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1.0.0.
1.1.0.
1.1.1.

SCOPE OF WORK
SCOPE OF SUPPLY
Equipment and services to be furnished by the bidder for the EOT CRANE with

accessories as per the details given in the technical specification and data sheet A.

Any equipment / accessories not specified in the specification but required to make

the EOT crane complete for efficient operation shall also be under the bidder’s scope

of work.

. Compliance with this specification shall not relieve the bidder of the responsibility of

furnishing material and workmanship to meet the specified working/duty conditions.

a.

b
c.
d
e

T o 5 3

. Crane shall include but not be limited to the following: -

Bridge girders

End carriages with wheels

Crab (trolley)

Cross Travel & Long Travel drive arrangement

All electrical equipment including cables, junction box, VVVF drive, RRC &
pendent and panels etc.

MS angle type runaway conductor / PVC insulated shrouded bus bar
conductor type DSL

Earthing arrangement

Fill of lubricant till commissioning of cranes

Painting of cranes and accessories

Temporary cables for operation of each crane during erection stage of the
plant (Half the bay length + 25m)

Rail including all accessories and end stopper

Maintenance tools & Tackle

Erection & Commissioning spares

Mandatory Spares

Pendant Push Button etc.

Main Isolating switch in enclosure at operating floor for disconnecting
supply to DSL while maintaining the crane.

Slings and cradle for load testing on returnable basis
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1.1.4

1.2.0
1.2.1.
1.2.2.

1.2.3
1.2.4

1.2.5

Maintenance Tools and Tackles

As per Annexure lll, section-IA , Vol. IIB of this specification

Mandatory Spares

A complete unused and new set of Mandatory Spare parts shall be supplied. Each
part shall be stamped so as to be identified, easy for it use. The items supplied shall
be of the best quality. The minimum requirement of mandatory spare parts is listed in

Annexure —Il section-IA, Vol. 1I-B of this specification.

Erection and Commissioning spares

The Bidder shall also supply erection & commissioning spares along with his main
equipment as per his experience, for replacement of damaged or unserviceable
parts during the execution of the project at site, to avoid delay in the project
schedule. This shall form part of the main equipment supply. The Purchaser shall
retain the unutilized commissioning spares. Fill of lubricants; oil etc. till

commissioning of the cranes shall also be supplied by the bidder.

Services to be provided by the bidder

Packing, forwarding and transportation to site, storage and handling at site.
Arranging test load at site

Collecting the test load at site within a radius of 1 KM from owner’s storage to final
testing bed of crane shall be under bidder’s scope of work. Test load in the form of
rolled steel, plates, girder, angle etc., as available at the site shall be made available
by the purchaser. The test load shall be put back to the place from where it was lifted
by the vendor, after the load testing. Load testing sling, cradles and any other item
required by the vendor during the load testing shall be arranged by the vendor at no
extra cost to the purchaser. Slings & cradles will be allowed to be taken back by the

vendor, after completion of the test at site.
Erection and Commissioning
Performance Guarantee Test/ Demonstration / Load test

Obtaining clearance and acceptance certificate from the concerned competent
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1.2.6

1.3.0.

2.0.0.

3.0.0.

4.0.0.

5.0.0.

6.0.0

authority after site test. Necessary fees/expenditure as required shall be borne by

the supplier.
Training to customer’'s O&M staff

PAINTING & COLOUR SCHEME

As per Annexure IV, section-IA , Vol. IIB of this specification

Works Excluded
Supply feeder and cable from MCC to isolating switch

Drawing and documents submission schedule along with number of prints.
Drawing and documents submission schedule along with number of prints / copies
required for various drawing and documents are listed in Annexure -V, section-IA,

volume |I-B of this specification.

Deviations

If the offer submitted has got any deviation from the technical stipulations in the
tender document, bidder shall tabulate the same in the format of “Cost of withdrawal
of deviation” attached in volume Il and furnishing full particular of such deviations.
Deviations are to be furnished with mention to specific clause number (reasons /
explanations for such deviations shall be furnished). Notes / comments etc. is not
acceptable. If there are no deviations from the tender document, bidder shall

mention “NO DEVIATION’ in cost of withdrawal of deviation format.

Makes of Sub - Vendor items

Makes of bought out items as per Annexure-l, section IA, volume II-B of the
specification is for reference only. Sub vendor list shall be subject to customer
approval and same shall not have any impact on manufacturing, delivery schedule

and cost of the crane.

Parameter and tolerances for structural assembly including rail shall be as per the

relevant standards.
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7.0.0.

Performance Test requirement
EOT crane along with its drives, controls and other accessories shall be checked for
the rated capacity against the rated speed of motions and for the service conditions

specified.

The bidder shall have the full responsibility for the safe and efficient operation of the
crane with associated accessories as a single unit. If the site performance tests
indicate the failure of any of the components to achieve the desired performance, the

deficiency shall be made good at bidder’s cost.

Performance test shall be carried out each time after the rectification /modification is

carried out.

Performance test of the crane shall include load tests and speeds in various motions

at site.

7.1.0 Testing at site

Vi.
Vii.

viii.

Completely assembled crane at site shall be check for misalignment of gears, shafts
and other items. Gears shall be run idle for at least 4 (four) hours. Following
minimum tests shall be conducted on the crane at the site

Deflection test of bridge girder at rated load. Crane shall rest on centerline of LT
wheels.

Load test and Overload test (running of CT and Hoisting mechanism at 125% of the
rated load). Capability of crane to lift the overload from mid-air shall be
demonstrated. Electrical tests for brakes, panel, electrical equipment etc. as per IS -
3177

All Other tests as per 1S-3177.

Load & overload test along with deflection test of lifing beam in line with BHEL
approved MQP for lifting beam (if applicable).

Speed test at rated load for hoisting, CT and LT mechanism.

Brake test.

Any other test as per 1S-3177

The test shall be carried out with actual panel, RRC, Master Controller etc.
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8.0.0 Special technical requirement of electrical

1) One (1) No. Change over type switch at Middle of the bay length.

2) DSL is to be sized considering maximum length from changeover switch and with a
margin of 20% over load requirement. The DSL shall be designed to limit voltage drop at
motor terminals within 3% for single length considering the voltage drop in the power
cable i.e. from changeover switch to DSL along with voltage drop in DSL. Cable sizes
shall be selected accordingly. Suitable guards of MS sheet to live electrical wiring down

shop leads shall be provided
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1.1.0.

1.1.1.

QUALITY ASSURANCE AND INSPECTION REQUIREMENT

Inspection and Testing

Bidder shall submit QAP based on the guidelines given in the specification & QAP
enclosed therein.

Inspection and testing at Manufacturer’s works

Copy of approved documents with stamp and signature (one set) shall be available
at the place of Inspection which shall be ensured by supplier.

Shop inspection and tests will include but not limited to the following —

STAGE INSPECTION
Stage inspection of various components of crane shall be guided by the MQP
attached with this specification. However, following shall be ensured and read in

conjunction with relevant clause of MQP w.r.t. stage inspection:

All test certificates shall be in original and legible. Photocopies certified by Mill/
manufacturer of raw material used, are acceptable.

For tensile testing of hooks/ forgings, samples shall be drawn from the full cross
section of the shank diameter of hooks/ forgings Samples forged to reduced cross

section for testing purposes is not acceptable. Hooks shall be manufactured from

Blooms, billets, rounds by forging with forging ratio of at least 3:1. Hooks

manufactured from plates are not acceptable.

Radiographs shall be inspected to a sensitivity of 2%.

Ultrasonic test on forgings and casting of critical components like cross head (hook
suspension block), Hooks, Shafts, Axles, Gears, Wheels, Pulleys etc. Ultrasonic test
on forgings shall be carried out as per norms given below. UT shall be carried out in
Proof machined condition (single diameter/ Flat surface without steps, keyways,
teeth cutting or other profile machining which can create difficulty in ultrasonic
testing). Components shall be identified with Heat number and serial number by
punching). Hardening operation shall be carried out prior to Ultrasonic testing.
Unacceptable defects in forgings are as given below:

1. Cracks, flakes, seams and laps
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Vi.

Vii.

2. Defects giving indication larger than ‘4 (four) mm diameter equivalent flaw’
except for wheels for which Defects giving indication larger than ‘6 (six) mm
diameter equivalent flaw.’

3. Group of defects with maximum indication less than that from a 4 mm diameter
equivalent flaw which cannot be separated at testing sensitivity if the back echo
is reduced by 50% except for wheels for which Group of defects with maximum
indication less than that from a 6 mm dia. equivalent flaw which cannot be
separated at testing sensitivity if the back echo is reduced by 40%.

4. Defects giving indication of 2 to 4 mm dia. equivalent flaw, separated by a
distance less than 4 (four) times the size of the larger of the adjacent flaws
except for wheels for which Defects giving indication of 3 to 6 mm dia.
Equivalent flaw, separated by a distance less than 4 (four) times the size of the
larger of the adjacent flaws Ultrasonic test on Castings shall be carried out as
per ASTME 609.

Wherever, the Quality plan calls for witness of Ultrasonic test by BHEL or
BHEL'’s representative, the material shall be offered for UT in proof machined
condition as stated above and hard stamping and subsequent stamp
transferring by BHEL shall be followed at subsequent stages to ensure trace

ability.

Gear boxes shall be checked at No load for backlash, tooth contact, noise,
temperature rise and vibration as per attached Procedure No. PEM (Q)/001.

Test certificates shall be furnished for verification of Type tests including
environmental tests - for electrical and electro-mechanical items. If Type tests for
items with similar / identical construction are not available, arrangement shall be
made to conduct the same in the presence of BHEL/ Customer’s representative (as
required).

Acceptance and routine tests (HV and insulation) for all electrical and electro-

mechanical components and system as per governing specification
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FINAL INSPECTION- Testing At Works.

Cranes shall be completely assembled at manufacturer's works to check the

misalignment of gears, shafts and other items. Gears shall be run idle for at least 4

(four) hours. Following minimum tests shall be conducted on the crane at the works

of the manufacturer:

a) Deflection test of bridge girder at rated load. Crane shall rest on centerline of LT

wheels.

b) Load test and Overload test (running of CT and Hoisting mechanism at 125% of

the rated load). Capability of crane to lift the overload from mid-air shall be

demonstrated.

c) Electrical tests for brakes, panel, electrical equipment etc. as per IS - 3177

d) All Other tests as per I1S-3177.

Procedure for Load/Overload testing of EOT cranes at Manufacturer’s Works &

Site

Refer Testing requirement as mentioned at ANNEXURE-VII.

Procedure No. PEM (Q)/001
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SHOP TEST PROCEDURE FOR GEAR BOX

1.0.0

Scope: Acceptance Norms for Crane Gear Boxes

1.1.0

This procedure lays down the Acceptance norms for the Gear boxes for EOT crane.
This standard also covers vertical gear boxes.

Reduction Gears shall be tested for reduction ratio, backlash & contact pattern. Gear
Box shall also be subjected to No load run test to check for oil leakage, temp. rise,

noise and vibration.

2.0.0

The following dimensions shall be checked:

21.0

i Diameter and keyway dimensions of input and output shafts.

ii. Projection of input and output shafts beyond foundation holes and Centre lines
of gear box.

iii. Centre distance between input and output shafts.

iv. Centre Height.

V. Distance between foundation holes with respect to center line of the output
shaft and distance of foundation holes from center line of the gearbox.

Vi. Overall dimensions

3.0.0

Backlash

3.1.0

The back lash shall be checked by dial gauge preferably (refer Figure —1). Lead wire
may be also be used but final decision in case of dispute shall be taken by using dial
gauge. The backlash shall be within the limits specified in the drawing. If the value of
the backlash allowed is not specified in the drawing, the allowed backlash shall be a

given in Table-1

4.0.0

Area of Contact:

4.1.0

Area of contact shall be taken by applying Prussian blue. The contact area shall be
within the limits mentioned below (refer Figure —2)

For final stage of Hoist gearing:

h / H shall be more than 30%

(a —c) /b shall be more than 40%

For all other gears:

h / H shall be more than 40%

(a—c) /b shall be more than 50%

5.0.0

Running Test

5.1.0

The gear boxes shall be run under no-load condition at the rated speed for minimum four
hours in each direction and the following are to be checked:

i All bolts at the joints remain tight
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All gear mesh lines are getting enough lubrication

All bearings are getting enough lubrication

iv. Bearing temperatures after running for four hours shall not exceed 50 deg.
Centigrade or 15 deg. centigrade above ambient whichever is higher.
Temperature shall be checked after every hour.
V. Vibration : Maximum limit 125 microns (peak to peak)
Vi. Sound: The gearbox shall not emit unusual sound as obtained under
conditions of hard meshing, high spots etc. Maximum sound level shall be 85
dBA at a distance of 1000mm and 91 dBA at a distance of 300 mm.
Vii. There shall be no Oil leakage at parting lines, bearing housings or inspection
covers.
6.0.0 General
6.1.0 In addition to the above specific points, the following general points shall be ensured:

Vi.
Vii.

viii.

Inspection pockets are provided as required.

Gear box casings are provided with at least two fit bolts/dowels at the parting
line.

Dip sticks with minimum / maximum level markings are provided.

Drain plugs are provided at convenient locations preferably at vertical wall of
the housing.

Breathers are provided.

Lifting lugs or eye bolts ar provided as required.

Wherever bearings have splash lubrication, oil retainers are provided.

Gear boxes are painted as per specification outside and inside. Inside surfaces
shall be painted with Qil proof paint.

In case of vertical gear boxes having more than two stage reduction, forced

lubrication is also provided.

Name plate should provide information eg. Ratio, KW rating, Bearing details and

manufacturers name.
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FIG.1 MEASUREMENT OF BACKLASH

[

e e

| M&x\\&\\&\&

FIG.2 AREA OF CONTACT OF GEAR TEETH
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Table-1

Backlash for Gearing specified by module

(Clause 3.1.0)

Centre distance in mm

Tolerances in microns

Above Upto Minimum Maximum
For gears other than | For Drum gears
Drum gears
For all modules For all modules
1to 50 2.5t0 50

- 50 85 240 280

50 80 105 320 380

80 120 130 360 420

120 200 170 470 530

200 320 210 540 640

320 500 260 660 740

500 800 340 820 880

800 1250 420 970 1040

1250 2000 530 1200 1280

2000 3150 710 1500 1670

3150 5000 850 1810 1980
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ULTRASONIC TEST PROCEDURE

1. Specification Applicable

2. Test Purpose

3: Condition of material
4. Method

5. Equipment details

6. Scanning Area

Fe Couplant

8. Calibration block

9. Probe used
Probe

10. Calibration

11.  Acceptance Norms

12. Personnel  Qualification

(@M ASTM A -388

This test conducted on Round Bar,
Forging Blank & Hook material (Before Forming)
to detect Internal Defect.

As rolled/ Normalized Surface shall be prepared as
Necessary for conducting the ultrasonic test.

Contact method using with pulse-back echo.
Modsonic Instrument/ EEC- PX-10

Scanning shall be done in 100% area direction all
Along the length and width scanning shall be done at
+6 db. Evaluation shall be done at reference level.

Oil/Water

The ultrasonic flow detector shall be calibrated by
Using standard calibration block IIW V1, V2.

Probe dia 24mm, 2MHz, 4MHz (NB)
dia 10mm x 4MHz, 24 mm Dia x 2MHz (NB)
(For Hook)

By choosing proper depth range and gain, the back
Wall echo from a defect free area shall be brought
To 100 % full screen height (FSH). This shall be
The reference level.

Loss of back echo: More than 20% not acceptable.
Defect echo more than 20% not acceptable.
Any indication characterized as cracks, lamination,
Or any linear defect is not acceptable.

The ultrasonic test shall be carried out and results are
Evaluated by a person qualified to ISNT/ASNT
LEVEL-II.
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DESEIN Volume-ll: General & Schedules
General Technical Requirements

CHAPTER-3
GENERAL TECHNICAL REQUIREMENTS

1.00.00 INTRODUCTION

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

2.00.00 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 fumished to enable the Owner to determine that the
products proposed are equivalent to those named.

3.00.00 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.

4.00.00 COMPLETENESS OF FACILITIES

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

4.02.00 All equipment 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.
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Al similar standard components/ parts of similar standard equipment
provided, shall be interchangeable with one another.
5.00.00 CODES & STANDARDS
5.01.00 In addition to the codes and standards specifically mentioned in the relevant
technical specifications for the equipment / plant / system, all equipment
parts, systems and works covered under this specification shall comply with
all currently applicable statutory regulations and safety codes of the Republic
of India as well as of the locality where they will be installed, including the
following:
(a.) Bureau of Indian Standards (BIS)
(b.)  Indian electricity act
(c.) Indian electricity rules
(d.) Indian Explosives Act
(e.) Indian Factories Act and State Factories Act
(f.) Indian Boiler Regulations (IBR)
(3.) Regulations of the Central Pollution Contro! Board, India
(h.)  Regulations of the Ministry of Environment & Forest (MoEF),
Government of India
(i.) Pollution Control Regulations of Department of Environment,
Government of India
(i)  State Pollution Control Board.
(k.)  Rules for Electrical installation by Tariff Advisory Committee (TAC).
(.) Any other statutory codes / standards / regulations, as may be
applicable.
5.02.00 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.)  Japanese Industrial Standards (JIS)

(b.)  American National Standards Institute (ANSI)

(c.)  American Society of Testing and Materials (ASTM)

(d.)  American Society of Mechanical Engineers (ASME)
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(e.)  American Petroleum Institute (API)

(f.) Standards of the Hydraulic Institute, U.S.A.

(g.) International Organisation for Standardization (1SO)
(h.)  Tubular Exchanger Manufacturer's Association (TEMA)
(i.) American Welding Society (AWS)

{i.) National Electrical Manufacturers Association (NEMA)
(k.)  National Fire Protection Association (NFPA)

(1) International Electro-Technical Commission (IEC)

(m.) Expansion Joint Manufacturers Association (EJMA)
(n.)  Heat Exchange Institute (HEI)

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

5.04.00 As regards highly standardized equipment 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.

5.05.00 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.

5.06.00 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.

5.07.00 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.

6.00.00 EQUIPMENT FUNCTIONAL GUARANTEE
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6.01.00 The Equipment and Auxiliaries shall be capable of continuous operation in
frequency range of 47.5 to 51.5 Hz.

6.02.00 The functional guarantees of the equipment under the scope of the Contract
is given elsewhere in the technical specification. These guarantees shall
supplement the general functional guarantee provisions covered under
General Conditions of Contract.

6.03.00 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.

7.00.00 DESIGN OF FACILITIES/ MAINTENANCE &  AVAILABILITY
CONSIDERATIONS
7.01.00 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
equipment 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 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.

7.02.00 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.
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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.

8.00.00 DOCUMENTS, DATA AND DRAWINGS TO BE FURNISHED BY BIDDER

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

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

8.02.00 The number of copies/prints/CD-ROMs/manuais to be fumished for various
types of documents is given in Annexure-| attached

8.03.00 The documentation that shall be provided by the Bidder is indicated in various
sections of specification.
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8.03.01 Instruction Manuals

The Bidder shall submit to the Owner, draft Instruction Manuals for all the
equipment 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-l. 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 atleast three (3) months prior to the
commencement of erection activities of particular equipment/system. The
erection manual should contain the following as a minimum.

a) Erection strategy.

b) Sequence of erection.

c) Erection instructions.

d) Critical checks and permissible deviation/tolerances.

€) List of tool, tackles, heavy equipment like cranes, dozers, efc.

f) Bill of Materials

q) Procedure for erection.
h) General safety procedures to followed during erection/installation.
i) Procedure for initial checking after erection.
i Procedure for testing and acceptance norms.
k) Procedure / Check list for pre-commissioning activities.
1) Procedure / Check list for commissioning of the system.
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m) Safety precautions to be followed in electrical supply distribution
during erection

Operation & Maintenance Manuals

i. The operating and maintenance instructions together with drawings
(other than shop drawings) of the equipment, as completed, shall be
in sufficient detail to enable the Owner to operate, maintain,
dismantie, reassemble and adjust all parts of the equipment. They
shall give a step by step procedure for all operations likely fo be
carried out during the life of the plant / equipment including,
operation, maintenance, dismantling and repair including periodical
activities such as chemical cleaning of the generator. Each manual
shall also include a complete set of drawings together with
performancefrating curves of the equipment and test certificates
wherever applicable. The contract shall not be considered to be
completed for purposes for taking over until these manuals have
been supplied to the Owner.

ii. If after the commissioning and initial operation of the plant, the
manuals require any modification / additions / changes, the same
shall be incorporated and the updated final instruction manuals shall
be submitted to the Owner for records.

jii. A separate section of the manual shall be for each size/ type of
equipment and shall contain a detailed description of construction
and operation, together with all relevant pamphlets and drawings.

iv. The manuals shall include the following :

a) List of spare parts along with their drawing and catalogues and
procedure for ordering spares.

b) Lubrication Schedule including charts showing Iubrication
checking, testing and replacement procedure to be carried daily,
weekly, monthly & at longer intervals fo ensure trouble free
operation.

c) Where applicable, fault location charts shall be included to
facilitate finding the cause of maloperation or break down.

V. Detailed specifications for all the consumables including fubricant
oils, greases, chemicals etc. system/equipment/assembiy/sub-
assembly - wise required for the complete plant.

vi. On completion of erection, a complete list of bearings / equipment
giving their location, and identification marks etc. shall also be
furnished to the Owner indicating lubrication method for each
typelcategory of bearing.
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8.03.02 Drawings

(a.)  All documents submitted by the Bidder for Owner's review shall be in
electronic form (soft copies) along with the desired number of hard
copies as per Annexure-l. The soft copies to be supplied shall be
either in CDs, or through direct transfer via E-mail, etc. depending
upon the nature/volume/size of the document. The drawings submitted
for approval could be in the Image form.

(b.)  Final copies of the approved drawings shall be submitted on CD-ROM
along with the requisite number of hard copies as per Annexure-l.

(c.) The completed plant documentation with equipment drawings, data
sheets, P&ID, BOQ, schematics, logic diagrams, test reporis and
quality plan, etc. shall be furnished to Owner.

(d.)  All documents/text information shall be in latest version of MS Office.
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(e.)  All drawings submitted by the Bidder including those submitted at the
time of bid shall be in sufficient detail indicating the type, size,
arrangement, weight of each component for packing and shipment,
the external connection, fixing arrangement required, the dimensions
required for installation and interconnections with other equipment and
materials, clearance and spaces required between various portions of
equipment and any other information specifically requested in the
drawing schedules.

(f.) Each drawing submitted by the Bidder (including those of sub-
vendors) shall bear a title biock at the right hand bottom comer with
clear mention of the name of the Owner, Consultant, name of the
Project, system designation, the specifications title, the specification
number, drawing/document number and revisions. If standard
catalogue pages are submitted the applicable items shall be indicated
therein. All titles, notings, markings and writings on the drawing shall
be in English. All the dimensions shouid be in metric units.

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

{h) After the approval of the drawings, further work by the Bidder shall be
in strict accordance with these approved drawings and no deviation
shall be permitted without the written approval of the Owner.

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

0] As Built Drawings

After final acceptance of individual equipment/system by the Owner, the
Bidder will update all original drawings and documents for the equipment/
system to “as built" conditions.

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

U] The Bidder shall submit adequate prints of drawing/data/document for
Owner’s review and approval. The Owner shall review the drawings
and return one (1) copy to the Bidder authorizing either to proceed
with manufacture or fabrication, or marked to show changes desired.
When changes are required, drawings shall be re-submitted promptly,
with revisions clearly marked, for final review. Any delays arising out
of the failure of the Bidder to submit/rectify and resubmit in time shall
not be accepted as a reason for delay in the contract schedule.
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