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SECTION-II

SUB-SECTION: MO

GENERAL SPECIFICATION

1.00.00 INTENT OF SPECIFICATION

This specification is intended to cover the design, engineering, fabrication,
manufacture, pre-assembly, assembly, inspection, testing at manufacturer's
works, shop painting, packing, transportation, delivery F.O.R. project site, of
Diesel Generator with all accessories to be installed for 4 X 600MW O.P Jindal
Super Thermal Power Project, at Tamner, Raigarh district of Chtattisgarh.

The scope of work shall also include erection, testing, commissioning and
putting into successful commercial operation of the DG sets furnished under
this specification.

The intent of specification is also to cover unloading at site, receiving, storage,
intra site transportation, complete fabrication, erection, installation, taking over
of material from Purchaser (if any), pre-commissioning check and
commissioning at site, electrical works as specified hereinafter of the entire
equipment/machines supplied under this specification to make the system
complete in all respects and to achieve efficient, guaranteed operation of the
same to entire satisfaction of the Owner.

2.00.00 GENERAL INFORMATION & SITE CONDITIONS
2.01.00 Site Condition

For site condition please refer to Annexure-l (Data Specification sheet for Site
Metreological condition).

2.02.00 All requirements of the latest statutory regulations in force, such as, stipulated
regulations of Chtattisgarh State Pollution Control Board; Central Pollution
Control Board; Chief controller of Explosive, Department of Environment, Govt.
of India, Indian Explosives Act. Indian Factories Act, Indian Boiler Regulation etc.
as applicable shall be strictly adhered to.

The Bidder shall be responsible for obtaining necessary approval and making
whatever additions/modifications considered necessary by the respective
Statutory Authorities to bring the installation conformity with the latest Statutory
Regulations in force.

2.02.03 All equipment which can conceivably cause hazard to the operator and
otherwise authorized personnel within the vicinity of working areas shall be
suitably guarded according to the safety regulations. The complete assembled
units shall be designed so that all parts subject to wear including shafts and
bearings shall be easily accessible for inspection, maintenance and replacement,

DEVELOPMENT
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with minimum loss of time. All equipment supplied shall allow access to facilitate
connecting up, and shall operate satisfactorily under such variations of load,
pressure and climate conditions as may occur in working.

2.02.04 Bidder shall submit an optional offer for 2000 litre fuel oil storage tank for each
DG set with base offer conforming to technical specification.

2.02.05 Primary fuel for the engines shall be high speed diesel. However, these engines
shall be capable of running with light diesel oil without any difficulty. Bidder to
indicate price implication, if any, in his proposal.

3.00.00 SCOPE OF WORK

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

a) Five (5) nos. of Diesel Generator Sets, of 2000KVA feeding power at
415V, 3 phase, 3 wire, 50 HZ, A.C. supply at Power factor 0.8, with neutral
grounded, each consisting of the following :

i) Diesel engine mounted on vibration dampening pads complete
with turbo charging system, integral air intake through dry type air
filters and exhaust manifold, metering facility governing
system/speed regulation system, crankcase oil dipstick fuel
injection system, lubricating oil system, jacket cooling system etc.
along with all necessary filters, silencers, ducts, instruments,
valves, piping and fittings etc.

ii) A.C. Generator along with AVR controlled exciter and Auto Mains
failure panel complete with protection system along with remote
control panel.

iii) Coupling between the engine and the generator together with
turning gear.

b) Complete fuel oil system consisting of:

i) Total five (5) nos. Fuel Oil Storage tanks of 990 litre capacity each
with necessary accessories, one (1) each for each D.G. set.

ii) One (1) no. manually operated pump (hand pump) along with
connecting hose shall be supplied for all the D.G. sets for filling
fuel oil to the fuel oil tanks.

iii) All piping, fittings, relief valves, duplex type filters, hoses,
supports, control and instrumentation and all other accessories
required for the above fuel oil system to make it complete.

DEVELOPMENT
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C) Complete cooling water system consisting of :

Engine cooling water system with engine driven jacket pump, circulating
pump, electric heater and head tanks/expansion tanks at top of radiators,
radiator, blower type fan, automatic temperature regulator with bypass
and any other instrumentations as required.

d) The system shall consist of five (5) sets of electric starting arrangement
complete with D.C. starter motor, cables (supply of cables by the
Owner.), D.C. batteries and battery charger. For further details refer
electrical sections.

e) Lub oil system, complete with engine driven pumps, one hand pump for
initial lubrication coolers, strainers, filters, instrumentation etc. complete
with initial charge of lub oil and one additional fill after commissioning.

Oil pan immersion heater with thermostat for each engine shall be
provided to maintain automatically viscosity of lub oil in normal condition
for quick proper starting of engine.

If pre-lubrication or lubrication during idle time of engine is required,
Bidder is to provide all equipment/system as required for this purpose.
Bidder shall provide (1) no. electrically operated and one (1) no. standby
DC operated lube oil pump shall also be provided for the purpose.

f) Five (5) sets of exhaust air ducting (GSS Sheets), one for each DG Set
connecting individual radiator to the nearest wall, complete with flexible
connection, supports etc. including the radiator water cooling system to
be offered by the Bidder.

0) Complete cabling includes laying, termination at both ends, dressing,
clamping etc.(supply of cable by Owner), including that from the D.G. Set
to AMF panel, DG Set/AMF panel to all D.G. aux. drives/Battery chargers
of all power, control & instrumentation cables as required for safe and
satisfactory operation of the D.G. sets and plant.

h) Grounding includes complete over-ground earthing of all equipment
supplied by the bidder of this package including interconnection with
Owner’s riser to be made available at suitable places.

i) Complete instrumentation, interlock and control, complete wiring of all
control, auxiliary power and alarm circuit, necessary annunciation and
indication for start up, control, monitoring and safe operation of DG
sets.

For each of the emergency DG sets, following instruments shall be
provided as minimum:

i.  Temperature Indicators for Lube Oil Temperature,

DEVELOPMENT

DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-MO: 3 CONSULTANTS PVT. LTD.




D

JinbAL

LTD.

Tamnar, Chhattisgarh
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i. Pressure gauges for Lube oil, Fuel oil, Cooling Water
systems,

iii. Pressure switches for Lube oil, Fuel oil, Cooling Water
systems,

iv.  Differential Pressure gauges across strainers and filters,

v. DG set Speed sensors (3 nos. for each of the DG set) and
speed Indicator,

vi.  Level switches in Fuel oil tank for alarm & trip purpose,
vii.  Level gauges (gauge glass type) in Cooling water tank and
Fuel oil tank for level indication purpose.

Any other instrument / hardware, not mentioned explicitly, but essential
for successful completion of work and to perform the function intended
for the emergency DG system shall be considered in the scope of the
Bidder.

Engine exhaust pipes to be taken outside the shed, up to an elevation of

30m (approx.) above the surrounding ground level and shall be complete
with muffler, metal expansion bellow, insulation etc.

All pipes, supports, hangers etc.

Set of base frames, Foundation bolts, nuts, leveling plates and shims etc.
for all the equipment and accessories.

Exhaust pipes up to bird screen.

Interfacing with DCS in the form of analogue / digital signal. Potential free
contacts will be provided for Start-/ Stop commands, Start permissive, all
types of electrical faults, trips and alarms related to the abnormalities of
the equipment & system.

Analogue / Digital signal for remote monitoring on DDCMIS

i) DG voltage measurements — 1 no. per DG

i) DG Current measurements (Single phase) - 1 no. per DG

iii) DG Frequency measurements — 1 no. per DG

iv) DG Power (kW) measurements — 1 no. per DG

Preparation of complete electrical layout of DG electrical building

showing disposition of electrical equipment, arrangement of cable trays in
cable spreader room and also interconnection with respective DG set.

DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-MO: 4
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3.02.00 Scope of Services
3.02.01 The Contractor shall provide all labour, skilled and unskilled, supervisory and

administrative personnel, erection tools and tackle, transport vehicles and mobile
cranes, equipment for erection, testing and commissioning and implements
necessary for timely and efficient execution of the contract.

3.02.02 The installation work is inclusive of supply of erection materials, hardware,
consumable and sundry items to complete the installation.

3.02.03 The contractor shall also furnish rigid/flexible conduits, conduit accessories,
terminal blocks & miscellaneous items as necessary for satisfactory erection,
connection of their plant equipment, cables etc. and accessories as per best
engineering practices.

3.02.04 The installation work under this specification includes erection of items included
in the scope of supply under this Package (Including free issued items).

3.02.05 Testing and commissioning of electrical equipment erected under this
specification.
3.02.06 The items of work to be performed by the Contractor for equipment and materials

under his scope of work shall include but not limited to:

a) Storing all his materials and equipment at the plant site with suitable

weather protection.

b) Opening and inspecting the materials and equipment and reporting
damages.

C) Taking delivery from store and safe transportation to the site of erection.

d) Repairing minor damages, cleaning before erection and application of

anti corrosive paints after cleaning, where needed.

e) Complete assembly, erection and connection.
f) Necessary co ordination between work done by other Contractor.
0) Pre commissioning check up to ensure correctness of erection of his

own equipment to be supplied under this Package.
h) Testing and commissioning in presence of Engineer.
i) Trial operation of the equipment/system, rectifying defects, if any, and

making adjustment as necessary.

)] Obtaining Engineer's approval and written acceptance of satisfactory
operation.
. . DEVELOPMENT
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K) Laying & installation of Fire Retardant Low Smoke (FRLSH) cables
including end termination, straight through joints inclusive of all jointing
materials e.g. splicing kits, termination kits, standard/special materials
and accessories along with ferrules, clamps, cable markers, tags and
other sundry items in order to make the cable installation complete in all
respects.

)] Supply and installation of conduits and grounding of equipment for the
areas as specified elsewhere in the specification and as required.

m) Complete assessment of bill of quantity of Power & Control Cables for
the entire DG system and inform Owner for procurement action.

n) Installation and connection of ground conductors for all equipment,
conduits etc. under scope of the Contractor from Owner's grounding
station grounding mat/grids.

3.02.07 Operation, testing, calibration and setting of relays and meters.

3.02.08 Operation, testing, calibration and setting of relays and meters.

3.02.09 Handing over the installation for commercial operations.

3.02.10 Handing over of one set of "As-Built" marked-up drawings to the Owner for

preparation of final "As Built" drawings.

3.03.00 Exclusion

The following items are excluded from the scope of work and will be carried out

by others.
. Supply of DG PCC & Emergency MCC.
. Laying and termination of control and instrumentation cables required for

interface connection between equipment to be supplied under this
specification and Owner's equipment.

. Civil works like buildings, equipment foundation, however, all final
dressing of foundations, grouting of equipment and patch work during
erection is included in Bidder's scope. Purchaser shall provide civil
foundation of equipment like D.G. set F.O. Tank etc. based on detailed
dimensioned drawings, specification and loading data to be furnished by
the Contractor.

4.00.00 GUARANTEED PERFORMANCE

The performance guarantee of the equipment/system shall be as per sub-
section-M1 (Technical Specification for Emergency DG Set) of this specification.

DEVELOPMENT
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The system shall be tested to establish the performance as indicated in the
Specification.

5.00.00 SPARES
5.01.00 Recommended Spares

Spare parts as necessary and recommended by the Bidder for 3 years of reliable
operation of the plant for spares of indigenous origin and for 5 years of reliable
operation for spares of non-indigenous origin of the equipment supplied under
this specification shall be indicated by the bidder in the proposal. Unit price List
shall be as “Price Break up for Recommended Spares” (Schedule-1X).

Bidder shall also assume the responsibility of furnishing all required spare parts
that the plant may need for twenty-five (25) years from the date of the contract.

Order for the spare may be placed simultaneously or otherwise at the option of
the Purchaser.

5.02.00 General Requirement for Spares

5.02.01 All spares required for operation/ maintenance by the Purchaser shall be
delivered in unused new condition.

5.02.02 Spares shall be interchangeable with the parts, for which they are intended for
replacement.

5.02.03 Bidder shall indicate the service expectancy period for spares under normal
operating conditions after which replacement will be necessary.

5.02.04 Spares shall be properly packed for long storage under the prevailing site
condition.
5.02.05 Spares which are required during tests, trial run and commissioning shall be

arranged by the Contractor himself and cost of the same shall be included in
guoted price.

5.02.06 Start-up commissioning spares are those spares which may be required during
the start-up and commissioning of the equipment/system. All spares used until
the plant is handed over to the Owner shall come under this category. The
contractor shall provide for an adequate stock of such start-up commissioning
spares, and shall have them at site for tank erection and commissioning and
before the equipments are energized. All start-up spares which remain unused
after the issue of the Taking-over certificate shall remain the property of the
contractor. The list of commissioning spares to be brought by the Contractor to
ensure smooth commissioning of the plant shall be subject to the Engineer’s
approval.

DEVELOPMENT
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5.02.07

6.00.00

7.00.00

8.00.00

9.00.00

10.00.00

10.01.00

The Contractor shall submit a complete list of all such start-up spares. Costs of
the above spares which are consumed before the handing-over of the plant shall
be deemed to have been included in the lump sum proposal price of the
package, and the contractor shall have nof claim on this account to the Owner.

SPECIAL TOOLS & TACKLES

A set of special tools & tackles which are necessary or convenient for erection,
testing, commissioning, maintenance and overhauling of the equipment shall be
supplied. Supplier shall furnish separate list and price for the same in his offer.

DEVIATIONS

Bidder shall furnish the offer in line with the specification requirements without
any technical deviations. However, in case of any specific deviation taken by the
Bidder, same shall be mentioned in a separate deviation sheet as per Schedule-
V & VI, attached with reference to respective clause of the specification. Unless
otherwise specifically mentioned it will be understood and agreed that offer is
based on strict conformance to this specification in all respect.

COMPLETION SCHEDULE

Supply, manufacture, testing, inspection and supervision of installation (if
required) of the Equipment/System shall have to be completed as per the
schedule indicated in the special conditions of contract. Necessary PERT
Network showing schedule of manufacture, testing & commissioning should be
submitted with the offer. Bidder, in his proposal, shall indicate the phase-wise
design, engineering, manufacturing, testing, delivery, erection and
commissioning activities for the complete packages in the form of bar-charts to
match with the project schedule. After contract finalization, detail PERT networks
shall be furnished by the Contractor for Owner’s approval and will subsequently
form a part of Contract Document. Supply, manufacture, testing, inspection and
supervision of installation (if required).

QUALITY ASSURANCE

The Bidder shall have quality assurance plan and programme to manufacture
the equipment as per requirement of the specification and applicable standard.
The Bidder shall submit QAP for approval of the owner before manufacture of
the equipment. The minimum requirements of QAP are indicated in Sub-section-
M3: Quality Assurance Plan.

DRAWINGS/DOCUMENTS TO BE SUBMITTED WITH THE BID
Along with the Technical Offer

i) P&l diagram for the system.

DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-MO: 8

DEVELOPMENT
CONSULTANTS PVT. LTD.

Technical Specification for O. P. Jindal Super Thermal
JINDAL POWER Diesel Generator Set Power Plant (4 X 600 MW),




& Technical Specification for O. P. Jindal Super Thermal
JINDAL POWER Diesel Generator Set Power Plant (4 X 600 MW),
snoaL  LTD. Tamnar, Chhattisgarh
ii) Calculations for DG sizing and the available voltage at highest kW

rating motor as per clause no. 3.03.00 of Sub-section:

iii) Power distribution scheme.

iv) Controls, instrumentation, alarms and protection scheme and
write up.

) Lube oil, fuel oil, jacket cooling water, outer cooling water, and

starting air system etc.
Vi) Write up on Voltage regulator and governor.
Vi) Single line diagram of generator metering & protection.

viii) Dimensional layout and sectional drawings for the complete
scope of work (including pipe and cable layout).

iX) Schematic and wiring diagram of Battery charger.

X) Dimensional General Arrangement Drawing of various
equipment along with cross - Section and bill of material.

Xi) Layout and mounting arrangement of battery.
Xii) Any other drawings/document deemed necessary by Purchaser.
Xiii) Generator curves and characteristics.

a) 0O.C & S.C Characteristics.

b) "V"curves.

c) Reactive capability curves.

d) Generator transient and sub-transient reactance.

e) Generator losses, fixed and variables.

f)  Communication non-interference test curves.

g) All other necessary curves for the generator, exciter, AVR
and auxiliaries.

xiv)  Characteristics curves for Pumps and Diesel Engines.

XV) Where ever applicable Speed Vs Torque Curve of the pump
corresponding to recommended mode of pump starting,

DEVELOPMENT
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superimposed on speed Vs torque curve of the motor
corresponding to 80%, 90% and 100% rated voltage.

xvi)  Selection of D.C. battery and charger rating.

xvii)  Calculations for net electrical output at site after deducting power
consumption of D.G. auxiliaries.

xviii)  Write-up on specific features of equipment, if any.

10.02.00 After award of contract

i) Final version of all data/drawings/schematics/calculations as
specified above.

ii) Arrangement of generator phase and neutral terminals.

iii) Wiring diagram of local control panels, D.C. battery charger etc.

iv) Relay setting calculations for generator relays.

V) Any other drawing/document/data deemed necessary by
purchaser.

a. Write up on operation, control and monitoring of D.G. plant.

b. Cable interconnection diagram and cable schedule.

10.03.00 To be submitted for Approval (A)/Reference (R) and Subsequent Distribution (No.
of copies shall be communicated to successful bidder):

10.03.01 Transport/shipping dimensions with weights, wheel base detail etc (R)

10.03.02 Foundation plan & loading (A)

10.03.03 Terminal arrangements of Generator (A)

10.03.04 Rating and Diagram Plate (R)

10.03.05 Cable Interconnection Diagram and Cable schedule (R)

10.03.06 Dra\(/vi)ngs of major components like starting system, fuel tank, local control panel
etc (A

10.03.07 Quality Assurance Plan (A)

10.03.08 Detail manufacturing and supply schedule (A)

10.03.09 Power distribution scheme (A.)
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10.03.10 Controls, instrumentation, alarms and protection scheme and write up (A)
10.03.11 Write up on Voltage regulator and governor (R)
10.03.12 Single line diagram of generator metering & protection (A)
10.03.13 Preparation of dimensional electrical layout of DG electrical building and

sectional views showing disposition of electrical equipment, arrangement of
cable trays/ cable rack in cable spreader room and also interconnection with
respective DG set. (A).

10.03.14 Schematic and wiring diagram of Battery charger (A).

10.03.15 Dimensional General Arrangement Drawing of various equipment along with
cross - Section and bill of material (A).

10.03.16 Layout and mounting arrangement of battery (A).

10.03.17 Generator curves and characteristics as mentioned in
clause n0.10.01.00-(xiii) (R).

10.03.18 Where ever applicable Speed Vs Torque Curve of the pump corresponding to
recommended mode of pump starting, superimposed on speed Vs torque curve
of the motor corresponding to 80%, 90% and 100% rated voltage (R).

10.03.19 Selection of D.C. battery and charger rating (A).

10.03.20 Calculations for net electrical output at site after deducting power consumption
of D.G. auxiliaries and for DG sizing and the available voltage at highest kW
rating motor as per clause no. 3.03.00 of of Attachment-B1 (A).

10.03.21 Write-up on specific features of equipment, if any (R).

10.03.22 Arrangement of generator phase and neutral terminals (A).

10.03.23 Wiring diagram of local control panels, D.C. battery charger etc.(R).

10.03.24 Relay setting calculations for generator relays (R).

10.03.25 Any other drawing/document/data deemed necessary by purchaser (R).

10.03.26 Write up and logic diagram on operation, control and monitoring of D.G. plant
(R).

10.03.27 Any other relevant drawing or data necessary for satisfactory installation,

operation and maintenance (R).

DEVELOPMENT
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10.03.28 The drawings mentioned above for Approval Category and Reference Category

are indicative only. On submission of the document list by the Contractor during
execution of the project, Owner will mark the categories of the document. The
Contractor shall be required to submit the document accordingly.

11.00.00 PROPOSAL DATA

The proposal data sheets annexed to this specification shall be filled in without
any ambiguity by typing in appropriate place on each page. These pages must
be properly signed by authorized representative of the Bidder as verification of
the data and submitted along with the bid to form part of the Bidder's formal
proposal.

12.00.00 COORDINATION WITH STATUTORY BODIES AND OUTSIDE
AGENCIES

The Contractor shall be fully responsible for carrying out all co-ordination &
liaison work as may be required with Mechanical / Electrical Inspector, Factory
Inspector & other statutory bodies for implementation of the work. The
application on behalf of the Employer for submission to the Mechanical/
Electrical Inspector & other statutory bodies along with copies of drawings
complete in all respects shall be done by the Contractor & approval/certificates
taken well ahead of time so that the actual commissioning of equipment is not
delayed for want of inspection and approval by the Inspector & statutory
bodies. The Contractor shall arrange the actual inspection work by the
Mechanical/ Electrical Inspector.

However, official fees paid to Mechanical/Electrical Inspector/ statutory bodies,
etc. in this regard shall be borne by the Employer.

13.00.00 COORDINATION WITH OTHER CONTRACTORS AND OWNER &
OWNER’S SYSTEM

The Contractor shall be fully responsible for carrying out all co-ordination work
required with other contractors as well as with Owner & Owner’'s SYSTEM for
execution & completion of his work.

14.00.00 COMPLETENESS OF SUPPLY & INSTALLATION

14.01.00 It is not the intent to specify completely herein all details of the equipment &
installation. Nevertheless, the equipment & installation shall be complete &
operative in all aspects & shall conform to highest standard of engineering,
design & workmanship.

14.02.00 Any material or accessory which may not have been specifically mentioned but
which is necessary or usual for satisfactory & trouble free operation &
maintenance of the equipment shall be furnished without any extra charge.

DEVELOPMENT
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14.03.00 The Contractor shall supply all brand new equipment & accessories as
specified herein with such maodification and alteration as agreed upon in writing
& after mutual discussion.
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SUB-SECTION: M1

GENERAL TECHNICAL REQUIREMENTS

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 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. 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.

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.
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All 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)

o)) Regulations of the Central Pollution Control 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

)] State Pollution Control Board.

9] 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)
e) American Petroleum Institute (API)
f) Standards of the Hydraulic Institute, U.S.A.
Q) International Organisation for Standardization (ISO)
h) Tubular Exchanger Manufacturer's Association (TEMA)
i) American Welding Society (AWS)
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5.04.00

5.05.00

5.06.00

5.07.00

6.00.00

6.01.00

6.02.00

)] National Electrical Manufacturers Association (NEMA)
k) National Fire Protection Association (NFPA)

)] International Electro-Technical Commission (IEC)

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

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.

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

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.
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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/manuals to be furnished 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. The documentation shall include but not be limited to
the following:

Basic Engineering Documentation

Vi.

Vii.

viil.

Xi.

System description of all the mechanical, electrical, control &
instrumentation & civil systems as applicable under scope.

Technology scan for each system / sub-system & equipment.

Selection of appropriate technology / schemes for various systems/ sub-
systems including techno-economic studies between various options if
asked for.

Optimization studies including thermal cycle optimization if asked for.

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.

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

Operation Philosophy and the control philosophy of the Plant/
Subsystem/equipment under the scope.

General Layout plan of the Plant/System Equipment incorporating all
facilities in Bidder's scope as well as interfacing with other facilities. This
drawing shall also be furnished in the form of floppy discs to the Owner
for engineering of areas not included in Bidder's scope.

Basic layouts and cross sections of the plant/buildings (various floor
elevations), etc. included in the scope of the Bidder.

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 if specifically asked for.

Detail Engineering Documents

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

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

Piping isometric, composite layout and fabrication drawings.

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

V. 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.

Vi. 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.

vii.  Transient, hydraulic and thermal stress analysis of piping and system
wherever applicable & input and output data along with stress analysis
isometrics showing nodes.

viii.  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.

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

X. Protection system diagrams and relay settings.

Xi. Interconnection diagrams.

xii. ~ Cable routing plan.

xiii.  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.

xiv.  Alarm and annunciation list and alarms & trip set points.

Xv.  Sequence and protection interlock schemes.

xvi.  Type test reports and power system stability study report.

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

xviii. Detailed software manuals & source software listing.

xix.  Detailed flow chart for digital control system.

xXX.  Mimic diagram layout.

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

xxii. Model study reports wherever applicable.

xxiii. Functional & guarantee test procedures and test reports.

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

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

xxvi. 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.
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8.03.01 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-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.

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

f) Bill of Materials

g) Procedure for erection.

h)  General safety procedures to followed during erection/installation.

i) Procedure for initial checking after erection.

) Procedure for testing and acceptance norms.

k)  Procedure / Check list for pre-commissioning activities.

) Procedure / Check list for commissioning of the system.

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, dismantle,
reassemble and adjust all parts of the equipment. They shall give a
step by step procedure for all operations likely to 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 performance/rating curves of the
equipment and test certificates wherever applicable. The contract shall
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Vi.

not be considered to be completed for purposes for taking over until
these manuals have been supplied to the Owner.

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.

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.

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 lubrication
checking, testing and replacement procedure to be carried daily,
weekly, monthly & at longer intervals to ensure trouble free
operation.

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

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

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 type/category of bearing.

8.03.02 Handbook

The Bidder shall submit a preliminary hand book preferably in A-4 size
sheets which shall contain the design and performance data of various
plants, equipments and systems covering the Plant/Equipment under this

scope.

1. Design and performance data.

2.  Process & Instrumentation diagrams.

3.  Single line diagrams.

4.  Sequence & Protection Interlock Schemes.

5. Alarm and trip values.

6. Performance Curves.

7. General layout plan and layout of main plant building and auxiliary
buildings.

8. Important Do's & Don't's
The handbook shall be submitted within twelve (12) months from the
date of award of contract. After the incorporation of Owner's comments,
the final plant handbook complete in all respects shall be submitted
three (3) months before start-up & commissioning activities.

8.03.03 Project Completion Report
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The Bidder shall submit a Project Completion Report at the time of handing
over the plant Equipment under this scope.

8.03.04 Drawings

a)

b)

d)

e)

f)

9)

h)

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, Floppies 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.

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

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

All documents/text information shall be in latest version of MS Office.

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 equipments
and materials, clearance and spaces required between various
portions of equipment and any other information specifically requested
in the drawing schedules.

Each drawing submitted by the Bidder (including those of sub-
vendors) shall bear a title block at the right hand bottom corner 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 should be in metric units.

The Bidder shall also furnish a “Master Drawing List” which shall be a
comprehensive list of all drawings/ documents/ calculations envisaged
to be furnished by him during the detailed engineering to the Owner.
Such list should clearly indicate the purpose of submission of these
drawings i.e. “FOR APPROVAL” or “FOR INFORMATION ONLY".

Similarly, all the drawings/ documents submitted by the Bidder during
detailed engineering stage shall be stamped “FOR APPROVAL”" or
“FOR INFORMATION” prior to submission.

The furnishing of detailed engineering data and drawings by the
Bidder shall be in accordance with the time schedule for the project.
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)

k)

m)

n)

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 equipments
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 equipments, 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.

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.

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
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.

Drawings shall include all installations and detailed piping layout
drawings. Layout drawings for all piping of 65 mm and larger diameter
shall be submitted for review/ approval of Owner prior to erection.
Small diameter pipes shall however be routed as per site conditions in
consultation with site authority/representative of Owner based on
requirements of such piping indicated in approved / finalized Flow
Scheme / Process & Instrumentation Diagrams and/or the
requirements cropping up for draining & venting of larger diameter
piping or otherwise after their erection as per actual physical condition
for the entire scope of work of this package.

Assessing & anticipating the requirement and supply of all piping and
equipment shall be done by the Bidder well in advance so as not to
hinder the progress of piping & equipment erection, subsequent
system charging and its effective draining & venting arrangement as
per site suitability.

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.

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
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p)

Q)

submitted without proper endorsement for checking by the Bidder, the
same shall not be reviewed and returned to the Bidder for re-
submission. The Bidder shall make a visit to site to see the existing
facilities and understand the layout completely and collect all
necessary data/drawings at site which are needed as an input to the
engineering. The Bidder shall do the complete engineering including
interfacing and integration of all his equipment, systems & facilities
within his scope of work as well as interface engineering & integration
of systems, facilities, equipment & works under Owner’s scope and
submit all necessary drawings/ documents for the same.

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.

All engineering data submitted by the Bidder after final process
including review and approval by the Project Manager/Owner shall
form part of the contract documents and the entire works covered
under these specification shall be performed in strict conformity with
technical specifications unless otherwise expressly requested by the
Project Manager in writing.

8.04.00 Engineering Information Submission Schedule

Prior to the award of Contract, a Detailed Engineering Information Submission
Schedule shall be tied up with the Owner. For this, the bidder shall furnish a
detailed list of engineering information alongwith the proposed submission
schedule. This list would be a comprehensive one including all engineering
data / drawings / information for all bought out items and manufactured items.
The information shall be categorised into the following parts.

a)

b)

c)
d)

Information that shall be submitted for the approval of the Owner
before proceeding further, and

Information that would be submitted for Owner’s information only.
The Engineering Information Schedule shall be updated monthwise.

The schedule should allow adequate time for proper review and
incorporation of changes/ modifications, if any, to meet the contract
without affecting the equipment delivery schedule and overall project
schedule. The early submission of drawings and data is as important
as the manufacture and delivery of equipment and hardware and this
shall be duly considered while determining the overall performance
and progress.

8.05.00 Engineering Progress and Exception Report
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8.05.01 Report giving the status of each engineering information including

8.05.02

8.06.00

8.06.01

8.06.02

8.06.03

8.06.04

8.06.05

8.07.00

a) A list of drawings/engineering information which remains unapproved
for more than four (4) weeks after the date of first submission

b) Drawings which were not submitted as per agreed schedule.

The draft format for this report shall be furnished to the Owner within four (4)
weeks of the award of the contract, which shall then be discussed and
finalized with the Owner.

Co-Ordination Meetings

The Bidder shall be called upon to organize and attend monthly Design/ Co-
ordination Meetings with the Owner/Owner's representatives, Project
Consultant during the period of contract. The Bidder shall attend such
meetings at his own cost at mutually agreed venue as and when required and
fully co-operate with such persons and agencies involved during the
discussions.

The Bidder should note that Time is the essence of the contract. In order to
expedite the early completion of engineering activities, the Bidder shall submit
all drawings as per the agreed Engineering Information Submission Schedule.
The drawings submitted by the Bidder will be reviewed by the Owner as far as
practicable within three (3) weeks from the date of receipt of the drawing .The
comments of the Owner shall then be discussed across the table during the
above co-ordination Meetings wherein best efforts shall be made by both
sides to ensure the approval of the drawing.

The Bidder shall ensure availability of the concerned experts / consultants/
personnel who are empowered to take necessary decisions during these
meetings. The Bidder shall be equipped with necessary tools and facilities so
that the drawings/documents can be resubmitted after incorporating
necessary changes and approved during the meeting itself.

Should any drawing remain unapproved for more than six (6) weeks after it's
first submission, this shall be brought out in the monthly Engineering Progress
and Exception Report with reasons thereof.

Any delays arising out of failure by the Bidder to incorporate Owner’s
comments and resubmit the same during the TCM shall be considered as a
default and in no case shall entitle the Bidder to alter the Contract completion
date.

Design Improvements
The Owner or the Bidder may propose changes in the specification of the

equipment or quality thereof and if the parties agree upon any such changes
the specification shall be modified accordingly.

DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-M1: 12

PVT. LTD.

DEVELOPMENT CONSULTANTS




D

Jiﬁ:)dl.

Technical Specification for O. P. Jindal Super Thermal

JINDAL POWER Diesel Generator Set Power Plant (4 X 600 MW),

LTD.

Tamnar, Chhattisgarh

8.08.00

8.08.01

8.09.00

8.09.01

8.09.02

8.09.03

8.09.04

8.09.05

8.09.06

8.09.07

If any such agreed upon change is such that it affects the price and schedule
of completion, the parties shall agree in writing as to the extent of any
changing the price and/or schedule of completion before the Bidder proceeds
with the change. Following such agreement, the provision thereof, shall be
deemed to have been amended accordingly.

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 number 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 an engraved chromium plated nameplate or label with engraving filled
with enamel. 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.

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.
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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.
8.09.08 All such plates, instruction plates, etc. shall be bilingual with Hindi inscription

8.09.09

8.10.00

8.11.00

8.11.01

8.12.00

8.12.01

8.13.00

8.13.01

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 along with 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

Protection
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8.13.02

8.13.03

8.13.04

8.13.05

8.13.06

9.00.00

9.01.00

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 nonmetallic 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 overground
environment as the case may be.

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 atleast 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
resistance enamel. The finished colors 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

The Bidder shall adopt suitable quality assurance programme to ensure that
the equipment and services under the scope of contract whether
manufactured or performed within the Bidder's works or at his sub-Bidder’s
premises or at the Owner's site or at any other place of work are in
accordance with the specifications. Such programs shall be outlined by the
Bidder and shall be finally accepted by the Owner/authorized representative
after discussions before the award of the contract. The QA programme shall
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be generally in line with IS/ISO-9001. A quality assurance programme of the

Bidder shall generally cover the following:

a) His organization structure for the management and implementation of
the proposed quality assurance programme

b) Quality System Manual

C) Design Control System

d) Documentation and Data Control System

e) Qualification data for bidder’s key personnel.

f) 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.

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

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

i) Inspection and test procedure both for manufacture and field activities.

)] Control of calibration and testing of measuring testing equipment.

k) System for Quality Audits.

)] System for identification and appraisal of inspection status.

m) System for authorising release of manufactured product to the Owner.

n) System for handling, storage and delivery.

0) System for maintenance of records, and

p) 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.

9.02.00 General Requirements - Quality Assurance

9.02.01 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

DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-M1: 16 DEVELOPMEVNTT_ E%\fSULTANTS




& Technical Specification for
JINDAL POWER Diesel Generator Set
snoaL  LTD.

O. P. Jindal Super Thermal
Power Plant (4 X 600 MW),
Tamnar, Chhattisgarh

9.02.02

9.02.03

9.02.04

9.02.05

9.02.06

9.02.07

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 of finalisation of such quality plans will be finalised
before award. Monthly progress reports on MQP/FQP submission/approval
shall be furnished on enclosed format No. QS-01-QAI-P-02/F1.

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. floppy
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
activities in the enclosed format No.: QS-01-QAI-P-02/F3. The field welding
schedule shall be submitted to the Owner along with all supporting
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9.02.08

9.02.09

9.02.10

9.02.11

9.02.12

9.02.13

9.02.14

9.02.15

9.02.16

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

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
gualified 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 (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
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9.02.17

9.02.18

9.02.19

9.02.20

9.02.21

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 "DR" category
prior to any procurement. Monthly progress reports on sub-Bidder detalil
submission / approval shall be furnished on enclosed on format no. QS-01-
QAI-P-02/F2. 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
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. With in 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.

Quiality 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.
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9.02.22

9.03.00

9.03.01

9.03.02

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

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
guantum 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 (?)
mark.

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 is 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).

Q) 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.
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i) MDCC
9.03.03 Similarly, the Bidder shall be required to submit two sets (two hard copies and

9.03.04

9.03.05

9.04.00

9.04.01

two CD ROMSs), 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
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.

Transmission Of QA Documentation

On release of QA Documentation by Inspector, one set of quality document
shall be forwarded to Corporate Quality Assurance Department and other set
to respective Project Site of Owner.

For the particular case of phased deliveries, the complete quality document to
the Owner shall be issued not later than 3 weeks after the date of the last
delivery of equipment.

Project Manager’s Supervision

To eliminate delays and avoid disputes and litigation, it is agreed between the
parties to the Contract that all matters and questions shall be referred to the
Project Manager and without prejudice to the provisions of ‘Arbitration’ clause
in Section General Conditions of Contract, the Bidder shall proceed to comply
with the Project Manager's decision.
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9.04.02 The work shall be performed under the supervision of the Project Manager.

9.05.00

9.05.01

9.05.02

9.05.03

The scope of the duties of the Project Manager pursuant to the Contract, will
include but not be limited to the following:

a) Interpretation of all the terms and conditions of these documents and
specifications:

b) Review and interpretation of all the Bidder's drawing, engineering
data, etc:
C) Witness or his authorised representative to witness tests and trials

either at the manufacturer's works or at site, or at any place where
work is performed under the contract :

d) Inspect, accept or reject any equipment, material and work under the
contract.
e) Issue certificate of acceptance and/or progressive payment and final

payment certificates

f) Review and suggest modifications and improvement in completion
schedules from time to time, and

Q) Supervise Quality Assurance Programme implementation at all stages
of the works.

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.
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9.05.04

9.05.05

9.05.06

9.05.07

9.05.08

9.05.09

9.06.00

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 Bidder and shall give facilities to the Project
Manager/Inspector or to his authorized representative to accomplish testing.

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.

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
guarterly inspection plans will be made for each three consecutive months
and shall be furnished before beginning of each calendar month.

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.

Associated document for quality assurance programme:
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9.06.01

9.06.02

9.06.03

9.06.04

9.06.05

10.00.00

List of items requiring quality plan and sub supplier approval. (Annexure-lIil).

Status of items requiring Quality Plan and sub supplier approval. (Annexure-

V).

Field Welding Schedule (Annexure-V).

Manufacturing Quality Plan (Annexure-VI).

Field Quality Plan (Annexure-VII).

PRE-COMMISSIONING AND COMMISSIONING FACILITIES FOR PLANT
SYSTEM/SUBSYSTEM/EQUIPMENT IF INCLUDED IN BIDDER’S SCOPE

This is applicable if not specifically mentioned otherwise in the respective
specification.

a)

b)

As soon as the facilities or part thereof has been completed
operationally and structurally and before start-up, each item of the
equipment and systems forming part of facilities shall be thoroughly
cleaned and then inspected jointly by the Owner and the Bidder for
correctness of and completeness of facility or part thereof and
acceptability for initial pre-commissioning tests, commissioning and
start-up at Site. The list of pre-commissioning tests to be performed
shall be as mutually agreed and included in the Bidder's quality
assurance programme as well as those included elsewhere in the
Technical Specifications.

The Bidder's pre-commissioning/ commissioning/start-up engineers,
specially identified as far as possible, shall be responsible for carrying
out all the pre-commissioning tests at Site. On completion of
inspection, checking and after the pre-commissioning tests are
satisfactorily over, the commissioning of the complete facilities shall
be commenced during which period the complete facilities,
equipments shall be operated integral with sub-systems and
supporting equipment as a complete plant.

It will be the responsibility of the Bidder to assess and furnish a list of
all commissioning spars required for successful commissioning of all
the equipment covered under the contract. Such a list shall be
furnished by the Bidder within 12 months from the date of LOA,
separately for each equipment and shall be reviewed by the Owner
and discussed for mutual agreement. The commissioning spares will
be so identified as not to allow the trial operation to suffer for want of
such commissioning spares. The identification of commissioning
spares will not in any way relieve the Bidder of any of his
responsibilities of satisfactory performance under the provisions of
other conditions of contract. All the commissioning spares shall be
deemed to be included in scope of the Bidder as a part of the
respective equipment package at no extra cost to the Owner.
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c)

d)

f)

9)

All piping system shall be flushed, steam blown, air blown as required
and cleanliness demonstrated using acceptable industry standards.
Procedures to accomplish this work shall be submitted for approval to
the Owner six months prior to the respective implementations. The
Owner will approve final verification of cleanliness.

The time consumed in the inspection and checking of the units shall
be considered as a part of the erection and installation period.

The check outs during the pre - commissioning period should be
programmed to follow the construction completion schedule. Each
equipment/system, as it is completed in construction and turned over
to Owner's commissioning (start-up) Engineer(s), should be checked
out and cleaned. The checking and inspection of individual systems
should then follow a prescribed commissioning documentation [SLs
(Standard Check List) / TS (Testing Schedule) / CS (Commissioning
Schedule)] approved by the Owner.

The Bidder during initial operation and performance testing shall
conduct vibration testing to determine the ‘base line’ of performance of
all plant rotating equipment. These tests shall be conducted when the
equipment is running at the base load, peak load as well as lowest
sustained operating condition as far as practicable.

Bidder shall furnish the commissioning organization chart for review &
acceptance of Owner at least eighteen months prior to the schedule
date of synchronization of 1st unit. The chart should contain :

1) Biodata including experience of the Commissioning Engineers.

2) Role and responsibilities of the Commissioning Organisation
members.

3) Expected duration of posting of the above Commissioning
Engineers at site.

10.02.00 Initial Operation

a)

b)

c)

On completion of all pre-commissioning activities / tests and as a part
of commissioning the complete facilities shall be put on ‘Initial
Operation' during which period all necessary adjustments shall be
made while operating over the full load range enabling the facilities to
be made ready for the Guarantee Tests.

The 'Initial Operation' of the complete facility as an integral unit shall be
conducted for 720 continuous hours. During the period of initial
operation of 720 hours, the unit shall operate continuously at full rated
load for a period not less than 72 hours.

The Initial Operation shall be considered successful, provided that each
item/ part of the facility can operate continuously at the specified
operating characteristics, for the period of Initial Operation with all
operating parameters within the specified limits and at or near the
predicted performacne of the equipment/ facility.
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d) The Bidder shall intimate the Owner about the commencement of initial
operation and shall furnish adequate notice to the Owner in this
respect.

e) Any loss of generation due to constraints attributable to the Owner shall
be construed as Deemed Generation.

f)  An Initial Operation report comprising of observations and recordings

of various parameters to be measured in respect of the above Initial
Operation shall be prepared by the Bidder. This report, besides
recording the details of the various observations during initial operation
shall also include the dates of start and finish of the Initial Operation
and shall be signed by the representatives of both the parties. The
report shall have sheets, recording all the details of interruptions
occurred, adjustments made and any minor repairs done during the
Initial Operation. Based on the observations, necessary modifications/
repairs to the plant shall be carried out by the Bidder to the full
satisfaction of the Owner to enable the latter to accord permission to
carry out the Guarantee tests on the facilities. However, minor defects
which do not endanger the safe operation of the equipment, shall not
be considered as reasons for with holding the aforesaid permission.

10.03.00 Guarantee Tests

a)

b)

c)

d)

e)

The final test as to prove the Functional Guarantees shall be conducted
at Site by the Bidder in presence of the Owner. The Bidder's
Commissioning, Start-up Purchasershall make the unit ready to
conduct such test. Such test will be commenced, within a period of
three (3) months after the successful completion of Initial Operations.
Any extension of time beyond the above three (3) months shall be
mutually agreed upon.

These tests shall be binding on both the parties of the Contract to
determine compliance of the equipment with the functional guarantee.

For performance/ demonstration tests instrumentations, of accuracy
class, to the approval of the Owner shall be used. The numbers and
location of the instruments shall be as per the specified test codes. In
addition the values of parameters shall be logged from the information
system provided under Owner's Distributed Digital Control Monitoring
and Information system. Test will be conducted at specified load points.

Any special equipment, tools and tackles required for the successful
completion of the Guarantee Tests shall be provided by the Bidder, free
of cost.

The Guarantee tests and specific tests to be conducted on equipments
have been brought out in detail elsewhere in the specification.

11.00.00 TAKING OVER

Upon successful completion of Initial Operations and all the tests other than
guarantee tests conducted to the Owner's satisfaction, the Owner shall issue
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12.00.00

13.00.00

14.00.00

to the Bidder a Taking over Certificate as a proof of the final acceptance of
the equipment. Such certificate shall not unreasonably be with held nor will
the Owner delay the issuance thereof, on account of minor omissions or
defects which do not affect the commercial operation and/or cause any
serious risk to the equipment. Such certificate shall not relieve the Bidder of
any of his obligations which otherwise survive, by the terms and conditions of
the Contract after issuance of such certificate.

SAFETY ASPECTS DURING CONSTRUCTION AND ERECTION

In addition to the requirements given in Erection Conditions of Contract (ECC)
the following shall also cover:

a) Working platforms should be fenced and shall have means of access.

b) Ladders in accordance with Owner’s safety rules for construction and
erection shall be used. Rungs shall not be welded on columns. All
the stairs shall be provided with handrails immediately after its
erection.

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 labeled 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.

INSTRUMENTATION AND CONTROL
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All instrumentation and control systems/ equipment/ devices/ components,
furnished under this contract shall be in accordance with the requirements
stated herein, unless otherwise specified in the detailed specifications.

14.01.00 All instrument scales and charts shall be calibrated and printed in metric units
and shall have linear graduation. The ranges shall be selected to have the
normal reading at 75% of full scale.

14.02.00 All scales and charts shall be calibrated and printed in Metric Units.

14.03.00 Gauge Glass
01. Type Reflex
02. Glass Toughened borosilicate. Resistant to

mechanical and thermal shocks.
03. Body material Carbon steel (Flanged Connection)
04. Pressure rating Twice the maximum working pressure
05.  Temperature rating 300°C
06. Bolts and nuts Rust proof alloy steel
07. Accessories . Suitable ball check valves of SS-304/316
body, gaskets, companion flange etc.

14.04.00 level gauge (float & tape)

01. Type Float and Tape

02. Float & Tape MOC AISI 316

03. Pulley material Aluminium

04. Guide wire SS 316 Stainless steel

05. Accuracy +/- 2 mm

06. Indication On circular or vertical dial
07. Rating Twice the design pressure
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ANNEXURE-I
Sl Description of Manuals No of Prints No. of CD-
No. (Sets) ROMs (sets)
1. Drawings "FOR APPROVAL" 8 3 FLOPPIES
2. Drawings "FOR INFORMATION" 8 3 FLOPPIES
3. Drawings "FINAL DRAWING" 15 3 CD-ROMs
4. Drawings "AS BUILT " 15 3 CD-ROMs
5 DATASHEETS,DESIGN CALCULATIONS,
PURCHASE SPECIFICATIONS, etc. and Other
type of documents
i)  For Approval 8 3 FLOPPIES
i)  FINAL 15 3 CD-ROMs
i)  Analysis reports of equipments/piping/
structures components/systems employing
software packages as detailed in the
specifications
a) Input 8 3CD ROMS
b)  Output 8 3CD ROMS
c) Drawings/ Sketches 8 3CD ROMS
6. Erection manual "DRAFT" 8
7 Erection manual "FINAL" 15 3CD ROMS
8 Operation & Maintenance manual "DRAFT" 8
9 Operation & Maintenance manual "FINAL" 15 3CD ROMS
10 Hand Book "DRAFT" 8
11  Hand Book "FINAL" 15 3CD ROMS
12 Commissioning and Performance Procedure 8
manual "DRAFT"
13  Commissioning and Performance Procedure 8 3CD ROMS
manual "FINAL"
14  Performance and Functional Guarantees test 15 3CD ROMS
report
15  Progress Reports 8 3CD ROMS
16  Completion report 15 3CD ROMS
17 QA programme including Organization for 1
implementation and QA system manual (with
revision-servicing)
18 Vendor details in respect of proposed vendors 1
including Bidder’s evaluation report.
19  Manufacturing QPs, Field QPs, Field welding
schedules and their reference documents like
test procedures, WPS, POR etc.
i)  For review/comment 3
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Sl Description of Manuals No of Prints No. of CD-
No. (Sets) ROMs (sets)
ii) For final approval - 1 set floppies 4 1 set CD ROMS
20  Welding Manual, Heat Treatment Manuals, 4
Storage & preservation manuals manuals
Draft 8 4 sets
Final 15 2 CD ROMS
21 Monthly Vendor Approval and QP approval status 2 1 CD ROM
22 QA Documentation Package for items / 2 2 CD ROMS
equipment manufactured and dispatched to site
23 QA Documentation Package for field activities on 2 2 CD ROMS
equipment/systems at site
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ANNEXURE-II
PRODUCT AREAS OF TRAINING REQUIREMENT
Product Design Plant Visit Visit To Manufacturer’s Operation &
Work Maintenance Of Plant
PLC Hardware organisation Manufacturing process of
PLC hardware
Operating system features Integration & testing
Data base organisation facilities
Logic/loop algorithm
Development of control logic & loop s/w &
MMI application development
MANDAYS 10 - 2
Electric Power Supply Theory & design features Manufacturing/assembly
System process
Testing methodology
MANDAYS 5 2
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ANNEXURE-III
Project Stage : LIST OF ITEMS REQUIRING QUALITY PLAN AND SUB- DOC. NO.:
Package SUPPLIER APPROVAL SUB-SYSTEM: REV. NO.:
Supplier DATE
Bidder No. PAGE OF
Sl Iltem QP/Insp. | QP No. QP Sub. QP approval Proposed Place | Sub-suppliers |Sub-supplier| Remarks
No. Cat. Schedule schedule |sub-supplier approval status Details
/ category submission
schedule
LEGENDS

1.

UNITS/WORKS : Place of manufacturing Place of Main Supplier of multi units/works.

SYSTEM SUPPLIER/SUB-SUPPLIER APPROVAL STATUS CATEGORY (SHALL BE FILLED BY the Owner)
A — For these items proposed vendor is acceptable to the Owner. To be indicated with letter “A” in the list alongwith the condition of approval, if any.

DR — For these items “Detailed required” for the Owner review. To be identified with letter “DR” in the list.
NOTED - For these items vendors are approved by Main Supplier and accepted by the Owner without specific vendor approval from the Owner. To be
identified with “NOTED.’

QP/INSPN CATEGORY:
CAT-l : For these items the Quality Plans are approved by the Owner and the final acceptance will be on physical inspection witness by the

Owner.
CAT-Il : For these items the Quality Plans approved by the Owner. However no physical inspection shall be done by the Owner. The final

acceptance by the Owner shall be on the basis review of documents as per approved QP.
CAT-lll : For these items Main Supplier approves the Quality Plans. The final acceptance by the Owner shall be on the basis certificate of

conformance by the main supplier.
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ANNEXURE-IV
Project Stage : STATUS OF ITEM REQUIRING QP& SUB- DOC. NO.:
Package SUPPLIER APPROVAL REV. NO.:
Bidder DATE
Bidder No. PAGE : OF
Sl Item / Service QP/ QP Sub. | Date of | Date of | Status | Proposed Place of Approval Sub-supplier | Remarks
No. Insp. | Schedule | sub- commt | Code Sub- manufacturing| Status |detail submissior
Cat. Approval | mission| Appl. c/in suppliers works schedule
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: ....ooooiiiiiiiii i, DATE
System: PAGE OF
Sl. DRG No. for Description | Matl. | Dimensions | Process | Type | Electrode | WPS. Min. Heat treatment | NDT method/ REF Remarks
No. | Weld Location & | of partsto | Spec. of of |filler spec.| No. pre- - Quantum
Identification welded welding | Weld heat | Temp. | Holding Spec.| ACC
mark time No. | Norm
Ref.
NOTES:
SIGNATURE
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ANNEXURE-VI
MFGR.'s | MANUFACTURER'S NAME | MANUFACTURING QUALITY PLAN PROJECT
LOGO |AND ADDRESS ITEM : P NO.:
SEV NO.: PACKAGE
SUB-SYSTEM: DATE: CONTRACT NO. :
PAGE: .... OF.... MAIN-SUPPLIER:
Sl Component & I Type Of | Quantum | Reference |Acceptance| Format Of Agency
No. Operations Characteristics | Class Check | Of Check | Document Norms Record M C | N Remarks
1. 2. 3. 4. 5. 6. 7. 8. 9. D* ** 10. 11.
LEGEND: * RECORDS, INDENTIFIED WITH “TICK” ( vV ) SHALL DOC. NO.: REV...... CAT.....
BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA
DOCUMENTATION.
MANUFACTURER IMAIN- **. M: MANUIjACTURER/SUB-SUPPLIER FOR THE
/ SUB-SUPPLIER |SUPPLIER CN3; ?gEP%'-V'VE,\TE';OM'NATED INSPECTION AGENCY, OWNER
: USE
SIGNATURE P: PERFORM W: WITNESS AND V: VERIFICATION. AS EEVlEWED gsPROVED QEZFOVAL
APPROPRIATE,
CHP: THE OWNER SHALL IDENTIFIED IN COLUM “N”
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ANNEXURE-VI|
MLFé;g(;s igg&lgss NAME  AND|FIELD QUALITY PLAN PROJECT
ITEM : QP NO.: PACKAGE
REV.NO.: _
SUB-SYSTEM : DATE: CONTRACT NO. :
PAGE: .... OF.... MAIN-SUPPLIER:
Sl. [ Activity And Characteristics / Class# Of | Type Of Quantum Of Check Reference |Acceptance Format Of Remarks
No.|[ Operation Instruments Check Check Document Norms Record
1 2. 3. 4. 5, 6. 7. 8. 9, D* 10.
LEGEND: * RECORDS, INDENTIFIED WITH “TICK” (V) SHALL DOC. NO.: REV......
BE ESSENTIALLY INCLUDED BY SUPPLIER IN QA
DOCUMENTATION.
LEGEND TO BE USED: CLASS #: A = CRITICAL, B=MAJOR,
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SUB-SECTION: M2

TECHNICAL SPECIFICATION FOR EMERGENCY DG SET

1.00.00INTENT OF SPECIFICATION

This specification is intended to cover the design, performance requirements,
construction features, manufacture, assembly, testing at manufacturer's works
and delivery at site properly packed for transport, erection, commissioning and site
testing of Emergency DG Set and accessories as specified hereunder.

2.00.00CODES AND STANDARDS

2.01.00 The design, manufacture and testing of the tanks shall comply with the
requirements of one or more of the following standards as applicable.
2.01.01 IS-10000/1980
Pt.I to Xl Methods of test for Internal Combustion engines.
2.01.02 BS ISO 3046-1
2002 Reciprocating Internal Combustion engines. Performance.
Declaration of power, fuel and lubricating oil consumptions,
and test methods. Additional requirements for engines for
general use.
2.01.03 BS ISO 3046-3
2006 Reciprocating Internal Combustion Engines. Performance.
Test measurements.
2.01.04 BS-1ISO-3046
Part 4/1997 Specification for Reciprocating Internal Combustion
Engines: Performance - Speed governing.
2.01.05 BS ISO 3046
Part 5/2001 Reciprocating Internal Combustion Engines. Performance.
Torsional vibration.
2.01.06 BS-1ISO-3046
Part 6/1990 Specification for Reciprocating Internal Combustion
Engines: Performance - Specification for over speed
protection.
2.01.07 IEEE-126/1983 Recommended specification for Speed Governing of
Internal Combustion Engine Generator units.
2.01.08 IS: 2825/1969 Code for unfired Pressure Vessels.
2.01.09 1S:4503/1967 Shell and Tube Type Heat Exchanger.
2.01.10 ASME Power Test Code
PTC-17/1974 Internal Combustion Engine.
DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-M2: 1 DEVELOPMEINT CONSULTANTS
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2.01.11

2.01.12

2.01.13

2.01.14

2.01.15

2.01.16

2.02.00

2.03.00

3.00.00

3.01.00

3.02.00

Codes of Diesel Engine Manufacturer's Association, USA (1972)
IS-4722/ IEC-60034: Generator

BS:5000 : Electrical Performance of rotating Electrical Machinery.
Part 99/1973

BS:822 : Recommendations for Terminal Markings for Electrical
Part 6/1988 machinery and apparatus.

BS Code of Practice CP:1014, protection of electrical equipment against climatic
conditions.

Various Indian/British Standards for material testing and identification.

Other International standards like API/DIN/JIS/GOST etc. which may be
equivalent or superior to those specified above.

The specific design, material requirement, manufacture etc. for the Atmospheric
Tank for this project/system shall be guided by the requirements indicated in
Data Specification sheets (Annexure-Il) attached.

In case of any contradiction between the aforesaid standards and this technical
specification, particularly the data sheets, the stipulations in data sheets and
Technical specifications shall generally prevail and shall be binding on the
Supplier/Bidder.

SYSTEM REQUIREMENTS

The Diesel Generator system will consist of five (5) nos. of Diesel Generator Sets,
to provide emergency power to units 1, 2, 3 & 4 in case of grid power failure and
will deliver the power required by the plant for safe coasting down of the units. Out
of above five (5) D.G. sets, D.G. Set-1, D.G. Set-2, D.G. Set-3 and D.G. Set-4 will
normally be running for Unit-1, Unit-2, Unit-3 & Unit-4 respectively during
emergency and D.G. Set-5 will be kept as common standby. Each D.G. Set shall
feed power to the essential auxiliaries of each of units

The essential loads of each T.G. unit shall be fed from Emergency MCC of each
unit. Emergency MCC shall have tie connection with 415V Unit PMCC# 1A and
1B respectively. On sustained loss of normal A.C. supply to Emergency MCC, the
normal incomer breaker in the Emergency MCC will be tripped automatically. The
AMF Panel will generate signals to start the dedicated unitized DG and standby
DG automatically On build-up of the rated voltage and frequency, the D.G breaker
shall close automatically. After automatic closing of the D.G breaker, the incomer
breaker of Emergency PMCC from DG shall also close automatically and thus
restoring the emergency load of the unit either directly from the outgoing feeder of
Unit Emergency PMCC. All DG sets will be controlled from the DG AMF control
panel located in DG electrical room.

The standby DG set shall also start automatically whenever main DG starts up i.e.
starting signal will go to main as well as standby DG set whenever an emergency
arises. This will ensure quicker availability of emergency power in the event of
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3.03.00

failure of main D.G. set to start. However, the incomer from the standby DG set
shall close automatically only when the main DG fails to start. Once unitized DG
started, the standby DG shall be made “OFF’ manually.

Each DG set will undergo periodic trial runs using a common Load Bank.

Starting signal shall be derived from the voltage-monitoring relay connected to the
Emergency MCC bus of respective unit.

On build-up of the rated voltage and frequency, the incomer breaker of unitized
DG PCC will be closed automatically. The outgoing breakers of D.G PCC will be
kept normally closed. After the automatic closing of the
incomer breaker at DG PCC end, the incomer breaker at Emergency MCC from
DG PCC will be closed automatically and thus the emergency load of the unit will
be fed. For further detail refer attached drawing “Single Line Diagram: Emergency
DG System” (Drawing No.- K8B15-DWG-E-0119).

During operation of any DG set, if a stop command is initiated or a protective
device operates, that set will stop and will not restart even though the auto-start
command persists, unless reset.

On restoration of normal AC power supply, the operator will manually stop the DG
set depending on the plant status.

Under all the above operating conditions, pressing of the engine-mounted stop
pushbutton will stop the DG set irrespective of whether normal power supply is
restored or not.

Each DG Set shall be sized to supply total continuous emergency load amounting
to 1600 KW at 0.8 pf (lag). Capacity and transient reactance of each DG is also to
be selected fulfilling the following performance requirement:

In the event of starting of motor of largest KW rating keeping all other loads
running, the voltage at the largest KW rating motor terminal is to be maintained at
> 80% of rated voltage.

The largest KW rating motor in the system is envisaged as 415 V, 132 KW (Steam
Turbine Aux. Oil Pump # 2), running p .f. 0.85 (lag), running efficiency 0.85,
starting p.f. 0.3 (lag), starting current 7.2 times (including tolerance) of full load
current.

Details of cables envisaged for DG system are as follows:

From To Cable Size Route
Length

DG/DG PCC | Emergency 8-1/CX630 sq.mm. 275M
(Distance MCC FRLSH, XLPE Al cable
between DG /Ph.
toDG PCCis
negligible)
Emergency Steam Turbine | 1-3/CX300 sq.mm, 168M
MCC Aux. Oil Pump | FRLSH, XLPE Al cable
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# 2 Motor
DG PCC Load Bank 4-1/CX630 sgq.mm. 850 M
Switchgear FRLSH, XLPE Al cable

These data are tentative and for bidding purpose only. The actual data and any
other information if required will be furnished to the successful bidder. Based on
these tentative data Bidder is to furnish the calculations along with his bid for the
DG sizing and the available voltage at the highest KW rating motor terminal during
its starting keeping all other load running.

The Diesel Generator System shall cater for the following essential loads:

Sl. i Rating
Description of Loads Voltage Qty.
No. P g (KW) y Remarks
Per Unit
w S
Boiler
1 | Air pre heater main driven 415 37 5 0
motor
2 | Air pre-heater
guiding/support bearing oil 415 2.2 4 0
system
3 | Oil pump motor of PAF
hydraulic lube oil station 415 22 ! 1 for each
4 EIectnc_heater qf PAI_: 415 25 1 0 PAF motor
hydraulic lube oil station
5 | PAF motor lube-oil pump 415 2.2 1 1
_ for each
6 | Electric heatgr of I_DAF 415 29 3 0 PAF motor
motor lube oil station
7 | Hydraulic oil station motor
of FDF 415 22 1 1 for each
8 | Hydraulic oil station FDF motor
electric heater of FDF 415 2 1 0
9 | Lube oil station motor of
IDF 415 11121 0 |t each IDF
10 | Lube oil station electric motor
heater of IDF 415 2 6 0
11 | Electrically operated (6kVA load)
furnace maintenance 415 5.1 1 0 one for each
platform unit
12 | Aux. oil pump motor 415 30 1 0 Sgﬁ for each
13 | Seal Air Fan motor 415 132 1 0
14 | DM Make-Up Pump 415 15 1 0
15 | Scanner Air Fan motor 415 93 1 0
Coal Bunker
16 | Lube oil station oil pump .
motor of MSM 415 7.5 7 1 for each mill
DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-M2: 4 DEVELOPMENT CONSULTANTS
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17 | Lube oil station electric
heater of MSM 415 12 / !
Turbine House
18 | Steam Turbine Turning 415 37 1 0
gear Motor
19 | Steam Turbine Lub Oil
pmp motor 415 55 1 0
20 | Steam Turbine Jacking Oil
Pump Motor(normal) 415 45 1 1
21 | BFP Turbine Jacking Oil
Pump Motor 415 3.7 1 1
22 | Hydrogen sealing oil
standby pump motor 415 30 1 0
23 | Aux. Oil Pump# 2
(MAV23AP001) 415 132 ! !
24 | EH oil circulation pump 415 29 1 0
motor )
25 | Steam Turbine main oil
tank vapour extractor 415 0.75 1 1
26 | BFP Vacuum Breaker 415 15 1 1
Valve )
27 | Bearing chamber exhaust
fans for hydrogen 415 10 1 1
Generator
28 | Primary Water Pump 2
(MKF12AP001) 415 37 ! 0
29 | Seal Oil Pump
(MKW12AP001) 415 15 ! 0
30 | Alkaline Dosing Pump
(MKF36AP001) 240 0.02 ! !
Other device
31 | Hydraulic coupler oil pmp
motor 415 55 1 0
32 | Bypass System QOil stn 415 4 1 1
motor each oil
33 | Bypass system electric 415 > 1 0 station
heater
34 | Emergency CW fill puump one for each
~ A (QHX33AEQ01) 41 1 85 0
35 | Emergency CW fill puump one for each
- B (QHX33AE002) 415 1 8 0 it
36 | Emergency CW Tank Inlet one for each
Isolation (CW-85) R L R
37 | Condenser Vacuum
Breaker Valve 415 15 1 !
38 | Recirculation Pump-1 415 4.0 1 0 one for each
Seal water unit
UNIT C & I load list
39 | Flame scanning Cooling
fan AC motor Local 415 20 1 0
control cabinet
DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-M2: 5 DEVELOPMENT CONSULTANTS
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40 | Sub-Total-1
UNIT C & I load list
41 | Boiler burner muzzle
swing actuator local 240 0.3 2 0
cabinet
42 Ei(rjtgm level TV For A& B 240 5 1 0
43 Fur_nace Flame TV for A & 240 5 1 0
B side
44 | Gas air pre_htr fire detn 415 3 2 0
control cabinet
45 | Gas Air prehtr gap adjust
control cabinetcabinet For 415 8 2 0
Side A& B
46 | Drum level Bi-color
Indicator for side A 240 15 ! 0
47 | Drum level Bi-color
Indicator for side B 240 1.5 ! 0
48 | Local junction Box for 240 1 1 0
Vaccum pump A
49 | Local junction Box for 240 1 1 0
Vaccum pump B
50 | Boiler tube leakage
System Cabinet 240 4 1 0
51 | 415V spare power 415 1 1 0
52 | 240V spare power 240 1 1 0
53 | DCS including Data 40kVA
Acquisition System 415 34 ! 0 estimated.
54 | Sub-Total-2
Miscellaneous Loads
55 | UPS UPS
capacity
estimated as
415 120 1 0 150KVA &
Power factor
0.8
56 | Main Plant Battery Considering
charger 415 110.00 1 0 Ni-Cd
battery
57 | Switchyard (battery
charger + Emergency 415 15.00 1 0
Lighting)
58 | Emergency Lighting - Includes
Plant & aviation lighting aviation
lighting for
415 50.0 1 0 Chimney &
Cooling
Tower
59 | Station Transf OLTC 415 3 2 2
DOCUMENT NO.: K8B15-SPC-M-0023, REV -1 SS-M2: 6 DEVELOPVENT CONSULTANTS
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60 | Main Stop Valve 415 25 1 1
61 | Stack Elevator Common for
both units
and
415 9.2 1 0 considered
to be fed
from DG of
Unit#1
62 | Turbine Elevator 415 225 1 0
63 Boiler Elevator 415 225 2 0
64 | Technical Building 415 75 1 0
elevator
4.00.00DESIGN AND CONSTRUCTION
4.01.00 Diesel Engine
4.01.01 The Emergency Diesel Generator Set shall be capable of starting from cold

condition on loss of normal A.C. supply and coming up to rated speed and voltage
within the minimum time as specified elsewhere. During this time D.C. battery will
take care of maintaining plant essential requirements.

Type

Diesel Engine Stationary type, two/four stroke with Vertical in line or vV’ type
cylinder arrangement and turbo charged/water cooled. The Diesel Generator
shall be provided with acoustic enclosure and ventilation system as required.
The Diesel Generator shall be installed outdoor under a shade.

Rating

a) Electrical output

b) Ambient temperature

c) Relative Humidity

d) Noise level at works at one metre
Distance from DG set.

e) Noise level at one metre Distance
from DG acoustic enclosure.

f)  Fuel

g) Speed Max.

h) Duty

2000 KVA
50 degree.

85 %

105 dB sound pressure

85 dB average sound pressure

High speed Diesel Oil. However,
engine shall be capable of
running with Light diesel oil.

1500 rpm

12 hours continuous running, of
which one hour at 10% overload
at rated speed
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i)  Governor Electronic A1 type as per BS
ISO -3046
j)  Vibrations Max. 250 microns peak to peak
with anti-vibration pads
k) Starting Electrical self starting
[)  Fuel service tank 990 litre
m) Air intake system Dry type air filter suitable for site
conditions.
n) Cooling Air cooled / Forced water cooled.
o) Type of Enclosure IP-23
p) Engine Starting System Battery Starting
q) Excitation System Brushless

r)  Manual starting of Engine through  Required (through push button
local/remote push button on AMF panel in local position &
through push button on CCR
desk in remote position

4.01.02Main and Crank-Pin Bearings

Removable precision-type which shall fit without scraping or shims.

4.01.03Cylinder Liners

Replaceable close grained alloy iron liners, heat treated for proper hardness and
of the wet or dry type.

4.01.04Engine Access

Engine shall be arranged for convenient inspection and maintenance of crank and
main bearings.

4.01.05Type of Combustion Air Supply to the Engine

a) Exhaust gas driven turbo-charger shall be fitted to each bank and each
turbo-charger shall have its own self-contained lubricating oil system. Air
shall be normally supplied through intake filters and ducted to the
turbo-charger via a silencer. Air from the turbo-charger compressor passes
to the after cooler and then to the engine manifold. The cooler shall be of
tubular construction with aluminium bronze tubes, mild steel shell and cast
iron water boxes. It shall be cooled by engine driven water pump.

b) The entire turbo-charging system including exhaust and intake manifolds,
valve timing and arrangement of the cylinder head shall be designed for

DEVELOPMENT CONSULTANTS
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optimum performance at high boost pressure with subsequent high
specific engine power output.
c) Arrangement to control air flow at different load shall be provided so that

minimum velocity at any given load through the filter is maintained.

4.01.06Governing System (over speed protection)

4.01.07Ignition

a)

d)

The governor shall be suitable for operation without external power supply,
and shall provide adequate speed control in the event of failure of
governor electrical motorized system. The Governor shall be provided with
a motor operated speeder gear for remote adjustment of Generator
frequency.

The governor shall have necessary characteristics to maintain the speed
substantially constant even with sudden variation in load. However a
tripping shall be provided even if speed exceeds the maximum
permissible limit.

A mechanical over speed trip devices shall be provided to automatically
shut-off fuel in case the speed exceeds 110% of the rated value. The trip
shall also be manually operable for an emergency stop.

The generator characteristics shall be suitably chosen considering load
sharing between two generators in the event of parallel operation with
other generator.

Engine shall run using heat of compression ignition. Engine shall start from cold
by heat of compression only without any auxiliary preheating source, either
injection or other ignition aids.

4.01.08Engine-Generator-Exciter-Auxiliary-Bedplate

The engine, generator and exciter shall be mounted on a common bedplate.
Auxiliary apparatus (accessory rack) is also to be mounted on the common
bedplate. The bedplate supporting the engine and generator shall be fabricated of
sufficiently heavy side members and cross-members to assure the maintenance
of the proper alignment of the equipment. The Bidder shall provide properly
designed vibration damping equipment for mounting between the bedplate and
foundation. Furnish leveling shims, lifting eyes and provisions for jacking.

4.01.09Flywheel

Bidder shall be responsible for determining and providing the necessary flywheel
effect. The flywheel shall be properly statically and dynamically balanced and
capable of rotating at 125 percent of rated speed without injury. Furnish fly-wheel

guards.

4.01.10Flywheel Barring Provision
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4.01.11

4.01.12

4.01.13

4.01.14

4.01.15

4.01.16

4.01.17

4.01.18

4.01.19

4.01.20

4.01.21

Hand barring shall be provided to each engine over for inspection and
maintenance. Barring will be accomplished from front end of engine using the
crank shaft pulley.

Coupling and Guard

Provide flexible coupling between the engine and generator, if required. Furnish
coupling guard.

The Diesel Generator Sets shall meet the performance requirement as described
in Clause No. 3.00.00 and frequency drop not exceeding 5% during its starting
period.

DG sets shall automatically start to meet the Emergency load requirement in event
of power failure. The auto start signal shall be provided to DG control panel from
the switchgear by owner. However, manual hand cranking starting arrangement
shall be provided to start the Diesel engine in the event of automatic starting
arrangement falls to start the engine.

The bidder shall recommend in layout the space requirement. The Bidder shall
have to take necessary approval of the installation from statutory authorities. The
exhaust shall be discharged through a silencer and stack outside the shade at a
sufficient height complying the pollution control board requirements.

The generating set shall be installed inside the shade.

Critical speed of the machine shall not be lesser than 120% of the normal speed.

All couplings shall be capable of withstanding the maximum generator sudden
short circuit torque.

The Diesel Generator Sets shall be capable of safe, proper and continuous
operation at all loads. Vibration, noise, mechanical and thermal stress shall be
properly taken care of in the design of the equipment.

The diesel engine shall be equipped with an electric starting system consisting of
a starting motor, batteries, battery chargers with regulator and starting device.

The desired nominal output at site referred to the alternator terminals and with
machines operating under ambient conditions shall be computed by the Bidder as
per the guidelines specified in Clause No. 3.00.00 of this section at 0.8 power
factor at 415V+ 10%. The engine shall be capable of producing the maximum
continuous output under the most adverse combination of ambient temperature,
pressure and humidity at site and when required 10% greater output for a period
of one hour in every twelve hours.

The continuous engine brake horse power rating at the site condition shall be at
least 15% greater than the maximum shaft horse power requirement of the
generator at the rated KVA output to be computed by the Bidder at the specified
power factor.
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4.01.22 The engine shall be de-rated in accordance with standard BS ISO 3046 for the

4.01.23

4.01.24

difference in site conditions from standard conditions.

The Diesel Generator Sets shall be housed in a shade adjacent to the Power
House building.

The Diesel Generator Set shall be running with High Speed diesel oil. However,
the engine shall be capable of running with light diesel oil. All statutory
regulation for firing and storing of high speed diesel oil/ light diesel oil shall be
adhered to in preparing and locating the diesel generator sets and necessary
approval/clearance from the statutory authority regarding the above shall be
arranged by the Bidder.

4.01.25The engine shall be properly balanced so as to transmit only small unbalanced
forces to the foundation.

4.02.00Cooling Water System

4.02.01General

For engine cooling clarified water will be used. The engine shall be furnished with
a complete closed loop cooling water system to adequately cool the engine
jackets; exhaust manifold, lube oil, combustion air pre-coolers, intercoolers, and/or
after-coolers as required and any other cooling requirements of the Bidder's
design.

The closed loop cooling water system shall be furnished complete including
radiator, lube oil cooler; temperature regulators, expansion tank pressure gauges;
thermometers; all control instrumentation; all piping including control valves;
fittings; pipe and fabrication; engine-driven jacket water pump; combustion air
cooler, intercooler, and any other cooling water pumps required by the engines
design; and miscellaneous piping for a satisfactory operating system.

Bidder shall furnish an engine cooling water system that provides jacket water
outlet temperatures, manifold temperature, lube oil temperatures, combustion air
temperatures, etc., safely within the engine manufacturer's recommended engine
design temperature limits at the 100% load condition with air ambient temperature
as high as 48°C.

4.02.02Jacket Water Flow through the Engine

All of the jacket water shall flow through the engine at all times and jacket water
temperatures shall not be controlled by throttling of water flow to the engine.

4.02.03Cooling Mediums for Closed Systems

4.02.04Vents

Clarified water of quality as indicated in Annexure-ll shall be used as cooling
medium. To prevent corrosion and scaling inside the cooling passages corrosion
and rust inhibitors shall be added.
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Bidder shall furnish adequate venting to assure the removal of system air and

filling completely with cooling medium for full cooling efficiency.

4.02.05 The cooling water system of each engine shall be provided with an
expansion/head tank of adequate capacity placed at a suitable height. The tank
shall be provided with fitting, vent and drain connections with isolating valves,
gauge glasses, low level and high level alarm device.

4.02.06Radiator
a) General

The radiator shall be mounted on the engine bedplate and shall be cooled
by air taken from ambient by an engine-driven pusher (blower) type fan.
The fan shall push the air through the radiator to the outdoors.

b) Cooling Air
Cooling air shall range in ambient temperatures upto 48°C with RH 100%.

C) Fan Drive
The radiator fan may be direct-connected to the engine or driven by vee
belts. If a vee-belt is used, the belts shall be conservatively selected and
adequate adjustment shall be furnished to assure proper belt tension. Belt
guard shall be included.

d) Each engine shall be located approximately one meter (1) away from the
wall where RCC louvers/other means of cut-out shall be provided for
exhausting the radiator hot air. Alternative to it, if any, as per Engine
manufacturer's recommendation shall be provided by the Bidder so that
the total output is unaffected.

4.02.05 Temperature Controls for Engine Cooling System

Bidder shall provide proper and complete temperature control as required by the
Bidder's design for the following :

a)
b)

c)

Jacket and exhaust manifold cooling.
Lube oil cooling.

Any other temperature control required by the Bidder for proper operation
of his equipment.

4.02.06Engine-Driven Cooling Water Pumps

Bidder shall furnish manufacturer's standard water pumps.

4.02.07High Temperature Engine Jacket Cooling Water Protection

Bidder shall furnish temperature sensing device which will inaugurate an alarm on
"high" jacket cooling water temperature. Furnish a second temperature sensing
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device which will inaugurate a trip and alarm if jacket water temperature rises to a
"high-high" value.

4.02.08Cooling Water System Drains

4.02.09

Bidder shall furnish sufficient drain valves so that the entire system can be
completely drained.

Final painting of all equipment & structures in grades & colour as approved by
the purchaser.

4.02.10Jacket Water Heating System

4.03.00

4.03.01

During stand-by conditions, if necessary, the engine jacket water shall be kept
warm by means of thermostatically controlled electric heaters to facilitate quick
stating and rapid loading of the Engine. Location of the heaters shall be chosen so
as to help natural convection during heating operation.

Fuel Oil System

The fuel oil system for the DG set consists of high speed diesel (HSD) oil
unloading & storage system including Fuel injection system from fuel oil storage
tank to engine cylinder.

One (1) no. fuel oil storage tank of 990 litres capacity with accessories shall be
provided for operation of each DG set. The tanks shall be located inside the
shade. Tank shall be complete with level indicator marked in litres, two nos. of
level switches, filling inlet with removable screen, an outlet, a drain plug, an air
vent and necessary piping. The fuel tank shall be painted with oil resistant paint.
All pipe joints shall be brazed/ welded.

The fuel oil shall generally be unloaded from barrels by means of a hand pump,
through a flow meter to be provided by the Contractor. The discharge from the
above pump will go to Diesel Tank located inside the shade.

The design and construction of the Pressure and Storage Vessel shall generally
be as per Annexure-ll (Data Specification Sheet) of this specification.

The engine fuel system shall be furnished in accordance with the latest issue of
"Indian Petro-chemical rules for Storage Handling & Use of Flammable Liquids”.
The fuel system shall afford an immediate supply of fuel to the engine to allow
instantaneous starting.

4.03.02Fuel Injection Equipment

Furnish mechanical injection of fuel oil into the engine cylinders. Injection pumps
shall be positive displacement type, constant stroke and driven directly off engine.
Injection pump and injection valves shall require no adjustment while in service
and shall be capable of replacement in a few minutes by ordinary mechanics
without special experience. Furnish two injection pumps and twelve injectors.

4.03.03Fuel to be Used
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Engine shall be fueled with High speed Diesel oil as per [S-1460.

4.03.04Fuel Lines to Engine

Furnish between injection pumps and engine heavy seamless steel tubing of
equal length to all cylinders to eliminate irregularities of fuel flow to the various
engine cylinders.

4.03.05Fuel Oil Strainers and Filters

a)

d)

e)

f)

9)

Provide duplex full flow strainers of the metal edge or screen type between
the engine-driven fuel oil transfer pump and the injection pumps. Strainers
shall be cleanable without breaking any piping. Furnish strainers with
manual bypass and isolating valves to allow servicing without engine
shutdown. Provide injection pumps and injection valve assemblies without
screens or filters that require cleaning.

Furnish a Duplex strainer with manual bypass between the fuel oil day
tank and engine-driven fuel oil pump. Strainer shall be cleanable with the
engine running.

The strainers shall be of Duplex type with basket type straining elements
permitting easy removal and replacement.

The open area ratio (i.e. straining area to the inlet area ratio) shall be at
least 6:1.The strainers shall have 40 mesh screen of stainless steel
construction with wire diameter of about 0.01 inch and open area of about
50%.

Strainer body shall be made of cast iron of Gr. FG 200, 1S-210 and basket
shall be of stainless steel to AISI 304.

Each strainer shall be provided with a pair of counter flanges and
associated bolts, nuts and gaskets. Material of counter flange shall be of
tested quality steel conforming to IS: 226. All strainers shall also be
provided with oil drip plates beneath them for collection of oil.

Bolts and nuts shall be as per IS: 1363. Gaskets shall be of minimum 3
mm thickness and made up of neoprene rubber.

Furnish pressure gauges on the panel to indicate engine driven pump
discharge and fuel header pressure.

High differential pressure switches across each strainer and filter. Filter
inlets/outlets shall be clearly marked.

4.03.06Fuel Oil Pumps (Engine Driven)

Provide a direct engine-driven, sellf-priming positive displacement pump to pump
fuel oil from the individual engine day tank to the injection pumps under all
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conditions of operation. Supply pressure shall be maintained constant by a relief
valve and bypass system.
4.04.00 Lubrication System
4.03.01General

4.04.02Filters

A complete lube oil system shall be furnished by the Bidder to supply oil under
pressure to the main and crank pin bearings, pistons pins, timing gears, cam shaft
bearings, and rocker arm bearings. At peak load and an ambient air temperature
of 48°C, the maximum oil temperature leaving the engine shall not exceed the
manufacturer's maximum safe value. The system shall be designed so that the
bearings are lubricated and the engine is instantaneously ready to accept rated
load within the specified temperature range.

Furnish manufacturer's standard lube oil filter system. Pressure gauges shall
be provided in the inlets and outlets of all filters, High differential pressure alarm
switches shall be furnished across each filter.

The lube oil flow shall be continually strained and filtered. The filters shall be
equipped with spring loaded bypass valves to prevent stoppage of lubricating oil
flow in case of excessive plugging.

The filters shall remove all particles down to 25 micron size and shall absorb water
contamination from clean oil at normal operating temperature.

Initial pressure drop across the filters shall not exceed 3 psi.

4.04.03Low Lub Oil Pressure Protection

4.04.04

Furnish a pressure sensing device which will inaugurate an alarm on "Low" lub oil
pressure. Furnish a second pressure sensing device which will inaugurate a trip
and alarm if lub oil pressure drops to a "low-low" value.

Main Lub Oil Pump
Provide engine-driven gear type positive displacement oil pump which shall

furnish lub oil at a predetermined constant pressure. Lub oil pump shall be
adequately sized.

4.04.05Lub oil Cooler

Furnish manufacturer's standard shell and tube lube oil cooler.

Furnish automatic oil temperature control as mentioned in clause no.: 5.01.03 of
sub-section- MO.

Provide temperature gauge at the outlet of oil cooler.
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4.04.06

4.04.07

Provide alarm contacts wired to the AMF panel annunciater for lub oil temperature
high.

If engine needs lubrication during prolonged idle condition, Bidder to supply all
necessary accessories like priming pump, timer relays etc.

All necessary accessories like pressure gauge, temperature indicators, pressure
relief valve, pressure switches for alarm and control shall be furnished by the
bidder together with all interconnecting piping, fittings, supports, valves. etc.

4.05.00Exhaust System

4.05.01General

4.05.02

4.05.03

4.05.04

4.05.05

The Bidder shall furnish a complete diesel engine exhaust gas system.
Muffler

The Bidder shall furnish one residential type muffler for the engine. The muffler
shall function by acoustic principles rather than throttling and shall not impair
engine efficiency. Mufflers shall be mounted vertically. Companion flanges shall
be furnished. Supports and appurtenances for mounting on building steel
furnished by Others.

Flexible Exhaust System Metal Hose

The Bidder shall furnish an 8" length of flexible seamless stainless steel metal
hose to assure expansion protection and vibration isolation.

The exhaust line, muffler, etc. shall be of sufficient size so as not to place
excessive backpressure on the engine that could prevent the engine from making
its maximum rating. Exhaust pipe size shall be determined by the Bidder.
Calculation shall be furnished with the offer. However, in any case it shall not be
less than 12 inch dia. The system shall be designed based on D.G. room layout.
Labour and material for exhaust pipe and installation by the Bidder.

Necessary thermal insulation on exhaust system where required for personnel
safety is to be furnished by the Bidder.

4.06.00Engine Starting System

4.06.01General

A complete electric starting system shall be supplied by the Bidder. This system
shall include starting motors, rack mounted 24V battery, battery charger, and
associated wiring and cabling.

4.06.02 Auxiliary Electrical Supply

The auxiliary supply voltage to the battery charger shall be 415V three phase, 50
Hz, and shall be arranged from the AMF panel by the bidder. The Bidder shall
include the battery charger in a charger cabinet. Battery shall be capable of
providing three (3) consecutive starts.
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4.06.03Starting Requirements

The starting system shall supply the starting torque and crank the engine at a
speed necessary to instantly and consistently start the engine when the jacket
water temperature is kept at approximately the engine manufacturer's
recommended value while shut down.

4.06.04Methods of Initiating the Starting System

The starting system shall be furnished to operate (1) manually by operation of a
control switch on the AMF panel and (2) automatically by remote contacts (by
others). The control voltage shall be 24V D.C and arranged from the 24V
battery/battery charger system by the bidder.

4.06.05Starting Procedures

4.06.06

4.04.00

4.04.01

4.05.00Pumps

Each motor starter pinion shall make complete engagement with the flywheel ring
gear and shall remain engaged until they are released by a centrifugal switch after
the engine has reached a predetermined speed, operating under its own power
(after stable ignition has taken place).

With loss of ignition after the engine speed has already released the motor starter
pinions, the engine shall come to rest before initiating restarting. Interlocking
equipment shall be furnished to immediately sense when the engine has come to
rest and upon this signal shall start recranking the engine.

The starting system shall not crank the engine at a greater speed than the speed
setting of the starter release centrifugal switch.

Starter Motor

The starter motors shall be mounted on the engine and shall be as per NEMA
Standards. Starter pinion shall automatically disengage flywheel at proper engine
speed.

Piping, Valves & fittings

Piping, Valves and fittings for oil line shall be as per Annexure-Il to this section.
For piping, valves and fittings for air and water refer Annexure-ll (Data
Specification Sheet) of this specification.

Horizontal centrifugal pump (required for cooling water) design and construction
shall be generally as per Annexure-ll (Data Specification Sheet) of this
specification.

4.06.00Instrumentation
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All electrical instruments and controls will be mounted on the local control panel,
which will be installed near the engine. Non-electrical instruments for measuring
pressure, temperature and liquid level may be mounted directly on the engine /
engine mounted panel. Following instruments shall be provided:
4.06.01Pressure Indicators
Fuel Oil Pressure (outlet of fuel pump)
Lube Oil Pressure (outlet of oil pump)
Lube Qil Pressure (outlet of oil filter)
Cooling Water Pressure (outlet of water pump)
Differential pressure across the lube oil filter & fuel oil strainers.
4.06.02Temperature Indicators
Jacket cooling water temperature.
Exhaust gas temperature
Lube Oil (outlet of oil cooler)
Cooling water (outlet of radiator)

4.06.03Level Indicators

Level gauge for Fuel oil tank. Dip stick for lube oil level-marked for running and
standing conditions. Sight glass for cooling water level in expansion tank.

4.06.04 All other instruments required for control, safety and smooth operation of the
equipment.
4.06.07 Separate indicators shall be provided for each of the following in local control

panel: Separate indicators shall be provided for each of the following in local
control panel:

(i) Protection from engine side.

e Low Lube oil pressure (pressure switch) (Trip)

* High Lube oil temperature (temperature switch) (Trip)
e Low Air Pressure in Receiver (Alarm)

e Engine Over speed (Trip)

e Overload (Alarm)

* Engine fails to start (Alarm)

e Electrical Protective Relay Operated (Trip)

DEVELOPMENT CONSULTANTS
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* Winding & Bearing Temperature high (Alarm)

e Cooling water pressure low (Trip)

* High Cooling water Temperature (Trip)

e Charger ON/OFF (Alarm)

e Abnormal voltage (under and over voltage) (Alarm)
e Alternator stator temperature high (Alarm)

e Fuel Level low in day tank (Alarm and trip)

(i)  Electrical protective relays operated.

< Differential protection

* Voltage restrained over current protection

Annunciations & Indications

Descriptions Local Remote
DG Available for start Yes Yes
Emergency BUS on Normal supply Yes

Emergency BUS on DG supply Yes

Engine Running Yes Yes
24V DC supply Fail Alarm Yes Yes
24V DC Charger Group Alarm Yes Yes
Engine failed to start Yes Yes
Lub oil Pressure Low (pressure switch) Yes Yes
Lub oil temp high (temp switch) Yes Yes
Jacket water temp high (temp switch) Yes

Engine over speed Yes

Jacket water level low (level sw-float type) Yes

Fuel oil level low (level switch) Yes
Generator Protection Operated Yes
Generator Relay operated Yes
DG group Alarm Yes Yes
Engine Tripped Yes Yes
DG Incomer CB Tripped Yes Yes
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Winding Temperature High Yes
Alternator stator temp. high Yes
Generator bearing temp high Yes
Abnormal voltage (under and over) Yes
i) For alarm and annunciation, a window based alarm annunciation system
with clustered bright LED lamps and a Hooter shall be provided. Four (4)
nos. push buttons shall be furnished for Accept, Reset, Silence & Test.
On occurrence of fault, the hooter shall sound and a window indication lamp
shall flash. On pressing accept push button, hooter shall stop but the lamp
shall continue to glow steady. On pressing reset push button, the lamp shall
stop glowing but if the fault persists, the hooter shall not sound and the lamp
shall glow steadily. Necessary auxiliary relays, push buttons, hooter,
indication LED lamps etc. shall be furnished, as required, to achieve the
above function. The bidder shall furnish the Alarm annunciation list in his
proposal. However, the separate windows facia shall be provided for the
following annunciations, as a minimum.
a) Lub oil temperature high
b) Lub oil level low
c) Lub oil pressure low
d) Jacket cooling water temperature high
e) Fuel oil tank level low
f)  Cylinder head temperature high
g) Engine running
h) Engine tripped
i) DG Fail to Start
i) Generator winding temperature high & very high
k) Generator bearing temperature high & very high
I)  Engine exhausts temperature high
m) D.G. set over-speed
n) All electrical faults (Master trip relay operated as well as supervision of
master trip relay operated)
0) Negative sequence of phase - alarm.
p) Battery earth faults
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q) Generator breaker auto trip
r)  Battery charger - "A' failure.
s) Battery charger -'B' failure.
t)  Generator PT Fuse Failure.
u) Generator Frequency Low.
v) Generator Over-voltage.
Item Nos. (e), (g9), (h) and (i) will be repeated in Common Control Room.
Provision for annunciating engine faults (non-trip) type in unit control room
shall also be made by the Bidder.
For proper functioning of D.G. emergency power supply system necessary
surveillance drill shall be undertaken periodically for trial operation of the
D.G. on no load.
Necessary pressure switches, level switches, thermostats, flow switches,
auxiliary relays, etc. required for the above alarms and annunciation system
shall be furnished under the scope of this section. The Successful Bidder
shall take prior approval from the Owner regarding make and technical
particulars of such accessories to be used.
5.00.00 INSPECTION & TESTING
Please refer to Sub-section: M3 Quality Assurance & Inspection Requirements.
6.00.00 CLEANING, PROTECTION AND PAINTING
Please refer to Sub-section: M4 Technical Specification for Surface Preparation
& Painting.
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4.03.00

4.04.00

4.05.00

4.06.00

4.07.00

The detailed quality plans for shop manufactured items and for field activities
including civil works (if applicable) shall be drawn up by the Bidder / Supplier
separately. All shop quality plans and field quality plans shall be submitted to
Purchaser/ Client for approval prior to start of manufacturing activities and site
activities respectively. The quality plans for the items manufactured by the Bidder /
Supplier in-house shall be submitted not later than 7 days after the LOI/ placement
of order whichever is earlier. The quality plan for the items that are bought out items
for the Bidder / Supplier shall be submitted as per the mutually agreed schedule.

The Bidder / Supplier prior to the award of contract shall draw up such schedule.

Manufacturing quality plans shall detail out various tests/inspections to be carried
out as per the requirement of the specification and standards mentioned therein and
quality practices and procedures followed by Bidder / Supplier’s /his sub vendor’'s
quality control department, the relevant reference documents and standards,
acceptance norms, inspection documents generated etc. during various stages of
manufacturing right from material receipt stage to material dispatch including final
testing/performance testing at shop for all items/ equipment / components. Typical
format of manufacturing quality plan is enclosed as Exhibit-A.

Field quality plans shall detail out for all equipment, the quality practices and
procedures etc. to be followed by the erectors site quality control department, during
various stages of site activities right from receipt of materials/equipment at site to
commissioning stage. Typical format of field quality plan is enclosed as Exhibit-B.

The Bidder / Supplier 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. shall be subject to Purchaser/ Client's approval without which
manufacturing and or field activities shall not proceed. These approved documents
shall form a part of the contract. In these approved manufacturing and field quality
plans, Purchaser/ Client shall identify hold points, i.e. test/checks which shall be
carried out in presence of the Purchaser/ Client's Engineer or his authorized
representative and beyond which the work shall not proceed without consent of
Purchaser/ Client / its authorized representative in writing. The above procedure
shall be applicable to the Bidder / Supplier’'s bought out equipment/ items also.

All the items classified as mentioned above shall be procured from the sub-vendors
approved by Purchaser / Client. For the same the Bidder / Supplier shall propose a
list of sub vendors for bought out items for approval from Purchaser/ Client. The list
of sub-vendors shall be discussed with the Bidder / Supplier prior to award of
contract and all the sub-vendors which are already approved with Purchaser/ Client
shall be identified and the Bidder / Supplier shall be informed regarding approval or
otherwise for those sub-vendors. All such approvals shall be in line with the vendor
approvals obtained by Purchaser from Purchaser/ Client for the subject project.

In case, the Bidder / Supplier desires approval of any sub-vendor offered by him, not
approved with Purchaser/ Client, then the Bidder / Supplier shall submit his technical
evaluation assessment report of the sub-vendor along with all details, which shall
include:
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4.08.00

4.09.00

4.10.00

4.11.00
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. Documentary evidence which demonstrate that the proposed sub vendor
meets the eligibility criteria as stipulated in the tender documents
. Manufacturing facilities.
. Testing facilities.
. Quality Management System including certification, if any.
. Past Experience details in line with the qualification criteria.

The details of the sub-vendors offered by him shall be submitted not later than 7
days after the LOI/ Placement of order whichever is earlier and shall be frozen.

Request for additional vendors shall not be entertained from the Bidder / Supplier
after the vendor list is finalized and frozen.

Delays arising out of such exercises shall be entirely to the account of Bidder
/Supplier and shall not relieve him from any obligation, duty, or responsibility under
the contract.

All deviations to specifications, approved quality plans and applicable standards
observed during various stages of contract execution shall be documented in “Shop
Non-Conformance Record” and the deviations observed at site shall be documented
in “Site Non-Conformance Record”. Major deviations are to be referred to Purchaser/
Client / Consultant along-with technical justification for approval.

The Bidder / Supplier shall submit to the Purchaser/ Client/ Consultant field-welding
schedule for field welding activities for approval/ information. The field welding
schedule shall be submitted to Client/ Consultant along-with all qualified supporting
procedures, like WPS, PQR and welder qualification, heat treatment procedures,
NDT procedures etc. at least forty five days before schedule start of erection work at
site.

No material shall be dispatched from the bidder / supplier /manufacturer's works
before the same is accepted subsequent to pre-dispatch inspection including
verification of records of all previous tests/ inspections by Purchaser/ Client
/Authorized representative and duly authorized in writing by Purchaser for dispatch
in case of customer hold point (CHP) items / equipment. In case of Non CHP items,
material shall be dispatched from the manufacturer's works only after all internal test
and inspection reports (in requisite number of copies) submitted to Purchaser/ Client
/ Consultant’s for approval are approved and duly authorized in writing by Purchaser
for dispatch.

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