norms.
Procedure / Check list for pre-commissioning activities.
Procedure / Check list for commissioning of the system.

Safety precautions to be followed in electrical supply distribution during
erection

Operation & Maintenance Manuals

a) The manual shall be a two rim PVC bound stiff sided binder able to

b)

withstand constant usage or where a thicker type is required it shall have
locking steel pins, the size of the manual shall not be larger than
international size A3. The cover shall be printed with the Project Name,
Services covered and Volume / Book number Each section of the manual
shall be divided by a stiff divider of the same size as the holder. The
dividers shall clearly state the section number and title. All written
instructions within the manual not provided by the manufacturers shall be
typewritten with a margin on the left hand side.

The arrangement and contents of O&M manuals shall be as
follows :

1) Chapter 1 - Plant Description :
To contain the following sections specific to the equipment/system

supplied

i.) Description of operating principle of equipment / system with
schematic drawing / layouts.

ii.) Functional description of associated accessories / controls.
Control interlock protection writes up.

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

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

v.) Design data against which the plant performance will be
compared.

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

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

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

2) Chapter 2.0 - Plant Operation:

To contain the following sections specific to the equipment supplied

i.)

i)
i)

xi.)

xii.)

xiii.)

Xiv.)

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

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

Start-up and shut down procedure for equipment alongwith the
associated systems in step mode.

Do's and Don'ts related to operation of the equipment
Safety precautions to be taken during normal operation.
Emergency instruction on total power failure

condition/lubrication failure/any other conditions.

Parameters to be monitored with normal value and limiting
values.

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

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

Routine Operational Checks, Recommended Logs and Records

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

System/plant commissioning procedure.

Preservation procedure on long shut down.

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

i)

i)

i)

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

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

List of Special T/ P required for Overhauling /Trouble shooting
including special testing equipment required for calibration etc
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8.3.2.2

8.3.2.3

V.)

vi.)

vii.)

viii.)

X.)

Xi.)

Xii.)

xiii.)

Xiv.)

XV.)

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

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

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

Long term maintenance schedules

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

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

Tolerance for fitment of various components

Details of sub vendors with their part no. in case of bought out
items

List of spare parts with their Part No, total population, life
expediency & their interchange ability with already supplied
spares to OWNER.

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

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

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

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

If after the commissioning and initial operation of the plant, the instruction
manuals (Erection and /or O&M manuals) require modifications/additions/
changes, the same shall be incorporated and the updated final instruction
manuals shall be submitted by the Contractor to the Employer for records and
number of copies shall be as mentioned in Annexure-VI.
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11.0

12.0

13.0

13.1

13.2

Equipment Bases

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

Protective Guards

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

Lubricants, Servo Fluids and Chemicals

The Bidder’s scope includes all the first fill and one year’s topping,
requirements of consumables such as oils, lubricants including grease, servo
fluids, gases and essential chemicals etc. Consumption of all these
consumables during the initial operation and final filling after the initial
operation shall also be included in the scope of the Bidder. Bidder shall also
supply a quantity not less than 10% of the full charge of each variety of
lubricants, servo fluids, gases, chemicals etc. used which is expected to be
utilised during the first year of operation. This additional quantity shall be
supplied in separate Containers.

As far as possible lubricants marketed by the Indian Oil Corporation shall be
used. The variety of lubricants shall be kept to a minimum possible.
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14.0

14.1

15.0

16.0

16.1

16.2

16.3

16.4

16.5

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

Lubrication & Chemicals

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

Chemicals for Water System

Bidder’s scope include Chemical required for complete water system up to final
handing over EPC package and further two (2) months plant operational
requirement.

Material of Construction

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

Rating Plates, Name Plates & Labels

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

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

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

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

Hanger/ support numbers shall be marked on all pipe supports, anchors,
hangers, snubbers and restraint assemblies. Each constant and variable spring
support shall also have stamped upon it the designed hot and cold load which it
is intended to support. Suitable scale shall also be provided to indicate load on
support/hanger.
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16.7

16.8

16.9

17.0

18.0

18.1

19.0

19.1

20.0

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

Safety and relief valves shall be provided with the following:
a) Manufacturer’s identification.
b) Nominal inlet and outlet sizes in mm.
c) Set pressure in Kg/cm2 (abs).
d) Blowdown and accumulation as percentage of set pressure.

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

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

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

Tools and Tackles

The Bidder shall supply with the equipment one complete set of all special tools
and tackles and other instruments required for the erection, assembly,
disassembly and proper maintenance of the plant and equipment and systems
(including software). These special tools will also include special material
handling equipment, jigs and fixtures for maintenance and -calibration /
readjustment, checking and measurement aids etc. A list of such tools and
tackles shall be submitted by the Bidder alongwith the offer.

The price of each tool / tackle shall be deemed to have been included in the
total bid price. These tools and tackles shall be separately packed and sent to
site. The Bidder shall also ensure that these tools and tackles are not used by
him during erection, commissioning and initial operation. For this period the
Bidder should bring his own tools and tackles. All the tools and tackles shall be
of reputed make acceptable to the Owner.

Welding

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

Colour Code for all Equipments/ Pipings/ Pipe Services

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

Protection and Preservative Shop Coating
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20.2.1

20.2.2

20.3

20.4

20.5

20.6

21.0

Protection

All coated surfaces shall be protected against abrasion, impact, discoloration
and any other damages. All exposed threaded portions shall be suitably
protected with either metallic or a non-metallic protection device. All ends of
all valves and piping and conduit equipment connections shall be properly
sealed with suitable devices to protect them from damage. The parts which
are likely to get rusted, due to exposure to weather, should also be properly
treated and protected in a suitable manner. All primers/paints/coatings shall
take into account the hot humid, corrosive & alkaline, subsoil or over ground
environment as the case may be. The requirements for painting specification
shall be complied with as detailed out in Chapter 9, Volume II.

Preservative Shop Coating

All exposed metallic surfaces subject to corrosion shall be protected by shop
application of suitable coatings. All surfaces which will not be easily accessible
after the shop assembly, shall be treated beforehand and protected for the life
of the equipment. All surfaces shall be thoroughly cleaned of all mill scales,
oxides and other coatings and prepared in the shop. The surfaces that are to be
finish-painted after installation or require corrosion protection until installation,
shall be shop painted with at least two coats of primer.

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

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

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

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

Painting for Civil structures shall be done as per relevant part of technical
specification.

QUALITY ASSURANCE PROGRAMME

To ensure that the equipment and services under the scope of contract
whether manufactured or performed within the Contractor’s works or at his
sub-contractor’s premises or at the Employer’s site or at any other place of
work are in accordance with the specifications, the Contractor shall adopt
suitable quality assurance program to control such activities at all points, as
necessary. Such programs shall be outlined by the Contractor and shall be
finally accepted by the Employer/authorised representative after discussions
before the award of the contract. The QA program shall be generally in line
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22.1

with IS0O-9001/1S-14001. A quality assurance program of the contractor shall
generally cover the following:

a)

b)
c)
d)
e)

f)

9)

h)

His organization structure for the management and implementation of
the proposed quality assurance program

Quality System Manual

Design Control System

Documentation and Data Control System

Qualification data for bidder’s key personnel.

The procedure for purchase of materials, parts, components and
selection of sub-Bidder’'s services including vendor analysis, source
inspection, incoming raw-material inspection, verification of materials

purchased etc.

System for shop manufacturing and site erection controls including
process, fabrication and assembly.

Control of non-conforming items and system for corrective actions and
resolution of deviations.

Inspection and test procedure both for manufacture and field activities.
Control of calibration and testing of measuring testing equipment.
System for Quality Audits.

System for identification and appraisal of inspection status.

System for authorising release of manufactured product to the Owner.
System for handling, storage and delivery.

System for maintenance of records, and

Furnishing of quality plans for manufacturing and field activities detailing
out the specific quality control procedure adopted for controlling the

quality characteristics relevant to each item of equipment/component as
per formats enclosed as Annexure-I and Annexure-II respectively.

General Requirements - Quality Assurance

All materials, components and equipment covered under this specification shall
be procured, manufactured, erected, commissioned and tested at all the
stages, as per a comprehensive Quality Assurance Programme. An indicative
programme of inspection/tests to be carried out by the Bidder for some of the
major items is given in the respective technical specification. This is, however,
not intended to form a comprehensive programme as it is the Bidder’'s
responsibility to draw up and implement such programme duly approved by the
Owner. The detailed Quality Plans for manufacturing and field activities shall be
drawn up by the Bidder and will be submitted to Owner for approval. Schedule
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22.7

22.8

of finalisation of such quality plans will be finalised before award. Monthly
progress reports on MQP/FQP submission/approval shall be furnished.

Manufacturing Quality Plan will detail out for all the components and
equipment, various tests/inspection, to be carried out as per the requirements
of this specification and standards mentioned therein and quality practices and
procedures followed by Bidder's/ Sub-Bidder's/ sub-supplier's Quality Control
Organisation, the relevant reference documents and standards, acceptance
norms, inspection documents raised etc., during all stages of materials
procurement, manufacture, assembly and final testing/performance testing.
The Quality Plan shall be submitted on electronic media e.g. CD or E-mail in
addition to hard copy, for review and approval. After approval the same shall
be submitted in compiled form on CD-ROM.

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

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

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

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

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

All welding and brazing shall be carried out as per procedure drawn and

qualified in accordance with requirements of ASME Section IX/BS-4870 or other
International equivalent standard acceptable to the Owner.
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22.13

22.14

22.15

22.16

22.17

22.18

22.19

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

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

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

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

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

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

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

All non-destructive examination shall be performed in accordance with written
procedures as per International Standards, The NDT operator shall be qualified
as per SNT-TC-IA (of the American Society of non-destructive examination).
NDT shall be recorded in a report, which includes details of methods and
equipment used, result/evaluation, job data and identification of personnel
employed and details of co-relation of the test report with the job.

All plates of thickness above 40mm & all bar stock/Forging above 40mm dia
shall be ultrasonically tested. For pressure parts, plate of thickness equal to or
above 25mm shall be ultrasonically tested.

The Bidder shall list out all major items/ equipment/ components to be
manufactured in house as well as procured from sub-contractors bought out
items (BOI). All the sub-Bidder proposed by the Bidder for procurement of
major bought out items including castings, forging, semi-finished and finished
components/equipment etc., list of which shall be drawn up by the Bidder and
finalised with the Owner, shall be subject to Owner's approval. The Bidder’s
proposal shall include vendor’s facilities established at the respective works, the
process capability, process stabilization, QC systems followed, experience list,
etc. along with his own technical evaluation for identified sub-contractors
enclosed and shall be submitted to the Owner for approval within the period
agreed at the time of pre-awards discussion and identified in review category
prior to any procurement. Monthly progress reports on sub-Bidder detail
submission / approval shall be furnished. Such vendor approval shall not
relieve the Bidder from any obligation, duty or responsibility under the
contract.

For components/equipment procured by the contractors for the purpose of the
contract, after obtaining the written approval of the Owner, the Bidder’s
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purchase specifications and inquiries shall call for quality plans to be submitted
by the suppliers. The quality plans called for from the sub-Bidder shall set out,
during the various stages of manufacture and installation, the quality practices
and procedures followed by the vendor's quality control organisation, the
relevant reference documents/standards used, acceptance level, inspection of
documentation raised, etc. Such quality plans of the successful vendors shall be
finalised with the Owner and such approved Quality Plans shall form a part of
the purchase order/contract between the Bidder and sub-Bidder. Within three
weeks of the release of the purchase orders /contracts for such bought out
items /components, a copy of the same without price details but together with
the detailed purchase specifications, quality plans and delivery conditions shall
be furnished to the Owner on the monthly basis by the Bidder along with a
report of the Purchase Order placed so far for the contract.

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

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

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

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

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

Environmental Stress Screening

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

1) The Contractor / Sub - contractor shall furnish the established procedure
being followed for eliminating infant mortile components. The procedure
followed by the Contractor / Sub — contractor should be substantiated along
with the statistical figures to validate the procedure being followed. The
necessary details as required under this clause shall be furnished at the
stage of QP finalization.
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23.0

23.1

OR

In case the Contractor / Sub - contractor do not have any established
procedure to eliminate infant mortile components then two number or
10% whichever is less, most densely populated Panels shall be tested for
Elevated Temperature Cycle Test as per the following procedure.

Elevated Temperature Test Cycle

During the elevated temperature test which shall be for 48 hours of the total
168 hours of testing, the ambient temperature shall be maintained at 50 deg.C.
The equipment shall be interconnected with devices which will cause it to
repeatedly perform all operations it is expected to perform in actual service
with load on various components being equal to those which will be
experienced in actual service.

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

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

Burn in Test Cycle

The 48 hours elevated temperature test shall be followed by 120 hours of burn
in test as above except that the temperature shall be reduced to the ambient
temperature prevalent at that time.

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

In case the Bidder/ sub-Bidder is having any alternate established procedure of
eliminating infant mortile components, the detail procedures followed by the
Bidder/ sub- Bidder along with the statistical figures to validate the alternate
procedure to be forwarded.

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

QA Documentation Package
The Bidder shall be required to submit the QA Documentation in two hard

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

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

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

Typical contents of QA Documentation are as below:-
a) Quality Plan

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

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

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

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

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

g) CHP / Inspection reports duly signed by the Inspector of the Owner and
Bidder for the agreed Customer Hold Points.

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

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

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

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

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

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

----INTENTIONALLY KEPT VOID-
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25.0

25.1

25.2

25.3

25.4

25.5

25.6

Inspection, Testing and Inspection Certificates

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

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

The Bidder shall give the Project Manager/Inspector fifteen (15) days written
notice of any material being ready for testing. Such tests shall be to the
Bidder’'s account except for the expenses of the Inspector's. The Project
Manager/Inspector, unless the witnessing of the tests is virtually waived and
confirmed in writing, will attend such tests within fifteen (15) days of the date
on which the equipment is noticed as being ready for test/inspection failing
which the Bidder may proceed with test which shall be deemed to have been
made in the inspector’s presence and he shall forthwith forward to the
inspector duly certified copies of test reports in two (2) copies.

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

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

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

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

25.8 To facilitate advance planning of inspection in addition to giving inspection
notice as specified at clause no 9.05.03 of this chapter, the Bidder shall furnish
quarterly inspection programme indicating schedule dates of inspection at
Customer Hold Point and final inspection stages. Updated quarterly inspection
plans will be made for each three consecutive months and shall be furnished
before beginning of each calendar month.

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

----INTENTIONALLY KEPT VOID-------
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30.0

31.0

32.0

Noise level

The equivalent 'A" weighted sound pressure level measured at a height of 1.0 m
above floor level in elevation and at a distance of one (1) meter horizontally
from the nearest surface of any equipment / machine, furnished and installed
under these specifications, expressed in decibels to a reference of 0.0002
microbar, shall not exceed 85 dBA except for

a) Safety valves and associated vent pipes for which it shall not exceed
105 dBA.

b) Regulating drain valves in which case it shall be limited to 90 dBA.
c¢) TG unit in which case it shall not exceed 90 dBA.

d) For HP-LP bypass valves and other intermittently operating control
valves, the noise level shall be within the limit of 85 dBA.

e) Mill noise which will be limited to 85-90 dBA.
PACKAGING AND TRANSPORTATION

All the equipments & spares shall be suitably protected, coated, covered or
boxed and crated to prevent damage or deterioration during transit, handling
and storage at Site till the time of erection. Each spare shall be clearly marked
or labelled on the outside of the packing with its description. When more than
one spare part is packaged in a single case, a general description of the
contents shall be shown on the outside of such a case and other packages must
be suitably marked and numbered for the purpose of identification. All cases,
containers or packages, are liable to be opened for such examination as may be
considered reasonable by the Engineer. In case of equipment supplied with
grease/lubricants from imported origin, the supplied shall clearly indicate the
indigenous equivalent of the grease/lubricant and source of supply so as to
enable the Owner to procure these items from indigenous sources. While
packing all the materials, the limitation from the point of view of the sizes of
railway wagons available in India should be taken account of. The Bidder shall
be responsible for any loss or damage during transportation, handling and
storage due to improper packing. The Bidder shall ascertain the availability of
Railway wagon sizes from the Indian Railways or any other agency concerned
in India well before effecting dispatch of equipment. Before dispatch it shall be
ensured that complete processing and manufacturing of the components is
carried out at shop, only restricted by transport limitation, in order to ensure
that site works like grinding, welding, cutting & pre-assembly to bare minimum.
The Owner's Inspector shall have right to insist for completion of works in
shops before dispatch of materials for transportation.

ELECTRICAL EQUIPMENTS/ENCLOSURES
All electrical equipments and devices, including insulation, heating and

ventilation devices shall be designed for ambient temperature and a maximum
relative humidity as specified elsewhere in the specification.
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ANNEXURE-I

MANUFACTURER’S NAME MANUFACTURING QUALITY PLAN PROJECT
AND ADDRESS ITEM: QP NO.: PACKAGE
REV.NO: CONTRACT NO.
MFGR.’s SUB-SYSTEM: DATE: MAIN-SUPPLIER
LOGO PAGE: .... OF....
CHARACTERI QUANTUM FORMAT
SL. COMPONENT & CLASS | TYPE OF REFERENCE | ACCEPTANCE
NO OPERATIONS STICS CHECK OF CHECK DOCUMENT | NORMS CR’ECORD AGENCY REMARKS
M | c/N M|[C|N
1. 2. 3. 4, 5 6. 7. 8. 9, | D* ** 10, 11.
LEGEND: * RECORDS, INDENTIFIED WITH “TICK” ( V) P DOC. NO.:
SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA REV...... CAT.....
DOCUMENTATION.** M: MANUFACTURER/SUB-SUPPLIER C:
SUPPLIER/NOMINATED INSPECTION AGENCY, N: THE OWNER
- P: PERFORM W: WITNESS AND V: VERIFICATION. AS FOR
MANUFACTURER/ | MAIN APPROPRIATE, CHP: THE OWNER SHALL IDENTIFIED IN THE OWNER
SUB-SUPPLIER SUPPLIER COLUM “N” USE
SIGNATURE REVIEWED | APPROVED APPRO
BY BY VAL
SEAL
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ANNEXURE-II

SUPPLIER’'S NAME AND FIELD QUALITY PLAN PROJECT
ADDRESS TTEM QP NO: PACKAGE
LOGO SUB-SYSTEM : DATE: MAIN-SUPPLIER:
PAGE: .... OF....
S. QUANTU REFERENC ACCEPTA
CLASS# | TYPE FORMAT OF

N | ACTIVITY AND | Characteristics / instruments OF OF M E NCE RECORD gEMARK

O | OPERATION CHECK CHECK OF CHECK | DOCUMENT | NORMS

1. 2. 3. 4. 5. 6. 7. 8. 9. D* 10.
LEGEND: * RECORDS, INDENTIFIED WITH “TICK” (\/) o DOC. NO
SHALL BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA REV......
DOCUMENTATION.
LEGEND TO BE USED: CLASS #: A = CRITICAL,

- B=MAJOR, C=MINOR;
MANUFACTURER/ MAIN ‘A’ SHALL BE WITNESSED BY THE OWNER FQA, ‘B’ FOR
SUB-SUPPLIER SUPPLIER , THE
SIGNATURE SHALL BE WITNESSED BY OWNER'S ERECTION / OWNER | REVIEWED APPRO | APPRO

CONSTRUCTION DEPTT. AND ‘C’ SHALL BE WITNESSED USE BY VED VAL
BY ERECTION SUPPLIER (A & B CHECK SHALL BE OWNER BY SEAL
CHP STAGE)
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ANNEXURE-IV

Project Stage: STATUS OF ITEM REQUIRING QP& DOC. NO.:
Package SUB-SUPPLIER APPROVAL REV. NO.:
Bidder DATE :
Bidder No. PAGE : OF
Item / Service QP/ QP Sub. Date of | Date Status | Propose |Place of Approval | Sub-supplier | Remarks
Insp. | Schedule | sub- of Code d Sub- manufacturin | Status detail
Cat. Approval | mission | commt | C/II/I | suppliers |g works submission
schedule Appl. schedule
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ANNEXURE-V

Project : Stage : FIELD WELDING SCHEDULE DOC. NO.:
Bidder : (To be raised by the Bidder) REV. NO.:
Bidder No. Welding Code: ......ccvarummimmarissmsarssimsasassssasanss DATE :
System : PAGE : OF
Sl. I DRG No. for Descriptio| Matl. | Dimensio |Proces | Typ | Electrod |WPS.| Min. |Heat treatment| NDT REF Remarks
No.Weld Location n of parts |Spec. ns sof |eof| efiller | No. | pre- method/
and to welded weldin | Wel | spec. heat | Temp.|Holding | Quantu | Spec/ ACC
Identification g d time No.| Norm
mark Ref.
NOTES:
SIGNATURE
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ANNEXURE-VI

DOCUMENTS DISTRIBUTION SCHEDULE

S.No. Description of Document DESEIN UPRVUNL
HO SITE HO SITE
HC CC HC CC HC CC HC CC
1. Drawings, Data Sheets,
Calculation, all equipment /
Instrument Schedule, BOM
etc. 6* 1 - - 2 1 - -
a) For Approval
b) Resubmission
C) For Information
2. Final Approved Documents 2 1+1CD 1 1 1 1+2 4 1
CD +
1CD

3. Drawings / Documents ‘As 2 1+1CD 1 1 2 1+2 4 1
Built’ CD +

1CD

4. Type Test Reports (Initial) 4* 1+1CD - - 2 1+2 - -

CD
5. Type Test Report (Final) 2 1+1CD 1 1 2 1+2 4 1
CD +
1 CD

6. Piping / Equipment Analysis 4% 1 - - 2 1+1 - -
(Transient) etc., Model Study CD
Report (Draft) including Input
/ Output date etc.

7. Piping / equipment Analysis 2 1+1CD - - 2 1+2 2 1
(Transient) etc. Model Study CD +
Report (Final Approval) 1CD
including Input / Output date

8. Erection Manual (Draft) 3* 1CD - - 1 1CD - -
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S.No. Description of Document DESEIN UPRVUNL
HO SITE HO SITE
HC CC HC CC HC CC HC CC
9. Erection Manual ‘Final’ 1 1CD 1 - 1 1CD 2 1CD
10. O&M Manual ‘Draft’ 3* 1CD + - 1 1CD - -
11. O&M Manual ‘Final’ 1 1CD 1 - 1 1CD 2 2CD
12. Commissioning Procedure 3* 1CD - - 1 1CD - -
‘Draft’
13. Commissioning Procedure 1 1CC 1 - 1 1CD 2 1CD
‘Final’
14. PG Test Procedure “Draft” 3* 1 - - 1 1 - -
15. PG Test Procedure ‘Final’ 1 1+1CD 1 - 2 1+1 2 1
CD +
1CD
16. Progress Report 3 1CD 1 - 2 1CD 1 1CD
17. PG Test Report for Approval 4* 1 - - 2 1+1 - -
CD
18. Approved PG Test Report 1 1+1CD 1 - 2 1+1 4 1CD
CD
19. Project Completion Report 1 1+1CD 1 - 1 1CD 1 1CD
20. Vendor Details in respect of 1 1CD - - 1 1CD - -
proposed vendors including
Contractor’s evaluation
Report
21. Monthly Vendor / QP 1 1 - - 2 1 1 1
Approval Status
22. Manufacturing QPs, Field QPs 6* 1 - - 2 1CD - -
for review / comments
23. Manufacturing QPs, Field QP, 1 1CD 1 - 2 1CD 2 1CD
Final
24, QA documents Package for 1 1CD 1 - 1 1CD 1 1CD
equipment / field activities
etc.

Page 47 of 125




HC
CC
CD
HO

Consultant will return one (1) commented document to Vendor and CE (UPRVUNL), Lucknow
Hard Copy

Soft Copy thru e-mail

CD ROM

Head Office of Consultant / UPRVUNL
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TITLE:

1X660 MW UPRVUNL PANKI TPS, EXTENSION

TECHNICAL SPECIFICATION FOR
LUBE OIL TRANSFER PUMPS

SPECIFICATION No: PE-TS-426-567-A001

SECTION-I, SUB-SECTION-C1C

REV. 00 DATE: JULY 2019

SHEET:10F1

QUALITY ASSURANCE AND INSPECTION

REQUIREMENT
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MANUFACTURER’S NAME & STANDARD QU ALITY PLAN PROJECT
ADDRESS
BHEL APPROVED VENDOR ITEM : LUBE OIL PUMPS QPNO. PE:QP: PACKAGE LUBE OIL PUMPS
H [l SUB-SYSTEM: CLEAN/ DIRTY/ STD:567:A001 ICONTRACT NO
RETURN OIL PUMPS DATE 07/07/07 PO NO.
REV. 00 CONTRACTOR BHARAT HEAVY ELECTRICALS
PAGE 1 of 5 LTD.
SR. COMPONENT & CHARACTERISTICS | CLASS | TYPE OF CHECK [QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY** REMARKS
NO. OPERATIONS OF DOCUMENT NORMS RECORD 10
CHECK
1 2 4 5 6 7 8 9 D* [M|C|N 11
1.0 |RAW MATERIALS &
BOUGHT OUTS CONTROL
1.1 |PUMP CASING Physical Properties [Major |Physical Test 1/Cast Appd Drg. Appd Drg. Lab Reports |D* (P |V |V
(Pump Body) /Data-sheet [/Data-sheet
Chemical Properties |Major |Chemical Test 1/Cast -do- -do- Lab Report |D* (P |V |V
1.2 |END COVERS Physical Properties |Major |Physical Test 1/Cast -do- -do- Lab Reports |D* [P |V [V
Chemical Properties |Major |Chemical Test 1/Cast -do- -do- Lab Reports [D* [P [V [V
1.3 |SHAFTS Physical Properties |Major |Physical Test 1/ Bar -do - -do - Lab Reports |D* [P |V [V
Chemical Properties |Major |Chemical Test 1/Bar -do- -do - Lab Reports |D* (P |V [V
Sub surface defects |Major |UT 100% ASTM A 388 [Fall in back Inspection D* [P [V [V
100% back wall echo 20% |Report
wall echo Max. Defect
Echo 20%
Max of B.W.E.
Hardness Major |Hardness 100% Appd Drg/ Appd Drg/ Lab Rprt. D* [P [V [V
Datasheet Datasheet
1.4 |GEARS Physical Properties |Major |Physical Test 1/ Bar Appd Drg./ Appd Drg./ |LabReport |D* |P |V |V
(DRIVING AND DRIVEN) Datasheet Datasheet
Chemical Properties |Major |Chemical test 1/ Bar Appd Drg./ Appd Drg./ |LabReport |D* [P |V |V
Datasheet Datasheet
Heat Treatment 100% -do- -do- HT Chart D* [P [V [V
LEGEND : FOR DOC.NO.:
CUST/CONSUL
USE
MANUFACTURER / CONTRACTOR * RECORDS IDENTIFIED WITH “D” SHALL BE ESSENTIALLY INCLUDED BY
CONTRACTOR IN QA DOCUMENTATION
SUBCONTRACTOR ** M: MANUFACTURER/SUB CONTRACTOR ,C: CONTRACTOR /NOMINATED
INSPECTION
AGENCY ,N: CUSTOMER/ CONSULTANT
INDICATE ‘P’-PERFORM, "W’-WITNESS AND ,*V’-VERIFICATION AS APPROPRIATE,
*CHP’ SHALL BE IDENTIFIED IN COLUMN “REMARKS” BY CUSTOMER/
CONSULTANT
SIGNATURE REVIEWED BY | NAME & SIGN OF APPROVING AUTHORITY
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MANUFACTURER’S NAME & STANDARD QU ALITY PLAN PROJECT
ADDRESS
BHEL APPROVED VENDOR ITEM : LUBE OIL PUMPS QPNO. PE:QP: PACKAGE LUBE OIL PUMPS
H [l SUB-SYSTEM: CLEAN/ DIRTY/ STD:567:A001 ICONTRACT NO
RETURN OIL PUMPS DATE 07/07/07 PO NO.
REV. 00 CONTRACTOR BHARAT HEAVY ELECTRICALS
PAGE 2 of 5 LTD.
SR. COMPONENT & CHARACTERISTICS | CLASS | TYPE OF CHECK [QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY** REMARKS
NO. OPERATIONS OF DOCUMENT NORMS RECORD 10
CHECK
1 2 3 4 5 6 7 8 9 D* [M|C|N 11
Sub surface defects [Major [UT 100% ASTM A 388 |Fall in back Inspection D* |P [V |V
100% back wall echo 20% |Report
wall echo Max. Defect
Echoe 20%
Max of B.W.E.
Hardness Test Major [Hardness 100% Appd Dwg/ Appd Dwg/ |Lab Rprt. D* |P [V |V
Data sheet Data sheet
1.5 |Relief Valve Body Physical Properties |Major |Physical Test 1/Bar Appd Appd Lab Reports [D* [P [V [V
Drg/Data Drg/Data
sheet sheet
Chemical Properties |Major |Chemical Test 1/Bar -do- -do- Lab Reports |D* (P |V |V
1.6 |Flanges (Companion) Physical Properties |Major |Physical Test 1/ Heat -do- -do- Lab Reports |D* (P |V [V
Chemical Properties |Major |Chemical Test 1/Heat -do- -do- Lab Reports |D* (P |V |V
1.7 |Bearings, Oil Seals, Me- |Make, size, Bearing [Major |Visual, Fitment 100% Manufactur- |Manufactur- |Log book P |V [-
chanical Seals number, finish, fit- ing Drawing  |ing drawing
ment
1.8 |Electric Motors Review of Routine Major [Review 100% IS 325/IEC —34 |Appd Routine test [D* [P [V [V
test certificate for export job [Drg/Data report
sheet
2.0 |IN PROCESS CONTROL
2.1 |All components 1. Workmanship & |Major |Visual Measure- 100% Mfg. Drawing [Mfg. Drawing |Log book P |V |-
LEGEND : FOR DOC.NO.:
CUST/CONSUL
USE
MANUFACTURER / CONTRACTOR * RECORDS IDENTIFIED WITH “D” SHALL BE ESSENTIALLY INCLUDED BY
CONTRACTOR IN QA DOCUMENTATION
SUBCONTRACTOR ** M: MANUFACTURER/SUB CONTRACTOR ,C: CONTRACTOR /NOMINATED
INSPECTION
AGENCY ,N: CUSTOMER/ CONSULTANT
INDICATE ‘P’-PERFORM, "W’-WITNESS AND ,*V’-VERIFICATION AS APPROPRIATE,
*CHP’ SHALL BE IDENTIFIED IN COLUMN “REMARKS” BY CUSTOMER/
CONSULTANT
SIGNATURE REVIEWED BY | NAME & SIGN OF APPROVING AUTHORITY
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MANUFACTURER’S NAME & STANDARD QU ALITY PLAN PROJECT
ADDRESS
BHEL APPROVED VENDOR ITEM : LUBE OIL PUMPS QPNO. PE:QP: PACKAGE LUBE OIL PUMPS
H [l SUB-SYSTEM: CLEAN/ DIRTY/ STD:567:A001 ICONTRACT NO
RETURN OIL PUMPS DATE 07/07/07 PO NO.
REV. 00 CONTRACTOR BHARAT HEAVY ELECTRICALS
PAGE 3of5 LTD.
SR. COMPONENT & CHARACTERISTICS | CLASS | TYPE OF CHECK [QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY** REMARKS
NO. OPERATIONS OF DOCUMENT NORMS RECORD 10
CHECK
1 2 3 4 5 6 7 8 9 D* [M|C|N 11
Finish ment
2. Dimensions
2.2 [Pump Casing, Covers, Leak tightness Critical |Hydro test at 2 x 100% Data Sheets / [No leakages, [Inspection D* |P (W |V
Relief Valve Housing & maximum allowable Technical No defor- Report.
Curing of Pump Casing working pressure Specifications |mation
Gaskets for 30 mins.
2.3 |Gears/ Screws & Shaft Surface Defects CR PT 100% ASME E 165 [No surface Inspection [D* [P [V [V
defects Report
2.4 |Gears/ Screws —Induc- |Hardness Major [Hardness Meas- 100% Appd Dwg/ Appd Dwg/ Inspection D* [P [V [V
tion Hardnening urement Data sheet Data sheet Report
3.0 |SUBASSEMBLY /
ASSEMBLY CONTROL
FINAL INSPECTION AND
TESTING
3.1 [Rotor Assembly Static, residual dy-  [CR Static, dynamic Bal- [100% ISO-1940 IS)-1940 G 6.3 |Inspection D* [P [V [V
namic balancing ancing Report
3.2  [Pump Assembly Completeness Major [Visual, Measure- 100% Manufactur- |Manufactur- |[Check List/ |D* [P |V |V
ment ing Drawing  |ing Drawing |Card
3.3 [Complete Pump with 1. Performance for [CR Performance Test [100% Hydraulic In- [Hydraulic In- |Test Report [D* [P [W [W [Pump to be tested
Unit Motor Hv/sQ, Hv/sP, stitute Stand- |stitute Stand- with oil of viscosity
H v/s Pump eff. ards of USA. |ards of USA. closest to lube oil @
2. Vibration / Noise Tech Specn, |Tech Specn, rated viscosity for
3. Relief Valve set Appd. Data Appd. Data Pressure, @ lowest
LEGEND : FOR DOC.NO.:
CUST/CONSUL
USE
MANUFACTURER / CONTRACTOR * RECORDS IDENTIFIED WITH “D” SHALL BE ESSENTIALLY INCLUDED BY
CONTRACTOR IN QA DOCUMENTATION
SUBCONTRACTOR ** M: MANUFACTURER/SUB CONTRACTOR ,C: CONTRACTOR /NOMINATED
INSPECTION
AGENCY ,N: CUSTOMER/ CONSULTANT
INDICATE ‘P’-PERFORM, "W’-WITNESS AND ,*V’-VERIFICATION AS APPROPRIATE,
*CHP’ SHALL BE IDENTIFIED IN COLUMN “REMARKS” BY CUSTOMER/
CONSULTANT
SIGNATURE REVIEWED BY | NAME & SIGN OF APPROVING AUTHORITY
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MANUFACTURER’S NAME & STANDARD QU ALITY PLAN PROJECT
ADDRESS
BHEL APPROVED VENDOR ITEM : LUBE OIL PUMPS QPNO. PE:QP: PACKAGE LUBE OIL PUMPS
H [l SUB-SYSTEM: CLEAN/ DIRTY/ STD:567:A001 ICONTRACT NO
RETURN OIL PUMPS DATE 07/07/07 PO NO.
REV. 00 CONTRACTOR BHARAT HEAVY ELECTRICALS
PAGE 4 0of 5 LTD.
SR. COMPONENT & CHARACTERISTICS | CLASS | TYPE OF CHECK [QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY** REMARKS
NO. OPERATIONS OF DOCUMENT NORMS RECORD 10
CHECK
1 2 3 4 5 6 7 8 9 D* [M|C|N 11
pressure sheets sheets viscosity for capacity
4. Leakage Vibration Lev- , @ highest viscosity
5. Temprise. Measurement el =50 Mi- for power
6. Over all dimen- |Major Approved GA |crons ,max.
sions Visual Drgs. Noise Level =
7. Orientation Major 85 dB max.
8. Strip Test Critical |Visual 100% No visible No visible Strip test in case of
damage damage abnormal noise only.
3.4 [Cleaning, protection, Activity compliance [MI Visual 100% Tech / Mfg.  [Tech / Mfg. Inspection D* |P [V |V
painting & packing Specn for Specn for Report
packing; Appd |packing; Appd
dwg for clean- [dwg for clean-
ing, protection|ing, protection
& painting & painting
including including
shade shade
LEGEND
Mi: Minor Characteristics affecting appearance.
MA: Major characteristics affecting performance , redution in life , large down time etc.
LEGEND : FOR DOC.NO.:
CUST/CONSUL
USE
MANUFACTURER / CONTRACTOR * RECORDS IDENTIFIED WITH “D” SHALL BE ESSENTIALLY INCLUDED BY
CONTRACTOR IN QA DOCUMENTATION
SUBCONTRACTOR ** M: MANUFACTURER/SUB CONTRACTOR ,C: CONTRACTOR /NOMINATED
INSPECTION
AGENCY ,N: CUSTOMER/ CONSULTANT
INDICATE ‘P’-PERFORM, "W’-WITNESS AND ,*V’-VERIFICATION AS APPROPRIATE,
*CHP’ SHALL BE IDENTIFIED IN COLUMN “REMARKS” BY CUSTOMER/
CONSULTANT
SIGNATURE REVIEWED BY | NAME & SIGN OF APPROVING AUTHORITY
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MANUFACTURER’S NAME & STANDARD QU ALITY PLAN PROJECT
ADDRESS
BHEL APPROVED VENDOR ITEM : LUBE OIL PUMPS QPNO. PE:QP: PACKAGE LUBE OIL PUMPS
HHE SUB-SYSTEM: CLEAN/ DIRTY/ STD:567:A001 ICONTRACT NO
RETURN OIL PUMPS DATE 07/07/07 PO NO.
REV. 00 CONTRACTOR BHARAT HEAVY ELECTRICALS
PAGE 50f5 LTD.
SR. COMPONENT & CHARACTERISTICS | CLASS | TYPE OF CHECK |QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY** REMARKS
NO. OPERATIONS OF DOCUMENT NORMS RECORD 10
CHECK
1 2 3 4 5 6 7 8 9 [p* [M|C[N 11
CR: Critical Characteristics affecting safety of equipment & personnel.
P: Agency which performs the test inspection
W: Agency which witness the test inspection.
V: Agency which verifies test certificates, inspection reports and carries out audit check of component/operation.
M: Manufacturer/ Sub-Contractor.
C: Contractor nominated inspection agency / BHEL.
N: Customer/ Consultant
CHP: Customer/ consultant hold point
LEGEND : FOR DOC.NO.:
CUST/CONSUL
USE
MANUFACTURER / CONTRACTOR * RECORDS IDENTIFIED WITH “D” SHALL BE ESSENTIALLY INCLUDED BY
CONTRACTOR IN QA DOCUMENTATION
SUBCONTRACTOR #* M: MANUFACTURER/SUB CONTRACTOR ,C: CONTRACTOR /NOMINATED
INSPECTION
AGENCY ,N: CUSTOMER/ CONSULTANT
INDICATE ‘P’-PERFORM, "W’-WITNESS AND ,‘V’-VERIFICATION AS APPROPRIATE,
CHP’ SHALL BE IDENTIFIED IN COLUMN “REMARKS” BY CUSTOMER/
CONSULTANT
SIGNATURE REVIEWED BY | NAME & SIGN OF APPROVING AUTHORITY
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MANUFACTURER’S NAME & STANDARD QUALITY PLAN PROJECT
ADDRESS
Zre o BHEL APPROVED VENDOR ITEM : BASKET QP NO. PE:QP:STD:567:A0 | PACKAGE LUBE OIL PUMPS
Hﬂ[l ( SIMPLEX/DUPLEX) OIL 012
STRAINER DATE 07/07/07 ICONTRACT NO
SUB-SYSTEM: LUBE OIL REV. 00
PAGE 1of 3 ILOI No.
ICONTRACTOR BHARAT HEAVY ELECTRICALS
LTD.
SR. COMPONENT & CHARACTERISTICS | CLASS | TYPE OF CHECK |[QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY** REMARKS
NO. OPERATIONS OF DOCUMENT NORMS RECORD 10
CHECK
1 2 3 4 5 6 7 8 9 D* (M| C | N 11
1.0 |RAW MATERIALS &
BOUGHT OUT CONTROL
1.1 |STRAINER BODY, Physical Properties |Major |Physical Test 1lsample |Appd Drg. Appd Drg. Lab Reports |D* [P |V |-
FLANGE, BOTTOM PLATE, /Heat /Data-sheet |/Data-sheet
TOP COVER
Chemical Properties |Major |Chemical Test lsample |-do- -do- Lab Report |D* [P |V |-
/Heat
1.2 |3 WAY VALVE HOUSING |Physical Properties |Major |Physical Test 1/Cast -do- -do- Lab Reports |D* [P |V |- |FORDUPLEX
CASTING, BACKING STRAINER ONLY
PLATE
Chemical Properties |Major |Chemical Test 1/Cast -do- -do - Lab Reports |D* [P |V
1.3 |SCREEN Chemical Major [Chemical Test 1/Sample |-do- -do- Lab Reports |D* [P |V
composition
2.0 |(IN PROCESS CONTROL
2.1 |Welding Procedure Correctness/ Major [Review 100% ASME, SEC-IX | ASME, SEC-IX QW 482 D* |P |V |-
Welding parameters
2.2 [PQR & Welders Weld Soundness Major [Physical test/ RT 100% ASME, SEC-IX | ASME, SEC-IX [QW 483 & D* |P [V |-
Qualification QW 484
2.3 |Weld Fit ups Dimension & Major |Measurement/ 100% Appd WPS/ Appd WPS QW 482 D* |P |V |-
Alignment Visual Appd dwg
Orientation
2.4 |Weldments- Root & Final |Weld defects Major [Penetrant test 100% ASME-E 165 |No defect Mfr test D* [P [V |-
Run ( As applicable) reports
LEGEND : FOR DVB/NTPC | DOC.NO.:
USE
MANUFACTURER / CONTRACTOR ;ggﬁ(&l}l})\;%ELIHED WITH “TICK” SHALL BE ESSENTIALLY INCLUDED BY CONTRACTOR IN QA
SUBCONTRACTOR ZEI\EINIE/I\?]’VVUI;‘)A‘%"I/#?ES/SUB CONTRACTOR ,C: CONTRACTOR /NOMINATED INSPECTION
INDICATE ‘P’-PERFORM, "W’-WITNESS AND ,‘V’-VERIFICATION AS APPROPRIATE, *CHP’ SHALL BE
IDENTIFIED IN COLUMN “REMARKS” BY DVB/NTPC
SIGNATURE REVIEWED BY | NAME & SIGN OF APPROVING AUTHORITY
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MANUFACTURER’S NAME & STANDARD QUALITY PLAN PROJECT
ADDRESS
Zre o BHEL APPROVED VENDOR ITEM : BASKET QP NO. PE:QP:STD:567:A0 | PACKAGE LUBE OIL PUMPS
Hﬂ[l ( SIMPLEX/DUPLEX) OIL 012
STRAINER DATE 07/07/07 ICONTRACT NO
SUB-SYSTEM: LUBE OIL REV. 00
PAGE 20f 3 ILOI No.
ICONTRACTOR BHARAT HEAVY ELECTRICALS
LTD.
SR. COMPONENT & CHARACTERISTICS CLASS TYPE OF CHECK |QUANTUM | REFERENCE [ ACCEPTANCE FORMAT OF AGENCY** REMARKS
NO. OPERATIONS OF DOCUMENT NORMS RECORD 10
CHECK
1 2 3 4 5 6 7 8 9 D* (M| C | N 11
2.5 [Assembly of internal Orientation & fittings|Major |Visual & Proper 100% Appd Appd dwgs & |Inspection D* |P [V |-
basket of internal Fitment Drawing/ Data [manufacturing|Report
Sheet standards
3.0 |FINAL INSPECTION AND
TESTING
3.1 Completeness Major [Visual 100% Appd Dwg Appd Dwg/ |Inspection D* |P [V |V
Cleanliness Measurement Data Sheet/ |Report
Dimension of screen Mfr standard
& other parts
3.2 Leaktightness Major [Hydrotest at 1.5 100% Appd Drg & Appd Dwg/ |Inspection D* |P [V |V
times the design Data Sheet Data Sheet/ |Report
pressure ; holding Mfr standard
time 30 minutes
3.3 Flow v/s pressure Major |Measurement of |One/type/ |Appd Drg & |Appd Dwg/ Inspection [D* [P [V [V
drop test pressure drop size Data Sheet Data Sheet/ |Report
across strainer Mfr standard
3.4 [Cleaning, protection, Activity compliance [MI Visual 100% Tech / Mfg.  [Tech / Mfg. Inspection D* |P [V |V
painting & packing Specn for Specn for Report
packing; Appd |packing; Appd
dwg for dwg for
cleaning, cleaning,
protection & |protection &
painting painting
including including
LEGEND : FOR DVB/NTPC | DOC.NO.:
USE
MANUFACTURER / CONTRACTOR ;ggﬁ(&l;ll)vs_rﬂ)ﬁg"LIHED WITH “TICK” SHALL BE ESSENTIALLY INCLUDED BY CONTRACTOR IN QA
SUBCONTRACTOR ZEI\EINIEA\?]’VVUI;‘)A‘%I/"#?E?/SUB CONTRACTOR ,C: CONTRACTOR /NOMINATED INSPECTION
INDICATE ‘P’-PERFORM, "W’-WITNESS AND ,‘V’-VERIFICATION AS APPROPRIATE, *CHP’ SHALL BE
IDENTIFIED IN COLUMN “REMARKS” BY DVB/NTPC
SIGNATURE REVIEWED BY | NAME & SIGN OF APPROVING AUTHORITY
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MANUFACTURER’S NAME & STANDARD QUALITY PLAN PROJECT
ADDRESS
Zre o BHEL APPROVED VENDOR ITEM : BASKET QP NO. PE:QP:STD:567:A0 | PACKAGE LUBE OIL PUMPS
Hﬂ[l ( SIMPLEX/DUPLEX) OIL 012
STRAINER DATE 07/07/07 ICONTRACT NO
SUB-SYSTEM: LUBE OIL REV. 00
PAGE 3o0f 3 ILOI No.
ICONTRACTOR BHARAT HEAVY ELECTRICALS
LTD.
SR. COMPONENT & CHARACTERISTICS | CLASS | TYPE OF CHECK [QUANTUM | REFERENCE | ACCEPTANCE FORMAT OF AGENCY** REMARKS
NO. OPERATIONS OF DOCUMENT NORMS RECORD 10
CHECK
1 2 3 4 5 6 7 8 9 D* |M|C|N 11
| | shade shade
LEGEND
Ml: Minor Characteristics affecting appearance.
MA: Major characteristics affecting performance , redution in life , large down time etc.
CR: Critical Characteristics affecting safety of equipment & personnel.
P: Agency which performs the test inspection
W: Agency which witness the test inspection.
V: Agency which verifies test certificates, inspection reports and carries out audit check of component/operation.
M: Manufacturer/ Sub-Contractor.
C: Contractor nominated inspection agency / BHEL.
N: Customer/ Consultant
CHP: Customer/ consultant hold point
LEGEND : FOR DVB/NTPC | DOC.NO.:
USE
MANUFACTURER / CONTRACTOR ;ggﬁ(&l}%ﬁ_%g{lFlED WITH “TICK” SHALL BE ESSENTIALLY INCLUDED BY CONTRACTOR IN QA
SUBCONTRACTOR ZEI\EINIE/I\?]’VVUI;)A‘%"I/"#?E‘I;/SUB CONTRACTOR ,C: CONTRACTOR /NOMINATED INSPECTION
INDICATE ‘P’-PERFORM, "W’-WITNESS AND ,‘V’-VERIFICATION AS APPROPRIATE, *CHP’ SHALL BE
IDENTIFIED IN COLUMN “REMARKS” BY DVB/NTPC
SIGNATURE REVIEWED BY | NAME & SIGN OF APPROVING AUTHORITY
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e TITLE: SPECIFICATION No: PE-TS-426-567-A001

1X660 MW UPRVUNL PANKI TPS, EXTENSION [ GECTION-I, SUB-SECTION-CLD

TECHNICAL SPECIFICATION FOR REV. 00 DATE: JULY 2019

LUBE OIL TRANSFER PUMPS
SHEET:1OF 1

MASTER DRAWING LIST WITH SUBMISSION
SCHEDULE

Page 58 of 125




[ Wy ¥ o

TITLE:

TECHNICAL SPECIFICATION

LUBE OIL TRANSFER PUMPS

1X660 MW UPRVUNL PANKI TPS, EXTENSION

SPEC. NO.: PE-TS-426-567-A001

SECTION-I, SUB-SECTION-C1D

REV. NO.: 00 DATE JULY 2019

The successful bidder shall submit the following drawings / documents during detail engineering for approval / information / reference

DRAWINGS/ DOCUMENTS REQUIRED DURING DETAIL ENGINEERING

(as the case may be):-

Resubmission after
Sl. BHEL Drawing / . . .
No. Document No. Title Schedule Date incorporating
comments

1 PE-V0-417-567-A001 Data sheet & GA of LOP 4 weeks from LOI Within 1 week

2 PE-V0-417-567-A002 Data sheet & GA of Strainer 4 weeks from LOI Within 1 week

3 PE-V0-417-567-A003 Data sheet & GA of lube oil pump motor 4 weeks from LOI Within 1 week

4 PE-V0-417-567-A004 QAP of Lube oil pump and strainer 4 weeks from LOI Within 1 week

5 PE-V0-417-567-A005 O & M Manual of lube oil pumps 8 weeks from LOI Within 1 week
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TITLE:

TECHNICAL SPECIFICATION
LUBE OIL TRANSFER PUMPS

1X660 MW UPRVUNL PANKI TPS, EXTENSION

SPEC. NO.: PE-TS-426-567-A001

SECTION-I, SUB-SECTION-C1D

REV. NO.: 00 DATE

JULY 2019

NOTE :. Drwg/ Document shall be uploaded by the successful bidder on WRENCH /DMS.Procedure for the same will be informed after award of

contract.

COMPANY SEAL

SIGNATURE :

NAME

DESIGNATION:

COMPANY:

DATE:
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TITLE:

1X660 MW UPRVUNL PANKI TPS, EXTENSION

TECHNICAL SPECIFICATION FOR
LUBE OIL TRANSFER PUMPS

SPECIFICATION No: PE-TS-426-567-A001

SECTION-I, SUB-SECTION-C1E

REV. 00 DATE: JULY 2019

SHEET:10OF1

PAINTING SPECIFICATION
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SUB-SECTION-C1E: PAINTING

1.0

2.0

SCOPE

This section covers the painting requirements for the power plant equipment,
structures, piping etc. and any other surface required to be painted. The
painting system should ensure optimal protection of the installation with
minimum need for maintenance, environmental friendly & easy to apply.

CODES AND STANDARDS
Painting of equipment shall be carried out as per the specifications indicated
below and shall conform to the relevant IS contract for the material and

workmanship.

The following Indian Standards may be referred to for carrying out the painting
job:

IS: 5 : Colours for ready mixed paints and enamels

IS: 101 : All Parts and Sections for paint testing

IS: 1303 : Glossary of terms relating to paints

IS: 2379 : Colour code for identification of pipelines

IS: 1477 : Code of practice for painting of ferrous metals in
buildings (Parts I & II)

IS: 2524 : Code of practice for painting of non-ferrous metals
in buildings (Parts I & II)

IS: 6278 : Code of practice for white washing and colour
Washing

IS: 13183 : Aluminium Paint, heat Resistant specification

IS: 158 : Ready mixed paint, brushing, bituminous, black,
Lead free, acid, alkali, water and heat resisting

IS: 2074 : Ready mixed paint, air drying, red Oxide Zinc
Chrome, priming

IS: 104 : Ready mixed paint, brushing, Zinc Chrome,
priming

IS: 2932 : Enamel, synthetic, exterior (a) undercoating (b)
finishing.

IS: 2629 : Recommended Practice for Hot Dip Galvanising

BS EN ISO 14713 : Code of practice for protection of iron & steel
structure against corrosion

ISO 8501-1 : Preparation of steel substrates before application of

paint & related Products. Part-1: Rust grades &
preparation grades of uncoated steel substrates &
steel substrates after overall removal of previous
coatings

ISO 8502-3 : Assessment of dust on steel surface prepared for
painting (Pressure sensitive tape method)

ISO 12944 (Part 1 to 7) Corrosion protection of steel structures by
Protective paint systems

SSPC : US Specifications of Steel Structures Painting
Council, SSPC Volumes I and II

SSPC-SP-08 : Surface preparation by Pickling

NORSOK M-501 : Surface preparation & Protective coating

IS0 20340 : Pre-Qualification test

ASTM : American Standard Test Method for paints and
coatings

AWWA : American Water Works Association
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3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

SIS: 55900 : Swedish standard for blasting

In the event of conflict between the Codes and Standards referred to in the
specification and the requirement of this specification, the latter shall govern.
Statutory and Local regulations shall be strictly followed in selection and
application of paint.

GENERAL

This specification covers the surface preparation, method of application and
material to be used for all coating of equipment, steel structures and piping.
Steel material subjected to surface preparation on shop/site shall have
minimum requirements in accordance with Rust Grade B (SSPC/SSPM Volume-
2).

Coating materials according to SSPC, EN ISO, ASTM, BIS or DIN standards,
shall be used. The paint shall comply with applicable laws, regulations,
ordinances etc., of the local authority, state or the nation pertains to the work.
The materials shall be matched with each other so that they are compatible.
Coatings deviating this specification shall be subject to approval. Standards of
surface preparation and painting shall give a time to first maintenance of 10
years.

The paint to be applied shall be approved by Customer / Engineer.

All paints & paint material used shall be procured from approved
manufacturers. Paint shall be supplied in manufacturers original containers with
the description of content, specification No., colour, ref no, date of
manufacture, shelf life expiry date & pot life.

The paint manufacturers shall provide coating system data sheet for each
coating system to be used containing the following information:

Surface preparations

Film thickness (min and max)

Min and max recoating intervals at relevant temperatures
Mixing ratio, thinner details and coating repair systems

PN

The sample for testing the paint being used may be taken by the customer at
any time.

In general Shop fabricated equipment will be delivered to the site coated with a
shop applied system or the manufacturer's standard finish in accordance with
the requirements of this specification.

For equipment that has received shop prime coat, touch-up prime coat and
additional coats shall be applied in accordance with the coating schedule. It is
responsibility of the vendor to ensure compatibility between shop and field
applied paint systems.

Necessary precautions shall be provided to all equipment, structures to protect
other surfaces from abrasive blasting, coating over spray and spatter. Damage
to other surfaces or equipment shall be repaired by the vendor.

The Contractor shall submit the following for review and approval by the
Customer:
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3.11

3.12

3.13

3.14

4.0

4.1

4.2

4.3

Manufacturer's recommended paint scheme for the project
Latest published product & instructions for application data,
Procedures for surface preparation and application.

Pre qualification for equipments and blasting materials, product,
procedure and personnel qualifications for the paint and painting
systems.

5. Painting repair procedures

PN

Painting records shall contain:

Equipment/components/location painted

Date of painting

Paint details such as specification No, colour, date of manufacture, shelf
life, expiry date

Application equipments

Ambient conditions at the time of painting

Surface temperature

Drying time between coating, DFT and number of coatings

Appropriate work plan for painting.

YV V V

VVVYYVY

The supply of all necessary equipments, weather protection, and scaffolding for
painting to ensure work is carried out in accordance with the specification and
agreed programme.

Maintenance of the paint work until completion of the contract, this shall
include repair of any damaged areas caused by third party.

Disposal of painting waste resulting from painting, shall comply with applicable
laws, regulations, ordinances etc., of the local authority, state or the nation
pertains to the work and coating materials.

It is a mandatory requirement that all operatives working to this procedure
take full cognizance and implement necessary safety precautions.

PREPARATION OF SURFACES

All surfaces to be painted shall be thoroughly cleaned of all grease, oil, loose
mill scale, dust, rust, weld spatters, sharp edges and any other foreign matter.
Removal of grease and oil contamination shall be in accordance with SSPC-SP1
prior to cleaning process described below.

Mechanical cleaning by power tool and scrapping with steel wire brushes shall
be adopted to clear the surfaces. However, in certain locations where power
tool cleaning cannot be carried out, hand scrapping may be permitted with
steel wire brushes and/or abrasive paper. Cleaning with solvents shall be
resorted to only in such areas where other methods specified above have not
achieved the desired results. Cleaning with solvents shall be adopted only after
written approval of the Engineer.

The blast cleaned surface shall be checked for signs of salt contamination as
per ISO 8502-6 &9. The maximum allowable level of contamination shall be 20
mg/m2. Surfaces that do not meet these criteria shall be reprocessed.

Mechanical Cleaning:

Manual/power tool cleaning shall be done as per grade St-2 or St-3, of ISO
8504-3. This method to be used for repair painting or on already painted
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surface and in case of usage on new construction painting prior approval may
be obtained from purchaser/engineer.

Condition of ISO 8504- @ SIS SSPC
surface 3 055900
Hand tool cleaning Rusted _ C St2 C St2 SP2
Rusted and pitted | D St2 D St2 SP2
Power tool cleaning Rusted - € St3 € St3 oP3
Rusted and pitted | D St3 D St3 SP3

i) Grade St-2: Thorough scraping and wire brushing, machine brushing,
grinding etc. This grade of preparation shall remove loose mill scale,
rust and foreign matter. Finally the surface is to be cleaned with a
vacuum cleaner or with clean compressed air or with clean brush. After
preparation, the surface should have a faint metallic sheen. The
appearance shall correspond to the prints designated St-2.

i) Grade St-3: very thorough scraping and wire brushing, machine
brushing, grinding etc. After preparing the surface, it should have a
pronounced metallic sheen and correspond to the prints designated St-
3.

Blast cleaning:

Compressors: Compressed air supply for blast cleaning shall be free of water
and oil. Air compressors shall not be allowed to deliver air at 110deg C. The
blasting activity shall be performed at ambient temperatures above 5°C and
relative humidity less than 85%. Steel temperature shall be 3°C above dew
point. Necessary safety precautions for equipment and operator shall be
adhered to.

Abrasives: Abrasives used for blast cleaning carbon steel and alloy steel shall
be as per ISO 8504-2 and SSPC painting manual. Suggested abrasives may be
chilled iron grit or shot steel and malleable iron grit and shots non metallic
abrasive (aluminium oxide, copper slag, garnet etc.).

Removal of mill scale and rust using abrasives such as grit or shot under high
pressure. The grade of blasting performed in line with the approved painting
scheme.

Surfaces to be coated shall be free of all grease, oil, loose rust, and loose mill
scale. Rust, mill scale, weld spatter, flux, shall be removed by the methods
indicated in the Coating Schedule. Oil and grease shall be removed by solvent
cleaning method as outlined in SSPC - SP - 1 prior to blasting.

The quality and grain size of abrasives and the parameter of their use are to be
chosen to obtain the surface profile depth and cleanliness. Abrasives shall
comply with applicable laws, regulations, ordinances etc., of the local authority,
state or the nation pertaining to the work.

Profile measurements for abrasive blast cleaned surface shall be made with a
Profile comparator and permanent record shall be maintained with Testex
Press-O-Film.

Surfaces prepared for coating shall be coated the same day and before any
visible rusting occurs (the time elapsed between blast cleaning and
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commencement of painting shall under no circumstances exceed 4 hours, but
in any case must commence before signs of degradation occur).

After blasting cleaning, depending on production flow, a weldable, inorganic
ethyl zinc silicate shop primer of minimum dry film thickness 25 mm may be
used.

The grades of surface finish:

ISO 8501-1 SIS 055900 SSPC NACE
White metal Sa3 Sa3 SP5 1
Near White metal Sa 2> Sa 2% SP10 2
Commercial blast Sa2 Sa2 SP6 3
Brush off blast Sal Sal SP7 4

Paint Application
General:
Paints and other coating materials shall be applied in accordance with the paint

manufacturer’s instructions. The surface preparation and painting system shall
be as described in ANNEXURE with the following exceptions:

» Nameplates, code stampings and push buttons

» Concrete brickwork, tile, and glass unless specified by the Purchaser /
Engineer

» Non-ferrous materials

» Austenitic stainless steel

> Plastic and / or plastic coated materials

» Insulated surface of equipment and pipes except colour coating

wherever required
> Any surface specified by the Purchaser / Engineer not to be painted.

Paint Application Requirements

The paint shall be applied in accordance with the paint manufacturer’s product
data sheet, which shall include the mix ratio, the method of application, and
the use of thinners and over coating times.

Paint application shall be by brush, roller or spray gun. Local regulations
regarding spray and roller coating shall be observed. A smooth uniform film
shall be applied to the surfaces to be coated.

Painting shall be performed when the temperature of the surface is greater
than 3°C above the dew point of the surrounding air and relative humidity of
the air is less than 85% unless local conditions dictate otherwise and the
Customer is in agreement. Guidance on the estimation of the probability of
condensation can be found in ISO 8502-4. The measurement of these
conditions is the responsibility of the Vendor.

In addition, paints shall not be applied under the following conditions:

- When the surface temperature is greater than 60 °C (unless a higher
temperature is agreed by the paint manufacturer)

- When the air temperature is less than approximately 5°C, (depending
on local conditions)
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- When there is the likelihood of an unfavourable change in weather
conditions within two hours after painting

- When there is a deposition of moisture in the form of rain,
condensation, frost, etc., on the surface.

- When the available light is less than 500 lux.

Paints shall not be applied within 50 mm of edges which will later have to be
welded. Such weld areas shall be taped/one coat of weldable primer for
distance of 50 mm either side of the weld line.

When zinc rich primers are used, care shall be taken to mask to avoid any
possibility of over spraying onto duplex, austenitic stainless steels; nickel alloys
or 9% nickel steel components.

Two pack coatings like Air drying epoxy, Polyurethane coatings etc shall be
mixed in the ratio recommended by manufacturer to ensure proper and
complete curing of the coatings. The base and hardener are to be separately
mixed first to obtain a homogenous mixture. The hardener is to be added to
the base slowly, with continuous mixing / agitation and not the reverse. Power
agitation is preferred over hand mixing.

Any addition of thinner to achieve the application viscosity should be made only
after the components are thoroughly mixed. Excess thinner is not
recommended, as increase in volume, leads to lower DFT, sagging, longer
curing time, etc.

Coating containing heavy or metallic pigments that have a tendency to settle
shall be kept in suspension by continuous use of a mechanical agitator whilst
being applied, to ensure uniformity over the surface area (e.g., zinc MIO’s
pigmented materials).

Transport and erection of painted structures shall be carried out only after the
drying time specified by the paint manufacturer has elapsed. Handling &
packing of painted material shall be appropriate to avoid damage to painting,
such as the use of non-metallic slings, etc for handling and by minimising
handling after painting. All steel equipment shall be provided with priming or
coating system to protect the steel surface during transport, storage,
installation and construction.

Spray Application

Airless or pneumatic spray applications are preferred methods of application.
Spraying shall be carried out keeping the spray gun at the minimum suitable
distance from the work piece and consistently at 90° to the surface being
painted.

Approval of Purchaser / Engineer shall be obtained during spray painting which
may cause interference to other works. If spray painting is to be carried out,
the following shall be taken into account:

The correct spray tips, air pressures, etc, as recommended by the equipment
supplier, shall be used.

Conventional air spray equipment is used, the correct combination of air
volume, air pressure and fluid flow to give good atomisation to be ensured to
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get a defect free painted surface. The major disadvantage of conventional air
spray is that high build coatings can generally not be applied by this method as
most paints have to be thinned to a suitable viscosity for satisfactory
atomisation, and so lose their high build properties. Vendor shall follow
manufacture’s instruction.

Air spray (pressure pot) is recommended in cases where large quantities of
paint are to be applied as paint in the tank can be prevented from settling,
reduces application time and also enables the gun to be turned to any angle to
coat objects effectively without spilling paint.

Airless spray is recommended as high build coatings can be applied without
thinning, very rapid application is possible, giving an economic advantage,
compared to conventional spray, overspray and bounce-back are reduced,
leading to reduced losses of material and less dust and fume hazards.

Each coat shall be applied uniformly and completely over the entire surface. All
runs and sags shall be brushed out immediately or the paint shall be removed
and the surface re-sprayed.

Very complex structures should be painted by brush instead of spray gun to
avoid overspray, dry spray and unacceptable paint losses.

Brush application
Brush application may be used under the following circumstances:

- When areas cannot be properly coated by spraying for reasons such as
material or environmental considerations

- For the initial coat of paint to corners, edges, crevices, holes, welds or
irregular surface prior to spray application

- For"touch up” or repairs to localize damaged paint or areas of
incorrectly applied paint

- Where the paint manufacturer considers the coating material suitable
for brush application.

Brushes shall be of a style and quality that will permit the proper application of
paint.

Brush applications should be done in two passes that are perpendicular to each
other ‘wet on wet” so that a smooth coat, as near uniform in thickness as
possible, is obtained thereby avoiding running and droplets. There should be no
deep or detrimental brush marks. Paint shall be worked into all crevices and
corners. Runs and sags shall be brushed out.

During the application of each coat, all areas such as corners, edges, welds,
small brackets, bolts, nuts and interstices shall receive additional paint to
ensure that these areas have at least the minimum specified dry film thickness
and to ensure continuity of coating.

Roller application
Roller application shall only be used on relatively large surface areas and only if
spraying is not on option. Roller application shall only be used if the first or

priming coat of paint has been applied by brush. Roller application shall be in
accordance with the paint Manufacturer’s instructions.
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Coating materials

The selected coating materials shall be suitable for the intended use and shall
be selected after an evaluation of all relevant aspects such as

Corrosion protective properties

Requirements to health, safety and environment

Properties related to application conditions, equipment and personnel
Experience with the coating materials and coating system.

YV VYV

All coating materials and solvents shall be protected from ignition sources and
shall remain within storage temperatures and storage conditions recommended
by the coating manufacturer. All coating materials and solvents shall be stored
in the original container bearing the manufacturer's label and instructions.
Performance standard as listed below shall be established by paint
manufacturer the records shall be submitted for review.

Adhesion test (pull off test)

Flexibility test

Salt spray test (min 1000 Hrs)

Water absorption test

UV resistance test (external coating)

Cathodic disbonding test (internal coating)

Abrasion test (internal coating)

Impact resistance test

Sea water immersion test (structures in tidal, splash zone and
conveying sea water)

VVVYVYVYVYYVY

Each product shall have a batch number showing year and month of
manufacture and giving full traceability of production. Shelf life shall be
included in the technical data sheet. All coating materials and solvents shall be
stored in the original container bearing the manufacturer's label and
instructions.

The composition of the paint shall be at the discretion of the manufacturer,
provided that the finished product meets the requirements of, State or Local
regulatory bodies for the products. All vehicle components for use in the
manufacture of paints and enamels shall meet the ASTM/ ISO Specification
except as otherwise stated coating systems shall be selected as per corrosivity
category listed in the table below. Coating systems are tabulated in ANNEXURE
and shall be pre-qualified in accordance with specification. Coating systems/
alternative coating systems may be re-subjected to pre-qualification, at the
discretion of OWNER/ ENGINEER. The specified coating systems, the number of
coats and the coating film thicknesses given in Annexure are minimum
requirements Top coat colors should be in accordance with Annexure.

Gratings and step threads
i) Surface preparation

Gratings and step threads shall be cleaned by acid pickling as per
SSPC-SP-08.

i) Hot dip galvanising

The hot dip galvanising shall be done as per IS 2629 .The average
mass of coating shall be 610 gms/m?2.
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iii)  Post galvanising treatment

Immediately after galvanising, post treatment such as chromating
shall be applied to retard white rust attack.

iv)  Touch up mechanical damages
The repair of damages coatings shall be done as per the recommended

practice ASTM A 780.

CORROSIVITY OF ENVIRONMENTS

Mass loss per unit surface
Corrosivity category (per year of exposure)
Mass loss g/mm?2 Thickness loss pm
C2 | Low >10 to 100 >1.30 to 25
C3 | Medium 200-400 g/m2 (25-50um)
C4 | High 400-650 g/m2 (50-80um)
C5 | Very High Industrial & 650-1500g/m2 (80-200um)
marine
Tests required for evaluation of acceptance of coating materials:
TABLE -1
PERFORMANCE TEST OF PAINT
SL. Test ASTM TEST METHOD
No.
1.0 Abrasion Resistance: (topcoat only) ASTM D4060
2.0 Adhesion: ASTM D4541
3.0 Dry Heat Resistance: ASTM D2485
4.0 Flexibility: (topcoat only) ASTM D522, 180° bend
5.0 Pencil Hardness: (topcoat only) ASTM D3363
6.0 Salt Fog Resistance: ASTM B117, 1000 hours
7.0 Weather Resistance: ASTMG23 Type D
8.0 Test ASTM Test Method
9.0 Density D 1475
10.0 Dipping properties D 823
11.0 Drying time D 1640
12.0 Flexibility D 1737/D 522
13.0 Hardness D 3363
14.0 Adhesion (pull off test) D 4541
15.0 Abrasion resistance D 968/D 4060
16.0 DFT/Coat As per SSPC Guidelines
17.0 Storage Stability D 1849
18.0 Resistance to
i) Humidity for 2000 hrs. D 2247
ii) Salt Spray for 2000 hrs. B117
iii) Accelerated Weathering D 822
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INSPECTION:

Inspection will be performed by an inspector authorised by Purchaser /
Engineer. Paint materials including primers and thinners brought to site by
contractor for application shall be procured directly from manufactures as per
specification and shall be accompanied by manufacturer’s test certificates.

The painting work shall be subjected to inspection by purchaser / engineer at
all times. The vendor shall offer following stage of inspection:

» Surface preparation

» Primer application

> Subsequent coats

» Paint qualification test

Vendor shall provide the expert technical services of the paint manufactures as
and when required by purchaser / engineer to ensure both the surface
preparation and applications are carried out as per their recommendations.
This service shall be provided without any obligation to purchaser.

The following coating inspection & test shall be carried out:

1. Ambient and steel temperature, relative humidity and dew point min
twice in a shift.

2. Surface finish & profile check each component or once per 10 m2
after surface preparation.

3. Salt contamination test - Free from salt contamination.

4, Dry Film Thickness as per ISO 2808 No.6.

5. Holiday Test as per ASTM D 5162/ NACE RP 0188.

6. Adhesion Test as per ISO 2409 for cross-cut test, or a pull-off test as

per ISO 4624/ ASTM D 4541.

6.0 SUGGESTED COLOUR CODES FOR PAINTING:
Sl. No. | Item/Service Colour IS-5 Colour IS-5
(Band)
1.0 Structures, platforms, ladders and Dark 632
handrails Admiralty
Grey
2.0 Boiler casing, ESP and ducting Nut Brown 413
3.0 Fans, pumps, motors, Light Grey 631
4.0 Tanks (without insulation and cladding)
4.1 Outdoor Aluminium
4.2 Indoor Light grey 631
5.0 Vessels & all other proprietary Light grey 631
equipment (without insulation &
cladding)
6.0 Switchgear Light grey 631
7.0 Control & relay panels Light grey 631
78 of
IS1650
8.0 Turbine Golden 356
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Sl. No. | Item/Service Colour IS-5 Colour IS-5
(Band)
Yellow
9.0 Generator & exciter Light grey 631
10.0 Transformers Aluminium
11.0 Machinery guards Signal red 537
12.0 Crane
12.1 Crane structure Golden 356
Yellow
12.2 Trolley and hook Crimson 540
13.0 Piping (without insulation and
cladding)
13.1 Water System
13.1.1 | Boiler feed Sea green 217
13.1.2 | Condensate Sea green 217 Light 410
brown
13.1.3 | Bearing cooling water Sea green 217 French 166
blue
Notes:
1. This colour code basically refers to IS: 2379 for piping with necessary
modifications.
2. Where band colour is specified, same shall be provided at 30 meter intervals on

long uninterrupted lines and also adjacent to valves and junctions.
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PAINTING SCHEME FOR C2 AMD C3 ENVIRONMENT

Primer Intermediate paint Finish coat TI;E?.I
s Surface No.
No Description P_repara Paint of DF Paint No. of DFT | Paint No. of DFT | Min.
tion coat | T coats coats
s
Boiler structure, un-
1. insulated ducts, Sa2 v In organic Zn > |80 |HBMIO 1 120 Poly eurethene 2 2604
suspensions, hangers silicate ¥ epoxy M
temperature <120°C
2. | Indoor structure Sa2' HB Zn Phospate 2 |80 | HBMIO 1 120 1 -- -- 260y
2 €poxy 2
Insulated parts exposed to ] In organic Zn 60
3. temp >120°C Sa2% | gjicate 2 u 60y
4. | Work shop Sa 2% | HB Zn Phospate o |80 |HBMIO 1 1201 . -- -- 260u
2 €poxy 2 : :
5. Water Treatment Plant Sa2 Zn rich epoxy > 80 | HB MIO > 200 | Aliphatic poly > 80 u | 3604
(external) u epoxy u eurethene
6. | Coal Handling Plant Sa2v, |Lnorganiczn o |80 |HBMIO 1, 1201 holy eurethene 2 |60 | 2600
silicate U epoxy u
- Ehthy Zn 40 HR aluminium
7. Fuel pipings Sa?2 silicate 1 u paint 2 40 u | 80p
Un insulated silencer, steel ; Ehthy Zn 40 HR silicone
8- | stacks >120°C Sa2%2 | gjjicate 1 u aluminium paint 2 40 p | 80y
9. | Above ground piping sa2v, |Lnorganiczn o |80 |HBMIO 1 120 Poly eurethene 2 60 p | 260p
silicate U epoxy U
10. | Burried piping (External) Sa2 v Coal tar primer, coal tar enamel, inner wrap of f_lbre glass, final outer wrap of enamel 4.0m
impregnated fibre m
11. | Burried piping (Internal) Sa2' Solid rigid poly eurethene 500 500p
12. | Storage tanks (external) Sa2' Ilj_organlc Zn 2 80 | HB MIO 1 120 Poly eurethene 2 60 p | 260y
silicate 1] epoxy 9]
13. | Storage tanks (internal) Sa2' 3 coats of amine adducts 400u
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14. | DM water piping (internal) | Sa 2 2 Hard rubber lining min 4 mm thickness :1‘1'm
15. | DM water tank (internal) Sa2' iﬁigar?:mc Zn 30 2[:?0)'\:';0 1 :jSO HB coal tar epoxy 1 550 380p
16. | Fuel oil tanks (internal) Sa2 iﬂiggg:mc Zn ﬁo :g’owo 1 iSO HB coal tar epoxy 1 L1150 380p
Insulated parts .
17. | continuously exposed to Sa2' iﬁigar?:mc Zn 75 75u
condensing water H
Polyamide 25
18. | For insulted piping <125°C | Sa 2 ' cured epoxy 0 250p
coasting H
Electrical parts, control .
19. | panels, valves, pumps & Sa2' gnoi)(hosphate 80 Chlorinated 2 80 u | 160y
motors (indoor)* poxy H
Electrical parts, control .
20. | panels, valves, pumps & Sa2' gno?(hosphate 80 Chlorinated 2 100 180p
motors (outdoor)* poxy H H
Switch yard, floor grills ; . .
21. walk ways Sa2'% Hot dip galvanising 80u 80u
* Note: Manufacturer to specify details of painting system capable of withstanding environmental conditions for a period of 10 years

before first maintenance
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TITLE:

1X660 MW UPRVUNL PANKI TPS, EXTENSION
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LIST OF MAKES OF SUB-VENDOR ITEMS
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PEM-6606-0

TECHNICAL SPECIFICATION FOR SPECIFICATION NO:PE-TS-426-567-A001
B P35 07 SECTION 1A
=_=——
/ LUBE OIL TRANSFER PUMPS
H”[l REVISION 00 JULY 2019
SUB-VENDOR LIST

BANDALORE /

m NGEF HUBLI

i LHP SOLAPUR

i ASIAN PAINT

i BERGER

i KANSAI NEROLAC

i JOTUN

m SHALIMAR

i JENSON & NICHOLSON (I) LTD
PAINT

i CDC CARBOLINE () LTD.

i ADDISON PAINTS LTD

1] GRAND POLYCOAT

i BOMBAY PAINTS

m HEMPLE PAINTS (SINGAPORE)

i AKZONOBEL COATINGS

NOTES INSPECTION CATEGORIZATION

CAT | :INSPECTION BY OWNER, BHEL/BHEL NOMINATED TPIA & VENDOR .MDCC WILL BE ISSUED

! BASED ON INSPECTION REPORT IN LINE ITH APPROVED QAP.

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

3 CAT Illl: MDCC WILL BE ISSUSED BASED COC & MTC ISSUSD BY VENDOR AND VERIFICATION BY

BHEL/OWNER IN LINE WITH APPROVED QAP/CHECK LIST

The make of Sub-vendor items shall be generally as indicated above which is subject to customer / BHEL
approval during detail engineering.

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

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

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

The successful bidder will get the makes of all items approved from Customer/ Consultant during detail
engineering within two months of placement of LOI. The complete list will be necessarily be submitted
within one month of placement of LOI to ensure timely placement of order for BOIs

Bidder to assess the capability of their proposed sub-vendors in terms of preparation of drawings,
calculations, documents, quality assurance, supply of material etc. as per project schedule before placing the
order on them.

Dealers are not acceptable for any item of the package. Bidder shall procure all items including plates,
structural, flanges; counter flanges etc. from approved sub vendor only.
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SUB-VENDOR LIST FOR ELECTRICAL ITEMS

ITEM DESCRIPTION

SL NO.

VENDOR NAME

CABLE GLANDS

ALLIED TRADERS & EXPORTERS

ARUP ENGG & FOUNDARY WORKS

BALIGA LIGHTING EQPT.PVT.LTD.

COMMET BRASS PRODUCTS

DOWELLS

ELECTROMAC INDUSTRIES

INCAB

CABLE LUGS

DOWELLS

UNIVERSAL MACHINES LTD.

LV MOTORS (NON FLAME
PROOF)

ABB

BHARAT BIJLEE LTD.

CROMPTON GREAVES

GE-POWER

KIRLOSKAR ELECTRIC CO LTD.

LAXMI HYDRAULICS PVT. LTD

MARATHON

NGEF
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RAJINDRA ELECT INDUSTRIES

=
o
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CHAPTER 17 : AC & DC MOTORS

1.00

1.1

1.2

1.2.01

1.2.02

1.2.03

1.2.04

1.3

1.4

MOTORS

SCOPE

This specification is intended to cover design, manufacture, assembly and
testing of AC Squirrel Cage Induction Motors for use in Thermal Power Plants
and is supplement to the driven equipment specifications under which these
motors are being procured for the project.

SITE CONDITIONS

Site conditions are covered in 'Project Data', contained in specification of the
driven equipment.

Gases, Fumes & Dust Particles

General - Sulphur dioxide and/or trioxide fumes mildly present. Climate is
tropical, conducive to fungus growth.

Dust Particles

1 Outdoor locations - Heavily dusty with abrasive dust and coal particles of
size five (5) to hundred (100) microns present in atmosphere in large
quantity.

2 Indoor Locations.

2.1 Coal conveyors - As for outdoor as per clause 1.02.02.1 above.

2.2 Other locations - Lightly dusty with abrasive dust and coal particles of
size five (5) to twenty (20) microns present in atmosphere.

Special Fumes

1 Water treatment plant and acid cleaning room - Acid and alkali fuses
present.
2 Fuel oil pumping areas & Hydrogen generation plant - Explosive fuses

(flameproof motors required).

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

LOCATION OF MOTOR - As required

SPECIFICATIONS & STANDARDS.............. Motors shall comply with the
latest revisions of all relevant standards of BIS (IS-325, IS-900, IS-996,
1S-1231, 1S-1885, 1S-2148, 1S-2223, 1S-2253, 1S-2254, 1S-2848, 1S-3202,
IS-4029, 1S-4691, 1S-4722, 1S-4728, 1S-4889, 1S-6362, 1S-7816, 1S-8223,
1S-8789 , IS: 12615, 1S:3177 and IEC : 60034 3® Induction motor) except as
modified herein or in driven equipment specification.

1 x 660 MW - Panki Thermal Power Station
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Motors conforming to BS or IEC Publications, which ensure equivalent quality

shall also be acceptable.In case of any difference between IS

Specification/International Standards (IEC; NEMA etc.), this motor specification

prevails.

1.5 TYPE
1.5.1 AC Motors:

a) Squirrel cage induction motor suitable for direct-on-line starting.

b) Continuous duty LT motors upto 160 KW Output rating (at 50
deg. C ambient temperature), shall be Efficiency class-IE2,
conforming to IS 12615, or IEC:60034-30.

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

1.5.2 DC Motors Shunt wound.
1.6 VOLTAGE (NOMINAL)
1.6.1 LV Motors
For motors upto and including 200 KW - Four hundred fifteen (415) V.
1.6.2 MV MOTORS

For motors above 200kW upto and including 1500kW, Three point three (3.3)

kV.

For CHP conveyors motor above 160 kW, 3.3 kV, AC supply is to be

used. However all the motors on stacker reclaimer shall be on 415 V AC

only.
1.6.3 HV Motors
For motors above 1500kW - eleven(11) KV
1.6.4 All motors are to be designed for system grounding described in "System
Particulars" under site information of the Driven Equipment Specification.
1.7 FREQUENCY (NOMINAL) - fifty (50) Hertz
1.8 NUMBER OF PHASES - Three (3)
1.9 SPEED - As required by the driven equipment
1.10 TYPE OF STARTING :
Direct on-line (VFD/Soft-starter/star/delta starting in special cases)
1.11 DUTY
1.11.1 Continuous motor rating shall be arrived at considering 15% margin over the

duty point input or 10% over the maximum demand of the driven equipment,

1 x 660 MW - Panki Thermal Power Station
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1.11.2

1.11.3

1.11.4

1.11.5

1.12.1

1.13.1

1.13.2

1.13.3

1.14.1

whichever is higher, considering highest system frequency and voltage
variation. Crane motors shall be rated for S4 duty, 40% cyclic duration factor. If
however, a higher margin is stipulated in the accompanying driven equipment
specification, the higher stipulated margin shall prevail.

All HT motors shall have vibration pads for mounting vibration detectors.

All motors shall be designed to withstand hundred twenty (120) percent of
rated speed without any mechanical damage for two (2) minutes.

Motors shall be designed to keep torsional and rotational natural frequencies of
vibration of the motor and driven equipment atleast twenty five (25) percent
above or below, preferably above the motor operating speed (to avoid
resonance in vibration over the operating speed) range.

All LV motors rated 0.37kW and higher with S1 duty shall be compulsorily be of
energy efficiency level IE 2 as per IS 12615:2011.

Motors rated above 37kW shall have efficiency higher than 0.92 and high power
factor of atleast 0.88.

SUPPLY VARIATIONS

Motors shall be capable of running continuously at full load under following
variations in power supply:

All equipments shall be suitable for rated frequency of 50 Hz with a variation
of (+) 3% and (-)5%, voltage variation of (+) 6% for 11 kV & 3.3 kV and
(+)10% for 415V and 10% (absolute sum) combined variation of voltage and
frequency unless specifically brought out in the specification.

ABNORMAL CONDITIONS CAPABILITY

Motor shall have following capabilities as specified design ambient temperature:
The motors shall also be capable of running up again after voltage collapse to
about 40% for approximate duration of 0.5 sec. Subsequent rise in voltage to
70% and further to 80% and 100%, the total duration not exceeding 20 sec.

Low Voltage Running :

Motor shall be capable of running satisfactorily at seventy five (75) percent
nominal voltage for five (5) minutes.

Momentary Low Voltage Withstanding :

Motor, when running at full load, shall not stall when voltage drops down to
seventy (70) percent nominal voltage for one (1) minute.

STARTING CAPABILITY
Low Voltage Starting :

Motor shall be capable of starting and accelerating to full speed at full load
(including loaded equipment e.g. mills and conveyors etc) at eighty (80)

1 x 660 MW - Panki Thermal Power Station
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1.14.2

1.14.3

1.14.4

1.14.5

1.14.5.1

1.14.5.2

1.14.5.3

1.14.5.3

1.14.5.4

1.14.5.4.1

1.14.54.2

1.14.54.3

percent nominal voltage at motor terminals. Mill motors may be permitted to
start with terminal voltage not below 90%.

Cold Motor Starting .........c........ Under specified voltage variations two (2)
starts in quick succession and third start five (5) minutes thereafter, all with full
load (including loaded equipment eg mills and conveyors etc) of driven
equipment. No additional start will be made till lapse of further thirty (30)
minutes.

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 e.g. mills and conveyors etc) of driven equipment.
No additional start will be made till lapse of further thirty (30) minutes.

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

Break-away Starting Current .......... Breakaway starting current as percent of
full load current for various motor ratings shall not exceed the values given
below:

Motors above 1500 KW upto 4000kW ........c..cc.eenee. 600% without any positive
tolerance except for ID Fan Motor.

Motors above 4000 KW ................. 450%. Not subject to any positive
tolerance.

For D.C. Motors the starting current shall be limited to 2 times full load current.
Starting voltage requirement
a) All Motors (except Mill Motors)

- 80% of rated voltage for Motors upto 4000 kW
- 75% of rated voltage for Motors above 4000 kW

b) For Mill Motors:

- 85% of rated voltage for Motors above 1000 kW
- 90% of rated voltage for Motors below 1000 kW

Except AOP & JOP motors running on D.G emergency supply, starting
voltage shall be 80%.

Starting Time

For motors with starting time upto 20 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit shall
be at least 2.5 secs. more than starting time.

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

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

1 x 660 MW - Panki Thermal Power Station
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1.14.55 Torque Requirements:-

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

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

1.15 SAFE STALL TIME

1.15.1 To avoid problem in selecting standard protective relays without using speed
switches, safe stall time under hot conditions (corresponding to 110% nominal
voltage at motor terminals) shall be more than the accelerating time
(corresponding to 80% nominal voltage at motor terminals) by the following
minimum values :

1.15.1.01 Two (2) seconds, where accelerating time (at 80% nominal voltage) does not
exceed 20 seconds.

1.15.1.02 Three (3) seconds, where accelerating time (at 80% nominal voltage) exceeds
20 seconds.

1.15.1.03 At no stage, speed switch shall be provided to achieve the above requirements
mentioned under Clause No. 1.14.5.4

1.16 CLASS OF INSULATION

1.16.1 [V o) o] P Class F.

1.16.2 MV & HV MOTOIS ...oviiiiieiiicie e enenes Class F

1.16.03 However temperature rise shall be restricted to limits corresponding to Class 'B'
insulation for both HT & LT motors. The temperature under abnormal running
conditions shall be limited to 5°C above class ‘B’ limits.

1.16.04 The value of the polarization index for motors above 200kW should not be less
than 2 when determined according to IS: 7816.

1.17 TEMPERATURE RISE UNDER NORMAL CONDITIONS........... Temperature
rise over specified design ambient temperature when motor is running with full
load at nominal supply voltage & frequency shall not exceed the values given
below:

S.No. Specified Design Thermometer Method Resistance Method
Ambient
Temperature

1.17.01 50°C 60°C 70°C

1.17.02 45°C 65°C 75°C

1.17.03 40°C 70°C 80°C

1 x 660 MW - Panki Thermal Power Station
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1.18 BUS TRANSFER WITHSTAND CAPABILITY

Motors will be connected to an automatic bus transfer system and hence may
be subjected to one hundred and fifty (150) percent of the nominal voltage
during changeover of buses due to the vector difference between the residual
voltage and incoming supply voltage and the duration of this condition may be
one second. Motors shall be capable of withstanding the voltage and torque
stresses developed under such conditions without damage. The manufacturer/
vendor shall indicate the special precautions taken to meet the above
requirements and confirm.

1.18.01 That about 5000 bus transfers, in lifetime of motor, shall not puncture its
insulation.

1.18.02 That motor shall be capable of withstanding heavy inrush transient current
caused by such bus transfers without damage.

1.18.03 That the motor windings shall be adequately braced to satisfactorily withstand

mechanical stresses under these conditions.

1.18.04 The motor and driven equipment shafts shall be adequately sized to
satisfactorily withstand transient torques under these conditions.

1.19 TYPE OF ENCLOSURE

1.19.01 Outdoor Motors .....ccvvvvvvininennen IP 55 (Additional canopy to be provided by EPC

contractor.

1.19.02 Indoor Motors ......ccvvvvinininenn, IP 55

1.19.03 IP-55 degree of protection shall be achieved without application of any
compound, putty etc.

1.19.04 Motor located in hazardous area shall have flameproof enclosure conforming to
IS: 2148 /Equiv. as detailed below:

a) Fuel Oil area : Group IIB
b) Hydrogen generation

plant area : Group IIC (or Group-I, Div-II as per NEC or
Class-1, Gr-B, Div-II as per NEMA/IEC60034).

1.20 METHOD OF COOLING

1.20.1 Method of cooling shall be IC 411 (TEFC), IC 511 (TETV) or IC 611 (CACA).
However, motors rated 3000kW or above can be closed air circuit water cooled
(CACW).

1.20.2 Large capacity motors not available with above types of cooling may be
accepted with IC 81 W for IC 91 W (CACW) cooling subject to the approval of
the Owner.

1.21 TYPE OF MOUNTING ..................... As required for the driven equipment.

1.21 MAXIMUM MECHANICAL VIBRATIONS

1.21.01 Noise level for all the motors shall be limited to 85dB(A) except for BFP motor for

which the maximum limit shall be 90dB(A). Vibration shall be limited within the limits

1 x 660 MW - Panki Thermal Power Station
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1.21.02

1.21.03

1.21.04

1.21.05

1.21.06

prescribed in  IS: 12075 / IEC 60034-14. Motors shall withstand vibrations produced
by driven equipment. HT motor bearing housings shall have flat surfaces, in both X and
Y directions, suitable for mounting 80mmX80mm vibration pads.

Noise level

The noise level of motors shall not exceed 85 db (A) at 1m from operating
motor measured in accordance with IS: 10265.

Motor body shall have two earthing points on opposite sides.

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

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

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

TABLE - 1

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS

Motor MCR in KW Minimum distance between centre of stud
and gland plate in mm

UP to 3 KW As per manufacturer's practice.
Above 3 KW - upto 7 KW 85
Above 7 KW - upto 13 KW 115
Above 13 KW - upto 24 KW 167
Above 24 KW - upto 37 KW 196
Above 37 KW - upto 55 KW 249
Above 55 KW - upto 90 KW 277
Above 90 KW - upto 125 KW 331

1 x 660 MW - Panki Thermal Power Station
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Above 125 KW-upto 200 KW 203
For HT motors the distance between gland plate and the terminal studs shall
not be less than 500 mm.

1.21.07 All motors shall be so designed that maximum inrush currents and locked
rotor and pullout torque developed by them at extreme voltage and frequency
variations do not endanger the motor and driven equipment.

1.21.08 For motors rated 1500 KW & above, neutral current transformers of PS class
shall be provided on each phase in a separate neutral terminal box.

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

(a) Below 110KW : 10.0
(b)  From 110 KW & upto 200 KW : 9.0

(c) Above 200 KW & upto 1000KW : 10.0
(d)  From 1001KW & upto 4000KW : 9.0

(e) Above 4000KW : 6 to 6.5

1.22 WINDING & INSULATION
(a) Type : Non-hygroscopic, oil resistant, flame resistant
(b) Starting duty : Two hot starts in succession, with motor initially

at normal running temperature.
(© 11kV & 3.3 kV : ) )
Thermal class 155 (F) insulation.
AC motors . . .
The winding insulation process shall be total
Vacuum Presure Impregnated i.e resin poor
method.  Thelightning = Impulse& interturn
insulation surge withstand level shall be as per
IEC-60034 part-15
(d) 240VAC, 415V : Thermal Class( B ) or better
AC & 220V
DC motors

1.23 DIRECTION OF ROTATION

1.23.1 As needed by driven equipment.

1.23.2 The 3 phase motor shall, however, be suitable for operation in both directions of
rotation. A plate showing direction of rotation as determined by the phase
sequence on the terminals marking shall be screwed at non-driving end of the
body of the motor.

1.23.3 If, in the case of HT motors, fan is suitable for only one direction of rotation, the
fan shall be so designed that with the slight modification work, it can be made
suitable for other direction of rotation also. No extra material shall be required
for doing above modification work.

1.24 BEARINGS

1 x 660 MW - Panki Thermal Power Station
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1.24.1

1.24.2

1.25

1.26

1.27

1.28

General .............. Greased ball, roller and/or sleeve bearing shall be rated for
minimum standard life of 20,000 hours taking bearing and driven equipment
loads into account. Loss of grease shall be scarce and it shall not creep along
shaft into motor housing.

Bearing shall be effectively sealed against dust ingress and shall be pressure
grease gun lubricated.

If the bearings are oil lubricated, a drain plug shall be provided for draining
residual oil and oil level gauge shall be provided to show precisely oil level
required under standstill and running conditions.

Unless otherwise approved, bearing lubricating system shall be such that no
external forced oil or water is necessary to maintain required oil supply to keep
bearing temperature within design limits.

For MV & HV motors, the bearings shall be insulated wherever necessary to
prevent damage to motor bearings from shaft current.

When pressure oiling is required for horizontal motors, bearings shall be sleeve
type arranged for pressure oiling supplied from lubrication system of driven
machine, with ring oiling for starting and emergency duty. Ring oiling system
shall be adequate for starting and continuous operation of motor for at least half
an hour, without pressure oiling system in operation. Oil sight flow gauges shall
be provided to indicate oil flow through each bearing.

Lubricants shall be selected for prolonged storage and normal use of motors in
tropical climate and shall contain corrosion and oxidation inhibitors. Greases
shall have suitable bleeding characteristics to minimize setting. The selected
lubricants shall be indigenously available.

Sleeve bearings for use with motors having flexible coupling with limited end
play, shall have adequate axial end play to prevent transmission of thrust from
driven equipment to motor bearings.

Bearings shall be of reputed make subject to the approval of the
Owner/Consulting Engineer.

Large motors .........ccveeinenns Large motors shall preferably have spherically
seated babitted, ring forced, feed Ilubricated, water-cooled bearings. If
anti-friction bearings are provided, these shall be roller bearings rated for a
minimum standard life of 30000 hours taking all bearing and driven equipment
loads into account.

SHAFT EXTENSION ............ Key slotted bare shaft extension of required
length with key on driving end.

DRAIN HOLES ................... Two (2) drain holes with plugs, one (1) on either
end of motor at the bottom most point.

LIFTING DEVICES ................. Motors shall be provided with eyebolts, lugs or
other means to facilitate safe lifting.

DOWEL PINS........... It shall be possible to drill holes vertically inclined
through motor feet or mounting flange for installing dowel pins after assembling
motor and driven equipment, before despatch (for completed driving + driven

1 x 660 MW - Panki Thermal Power Station
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1.29

1.30

1.31

1.31.1

1.31.2

1.32

1.33

1.33.1

1.33.2

equipment assembly) or at site after erection (for separate supplies of above
equipment).

CENTERING SPIGOT................... Flange mounted motor shall have centering
spigot to match driven equipment socket.

EASE OF MAINTENANCE............... Motor shall be so constructed that it can
be de-assembled and reassembled with ease.

NAMEPLATES................. Motor shall have nameplate(s) showing diagram of
connections, all particulars as per IS: 325 and following additional information:

In addition, an arrow block shall be screwed on to the body of motor on the
non-driving end to indicate direction of rotation of motor.

Temperature rise under normal/abnormal conditions.
Type of bearing and recommended lubricants.

FINISH................. Motor shall have glossy, light grey finish No. 631 as per
IS: 5 for withstanding site conditions as per Clause 1.00 above.

All sharp edges and scales shall be removed from the surface, which shall then
be thoroughly degreased, de-rusted and given two (2) coats of primer and two
(2) coats of finish paint. It is preferred that a phosphate coat is given to motor
prior to application of primer coat. Motors for water treatment plant shall have
Zinc Chromate base with acid resistant Epilex 4 paint.

TERMINAL BOXES

General cooooovviiiiiiii Motors shall be provided with separate terminal boxes
for main, space heaters, embedded temperature detectors, bearing
temperature indicators and moisture detectors terminals. When it is not
possible to provide LT motors with separate terminal box for space heater
terminals, space heater terminals shall be adequately segregated from the main
terminals in the single box. Terminal boxes shall be weatherproof and
water-tight confirming to minimum IP-55 degree of protection with removable
front cover for making connections. IP-55 degree of protection shall be achieved
without application of compound. Space between and around terminals shall be
adequate for easily connecting aluminium conductor cables. Terminal box
arrangement shall be to the approval of the Owner /Consulting Engineer. All
terminal boxes shall be suitable for proper termination of the type and tentative
size of cables specified in Clause 1.34 below, however, exact size of cables shall
be furnished by Owner during engineering stage.

The terminal boxes shall be complete with cable glands and termination
accessories as required. Suitable non-magnetic material construction shall be
adopted for terminal boxes where single core cables are to be terminated. All HT
motors shall be provided with phase segregated terminal box.

Terminal bushings and clamps shall be non-absorbent, non- inflammable,
insulated material for connecting with cable.

Main Terminal Box

1 x 660 MW - Panki Thermal Power Station
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1.33.2.1 LV Motors ........ Main terminal box shall be capable of being turned through 360
degrees in steps of 90 degrees.

1.33.2.2 MV & HV Motors ........... Motor shall be provided with two (2) terminal boxes for
stator terminals. One (1) terminal box shall be for phase terminals while other
one for forming star connection. These should be interchangeable to facilitate
cable routing.
Neutral terminal box for HT motors rated above 1500 KW shall be suitable for
mounting of three (3) Nos. wound/bar primary/ring type cast resin insulated
current transformers for differential protection. These transformers shall be
supplied and mounted in the motor terminal box. In addition to above, 3 Nos. of
identical current transformers shall be supplied loose for mounting in the
switchgear. Stator phase terminal box may either be phase segregated of
standard terminal box suitable for both top and bottom entry of cables (i.e. they
should be capable of being turned through 180 Degrees). The terminal box shall
be designed for termination of XLPE cables using heat shrinkable or push on type
terminating Kit. Terminal leading shall be stud type or leading wire type.

1.33.2.3 Cable End Boxes............ Terminal Boxes shall be provided with cable end boxes
having cable lugs and cable glands for cables of sizes as specified in Clause 1.34
below.
Cable box shall be suitable for glanding the cables; and shall have adequate
space between cable glands terminating studs to allow suitable bends of cable
inside the cable box for all 3 phases of relevant cable sizes specified.

1.33.2.4 The terminal boxes shall be capable of withstanding at the terminals the system
fault level (as indicated below) without rupture for a duration of atleast 0.25
seconds.
Min. fault level for MV Motors - 40 KA
Min. fault level for LV & HV Motors - 50 KA

1.33.2.5 PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:
NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with

lugs installed shall be as follows:

Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm
Above 150 KW 19mm

1.33.2.6 Terminal Accessories................ Each terminal end shall be furnished with
bimetallic washers, spring washers, nuts and crimp type aluminium (preferably
tinned) lugs suitable for cables of sizes as specified in Clause 1.34 below.

1.34 TYPE AND SIZE OF CABLES

1.34.1 Space Heaters

1 x 660 MW - Panki Thermal Power Station
P | <=
Bidding Doc. plge 3471#4p54-SPC-G-0001 age 90 of 125



DCPL

Volume 1IV: Ch 17: AC & DC Motors
Electrical Works Sheet | 12 of 20

1.34.1.1

1.34.1.2

1.34.2

1.34.3

1.34.4

1.34.5

1.35

1.35.01

For LV Motors: Two point five (2.5) mm?, two (2) core copper conductor PVC
insulated, armoured and FRLS PVC sheathed heavy duty 650/1100 V grade
cable to IS: 1554 (Part-I).

For MV & HV Motors: Six (6) mm? two core aluminium conductor PVC
insulated armoured and FRLS PVC sheathed heavy duty 650/1100V grade
cable to IS: 1554 (Part-I).

For Embedded Temperature Detectors two sets of six (6) Twisted triad 0.5 mm?
ATC copper conductor armoured, shielded cable, 650/1100 V Grade IS: 1554
(Part-1). For bearing temperature, RTDS, two (2) sets of four (4) twisted triad
0.5 mm?, ATC copper conductor armoured shielded 650/1100 V Grade, IS:
1554 (Part-I).

Bearing Temperature Indicators - For each indicator, 0.5 mm? six (6) tarnished
triad ATC copper conductor, PVC insulated, shielded armoured and FRLS PVC
sheathed heavy duty 650/1100 V grade cable as per IS: 1554 Part-I. Two (2)
cables one (1) for each bearing temperature indicator.

For Moisture Detectors................... As for space heaters as per Clause 33.01.01
above.

For Main Terminals
LT Motors

1. Three (3) core cables ......... Stranded aluminium conductor, XLPE insulated,
colour coded, laid up, PVC sheathed, GI wire / strip armoured, FRLS PVC
jacketed overall, 650 / 1100V grade, heavy-duty cables as per IS: 1554
(Part-I).

2. Single core cables .................. Stranded aluminium conductor, XLPE insulated,
hard drawn aluminium wire/ strip armoured FRLS PVC jacketed overall, 650
/ 1100V grade, heavy duty cable as per IS: 1554 (Part-I).

HT Motors

1. Three (3) core cables ... stranded aluminium conductor, XLPE
insulated, screened colour coded, laid up, PVC sheathed, GI wire/strip
armoured FRLS PVC jacketed overall, 6.6 KV / 11 KV grade, heavy duty
cables as per requirement for unearthed system as per IS: 7098 (Part-II).

The size and no. of cable to be intimated to the successful bidder during
detailed engineering and the contrcator shall provide terminal box, cable gland
and lugs suitable for the same.

Cable size may be increased in some cases because of large number of cables in
under-ground ducts or because of vaoltage drop consideration. The supplier
shall supply with terminal box and cable accessories suitable for higher size of
cable at no extra cost.

EARTHING
General.........ccceenens Two (2) grounding terminals one (1) on either side at the

bottom suitable for connecting mild steel/GI flat/GI wire grounding conductor,
size of grounding conductor shall be decided during detailed engineering.

1 x 660 MW - Panki Thermal Power Station
P | <=
Bidding Doc. plge 34sl#4p54-SPC-G-0001 age 91 of 125



DCPL

Volume 1IV: Ch 17: AC & DC Motors
Electrical Works Sheet | 13 of 20

1.35.02

1.35.03

1.36

1.37

1.38

1.39

1.40

1.41

LV Motors.....covvvivinnnnn. At each earthing point, two (2) drilled and tapped holes
with hexagonal head bolts, plain washers, spring washers and tinned lugs (for
motors upto 5.5 KW) for size of conductor specified shall be provided.

MV & HV Motors.......ccovvvnennen. Non-corrodible metallic grounding pad shall be
welded or brazed at each earthing point. The size of grounding pad shall be
75x65x25 mm. Grounding pad shall have 40 mm apart two (2) drilled and
tapped holes with hexagonal head bolts, plain washers and spring washers for
size of conductor specified. In addition, one suitable earthing terminal shall be
provided inside the stator phase terminal box for earthing metallic shield of
XLPE cables.

EMBEDDED TEMPERATURE DETECTORS.................. HT motor shall be
provided with six (6) Nos. duplex resistance temperature detectors (RTDs)
embedded in stator winding at locations where high temperatures are expected.
In addition one (1) duplex type RTD shall be provided in each bearing. The
RTDs shall be 3 wire duplex platinum resistance type having a value of 100
ohms at 0 Deg.C

BEARINGS TEMPERATURE INDICATORS......... HT motors shall be provided
with dial type two (2) bearing temperature indicators and will have two (2) sets
of contacts, each set having 2 NO + 2 NC contacts rated for 5A at 240V AC and
0.5A at 220V DC. One set will be set to operate at lower value to give alarm
and other set at a higher value to trip the motor.

SPACE HEATERS........ Valve / Damper actuator motors; and Motors above 30
KW shall be provided with one (1) or two (2) space heaters suitable for 240V,
50 Hertz single phase AC supply and of adequate capacity to maintain motor
internal temperature above dew point to prevent moisture condensation or
deterioration of insulation during shut down. Heaters shall be mounted inside
the motor in accessible locations so that their removal and replacement is
simple. Motors upto 30 kW shall have stator windings suitable for connections
to 24V, 50 Hz AC supply for space heating.

Motors upto 30 kW shall have stator windings suitable for connection to 24V, 50
Hz ac supply for space heating

The terminals of space heaters shall be brought out to a separate totally
enclosed dust proof and weatherproof terminal box.

HOT AIR TEMPERATURE DETECTOR

If the motor is of CACA or CACW enclosure, a thermometer with alarm contracts
in hot air circuit shall be provided.

WATER FLOW INDICATOR

If the motor is of CACW enclosure a provision shall be made for visual indication
of water flow and flow switch shall also be provided with alarm contacts.
Thermometers shall be provided in water inlet and outlet circuits.

MOISTURE DETECTORS.................. Motors with type of cooling 1C 81W or 1C
91 W shall be provided with moisture detectors for raising alarm in the event of
water tube failure.

1 x 660 MW - Panki Thermal Power Station
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1.42 BED PLATE............ Whenever motor is supplied with driven equipment the
Supplier shall ensure that bed plate suits both motor and driven equipment and
is adequately braced to keep vibration and misalignment within allowable limits
to the approval of driven equipment and motor manufacturers.

1.43 OTHER ACCESSORIES......... Motor shall be supplied with all accessories and
parts other than those, specified above which are necessary and/or useful for
efficient operation.

1.44 TYPE TEST

1.44.01 HT MOTORS

a) The contractor shall carry out the type tests as listed in this specification
on the equipment to be supplied under this contract. The bidder shall
indicate the charges for each of these type tests separately. The type tests
charges shall be paid only for the test(s) actually conducted successfully
under this contract.

b) The type tests shall be carried out in presence of the Purchaser’s
representative, for which minimum 15 days notice shall be given by the
contractor. The contractor shall obtain the Purchaser’s approval for the
type test procedure before conducting the type test. The type test
procedure shall clearly specify the test set-up, instruments to be used,
procedure acceptance norms, recording of different parameters, interval of
recording, precautions to be taken etc. for the type test(s) to be carried
out.

c) In case the contractor has conducted such specified type test(s) within last
five years as on the date of bid opening, he may submit during detailed
engineering the type test reports to the Purchaser’'s for waival of
conductance of such test(s). These reports should be for the tests
conducted on the equipment similar to those proposed to be supplied
under this contract and test(s) should have been either conducted at an
independent laboratory or should have been witnessed by a client. The
Purchaser’s reserves the right to waive conducting of any or all the
specified type test(s) under this contract. In case type tests are waived,
the type test charges shall not be payable to the contractor.

d) Further the Contractor shall only submit the reports of the type tests as
listed in "LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED"
and carried out within last five years from the date of bid opening. These
reports should be for the test conducted on the equipment similar to those
proposed to be supplied under this contract and the test(s) should have
been either conducted at an independent laboratory or should have been
witnessed by a client. However if the contractor is not able to submit
report of the type test(s) conducted within last five years from the date of
bid opening, or in the case of type test report(s) are not found to be
meeting the specification requirements, the contractor shall conduct all
such tests under this contract at no additional cost to the Purchaser’s
either at third party lab or in presence of client representative and submit
the reports for approval.

e) LIST OF TYPE TESTS TO BE CONDUCTED

1 x 660 MW - Panki Thermal Power Station
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1.44.02

1.44.03

f)

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

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

ii) Measurement of noise at no load.

iii) Momentary excess torque test (subject to test bed constraint).

iv) Full load test(subject to test bed constraint)

v) Temperature rise test at rated conditions. During heat run test, bearing
temp., winding temp., coolant flow and its temp. shall also be
measured. In case the temperature rise test is carried at load other
than rated load, specific approval for the test method and procedure is
required to be obtained. Wherever ETD's are provided, the temperature
shall be measured by ETD's also for the record purpose.

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating
of HT motor

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

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

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

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

LT Motors

a)

b)

LT Motors supplied shall be of type tested design. During detailed
engineering, the contractor shall submit for Purchaser’s approval the
reports of all the type tests as listed in this specification and carried out
within last five years from the date of bid opening. These reports should be
for the test conducted on the equipment similar to those proposed to be
supplied under this contract and the test(s) should have been either
conducted at an independent laboratory or should have been witnessed by
a client.

However if the contractor is not able to submit report of the type test(s)
conducted within last five years from the date of bid opening, or in the
case of type test report(s) are not found to be meeting the specification
requirements, the Purchaser’s shall conduct all such tests under this
contract at no additional cost to the Purchaser either at third party lab or
in presence of client representative and submit the reports for approval.

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

1 x 660 MW - Panki Thermal Power Station
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The following type test reports shall be submitted for each type and
rating of LT motor of above 50 KW only
i) Measurement of resistance of windings of stator and wound rotor.
i) No load test at rated voltage to determine input current power and
speed.
i) Open circuit voltage ratio of wound rotor motors ( in case of Slip ring
motors)
iv) Full load test to determine efficiency power factor and slip .
V) Temperature rise test.
vi) Momentary excess torque test.
vii) High voltage test.
viii)  Test for vibration severity of motor.
ix) Test for noise levels of motor(Shall be limited as per clause no 1.21.01
of this section)
X) Test for degree of protection and
xi) Over speed test.
Xii) Type test reports for motors located in fuel oil area having flame proof
enclosures as per IS 2148 / IEC 60079-1

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

1.45 INFORMATION WITH PROPOSAL

1.45.1 AC Motor Data Sheet.

1.45.2 Dimension Drawing/Foundation load details of motor and driven equipment.

1.45.03 Manufacturer's catalogue showing constructional details.

1.46.00 INFORMATION ON AWARD OF CONTRACT.................. Within six (6) weeks
from the date of award of the Contract, following shall be furnished:

1.46.01 Motor Data Sheet.

1.46.02 Certified binding dimension drawing of motor complete with all accessories and
fittings specifically showing terminal boxes, terminal spacing and sizes, earthing
connections and sizes thereof, mounting details, lifting lugs, final foundation
loads and dimensions with tolerances of centering spigot (where needed), shaft
extension and key.

1.46.03 Following characteristics curves:

1.46.03.01 Torque-speed curves for motor at eighty (80), hundred (100) and hundred ten
(110) percent rated voltage as well as torque-speed curve for driven
equipment.

1.46.03.02 Current-speed curves at eight (80), hundred (100) and hundred ten (110)
percent rated voltage

1.46.03.03 Current-time curves at eighty (80), hundred (100) and hundred ten (110)
percent rated voltage.

1.46.03.04 Thermal withstand curves for hot and cold at eighty (80), hundred (100) and

hundred ten (110) percent rated voltage.

1 x 660 MW - Panki Thermal Power Station
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1.46.03.05 Efficiency, power factor, current and speed versus power output curves.

1.46.03.06  Speed-time curves at eight (80), hundred (100) and hundred ten (110) percent
rated voltage.

1.46.03.07 Negative phase sequence current withstand characteristics.

1.47 COMMISIONING CHECK LIST (HT MOTORS)

A PRELIMINARY CHECKS

Check the following:

1.

Check the name plate details according to specification. Discrepancies,
if any, to be satisfactorily resolved.

Check tightness of all bolts, clamps and connecting terminals.
Check body earthing

Check whether bearing lubrication is adequate

Check clearance inside terminal box

Checking stator (motor air gap) Check - Grease lubrication (for ball or
roller bearing) is adequate if the motor was in storage for very long
period replace the grease, by fresh grease after flushing the bearing
clean. Excess grease in the bearing (housing ... is overheat of bearings)
Check 0 the free rotation of the rotor in decoupled condition. Check the
air gap between stator and rotor at four positions 900 apart at driving
and non-driving end. Compare the recorded values with factory results.
For slip ring motors : with starting resistances.

a) Check the variation of resistance
b) Check brush lifting and slip ring short.

B COMMISSIONING CHECKS

HONOULPAWNE

Meggar tests of motor winding and cables

Continuity check of motor windings control and power cables

Measure resistance of motor winding (in case of large motors)

Control and interlocks should be checked

Motor protection relay to be calibrated

Phase sequence and direction of rotation

Other than DOL scheme to be checked example trafo starts

Measure starting current starting timer and no load current

On load operations starting and running currents (observed vibrations,
temperatures of bearings and body)

On load operation, starting and running currents (observed vibrations,
temperatures of bearings and body)

In case of forced water cooling of start or check winding temperatures
as ready by built in RTDs.

Water level (start up cooling) low to be checked for limit switch
operation.

1 x 660 MW - Panki Thermal Power Station
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1.48 COMMISIONING CHECK LIST (LT MOTORS)

1.49

A

PRELIMINARY CHECKS
Check the following:

1. Check the name plate details according to specification. Discrepancies,
if any, to be satisfactorily resolved.

2. Check tightness of all bolts, clamps and connecting terminals.
3. Check body earthing

4. Check whether bearing lubrication is adequate

5. Check clearance inside terminal box

COMMISSIONING CHECKS

1. Meggar tests of motor winding and cables

2. Continuity check of motor windings control and power cables
3. Over load and short circuit relay tests and settings

4. Control and interlocks should be checked

5. Phase sequence and direction of rotation

6. Operation of timer in case of star delta starting

7. Measure starting current starting timer and no load current
8. On load operations starting and running currents

DC MOTOR SPECIFICATION

DC Motor will be of continuous duty type totally enclosed fan cooled (TEFC)
having IP-54 degree of protection suitable for 220 V DC supply. DC motor will
be shunt wound type having high torque characteristic suitable for Bi-directional
rotation at rated speed and output. The general constructional features and
details of DC motor will be in line with details/ particulars stipulated in the
specification for AC squirrel cage induction motors.

Contractor will furnish the data in respect of DC motors.

1 x 660 MW - Panki Thermal Power Station
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DATASHEET

Auxiliary power supply
1.1 HV supply
11kV, 3®, 3W, 50 Hz non Motors rated above 1500
effectively earthed kW
Fault level 50 kA for 1 second
1.2 MV supply
3.3kV, 30, 3W, 50 Hz non Motors above 200kW upto
effectively earthed and including 1500kW
Fault level 40 kA for 1 second
1.3 LV supply
415V, 39, 3W, 50 Hz Motors below and including
effectively earthed 200kW
Fault level 50kA for 1 second
110V, 10, 2W, 50 Hz Lighting, space heating, AC
effectively earthed control and protective
devices
1.4 DC supply
220V,2W, unearthed DC alarm, control and
protective devices.
Fault level 25 KA for 1 second
2 Range of variation As indicated in the
specification
2.1 AC supply
voltage e
Frequency ceeees
Combined voltage & frequency @ --------
2.2 - DC supply 198 to 240 V
Note: During starting of largest motor, the voltage may drop to 80% of the
rated voltage for a period of 60 seconds. All electrical equipment while running
shall successfully ride over such period without affecting system performance.

1 x 660 MW - Panki Thermal Power Station
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REV: 0 DATE: 25.03.2015

STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS)
PACKAGE: LUBE OIL TRANSFER PUMP (Supply Package)

PROJECT: 1X660 MW UPRVUNL PANKI TPS, EXTENSION

S.NO DETAILS SCOPE SUPPLY | SCOPE E&C REMARKS
1 | 415VMCC BHEL BHEL 240 V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be
provided by BHEL based on load data provided by vendor at contract
stage for all equipment supplied by vendor as part of contract. Any other
voltage level (AC/DC) required will be derived by the vendor.
2 | Local Push Button Station ( for motors) BHEL BHEL Located near the motors.
3 | Power cables, control cables and screened control Incoming cable from BHEL supplied MCC will be informed by BHEL.
cables Screened control cable between DCS & field equipment will also be
BHEL BHEL informed by BHEL. Vendor shall provide lugs & glands accordingly.
4 | Cable trays, accessories & cable trays supporting BHEL BHEL
system
5 | Cable glands and lugs for equipment’s supplied by Vendor BHEL 1. Double compression Ni-Cr plated brass cable glands
Vendor 2. Solder less crimping type heavy duty tinned copper lugs for power
and control cables.
6 | Conduit and conduit accessories for cabling between BHEL BHEL
equipment’s supplied by vendor
7 | Equipment grounding & lightning protection BHEL BHEL
8 | Below grade grounding BHEL BHEL
9 | LT Motors with base plate and foundation hardware Vendor BHEL Makes shall be subject to BHEL approval at contract stage.
10 | Mandatory spares Vendor - Vendor to quote as per specification.
11 | Recommended O & M spares Vendor - As per specification
12 | Any other equipment/material/service required for Vendor BHEL
completeness of system but not specified above (to
ensure trouble free and efficient operation of the
system).
13 | Electrical equipment GA drawing Vendor - For necessary interface review.
NOTES:

1. Make of all electrical equipments/items supplied shall be reputed make & shall be subject to approval of BHEL after award of contract.
2. All QPs shall be subject to approval of BHEL after award of contract without any commercial implication.
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DATASHEET (ANNEXURE- I)

1.0 Design ambient temperature 50 °C

2.0 Maximum acceptable kW rating of LV motor : <200KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Degree Of Protection (Indoor/Outdoor) IP55

Refer clause 1.20 of Customer
Motor Specification.

5.0 Type of Cooling

6.0 Details of supply system

a) Rated voltage (with variation) 415V + 10%

b) Rated frequency (withvariation) 50 Hz (Variation: +3% TO -5%)
c) Combined voltage & freq. variation : 10%

d) System fault level at rated voltage 50 kA for 1 sec

e) Short time rating for terminal boxes

o 90kW & Above 50 kA for 1 sec

(Breaker controlled)

o Below 90kW (MCCB
Contactor controlled)
f) LV System grounding

50 KA for 01 sec.
Solidly

Refer clause 1.16 of Customer Motor
Specification

Refer clause 1.14.5.3 & 4 of Customer
Motor Specification

7.0 Class of insulation

8.0 Minimum voltage for starting
(As percentage of rated voltage)

9.0 Power cables data Shall be given during Detailed engg.

10.0 Earth Conductor Size & Material Shall be given during Detailed engg.

11.0 Space heater supply 240V, 10,50 Hz

12.0 Rating up to which Single phase motor Acceptable upto 0.20 kW

Refer clause 1.44.02 of Customer Motor
Specification

As per Customer spec. requirement

13.0 Tests

14.0  Energy efficient/ Flame proof motor

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

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

c) At 75% load
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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 o/1/1I
ii | Group ITA /1B /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 > 55KW)

a) Torque speed characteristic

b) Thermal withstand characteristic

¢) Current vs time

d) Speed vs time
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RATING (KW / A) Nos. |« |, = CABLE VERIFICATI| KKS NO
& MHBEEE " ON FROM
g olalalE| 2 - MOTOR
MAX. |b& MEIF PR BOARD 2 | CONT |cema|LoAD | PATASHEE
LOAD TITLE NAME | CONT. |5|Q|@|&|x|3|G| ZZ|LOCATION | “No " | SIZE | yoo | S| ROL |'Rks | No. | T(YN)
PLATE [DEMAND|=|Z (2|2 |l || E| E & CODE & < | CODE
Elz wl|2 77 O
(MCR)zaﬁsﬂEOfEm 9“‘
DE|n|>|n|w|fo] » A maAo
1 2 3 4(5]|6|7[8|9]10] 11 12 13 14 15 16 17 18 19 20 21
ANNEXURE-II
NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)/ CUSTOMER
2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V

: ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)

LOAD DATA

ORIGINATING AGENCY

PEM (ELECTRICAL)

NAME

DATA FILLED UP ON

(ELECTRICAL)

SYSTEM

LUBE OIL TRANSFER PUMP

SIGN.

DATA ENTERED ON

DEPTT. / SECTION

MAX

SHEET10F1 | REV. 00

DE’S SIGN. & DATEPage 103 of 125




CUSTOMER : PROJECT SPECIFICATION :
TITLE NUMBER :
QUALITY PLAN |BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE
SHEET 1 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME Il
SL. |COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF|REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK PIlW]|V
1 2 3 4 5 6 7 8 9 10 1
1.0 |ASSEMBLY 1.WORKMANSHIP  |[MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 2 - -
2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 - -
MFG. SPEC. MFG. SPEC.
3.CORRECTNESS |MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE
2.0 |PAINTING 1.SHADE MA VISUAL SAMPLE  |MANUFR'S BHEL SPEC. LOG BOOK |2 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT |COL.7
STANDARD
3.0 |TESTS 1.ROUTINE MA -DO- 100% IS-325/ SAME AS TEST 2 1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL
SPEC.
2.0VERALL MA MEASUREMENT|100% APPROVED APPROVED INSPN. 2 1 - NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3
& RELEVANT IS
BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
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CUSTOMER : PROJECT SPECIFICATION :
(s QUALITY PLAN TITLE NUMBER :
ﬂ”[[ BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE :
SHEET 2 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME Il
SL. [COMPONENT/OPERATION|[CHARACTERISTICS |CAT. TYPE/ EXTENT OF|REFERENCE ACCEPTANCE FORMAT _ |AGENCY REMARKS
NO. CHECK METHOD OF |CHECK  |DOCUMENT NORM OF RECORD
CHECK Plwl|v
1 2 3 4 5 6 7 8 9 10 11
3.NAMEPLATE MA VISUAL 100% 1S-325 & 1S-325 & INSPN. 2 1 |-
DETAILS DATA SHEET DATA SHEET REPORT
NOTES:

ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES. THE

SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON |

WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

Legends for Inspection agency

1. BHEL/CUSTOMER
2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

BHEL

PARTICULARS

BIDDER/VENDOR

NAME

SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL

Page 105 of 125



TITLE:

LA

1X660 MW UPRVUNL PANKI TPS, EXTENSION

TECHNICAL SPECIFICATION FOR

SPECIFICATION No: PE-TS-426-567-A001

SECTION-I, SUB-SECTION-C3

LUBE OIL TRANSFER PUMPS REV. 00 DATE: JULY 2019
SHEET: 10F 1
DATASHEET
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SECTION-I, SUB-SECTION-C3A: DATASHEET-A-FOR LUBE OIL TRANSFER PUMPS

BHEL DOC. NO. PE-DC-426-100-N137
PEM DATA SHEET FOR LUBE OIL PUMPS SHEETNO. 01 OF o1
PROJECT TITLE : 1X660 MW PANKI TPS
170 |SERVICE IDENTIFICATION CLEAN OIL PUMP DIRTY OIL PUMP
2.0 |DRAWING NO. PE-DG-426-100-N108 PE-DG-426-100-N108
3.0 |SYSTEM CENTRAL LUBE OIL SYSTEM CENTRAL LUBE OIL SYSTEM
40 |TYPE ROTARY POSITIVE
DISPLACEMENT ROTARY POSITIVE DISPLACEMENT
5.0 [NUMBER REQUIRED ONE (01) NO. ONE (01) NO.
6.0 |FLOW RATE (MAX.) 6600 LPH 6600 LPH
7.0 |DISCHARGE PRESSURE 2.0 KG/CM? (g) 2.0 KG/CM? (g)
8.0 |SUCTION CONDITION FLOODED ( MAX -4 MLC TOBE | FLOODED ( MAX -4 MLC TO BE
CONSIDERED) CONSIDERED)
9.0 |LOCATION OF INSTALLATION INDOOR INDOOR
10.0 |LIQUID PUMPED TURBINE LUBE OIL ( TURBINOL- | TURBINE LUBE OIL ( TURBINOL-
46-HPC / SERVOPRIME 46-10C ) | 46-HPC / SERVOPRIME 46-10C )
11.0 |PROPERTIES OF FLUID DENSITY- 0.9 GM/CC AT 15°C DENSITY- 0.9 GM/CC AT 15°C
FLASH POINT - 210 °C FLASH POINT - 210 °C
VISCOSITY -28 CST AT 50 °C /48 | VISCOSITY -28 CST AT 50 °C / 48
CST AT 37.8°C / 140 CST AT 20°C | CST AT 37.8°C / 140 CST AT 20°C
12.0 |TEMPERATURE NORMAL / MAX AMBIENT /70° C AMBIENT /70° C
13.0 |SUCTION / DISCHARGE PIPING OD 88.9X549/0D88.9X549 | OD 88.9X5.49/0D 88.9 X 5.49
CONNECTION
14.0 |RELIEF VALVE BUILT-IN ON EACH PUMP BUILT-IN ON EACH PUMP
15.0 |SUCTION STRAINER DUPLEX TYPE STRAINER WITH | DUPLEX TYPE STRAINER WITH
CHANGE-OVER VALVE, SS CHANGE-OVER VALVE, SS
ELEMENT MESH SIZE 20 & BLOW| ELEMENT MESH SIZE 20 & BLOW
DOWN VALVE DOWN VALVE
16.0 |MATERIALS OF CONSTRUCTION
CASING CAST IRON - IS 210 - FG260 CAST IRON - IS 210 - FG260
GEARS EN-8/9 EN-8/9
SHAFT EN-8/9 EN-8/9
17.0 |APPLICABLE CODES/ AS APPLICABLE APISTDS AS APPLICABLE APISTDS
STATUTORY REGULATIONS } ) ) )
18.0 |DRIVE TYPE INDUCTION MOTOR 415 V, 50 Hz | INDUCTION MOTOR 415 V, 50 Hz
19.0 |INSTRUMENTS NA NA

NOTE : ALL OTHER GENERAL TECHNICAL REQUIREMENTS / ACCESSORIES & SPARES
IN LINE WITH CUSTOMER SPEC.
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LA

TITLE:

1X660 MW UPRVUNL PANKI TPS, EXTENSION

TECHNICAL SPECIFICATION FOR
LUBE OIL TRANSFER PUMPS

SPECIFICATION No: PE-TS-426-567-A001

SECTION-I, SUB-SECTION-C3B

REV. 00 DATE: JULY 2019

SHEET:10F1

DATASHEET-C- FOR LUBE OIL TRANSFER PUMPS
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PEM-6666-0

TITLE SPECIFICATION NO. PE-TS-426-167-A001
5 7577 DATA SHEET
H”[l FOR LUBE OIL PUMPS 5UB- SECTION: C3B
REV 00 DATE :JULY 2019
SHEET 1 of 5
“” marked details will be furnished by the bidder for review and approval by customer
1.00 Project Information
1.01 Enquiry No. *
1.02 Project *
2.00 Service Condition
2.01 Service Clean Oil/ Dirty Qil/Drain Oil (*bidder to
tick mark the applicable service)
2.02 No. of units *
2.03 Location Indoor
2.04 Duty Intermittent
3.00 Operating Condition
3.01 Liquid to be pumped Turbine Lube QOil
3.02 Pumping Temperature Ambient/70°C
3.03 Viscosity
a) Highest 140cSt @20°C
b) Lowest 28cSt @50°C
c) Normal 48cSt @37.8°C
3.04 Design Viscosity of oil (cSt) 28cSt for (_:apacity , 140cSt for power
consumption
3.05 Specific Gravity 0.9
3.06 Suction Conditions available Flooded
3.071) Rated capacity (LPM) *
i) Pump Maximum flow (LPM) & corresponding head (kg/cm?(g) ) *
3.08 Rated head — kg/cm? (g) *
3.09 R..V.Press.Setting *
4.00 Pump
4.01 Manufacturer *
4.02 Type External gear with herringbone gears
4.03 Model No. *
4.04 (i) Design & Manufacturing Standard API1 676
4.04 (i) Testing Standard HIS (ANSI/HI-3.6-2000 /

VDMA 24284 , Accuracy Class-2, Group-II
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PEM-6666-0

TITLE SPECIFICATION NO. PE-TS-426-167-A001
5775 77 DATA SHEET
H”[l FOR LUBE OIL PUMPS 5UB- SECTION: C3B
REV 00 | DATE :JULY 2019
SHEET 2 of 5
(* Bidder to tick the standard adopted)
4.05 Rotation (Viewed from pump shaft end) *
4.06 Shut off head, if applicable Not applicable
4.07 Suction flange Size 80 NB
Standard ANSI B 16.5
Rating 150 Ib
Facing RF
Location (as viewed from drive end) -*(Bidder to tick
the applicable)
Top End Side
4.08 Discharge flange Size 80 NB
Standard ANSI B 16.5
Rating 150 Ib
Facing RF
Location (as viewed from drive end) -*(Bidder to tick
the applicable)
4.09 Timing Gear Not applicable for gear pumps
4.10 Relief Valve Built-in
a) Manufacturer Pump manufacturer (OEM)
b) Type *
c) Size (NB) *
d) Capacity, litre/min 110% of the pump max. flow
e) Valve, setting pressure adjustable Yes/No ( * bidder to indicate the applicable)
& range of adjustability, in case adjustable - *
f) Material
g) Spring, Material Spring Steel
h) Relief valve cover-Material Same as MOC of pump body
i) Bonnet-Material Same as MOC of pump body
411 Shaft Sealing Mechanical seal
412 Bearing
a) Type *
b) Nos. Provided *
¢) Method of lubrication *
d) Temperature rise over *
oil temperature
413 Type of Coupling *
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PEM-6666-0

TITLE SPECIFICATION NO. PE-TS-426-167-A001
5775 77 DATA SHEET
H”[l FOR LUBE OIL PUMPS 5UB- SECTION: C3B
REV 00 DATE :JULY 2019
SHEET 3 of 5
414 Type of Impeller External gear- Herringbone profile
4.15 BHP consumed at Rated viscosity (at pump shaft) *
4.16 BHP consumed at Max. viscosity (at pump shaft) *
417 BHP consumed at Min. viscosity (at pump shaft) *
4.18 BHP consumed at the R.V. Set Pressure (at pump shaft) @ 48 cSt *
at maximum value of set pressure range

4.19 Pump Efficiency at rated condition @ 48 cSt
a) Mechanical *
b) Volumetric *
c) Overall *

4.20 Recommended motor rating at 50 °© C ambient (kw) *

4.21 Motor RPM *

4.22 Design pressure of the pump body and end covers - kg/cm? (g)- *

(Should be at least 6 kg/cm?(g) )

5.00 Material of Construction

5.01 Casing and End covers CAST IRON 1S210 FG 260

5.02 VOID

5.03 Rotor/Gear EN-8 BS 970 Part-I
Hardness- *

5.04 Shaft/Shaft Sleeve SS 316

5.05 Seal *

5.06 Gasket GRAFOIL/ Any other asbestos
free material subject to
customer acceptance (* bidder
to indicate)

5.07 Bearing *

5.08 Relief Valve Components *

5.09 Base Plate MS to IS 2062

6.00 Spares

6.01 Commissioning Spares 1 set of gaskets/1 no. gasket
compound tube

1 No. mechanical seal

6.02 Essential Spares for Pump, if applicable * (Project specific)
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PEM-6666-0

5 75077

affr

TITLE
DATA SHEET
FOR LUBE OIL PUMPS

SPECIFICATION NO. PE-TS-426-167-A001

5UB- SECTION: C3B

REV 00 DATE :JULY 2019

SHEET 4 of 5

6.03

6.04

6.05

7.00

7.01

7.02

7.03

7.04

8.00

8.01

8.02

8.03

8.04

8.05

8.06

8.07

8.08

8.09

Essential Spares for Motor, if applicable

Recommended Spares for Pump for 3 Years

Recommended Spare for Motor for 3 Years

Weight of
Pump
Motor
Base plate

Other Accessories (Please specify)

Strainer/Filter

Manufacturer

Bhatia Engineering Company/ Filtration
Engineers (I) Pvt.Ltd / Jaypee Industries
Pvt. Ltd./Multitex Filtration Engineers/
Otoklin Plants &  Equipment Ltd/
OEM subject to condition that strainer

of similar type & capacity have been
working satisfactorily at least two plants.
( Bidder to tick the make considered)

Type & Size

Nos. provided
Size of Screen mesh & wire dia (min)

Design Pressure (kg/cm?)
(Should be at least 4 kg/cm?)

Capacity (LPM)
Design Viscosity
End Connection

Maximum Pressure drop at design
viscosity (kg/cm2)

* (Project specific)

* (Type -Project specific; size —to
match pump suction)

* (Project specific)

40 mesh & 34 SWG

To match pump flow
140cSt @ 20 °C

Flanged ANSI B 16.5, Class —150 Ib
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PEM-6666-0

5 75077

affr

TITLE
DATA SHEET
FOR LUBE OIL PUMPS

SPECIFICATION NO. PE-TS-426-167-A001

5UB- SECTION: C3B

REV 00 DATE :JULY 2019
SHEET5 of 5
a) Clean *
b) Dirty (50% clogged) *
8.10 Material of construction
a) Strainer body *
b) Screen SS316
c) Gaskets GRAFOIL/ Any other asbestos
free material subject to customer
acceptance (* bidder to indicate)
8.10 a) Inlet pipe Area *
b) Free straining area *
c) Ration of Free straining area to inlet pipe area *
('should be > 6:1)
9.00 Accessories to be provided

Common base plate

plate

Coupling & Coupling Guard
Foundation bolts & nuts
Flanges & Companion flanges
Nuts, bolts & gaskets

Lifting lugs, Eye bolts etc

Name plate for all the equipment

Yes- MS fabricated from IS 2062
Common for pump & motor
Yes
Yes
Yes, Class 150 Ib, RF to ANSI B 16.5
Yes
Yes

Yes
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TITLE:

1X660 MW UPRVUNL PANKI TPS, EXTENSION

TECHNICAL SPECIFICATION FOR
LUBE OIL TRANSFER PUMPS

SPECIFICATION No: PE-TS-426-567-A001

SECTION-I, SUB-SECTION-D

REV. 00 DATE: JULY 2019

SHEET:10F1

FORMAT FOR OPERATION AND MANITENANCE
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Format for Operation & Maintenance Manual

Project name

Project number
Package Name

PO reference
Document number

Revision number

Sl.no. & | Description Tick ( V )if included in Remarks
Sections Manual
Yes | No Not
Applicable
1. Cover page

1.1 | Project Name

1.2 | Customer/consultant Name

1.3 | Name of Package

1.4 | Supplier details with phone, FAX ,email address
, Emergency Contact number

1.5 | Name and sign of prepared by, checked by &
approved by

1.6 | Revision history with approval Details

2.0 Index

2.1 | showing the sections & related page nos
All the pages should be numbered section wise

3.0 Description of Plant/System

3.1 | Description /write up of operating principle of
system equipment/ associated sub-systems &
accessories/controls system , operating
conditions, performance parameters under
normal, start up and special cases
3.2 | Equipment list and basic parameter with Tag
numbers
3.3 | Data sheets approved by Customer/for
information and catalogues provided by original
manufacturer
3.4 | Associated other packages and Interface
/terminal points
3.5 | P&ID & Process Diagrams
3.6 | GA Layout drawings, As-built drawings , Actual
photograph of items/system (Drawings of A2 &
bigger sizes are to be attached in the last)
3.7 | Single line/wiring diagrams
3.8 | Control philosophy /control write-ups
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4.0 Commissioning Activities (if not covered

in separate document i.e. erection
manual, commissioning manual)
4.1 | Pre-Commissioning Checks

4.2 | handling of items at site

4.3 | Storage at site

4.4 | Unpacking & Installation procedure

5.0 Operation Guidelines for plant

personal/user/operator

5.1 | Interlock & Protection logic along with the
limiting values of protection settings for the
equipment along with brief philosophy behind
the logic, drawings etc. to be provided.

5.2 | Start up, normal operation and shut down
procedure for equipments along with the
associated systems in step by step mode. Valve
sequence chart, step list, interlocks etc. with
Equipment isolating procedures to be
mentioned.
5.3 | Do’s & Don’t of the equipments.
5.4 | Safety precautions to be taken during normal
operation. Safety symbols, Emergency
instructions on total power failure
condition/lubrication failure/any other
condition
5.5 | Parameters to be monitored with normal values
and limiting values
5.6 | Trouble shooting with causes and remedial
measures
5.7 | Routine operational checks, recommended logs
& records
5.8 | Changeover schedule if more than one auxiliary
for the same purpose is given

5.9 | Painting requirement and schedule
5.10 | Inspection, repair, Testing and calibration
procedures

6.0 Maintenance guidelines for plant

personal

6.1 | List of Special Tools and Tackles required for
Overhaul/Trouble shooting including special
testing equipment required for calibration etc.
6.2 | Stepwise dismantling and re-assembly
procedure clearly specifying the tools to be
used, checks to be made, records to be
maintained, clearances etc. to be mentioned.
Tolerances for fitment of various components
to be given.
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6.3

Preventive  Maintenance &  Overhauling
schedules linked with running hours/calendar
period along with checks to be given

6.4

Long term maintenance schedules especially for
structural, foundations etc.

6.5

Consumable list along with the estimated
guantity required during commissioning, normal
running and during maintenance like Preventive
Maintenances and Overhaul. Storage/handling
requirement of consumables/self-life.

6.6

List of lubricants with their Indian equivalent,
Lubrication Schedule, Quantity required for each
equipment for complete replacement is to be
given

6.7

List of vendors & Sub-vendors with their latest
addresses, service centres ,Telephone Nos., Fax
Nos., Mobile Nos., e-mail IDs etc.

6.8

List of mandatory and recommended spare parts
list

6.9

Tentative Lead time required for ordering of
spares from the equipment supplier

6.10

Guarantee and warranty clauses

7.0

Statutory and other specific requirements
considerations.

8.0

List of reference documents

9.0

Binding as per requirement

Page 3 of 3
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TITLE: SPECIFICATION No: PE-TS-426-567-A001

LA

1X660 MW UPRVUNL PANKI TPS, EXTENSION [ GECTION-II, ANNEXURE-!

TECHNICAL SPECIFICATION FOR REV. 00 DATE: JULY 2019

LUBE OIL TRANSFER PUMPS
SHEET:1OF 1

LIST OF DOCUMENTS TO BE SUBMITTED WITH THE BID

a. Pre-bid clarification schedule as per format given under Section-11, Annexure-Il1I, in
case of any clarifications.

b. Deviation schedule as per format given under Section-11, Annexure--1V, in case of
any deviations by bidder.

c. Compliance cum confirmation certificate as given under Section-II, Annexure-II.
d. Unpriced price schedule.
e. Signed and stamped copy of the electrical load data (Section-11, Annexure-V).

f. In addition to the above, docs required along with bid given under electrical portion of
specification shall be furnished by bidder.
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TITLE: SPEC. NO.: PE-TS-426-567-A001

¥ o

TECHNICAL SPECIFICATION

1X660 MW UPRVUNL PANKI TPS, EXTENSION SECTION: 1I, ANNEXURE-II

COMPLIANCE CUM CONFIRMATION REV.NO. 0 DATE

CERTIFICATE SHEET 1 OF 2

COMPLIANCE CUM CONFIRMATION CERTIFICATE

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

a)

e)

f)

The scope of supply, technical details, construction features, design parameters etc. shall
be as per technical specification & there are no exclusions other than those mentioned under
“exclusion” and those resolved as per ‘Schedule of Deviations’, if applicable, with regard to
same.

There are no other deviations w.r.t. specifications other than those furnished in the ‘Schedule
of Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands
withdrawn unless specifically brought out in the ‘Schedule of Deviations’.

Bidder shall submit QP in the event of order based on the guidelines given in the
specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval &
customer hold points for inspection/ testing shall be marked in the QP at the contract stage.
Inspection/ testing shall be witnessed as per same apart from review of various test
certificates/ Inspection records etc. This shall be within the contracted price with no extra
implications to BHEL after award of the contract.

All drawings/ data-sheets/ calculations etc. submitted along with the offer shall be
considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in the
event of order.

The offered materials shall be either equivalent or superior to those specified in the
specification & shall meet the specified/ intended duty requirements. In case the material
specified in the specifications is not compatible for intended duty requirements then same
shall be resolved by the bidder with BHEL during the pre - bid discussions, otherwise BHEL/
Customer’s decision shall be binding on the bidder whenever the deficiency is pointed out.

For components where materials are not specified, same shall be suitable for intended duty,
all materials shall be subject to approval in the event of order.

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

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

h) Guarantee for plant/equipment as applicable, shall be as per relevant clause of GCC /SCC

i)

)

/Other Commercial Terms & Conditions.

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

Schedule of drawings submissions, comment incorporations & approval shall be as stipulated
in the specifications. The successful bidder shall depute his design personnel to BHEL’s/
Customer’s/ Consultant’s office for across the table resolution of issues and to get documents
approved in the stipulated time.
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TITLE: SPEC. NO.: PE-TS-426-567-A001

(g Yy o

TECHNICAL SPECIFICATION

1X660 MW UPRVUNL PANKI TPS, EXTENSION SECTION: 1I, ANNEXURE-II

COMPLIANCE CUM CONFIRMATION REV.NO. 0 DATE

CERTIFICATE SHEET 2 OF 2

k) As built drawings shall be submitted as and when required during the project execution.
I) The bidder has not tempered with this compliance cum confirmation certificate and if at any

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

SIGNATURE:

NAME

DESIGNATION:

COMPANY:

DATE:

COMPANY SEAL
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— TITLE: SPECIFICATION No: PE-TS-426-567-A001

1X660 MW UPRVUNL PANKI TPS, EXTENSION [ GECTION-II, ANNEXURE-II

TECHNICAL SPECIFICATION FOR

REV. DATE: JULY 201
LUBE OIL TRANSFER PUMPS 9 ULY 2019

SHEET:10F1

PRE-BID CLARIFICATION SCHEDULE

Statement of the referred

s. No. Section/Clause/Page No.
o ection/Clause/Page No clause

Clarification Required

The bidder hereby certifies that above mentioned are the only clarifications required on the
technical specification for the subject package.

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:

COMPANY SEAL
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e TITLE: SPECIFICATION No: PE-TS-426-567-A001

1X660 MW UPRVUNL PANKI TPS, EXTENSION [ GECTION-II, ANNEXURE-IV

TECHNICAL SPECIFICATION FOR

REV. DATE: JULY 201
LUBE OIL TRANSFER PUMPS 9 ULY 2019

SHEET:10F1

SCHEDULE OF TECHNICAL DEVIATION
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DEVIATION SHEET (COST OF WITHDRAWL)

& vy s o

PACKAGE:- LUBE OIL TRANSFER PUMPS

TENDER ENQUIRY REFERENCE:-

NAME OF VENDOR:-

REFERENCE OF NATURE OF

TECHNICAL COST OF PRICE SCHEDULE COST OF
SL | VOULME/ | PAGE CLAUSE NO SPECIFICATION/ COMPLETE DESCRIPTION OF WITHDRAWL ON WHICH COST | WITHDRAWL OF |REASON FOR QUOTING
NO | SECTION NO. ' TENDER DOCUMENT DEVIATION OF DEVIATION OF WITHDRAWL OF DEVIATION DEVIATION
DEVIATION IS (POSITIVE/
APPLICABLE NEGATIVE)

TECHNICAL DEVIATIONS

COMMERCIAL DEVIATIONS

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

NAME DESIGNATIONS SIGN & DATE

NOTES:

1. For self manufactured items of bidder, cost of withdrawl of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only.

2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-commercial offer, wherever
applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawl of deviation
loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not mentioned in priced copy of this format submitted
with Priced bid, the cost of withdrawl of deviation shall be taken as NIL.

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such deviations which have been
clubbed together shall be considered as NIL.

13. In case nature of cost of withdraw! (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.
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LA

TITLE:

1X660 MW UPRVUNL PANKI TPS, EXTENSION

TECHNICAL SPECIFICATION FOR
LUBE OIL TRANSFER PUMPS

SPECIFICATION No: PE-TS-426-567-A001

SECTION-1l, ANNEXURE-V

REV. 00 DATE: JULY 2019

SHEET:10F1

ELECTRICAL LOAD DATA
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RATING (KW / A) - Nos. Tl I P = CABLE
@ ol -] & w
= olalX|E]| 2 o
MAX E 019 <DE £ B BOARD gEJ CONTROL
. 2 O =| O .
LOAD TITLE NAME CONT. § % E % o 9 o zZ‘, LOCATION NO. SIZE NOS ;)O CODE REMARKS | LOAD No.
PLATE |DEMAND |S|Z (2| (& | E EQ CODE o
=2 w| =z 0]
MCR) [Z|5(Z|a|ld|=|6] 22 F
JQleln|>lw|lw] o n A m 0
1 2 3 41516]17]18]9|10 11 12 13 14 15 16 17 18 19
CLEAN OIL TRANSFER PUMP | 3:7 KW 1] -|plul-|-]| - TG hall
DIRTY OIL TRANSFER PUMP | 37 KW 1] -|plul-|-]| - TG hall

Note:

1. Bidder to confirm that the system provided by them would be catered by the above loads considered by BHEL. In case there is any variation; the same
should be clearly stated in the technical offer. No changes would be admissible during detailed engineering stage.

2. Bidder to note that for the system being supplied by them, only the above loads will be provided. In case any other load is required the same would be
derived /multiplied by bidder on their own from these feeders only.

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL)
2. ABBREVIATIONS : *VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415V, E=240 V (1 PH), F=110 V (cc): G=220V, H=110V, J=48 V, K=+24V, L=-24 V
: ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED)

JOB NO. ORIGINATING AGENCY PEM (ELECTRICAL)

ik rakivi
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(ELECTRICAL) [System LUBE OIL PUMPS SIGN. DATA ENTERED ON
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