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1.19.7

1.19.8

1.19.9

1.19.10

thermocouples, compensating cables, insulation materials like mineral wools,
asbestos cloth, ceramic beads, asbestos rope, etc. required for the
heat-treatment and stress relieving works. During pre- heat/stress relieving
operations, the temperature shall be measured at one or more points as
required by attaching thermocouples and recorded on a continuous printing
type recorder. All the record graphs for the heat treatment works carried out
shall be got signed by the Engineer prior to the commencement of each cycle
and handed over to Engineer on completion. The graphs will be the property
of Owner. The Contractor has to provide thermo- chalks temperature
recorders, thermocouple attachments, units, graph sheets, etc. required for
the job and maintain them in good condition.

All electrodes shall be baked and dried in the electric/electrode drying oven
to the required temperature and for the period specified by the Engineer
before they are used in erection work. The electrodes used shall be as per
IS-814, IS-815, 1S-1442, 1S-7280 and other codes as applicable, and shall be of
approved reputed manufacture. The electrodes shall meet the requirement of
the pipe material. No electrode manufactured more than 12 months ago and
the type covered under certificate issued after conducting tests more than 6
months ago shall be used. All electrodes shall be preserved at works and at
site as per manufacturer's recommendations.

Oxy-acetylene flame or Exothermic chemical heating for stress relieving is
not permitted. Heating shall be by means of electric induction coil or electric
resistance coil.

It may become necessary to adopt inter layer radiography/MPT/UT
depending upon the site/technical requirement necessitating interruptions in
continuation of the work and making necessary arrangement for carrying out
the above work.

Gas tungsten arc welding process (TIG) shall be adopted for all root pass
welds except for structural works until 475 mm thickness is deposited.
Subsequent welding after root pass can be carried out by manual metal arc
welding with coated electrodes. For pipes of thickness less than 6 mm, the
entire welding has to be carried out by TIG welding.

Fillet weld shall be made by shielded metal arc process as per applicable
codes.
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However, the Engineer will have the option of changing the method of
welding as per site requirement. The method adopted for manual arc
welding shall be weaving technique and the width of weaving shall not
exceed 1.5 times the diameter of the electrode.

In case of deviation from welding process and electrodes, the Contractor
shall take approval of the Owner prior to adoption of same.

11911  The root pass for butt joints shall be such as to achieve full penetration with
complete fusion of root edges.

1.19.12  Each pass shall be cleared and freed of slag before the next pass is deposited.

11913  On completion of each run, craters, weld irregularities, slag etc. shall be
removed by grinding or chipping.

1.19.14  Each layer of welding shall have an even and smooth appearance.

1.19.15 Welding sequence shall be adjusted in such a way that distortion due to
welding shrinkage is minimised. Further, any movement, shock or vibration
during welding shall be avoided to prevent weld cracks.

1.19.16  Proper protection of welders and the work shall be taken during periods of
rain. No welding shall be carried out when surfaced to be welded are wet
from any cause.

1.19.17  Following shall be stages of inspection during welding :

(@  Two pieces to be joined shall be individually checked for the weld
edge preparation and profile dimensionally and to the template. Dye
penetrant check shall be carried out on edge prepared surfaces at
random. The percentage will depend upon on criticality as specified
by Engineer.

(b)  Joint fit up will be a stage of inspection. Misalignment after fit up may
vary from 0.3 mm to 1.6 mm depending on outside diameter and
thickness.
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(c) All joints shall be offered for visual inspection after root run.

Subsequent welding should be made only after the approval of root

run

1.19.18  All welded joints shall be painted with anti-corrosive paint immediately on
completion of radiography and stress-relieving.

2.0 PROTECTION AND CARE

2.1 All construction and erection activities for this project are to be carried out in
the plant premises with proper protection and care of personnel and
equipment. All safety norms have to be followed.

22 Generator Stator Lifting may be considered by either of the two options as
mentioned below :

(@)
(b)

With the help of Turbine room cranes.

With the help of separate lifting arrangement to be provided by the
Bidder from outside the TG building A-row column before the

construction of A-row building wall.

Bidder shall indicate necessary price implication between these two modes of
Generator Stator lifting arrangement.
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VOLUME II
SECTION -6
ENGINEERING SERVICES
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1.0 GENERAL
1.1 As part of the overall project management activity, the Contractor shall be

1.2

2.0

3.0

3.1

responsible for proper engineering and co-ordination of activities during
various phases of execution of the contract. The Contractor shall identify a
person, designated as Project Manager, with whom the Owner, the
Consulting Engineer or the Review Consultant shall interact on matters
related to engineering as well as execution of the contract. The Project
Manager shall be the single-point contact person on behalf of the Contractor
and shall be responsible for all engineering co-ordination. The
Owner/Consultant/ Review Consultant shall interact with the Project
Manager only on all matters of co-ordination between the Owner and the
Contractor or on matters involving the Contractor, his manufacturing units
and sub-vendors. For the purpose of expediting, the Owner or his
representative may sometimes interact with the manufacturing units or
sub-vendors of the contractors. However, such interaction will not, under
any circumstance, dilute the responsibility of the Contractor to provide a
fully engineered and co-ordinated package under this contract.

On finalization of the contract, a procedure for exchange of engineering
information will be mutually agreed and finalized between the Owner and
the Contractor.

DESIGN COORDINATION MEETING

The Contractor and his sub-vendors will be called upon to attend design
co-ordination meetings with the Engineer, other Contractors and the
Consultants of the Owner during the period of execution of contract. The
Contractor including his sub-vendors shall attend such meetings at their own
cost at Owner's or Consultant’s office in Mumbai or at Bhusawal site or at
mutually agreed venue as and when required and fully cooperate with such
persons and agencies involved during those discussions.

GUIDELINES FOR ENGINEERING SERVICES

Prior to commencement of the engineering work as part of design
submissions, all aspects of design viz criteria for selection and sizing of all
equipment and systems, design margins etc including that for structural steel
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and civil work shall be outlined and these shall form the basis for the detailed
engineering work.

3.2 Engineering work shall be performed on modern and proven concepts and
internationally accepted good engineering practices but fully compatible
with the Indian environments. Owner shall have the right to review and
approve the engineering work by themselves and/or through consultant and
ask for any clarifications and changes/modifications to the work performed
by Contractor.

3.3 At any stage during the performance of assignment, the Contractor may be
required to make certain changes/modification/improvements in
design/drawing/other documents which are applicable to any unit of 660
MW individually or severally, which in the opinion of the Owner could
result in better improved design, layout, operability, plant availability,
maintainability, reliability or economy of the plant and its systems/
sub-systems in view of revised and more accurate information/data
available at a later date (s) or feedback (s) received during
execution/operation of similar units. Such
changes/modifications/improvements required could be identified by
Owner and/or consultant and mutually discussed. Owner requires the
Bidder to incorporate such action in the subject assignment appropriately
without any additional cost liability and time implication to the Owner and
same shall be within the responsibilities and scope of the Contractor.

34 During the course of review of detailed engineering stages, it may be
essential in the opinion of Owner to obtain certain classified data for review
purposes only. In case Owner so desires, the Bidder shall submit such data to
Owner.

35 During the course of review of detailed engineering, it may be essential in
Owner's opinion to obtain data and information on similar equipment and
plants engineered by the Bidder. In case Owner so desires, the Bidder shall
submit such data and information to the Owner.

3.6 It is not the intent to give details of every single task covered in the total
engineering work to be carried out by Contractor, however, all engineering
work required for the satisfactory completion of the plant/systems as
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specified shall be carried out by the Contractor. Broadly, the following are
the minimum requirements in respect of scope of major items of work:

4.6.1 Preparation, updating and finalisation of scheme drawings, control and
interlock diagrams, detailed and fully dimensioned layout drawings (plant
layout and equipment layout detailed plan, elevation and cross-sectional
drawings at different elevations/ floor levels) covering all mechanical,
electrical, C&I, civil and structural items, equipment, systems and facilities.
Drawings and Schedules prepared by the Contractor from time to time, as
detailed designs are developed, shall be submitted for Owner's/ Consultant's
approval before the work is taken up. Revisions, corrections, additions to
drawings and schedules shall not be considered to change the scope of work.

4.6.2 Preparation of detailed technical specifications including data sheets, tender
drawings and bill of material for all bought out items and also finalisation of
corresponding sub-contractors.

4.6.3 Review of sub-contractor's data, drawings, design calculations, schedules, bill
of materials, instruction manuals etc. for all equipment, before forwarding
them to Owner /Consultant for approval.

4.6.4 Preparation of civil construction drawings for all equipment showing
foundation details and full details regarding equipment loads, floor
openings, details of embedments etc required for preparation of civil
construction drawings and also as referred at relevant sections of Scope,
Terminal Points & Exclusions. These documents shall be preceded by
appropriate design calculations, static and dynamic analysis, as necessary.

4.6.5 Preparation and finalisation of process piping and instrumentation diagrams
and schematics, complete in all respects for all systems/packages of the
power plant.

4.6.6 Preparation of consolidated schedules and bills of materials, including line
numbers, tag numbers, source of supply, service conditions, specifications,
materials, types and connections details, quantities for items of the plant
including dampers, steam traps, strainers, instrumentations, ducting.

4.6.7 Sizing of all piping and equipment as per the stipulated design criteria,
carrying out the flexibility analysis/dynamic analysis as necessary, hangers
& support engineering.
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4.6.8 Final revision of all documents including preparation and compilation of

Instruction Manuals for installation, commissioning, operation and
maintenance for all equipment and systems. Refer clause 5.0 for the specific
requirement in this regard.

4.6.9 Certification and submission of final as-built drawings for all areas.

4.6.10 Preparation and compilation of all drawings, schedules and instructions
which may be required at site, whether separately mentioned or not.

46.11 All erection and assembly drawings which may be required at site.

4.6.12 For all bought out item packages, the Contractor shall provide complete
material/ component list along with detail specification, drawings,
component part number etc during detail engineering stage prior to final
approval. Such approved drawing / document shall be made available at site
in adequate number prior to commencement of work. Moreover, such
document/drawing shall be provided in soft form (CD).

4.6.13 Preparation of necessary documentation, design calculations etc required for
submission to statutory authorities like IBR, Chief Electric Inspector etc.

4.0 OPERATING MANUALS AND MAINTENANCE INSTRUCTIONS

4.1 The Contractor shall provide all necessary maintenance manuals and
operating instructions at least six (6) months before the time of
commissioning and before taking over of the plant and equipment. The
instruction manual shall be submitted in the form of one (1) soft copy in CD
and 15 hard copies.

42 The information provided, which shall be contained in loose leaf stiff backed
covers, shall include :

421 A complete inventory of all main items of plant, with identification details.
422 Service manuals for all plant and equipment giving full descriptions of the

main items and auxiliary items such as power packs, hydraulic equipment,
actuators, lubricating pumps etc.
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423 A separate electrical manual covering items such as switchgear, cabling,

instrumentation, controls, cabling layouts and wiring diagrams.

424 A schedule of recommendations for routine maintenance of all electrical and
mechanical equipment, recommended inspection point, information on
detection, cause and rectifications of troubles & faults.

425 A lubrication schedule with all necessary drawings, diagrams to identify the
lubrication points.

426 Manufacturer's literature.
43 The instruction manual shall be subject to the approval of Owner.
44 The contractor shall submit the complete equipment list. The list shall be

updated every three (3) months.

5.0 PLANT HANDBOOK

The Contractor shall submit to the Engineer, a preliminary plant handbook
preferably in A-4 size sheets which shall contain the design and performance
data of various plant, equipment and systems, covering the complete project
including single line flow diagrams, within twenty four (24) months from the
date of his acceptance of the Letter of Award. The final plant handbook
complete in all respects shall be submitted by the Contractor six (6) months
before start-up and commissioning activities. The plant handbook shall be
submitted in the form of two (2) soft copy in CD/DVD (one to Owner and
one to Consultant) and twenty five (25) hard copies in decent bound forms.

6.0 CONTRACT STAGE DOCUMENT SUBMISSION AND APPROVAL
PROCEDURE
6.1 Within fifteen (15) days of issue of Letter of Award (LOA) by the Owner,

the Contractor shall furnish a schedule of drawings and design document to
be submitted by him to the Owner/Engineer indicating dates against each
document.

The documents shall be divided into two categories:
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(@)  forapproval and

(b)  for information/further engineering and co-ordination by the Owner.

This document submission schedule shall require approval by the

Owner/Engineer.

6.2 All contract documents shall be marked, without fail, with the name of the
Owner, the Project, the specification title and number and the unit
designation.

All dimensions shall be in metric units.
All notes, markings etc. shall be in English.

6.3 Documents/Drawings, submitted during tender stage, shall be revalidated
or revised as required and submitted as certified contract document for

approval/information of the Owner/Engineer.

6.4 Unless specified otherwise, the following categories of documents/drawings
would require approval of the Owner/Consultant:

6.4.1 List of sub-vendors (from Owner only)
6.4.2 System scheme and instrumentation diagrams
6.4.3 Design basis justifying selection of equipment & process parameters where

not specified in the Contract

644 Equipment data sheets and general arrangement drawings
6.4.5 Predicted performance curves of equipment**
64.6 Materials of construction

64.7 Layout drawings
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6.4.8 Operation logic diagrams

6.4.9 Typical control circuit

6.4.10 Drawings of Instrumentation and Control

6.4.11 Any deviation from contract (by Owner)

** For all critical equipments (boiler and turbine auxiliaries etc), submission
of this data shall be mandatory for approval of equipment data sheets /
GA drawings.

6.5 Unless specified otherwise, the following categories of documents/ drawings
would be treated for information/further engineering by the
Owner/Engineer. The Contractor shall, however, incorporate all additional
information and clarifications in these documents/ drawings as and when
desired by the Owner/Engineer.

6.5.1 Equipment foundation drawings

6.5.2 Equipment cross-section drawings, product literature etc which are of
proprietary nature

6.5.3 Various bills of quantity, schedules etc

6.5.4 Piping fabrication drawings, isometrics etc

6.5.5 Panel wiring diagrams

6.5.6 Instruction/Operation manuals

6.5.7 Service manuals and troubleshooting guide for C & I system including field
instruments

6.5.8 Cable schedule and interconnection chart

6.5.9 Drive/feeder wise control scheme showing all external interfaces.
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In essence, the Contractor is solely responsible for corrections and adequacy
of design & engineering for documents under this category.

6.6 Upon review, the Owner/Engineer shall put his remarks and one of the
following action stamps on the drawing/document:

6.6.1 Approved

6.6.2 Approved except as noted, forward final drawing
6.6.3 Approved except as noted, resubmission required
6.6.4 Disapproved

6.6.5 For information/reference only

For action stamps in category (c) & (d), documents must be resubmitted for
review by the Owner / Engineer. For action stamp in category (b), further
review by Owner / Engineer would not be necessary provided the
Contractor agrees & incorporates the minor comments made on the
document.

Except for action stamp under category (c) & (d), the Contractor can proceed
with manufacturing and other sequential activities for those areas of a
drawing/document which do not have any review comment by the
Owner/Engineer.

The Owner/Engineer may accord approval in category (c) or (d) in more
than one submission of a document till he is satisfied that the intent of the
specification has been fully complied with. The Contractor shall be
responsible for delay in such cases and no extension of time shall ordinarily
be allowed on such grounds. Approval of contract documents by the
Owner/Engineer shall not relieve the Contractor of his responsibility for any
errors and fulfillment of contract requirements.

The Contractor's work shall be in strict accordance with the finally approved
drawings and no deviation shall be permitted without written approval of
the Owner/Engineer.
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6.7 Except key plan/general yard plan, any layout drawing requiring scrutiny

shall not be drawn to a scale less than 1:50.

6.8 For review by the Consulting Engineer, the Contractor shall furnish three (3)
prints of each drawing. Two (2) prints of such submission shall also be sent to
the Owner. After review, one (1) stamped print will be returned to the
Contractor. Upon action under category (a) or (e), the Contractor shall
directly distribute the documents to the various offices of the Owner and
other agencies in number of copies as specified in the contract document.
Such distribution copies shall be marked with the reference and date of the
letter by which the Owner/Engineer has accorded his final approval. Penal
action shall be taken against the Contractor for any unauthorised revision in
the drawings so distributed from the drawings approved by the
Owner/Engineer. The contractor shall furnish three (3) CD’s of all as
built/final drawings for Owner / Consultant site.

6.9 In case of contradiction between the stipulations above and those stated
elsewhere in the specification, the stipulations herein shall prevail.

6.10 For details of documentation for Civil, Structural and Architectural works,
Volume VI may be referred.

7.0 TENDER STAGE DOCUMENT SUBMISSION

8.1 The Bidder shall submit along with his bid all documents/drawings as
requested in respective specifications. The documents shall include but not
be limited to the following;:

8.1.1 All Bid proposal sheets duly filled up. (The data mentioned in Bid proposal
sheets is minimum required only. The Bidder shall submit the additional
data asked for at any later stage).

8.12 Detailed experience list and financial resources of the prime bidder, his
collaborators/ associates in this bid as well as the sub-vendors proposed.

8.13 Scheme drawings indicating scope of supply and service as offered by the
Bidder indicating clearly exclusions, if any.
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8.14 List of terminal points of the package offered together with quality and
quantity of various input (i.e. water, air, electricity etc.) as required from the
Owner at such interfaces.

8.1.5 Equipment GA, Layout, Design Calculations, interlock and other write-up,
catalogues/ literature etc as required for clear understanding of the bid
submitted.

8.1.6 L-1 network indicating target dates for intermediate milestones and final

commissioning of equipment supplied. This network shall be
supplemented by a detailed write-up on proposal procedure of project
implementation, deployment schedule for Key personnel with their
bio-data, schedule of construction machinery etc.

8.1.7 List of suppliers for all bought out items.
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VOLUME II
SECTION -7

QUALITY ASSURANCE REQUIREMENTS
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1.0 QUALITY ASSURANCE PROGRAMME
1.1 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 Owner's site or at any other place or work
are in accordance with the specifications, the Contractor shall adopt suitable
quality assurance programme to control such activities at all points, as
necessary. Such programmes shall be outlined by the Contractor and shall be
finally accepted by the Owner/Authorised representative after discussions
before the award of contract. A quality assurance programme of the
Contractor shall generally cover the following:

1.1.1 His organisation structure for the management and implementation of the
proposed quality assurance programme.

1.1.2 Documentation control system.

113 Qualification data for Bidder's key personnel.

114 The procedure for purchase of materials, parts, components and selection of
Sub-contractor's services including vendor analysis, source inspection,

incoming raw-material inspection, verification of materials purchased etc.

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

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

1.1.7 Inspection and test procedure both for manufacture and all site related
works.

1.1.8 Control of calibration and testing of measuring and testing equipments.

119 System for quality audit.
1.1.10 System for indication and appraisal of inspection status.

1.1.11 System for authorising of release of manufactured product to the Owner.
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1.1.12

1113

1.1.14

2.0

21

22

23

24

System for handling storage and delivery.

System for maintenance of records.

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.

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 Contractor 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
Contractor's responsibility to draw up and implement such programme duly
approved by the Owner/Consultant. The detailed Quality Plans for
manufacturing and field activities shall be drawn up by the Bidder,
separately in the format attached at Annexures and shall be submitted to
Owner/ Authorised representative for approval. Schedule of finalisation of
such quality plans will be finalised before award.

Manufacturing Quality Plan shall 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 Contractor'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.

Field Quality Plans shall detail out for all the equipment, the quality practices
and procedures etc to be followed by the Contractor's site Quality Control
organisation, during various stages of site activities 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

CONSULTANT : PROCON ENGINEERS

Page 128 of 262




Mr MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume: II

MAHACCNCO BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section —7
REV: RO MASTER SPECIFICATIONS Page 153 of 555

in Quality Plans along with Quality Plans. These Quality plans and reference
documents/standards etc shall be subject to Owner's approval without
which manufacture shall not proceed. These approved documents shall form
a part of the contract. In these approved quality plans, Owner/Authorised
representative shall identify Customer Hold Points (CHP), test/ checks
which shall be carried out in presence of the Owner’s Engineer or his
authorised representative and beyond which the work will not proceed
without consent of Owner/Authorised representative in writing. All
deviations to this specification, approved quality plans and applicable
standards must be documented and referred to Owner/Authorised
representative for approval and disposal.

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

2.6 All materials used or supplied shall be accompanied by valid and approved
materials certificates and tests and inspection report. These certificates and
reports shall indicate the sheet numbers or other such acceptable
identification numbers of the material. The material certified shall also have
the identification details stamped on it.

2.7 Castings and forgings used for construction shall be of tested quality. Details
of results of chemical analysis, heat treatment record and mechanical
property test results shall be furnished.

2.8 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.

All brazers, welders etc employed on any part of the contract at Contractor’s
/ Sub-Contractor's works or at site shall be qualified as per ASME Section-IX
or BS- 4871 or equivalent international standard approved by the Owner.
Such qualification tests shall be conducted in presence of Owner/his
authorised representative.

CONSULTANT : PROCON ENGINEERS

Page 129 of 262




Mr MAHARASHTRA STATE POWER GENERATION CO. LTD. | Volume: II

MAHACCNCO BID SPECIFICATION NO.: DG/BSL U-6/2011/T-1 Section —7
REV: RO MASTER SPECIFICATIONS Page 154 of 555

For welding of pressure parts and high pressure piping, the requirements of
IBR shall also be complied with.

29 All Non-Destructive Tests (NDT) shall be carried out in accordance with
approved International Standard. The NDT operator shall be qualified as per
SNT-TC-IA (of American Society of non- destructive examination). Results of
NDT shall be properly recorded and submitted for approval.

2.10 List of all the sub-vendors proposed by the Contractor for procurement of
major bought out items including castings, forgings, semi-finished and
finished components/ equipment shall be drawn up by the Contractor and
finalised with the Owner. Such list shall be subject to Owner's approval.
Quality Plans of the successful vendors shall be discussed, finalised and
approved by the Owner/Authorised representative and form part of the
Purchase Order between the Contractor and the Vendor.

211 All the purchase specifications for the major bought-out items, list of which
shall be drawn up by the Contractor and finalised with the Owner shall be
furnished to the Owner for comments and subsequent approval before
orders are placed.

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

Quality audit/approval of the results of tests and inspection will not
prejudice the right of the Owner to reject equipment not giving the desired
performance after erection and shall not in no way limit the liabilities and
responsibilities of the Contractor in earning satisfactory performance of
equipment as per specification.

2.12 Quality requirements for main equipment shall equally apply for spares and
replacement items.

2.13 Repair/rectification procedures to be adopted to make any job acceptable
shall be subject to the approval of the Owner.
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2.14 For quality assurance of all civil works refer to the specifications for civil
works.
3.0 QUALITY ASSURANCE DOCUMENTS
3.1 The Contractor shall be required to submit two (2) copies and two (2) sets of

softcopies in the form of CD of the following Quality Assurance documents
within three (3) weeks after despatch of the equipment :

3.1.1 Material mill test reports on components as specified by the specification.
312 The inspection plan with verification, inspection plan check points,
verification sketches, if used and methods used to verify that the inspection

and testing points in the inspection plan were performed satisfactorily.

3.1.3 Non-destructive examination results/reports including radiography
interpretation reports.

314 Factory tests results for testing required as per applicable codes and
standards referred in the specification.

3.15 Welder identification list incorporating welder's and welding operator's
qualification procedure and welding identification symbols.

3.16 Sketches and drawings used for indicating the method of traceability of the
radiographs to the location on the equipment.

3.1.7 Stress relief time temperature charts.
3.1.8 Inspection reports duly signed by QA personnel of the Owner and
Contractor for the agreed inspection hold points. During the course of

inspection, the following shall also be recorded :

(@ When some important repair work is involved to make the job
acceptable.

(b)  The repair work remains part of the accepted product quality.
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32 Letter of conformity certifying that the requirement is in compliance with

finalised specification requirements.

4.0 INSPECTION, TESTING AND INSPECTION CERTIFICATES

41 The Engineer, his duly authorised 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 Contractor shall
obtain for the Engineer and for his duly authorised representative permission
to inspect as if the works were manufactured or assembled on the
Contractor's own premises or works.

42 The Contractor shall give the Engineer/Inspector fifteen (15) days written
notice of any material being ready for testing. Such tests shall be to the
Contractor's account except for the expenses of the Inspector. The
Engineer/Inspector, unless the witnessing of the tests is virtually waived,
shall attend such tests within fifteen (15) days of the date on which the
equipment is notified as being ready for test/inspection failing which the
Contractor 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 Six (6) copies of test reports.

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

44 When the factory tests have been completed at the Contractor's or
sub-contractor's works, the Engineer /Inspector shall issue a certificate to this
effect within fifteen (15) days after completion of tests but if the tests are not
witnessed by the Engineer/ Inspectors, the certificate shall be issued within
fifteen (15) days of the receipt of the Contractor's test certificate by the
Engineer/Inspector. Failure of the Engineer/ Inspector to issue such a
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certificate shall not prevent the Contractor 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.

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

4.6 To facilitate advance planning of inspection in addition to giving inspection
notice, the Contractor shall furnish quarterly inspection programme
indicating schedule dates of inspection at customer hold point and final
inspection stages. Updated quarterly inspection plans shall be made for each
three consecutive months and shall be furnished before beginning of each
calendar month.
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VOLUME II
SECTION -8

PERFORMANCE GUARANTEES SCHEDULES
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1.0 PERFORMANCE GUARANTEES
1.1 GENERAL REQUIREMENTS
1.1.1 The equipment shall meet the ratings and performance requirements

stipulated for various equipments. The guaranteed performance parameters
shall be without any tolerance values and all margins required for
instrument inaccuracies and other uncertainties shall be deemed to have
been included in the guaranteed figures.

1.1.2 All the guarantees shall be demonstrated during functional guarantee/
acceptance test. The various tests which are to be carried out during
performance guarantee/ acceptance test are listed in this Sub-section. The
guarantee tests shall be conducted at site.

1.1.3 All instruments required for performance testing shall be of the type and
accuracy required by the code and prior to the test, these shall be calibrated
in an independent test Institute. The protecting tubes, pressure connections
and other test connections required for conducting guarantee test shall
conform to the relevant codes.

1.1.4 Tools and tackles, thermowell (both screwed and welded) instruments/
devices including flow devices, matching flanges, impulse piping & valves
etc and any special equipment, required for the successful completion of the
tests, shall be provided by the bidder.

1.1.5 All cost associated with the tests shall be included in the bid price.
1.1.6 Detailed Performance/Capability Test procedures containing the following
shall be furnished:

(@)  Objective of the test.
(b)  Various guaranteed parameters & tests as per contract.
(c)  Method of conductance of test and test code.

(d)  Duration of test, frequency of readings & number of test runs.
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(e)  Method of calculation.
(f) Correction curves

(8 Instrument list consisting of range, accuracy, least count and location
of instruments.

(h)  Scheme showing measurement points.

(i) Sample calculation.

() Acceptance criteria.

(k) Any other information required for conducting the test.

The test procedure for all conditions shall be furnished one year before the
scheduled commissioning date. Heat balance diagram shall be furnished for
all test conditions.

In case during performance guarantee test(s), it is found that the
equipment/ system has failed to meet the guarantees, all necessary
modifications and/or replacements shall be carried out to make the
equipment/system comply with the guaranteed requirements & the same
shall be demonstrated by conducting another performance guarantee test.
However, if the specified performance guarantee(s) are still not met but are
achieved within the Acceptable Shortfall Limit specified, the equipment
will be accepted after levying liquidated damages. If, however, the
demonstrated guarantee(s) continue to be more than the stipulated
Acceptable Shortfall Limit, even after the above
modifications/replacements within ninety (90) days or a reasonable period
allowed, after the tests have been completed, the Owner will have the right
to either of the following :

(I For Category-I Guarantees
Reject the equipment/system/plant and recover from the contractor.

OR
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Accept the equipment/system/plant after levying Liquidated
Damages

(If)  For Category-II Guarantees

Reject the equipment/system/plant and recover from the Contractor
the payments already made. The performance guarantees under this
category shall be called ‘Category II' Guarantees. Conformance to the
performance requirements under Category-II is mandatory.

(IlT)  For Category-III Guarantees

Reject the equipment/system/plant and recover from the
Contractor.

OR

Accept the equipment/system after assessing the deficiency in
respect of the various ratings, performance parameters and
capabilities and recover from the contract price an amount
equivalent to the damages as determined by the Owner. Such
damages shall however be limited to the cost of replacement of the
equipment(s)/system(s), replacement of which shall remove the
deficiency so as to achieve the guaranteed performance.

The P. G. test shall be carried out within four (4) months after first
synchronisation. If the P.G. test is conducted beyond four (4) months
from first synchronisation due to any reason attributable to Owner,
the deterioration in performance shall be increased by the following
amount for each month or part of the month by which the period
between the first synchronisation and PG test exceeds four (4)
months.

(i) 0.1 % for the following eight (8) months

(ii) 0.06 % for the period following thereafter.
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15 GUARANTEES UNDER CATEGORY- I

The performance guarantees which attract liquidated damages are as
follows:

1.2.1 Efficiency of the steam generator at 100% TMCR while firing the design coal
at rated steam parameters, rated coal fineness and rated excess air.

1.2.2 Steam generating capacity in T/hr of steam at rated steam parameters at
superheater outlet (with any combination of mills working) with the coal
being fired from within the range specified.

1.23 Guaranteed Turbine Cycle Heat rate in kCal/kWh under rated steam
conditions, design condenser pressure with zero make up at 100% and 80 %
rated load. A weightage of 4 ( four ) and 3 ( three ) shall be considered for
100 % and 80 % heat rate values for arriving at the net heat rate.

1.2.4 Guaranteed Continuous TG output under rated steam conditions, design
condenser pressure with zero make-up.

Note: The condenser pressure while conducting the guarantee tests shall be
measured at 300 mm above the top row of condenser tubes.

1.2.5 The total auxiliary power consumption for all specified plant auxiliaries (as
listed in Volume- I, Section -3 ) required for continuous unit operation at
100% of rated load under rated steam conditions and at design condenser
pressure with 1% make-up.

1.2.6 The particulate emission from ESP as specified.

1.3 GUARANTEES UNDER CATEGORY-II

It shall be guaranteed that maximum total NOx emission from the unit will
not be more than 260 grams of NOx per giga joule of heat input to the
boiler during the entire operating range of steam generator for the range of
coals specified.
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14 GUARANTEES UNDER CATEGORY-III

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

1.4.1 Steam generator parameters with Blended Coal : The steam generator shall
be run continuously for 168 ( one hundred and sixty eight ) hours with
blended coal at 70 : 30 ratio between domestic coal and imported coal for
demonstration of stable operation at rated parameters.

1.4.2 Steam turbine generator rated capacity at 89 mm Hg Condenser pressure.
1.43 Run back capabilities.

The automatic runback capability of the unit (boiler- turbine-generator) on
loss of critical auxiliary equipment (such as tripping of one ID/FD/PA
fan/airheater/BFP/ CEP etc) shall be demonstrated ensuring smooth and
stable runback operation.

144 Rate of change of load and sudden load change withstand capability

The capability of boiler-turbine-generator in regard to ramp rate and step
load change as specified shall be demonstrated.

1.4.5 Mill capacity at rated fineness

Performance testing shall be done on coal mills toward establishing its
capacity specified at the rated fineness, applying corrections for the
variation in coal characteristics i.e. HGI (Hardgrove Grindability Index) and
total moisture. Capacity demonstration test shall be carried out for the
following conditions:

(@)  Capacity output of one coal pulverizer (of Owner's choice) shall be
demonstrated for establishing its capacity at 100% mill loading, at
rated pulverized coal fineness with specified design coal with new
set of grinding elements.
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(b)  Capacity output shall also be demonstrated on four coal pulverizers
(of Owner's choice) of Steam Generator, not less than the 90% of
guaranteed value of (a) above, at 100% mill loading with the
originally installed grinding elements in nearly worn-out condition
or at the end of guaranteed wear life of grinding elements,
whichever is earlier.

Capacity test as mentioned at (a) & (b) above shall be demonstrated
at the following conditions occurring simultaneously during testing:

Coal fineness Not less than 70% through 200 mesh and not
less than 99% through 50 mesh screen

Test Coal Any available coal from the specified range

In case the guaranteed capacity of coal pulverizers as stated above
are successfully demonstrated, remaining coal pulverizers will also
be considered to have successfully met the above capacity guarantee
requirement. However, in the event of any of the coal pulverizers not
meeting the guarantee test, all the coal pulverizers will have to be
tested to demonstrate guaranteed capacity.

1.4.6 Life of mill wear parts

Life of mill wear parts, in hours of operation, for the entire range of coal
characteristics specified.

1.4.7 No fuel oil support above 30% BMCR load

It shall be guaranteed that oil support for flame stabilization shall not be
required beyond 30% of BMCR load when firing the coals from the range
identified. It shall be demonstrated that with any combination of mills/
adjacent mills in service, the steam generator does not require any oil firing
for stable and efficient boiler operation at and above 30% BMCR loads.
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1.4.8 Performance characteristics of fans

The performance characteristics of FD, ID and PA fans including their
capacity, head developed, power consumption and margins envisaged on
capacity and head shall be demonstrated.

1.4.9 Equal load sharing of pumps/fans while running in parallel shall be
demonstrated.

1.4.10 Steam temperature imbalance

It shall be demonstrated at SH and RH outlets (in case of more than one
outlet) that the temperature imbalance between the outlets does not exceed
109 C under all loads including transients.

1.4.11 It shall be guaranteed and demonstrated that the spray water flow to SH
attemperation system does not exceed the value considered for design (to
be indicated in the bid) while maintaining the rated SH outlet steam
temperature at BMCR. It shall also be guaranteed and demonstrated that
the RH temperature is maintained at the rated value without any spray
water requirement, at all loads for which the specified RH steam
temperature is required to be maintained at the rated value.

1.4.12 Furnace Exit Gas Temperature (FEGT)
It shall be demonstrated that maximum furnace exit gas temperature
(FEGT) shall be minimum 60°C below the minimum initial deformation
temperature (IDT) of ash. A comprehensive thermal performance test (TPT)
shall be conducted for this purpose. FEGT shall be demonstrated through
such TPT by indirect measurement.

1.4.13 Air Heater exit temperature.

1.4.14 Air heater air-in-leakage

It shall be demonstrated that the air-heater air-in-leakage and maximum
drift in air leakage do not exceed the specified value.
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1.4.15 Electrostatic Precipitator

(@)  The performance/acceptance tests shall be carried out in accordance
with method-17 of EPA (Environmental Protection Agency of USA)
code ASME PTC.

(b)  The ESP air in leakage shall not be more than 1% of total gas flow at
ESP inlet at the guarantee point condition and shall be
demonstrated.

() The maximum pressure drop through the ESP at the guarantee point
flow condition shall not exceed 20 mmWC which shall be
demonstrated.

(d) The gas distribution in the various stream and fields shall be
demonstrated.

1.4.16 Turbine-Generator set capability

The steam turbine generator shall be capable of delivering at generator
terminals the output as indicated in the heat balances under the following
conditions:

(a) Continuous TG output corresponding to VWO condition under
rated steam conditions with 1% make up. While conducting this test,
the condenser pressure measurement shall be done at 300 mm above
the top row of condenser tubes.

(b) Maximum continuous output at generator terminals corresponding
to all HP Heaters out of operation under rated steam conditions with
1% make up.

1.4.17 Start-up, Loading, Unloading and Shutdown capabilities (For Turbine
Generator)

(a) Unit Start Up

Start-up time (upto full load) and loading capabilities for Turbine
Generator together for cold start condition (greater than 36 hrs
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shutdown), warm start conditions (between 8 and 36 hrs shutdown)
and hot start conditions (less than 8 hours shutdown) as indicated by
the contractor in the offer and accepted by the Owner shall be
demonstrated ensuring that the wvarious turbine operational
parameters like vibration, absolute and differential expansion,
eccentricity and steam-metal temperature mismatch etc are within
design limits.

(b)  Sudden Total Loss of External Load

On occasions, the steam turbine generator unit may experience
sudden total loss of all external load. Under these conditions, the
steam turbine generator unit shall not trip but shall continue to be in
operation under the control of its speed governor to supply power
for the plant auxiliary load with HP-LP bypass in operation while
staying within the agreed limits of steam to metal temperature
mismatch, exhaust hood temperature, absolute and differential
expansion, vibration and eccentricity. The same shall be
demonstrated.

(c) Steam Metal Temperature Mismatch Limitation

The steam-metal temperature differential for cold, warm and hot
start up, loading/unloading and shutdown conditions shall be
within the permissible limits indicated by the Bidder in the offer and
accepted by the Owner.

1418  Constant Pressure and Sliding Pressure Operation

The constant pressure operation from 0 to 35/40% of TMCR & 90% TMCR
to VWO condition and sliding pressure operation from 35/40% to 90%
TMCR in conjunction with the steam generator, HP-LP bypass system and
Instrumentation & Control system shall be demonstrated.

In sliding pressure mode of operation, during quick load increase, the idle
control valve (s) must respond rapidly to pick up 20% of operating load, so
that immediate increase of boiler pressure is not required. The load
response capability shall be demonstrated in steps of 5%.
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