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CLAUSE NO. FUNCTIONAL GUARANTEES, LIQUIDATED DAMAGES
FUNCTIONAL GUARANTEES, LIQUIDATED DAMAGES FOR SHORTFALL IN
PERFORMANCE AND GUARANTEE TESTS

The term "Performance Guarantees" wherever appears in this Sub-Section shall have the

same meaning and shall be synonymous to "Functional Guarantees". Similarly the term

"Performance Tests" wherever appears in this Sub-Section shall have the same meaning

and shall be synonymous to "Guarantee Test(s)".

The term “BMCR” (Boiler Maximum Continuous Rating) appearing in the Technical

Specification shall mean the maximum continuous steam output of Steam Generator (as

defined Cl. No. 1.02.00 Sub-section A-01, Part-B) at super heater outlet at rated parameters.

The term “TMCR” (Turbine maximum continuous rating) appearing in the technical

specification shall mean 660 MW electrical power output at generator terminals (power at

generator terminals as per clause indicated in this sub-section) under rated steam
parameters, 0% cycle make-up and 77 mmHg (abs) condenser pressure unless used in

conjunction with a different cycle make-up and/or a different condenser pressure and /or a

different throttle steam pressure.

1.00.00 PERFORMANCE GUARANTEES
1.00.01 General Requirements

a) The Contractor shall guarantee that the equipment offered shall meet the ratings and
performance requirements stipulated for various equipment covered in these
specifications.

b) The guaranteed performance parameters indicated in furnished by the bidder in his
offer, shall be without any tolerance values whatsoever and all margins required for
instrument inaccuracies and other uncertainties shall be deemed to have been
included in the guaranteed figures.

c) The Contractor shall conduct performance test and demonstrate all the guarantees
covered herein, during performance guarantee/acceptance test. The various tests
which are to be carried out during performance guarantee/acceptance test are listed
in this Sub-section. The guarantee tests shall be conducted by the Contractor at site
in presence of Employer on each unit individually.

d) All costs associated with the tests including cost associated with the supply,
calibration shall be included in the bid price.

e) It is the responsibility of the contractor to perform the Performance Guarantee/
Acceptance test as specified in this subsection. At all times during the Performance
Tests the emissions and effluents from the Plant shall not exceed the Guaranteed
Emission and Effluent Limits.

f) The Contractor shall make the plant ready for the performance guarantee tests
before start of Initial Operation.

All CAT-1 Performance Guarantee tests shall be conducted along with initial
operation except following
a) Coal Pulverisor Wear Parts Warranty
b) Particulate Emission/ESP Efficiency, FGD.
c) Auxiliary power consumption for Station Auxiliaries ( PG Test for Station
Auxiliary Power Consumption to be done along with unit#2 initial operation)
d) "PG test of Cooling Tower (NDCT) shall be carried out by the contractor within
one year of successful completion of trial operation of the cooling tower and at a
time when the atmospheric conditions are within limits of deviation from the
design conditions as specified, preferably in the period from May to September.
If Unit trial operation falls in these months then PG test of NDCT can be clubbed
with Unit trial operation.
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)

e) PG test of A/IC System (for aux. power consumption under station auxiliaries)
shall be carried out by the contractor within one year of successful completion of
trial operation of the respective A/C system during summer in the months of
May-August. If unit#2 trial operation falls in these months then PG test of A/C
system can be clubbed with unit#2 trial operation.

PG test shall be performed by using process instruments envisaged for normal
operation and control of unit. Any additional instrument/ item required for PG test
shall also be supplied by the contractor. Instruments to be used for PG test shall be
indicated in the respective P&IDs.

Control system loop tuning required to limit the variation of parameters during
performance guarantee testing shall be completed prior to PG Test / initial operation.

Test result for PG test is envisaged to be computed in DDCMIS.

Tools and tackles, instruments/devices including flow devices, matching flanges,
impulse piping & valves etc. and any special equipment, required for the successful
completion of the tests, shall be provided by the contractor free of cost.

The Performance / Acceptance test shall be carried out as per the standard
procedure included in the specification. For some of the PG tests, standard PG test
procedures have not been included in the specification. PG test procedure for such
PG tests shall be submitted, as per latest International codes / standard meeting the
specification requirements along with sample calculations & detailed activity plan of
preparation (including test instrumentation), conductance and evaluation of
Guarantees, within 90 days of the date of Notification of Award and finalization of the
PG test procedure shall be done within 180 days from the date of Notification of
Award.

1. For Cat-l Performance / Acceptance tests to be conducted along with the
initial operation: After the conductance of Performance test, the test results
shall be calculated automatically by the server/software provided by the
contractor. The correction curves shall be fed/inbuilt in the PG test
program/software. Provision of manual entry of offline data which cannot be
captured online (such as Relative humidity, Atmospheric pressure etc.) and
necessary for calculation of PG Test result shall also be provided. The
contractor shall submit the detailed test evaluation report of Performance
test results to Employer promptly but not later than 7 days from the date of
conductance of Performance test.

2. For Performance / Acceptance tests other than those identified at 1 above:
After the conductance of Performance test, the contractor shall submit the
test evaluation report of Performance test results to Employer promptly but
not later than 7 (seven) days from the date of conductance of Performance
test. However, preliminary test reports shall be submitted to the Employer
after completing each test run.

The contractor shall submit for Employer’s approval the detailed Performance Test
procedure (except for the guarantee tests for which the standard PG test procedure
is identified in technical specification) containing the following:

i. Object of the test.
ii. Various guaranteed parameters & tests as per contract.
iii. Method of conductance of test and test code.
iv.  Duration of test, frequency of readings & number of test runs.

v. Method of calculation.
vi.  Correction curves and respective equations for graphs to be fed for the
online computation.

vii.  Instrument list consisting of range, accuracy, least count, and location of
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instruments along with reference approved P&IDs.
vii.  Scheme showing measurement points.
X. Sample calculation.
x.  Acceptance criteria.

xi.  Any other information required for conducting the test.

k) In case during performance guarantee tests it is found that the equipment/system
has failed to meet the guarantees, the Contractor shall carry out all necessary
modifications and/or replacements to make the equipment/system comply with the
guaranteed requirements at no extra cost to the Employer and re-conduct the
performance guarantee test(s) with Employer’'s consent. However, if the specified
performance guarantee(s) are still not met even after the above
modifications/replacements within ninety (90) days or a reasonable period allowed by
the Employer, after the tests have been completed Employer will have the right to the
following:

i) For Category-l Guarantees

Accept the equipment/system/plant after levying Liquidated Damages as
specified hereunder. The liquidated damages, for shortfall in performance
indicated in clause 1.01.02 for this sub-section are on per unit basis and
shall be levied separately for each unit, except for the rate indicated for
auxiliary power consumption for station auxiliaries which is on station basis.
The liquidated damages shall be prorated for the fractional parts of the
deficiencies. The performance guarantees coming under this category shall
be called ‘Category - I' Guarantees.

ii) For Category-ll Guarantees

In case the performance guarantee(s) are not met by the Contractor during
demonstration test, the Contractor shall carry out all necessary modifications
and/or replacements to comply with the guaranteed requirements at no extra
cost to the Employer and re-conduct the performance guarantee test(s) with
Employer’s consent.

If, however, the demonstrated guarantee(s) are not met even after the above
modifications / replacements within ninety (90) days, it will be concluded that,
the equipment has failed to meet the guarantee(s).

In such a case, Employer shall Reject the equipment/plant/system and
recover from the Contractor the payments already made. The performance

guarantees under this category shall be called 'Category - Il ' Guarantees.
Conformance to the performance requirements under Category -ll is
mandatory.

iii) For Category-lll Guarantees

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

T0+60—__ | GUARANTEES UNDER CATEGORY -

1.01.01 arantees which attract liquidated damages (LD) are as follows:
i) Unit Heat Rate at 100%
Guaranteed Unit Heat rate in kcal/lkWhr under am conditions at 77
mmHg(abs) condenser pressure with zero make up at 660 MW load—(e- % of
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section: tion of all unit auxiliaries shall be taken for continuous unit
operation at 660 MW (i.e. 10 r rated steam conditions and at
condenser pressure of 77 mm Hg (abs) with 0% make-up wi i I

xi) Auxiliary Power Consumption for Station Auxiliaries

Station auxiliary power consumption comprising of all station Auxiliaries required for
continuous station operation at 2 x 660 MW (i.e. 100% rated load of all the units)
under rated steam conditions and at condenser pressure of 77 mm Hg (abs) with 0%
make-up with design coal shall be guaranteed in line with the requirements stipulated
in clause 1.01.07.02 of this sub section.

Notes:

(a) Power consumption of each of the pump/fan/compressors/ Conveyors etc. wherever
mentioned shall be measured with its own drive at the switchgear end.

Cooling Tower

old-water temperature of 32.5 deg C shall be guaranteed for the design
condition CW flow, range, ambient WBT and RH as per the performance test
procedure of cooling tower elaborated elsewhere in the specification.

“Predicted cold water te ature” shall be arrived from the guaranteed cold-water
temperature by correcting the e for the test conditions of range, ambient
conditions and circulating water flow using_the performance curves furnished by the
contractor. In case the “Test cold water tem ture” is higher than the “Predicted
cold water temperature”, Employer reserves the Tight to accept the tower after
assessing the liquidated damages. The liquidated damage shortfall in cold water
temperature shall be worked out for all the cooling towers as pe
sub-section.

xiii) LD for 0.1% increase in APH Leakage against the shortfall (as per part-
guarantee condition description).

1.01.02 AMOUNT OF LIQUIDATED DAMAGES APPLICABLE FOR CATEGORY-l GUARANTEES

If the performance guarantee(s) are not met by the Contractor during PG Test, it will be
concluded that, the equipment has failed to meet the guarantee(s) and action shall be taken
as per the Contract Requirement. If the performance guarantee(s) specified at clause 1.01.01
are not met by the Contractor even after the modifications and/or replacements mentioned at
clause 1.00.01 of this Sub-section, Employer will accept the equipment/system only after
levying liquidated damages against the Contractor, at the rates listed herein, and such
liquidated damages shall be deducted from the Contract Price:

ST No- Guarantee Rate of Liquidated bg}ﬂg"g
Damages (LD)

(i) For Increase ithe Guaranteed | US $ 587488 Not more than
unit heat rate in kcal r at 660 2070 Kcal/KWHr
conditions at 77 mmHg(abs) ven Thousand Four
condenser pressure with zero

make up
heat rate
(i) For Increase in the Guaranteed | US $ 215412 ore than
unit Heat rate in kcal/kWhr under 2188 KcatkWHr
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. No Guarantee Rate of Liquidated Limiting
Value
Damages (LD)
G N SOz removal
viii ici
(viii) GD S02 Removal Efficiency | US $ 36351 efficiency o
Forshortfall in guaranteed SO2 | (US  Dollar  Thity ~ Six 2%;‘{; o S;ﬁ;
remov efﬂmency_ in pergentage Thousand Three Hundred | Chimney to less
points under condition stipulated and Fifty One onlv) for eve h 60
in clause “N01.01 (viii) of this my y) for every than mg per
Sub Section\_ of Technical | 0-1% point shortfall in SO2 | Nm®as per Part-B,
Specification removal efficiency Sub-section-A-01
(ix) Limestone Consumptjon Rate | US $ 392430 Not more than
9440 kg/hr.
For increase in guaranteed | (US Dollar Three Lac Ninety
limestone consumption of F Two Thousand Four
system in  kg/hr/unit under\\Hundred and Thirty only) for
condition stipulated in clause | ®ery 100 kg/hr increase in
1.01.01 (ix) of this Sub Section | Imestone consumption rate
of Technical Specification
(x) For increase in the Unit | US $ 5195
Auxiliary power consumption in
kW for unit auxiliaries required | (US Dollar Five\ Thousand
for continuous unit operation at 8?'3) g:rncirelgwl\:;crty F'V.e
100% TMCR i.e. 660 MW unit Auxiliary P
load. Consumption.
(xi) For increase in Station auxiliary| US $ 5195
power consumption comprising ]
of all station Auxiliaries required| (US Dollar Five Thousand
for continuous station operation| One Hundred Ninety Five
at 2 x 660 MW (i.e. 100% rated| Only) per 1 kW increase in
load of all the units). Auxiliary Power
Consumption.
I
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S. No

Guarantee Rate of Liquidated Limiting
Value

Damages (LD)

Whever is lower).

Xiv)

Performance Ratio of the Roof| As per Clamﬂ&\

top Solar PV Plant

NOTE:

Each of the liquidated damages specified above shall be independent and these
liquidated damages shall be levied concurrently as applicable.

If the contract currency is other than US dollars, then the liquidated damages shall
be in equivalent amount in contract currency based on Bill selling exchange rate of
State Bank of India prevailing on the date of award of contract.

All these liquidated damages for short fall in performance shall be deducted from the
contract price as detailed in accompanying General Conditions of Contract (GCC)/
Special Conditions of Contract (SCC)

Contractor's aggregate liability to pay liquidated damages for failure to attain the
functional guarantee shall not exceed Fifteen percent (15%) of the Contract Price.
The LD values are applicable on per unit basis except for the value indicated for
auxiliary power consumption for station auxiliaries, which is on station basis. The
liquidated damages shall be prorated for the fractional parts of the deficiencies.
Bidder not confirming about meeting the limiting values as specified for various
guarantees shall not be considered and their bids shall be rejected.
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Pau. Stn =SUM (P; X D;)

Where,
P.Stn =Power consumed by the station auxiliaries

auxiliaries of the station supplied by bidder.

test report.

the ensuing para of this chapter.

Stn " shall include but not be limited to the following:

Pau. Stn = Total Power Consumption, while running at 100% design load for all the

P; = Power consumed by each station auxiliary.
D; = Duty factor to be considered for each station auxiliary.
TL-stn = Transformer Losses of the station transformers and that of any

other transformer associated with station auxiliary power supply
system (excluding those included in Unit system like GT, UT,
UAT,UST etc.) and shunt reactor supplied by the bidder for meeting
the station auxiliary power supply shall be included based on work

Losses of transformers shall be considered based on the works test reports as per the
criteria specified under Clause 1.01.07.02 (h) under the subheading Transformers.

While guaranteeing the station auxiliary power consumption the bidder shall necessarily
include all the station auxiliaries running at full load with duty factors as have been defined at

The station auxiliaries that shall be running during the guarantee test for calculating " Pau.
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’\ Bottom ash L.P. Ash Water Pumps 1.0
4. \ Fly ash water pumps 1.0
N
5. ottom Ash Slurry transportation | 1.0
pumps
6. Combiwsh Slurry disposal pumps | 0.875
7. Submerged scrapper chain | 1.0
conveyor/dry  type bottom ash
conveyors
8. (i) Fly ash conveying air cempressors | 1.0
with air drying plant (ADP
(ii) Fly ash conveying vacuum pu}ﬁ 1.0
9. Transport air compressor with air 0
drying plant (ADP)
10. Ash Water Recirculation Pumps 1.0 \
11. Barge mounted Recirculation Pumps | 1.0 \
12. Coarse ash slurry transportation | 0.1875 for intermitteqt system & 1.0
pumps for continuous system
13. Transport air compressor with air | 0.40
drying plant (ADP) for classification
system

f) Mill Reject System

Mill reject mechanical type Conveying system: Duty Factor 1.0
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1.02.00

GUARANTEES UNDER CATEGORY -1i

Noise

All the plant, equipment and systems covered under this specification shall perform
continuously without exceeding the noise level over the entire range of output and operating
frequency specified in General Technical Requirement, Part-C Section-VI of the technical
specifications.

Noise level measurement shall be carried out using applicable and internationally acceptable
standards. The measurement shall be carried out with a calibrated integrating sound level
meter meeting the requirement of IEC 61672-1 & 2 (latest edition)

Sound pressure shall be measured all around the equipment at a distance of 1.0 m
horizontally from the nearest surface of any equipment/ machine and at a height of 1.5 m
above the floor level in elevation.

A minimum of 6 points around each equipment shall be covered for measurement.
Additional measurement points shall be considered based on the applicable standards and
the size of the equipment. The measurement shall be done with slow response on the A -
weighting scale. The average of A-weighted sound pressure level measurements
expressed in decibels to a reference of 0.0002 micro bar shall not exceed the guaranteed
value. Corrections for background noise shall be considered in line with the applicable
standards. All the necessary data for determining these corrections, in line with the
applicable standards, shall be collected during the tests.
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GUARANTEES UNDER CATEGORY —1liI

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

1.03.01 Not used

1.03.02 Steam Generator and Auxiliaries

Category-lll Guarantees of this sub-section for various systems/ equipment for steam
generator and auxiliaries shall be based on and demonstrated corresponding to ambient air
condition of 27 deg. C temperature & 60% RH.
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1.03.08

Mill Reject System

spillage , in the system.

Continuous effective discharge and conveying at the rated capacity of the mill rejects without
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CLAUSE NO.
GUARANTEE TEST PROCEDURE
APPENDIX-I
GENERAL

PREREQUISITES TO GUARANTEE TESTS TO BE ENSURED BY NTPC

1. Availability of adequate and uninterrupted supply of coal.

Specifications of coal as per N.I.T and as observed during the test shall be
recorded as per attached format (Appendix-1A).

2. Sufficiently empty bunkers to facilitate continuous tripper dumping of coal
during the test. Sufficient space in stockyard towards drive end of yard
conveyor during stacking. Sufficient heap of Coal towards tail end of yard
conveyor during reclaiming of Coal.

3. Uninterrupted power supply within specified parameters for the duration of
the test.

4, Belt protection switches, local stop push buttons, hooters, brakes/rail clamps
in working order.

5. Adequate and uninterrupted water supply.

6. Plant communication system

7. Proper lubrication and oil level of all equipments.

8. Free rotation of idlers and pulleys.

9. Cleanliness of plant and removal of coal spillage at the start and during
Tests.

10. Power supply voltage and frequency shall be as per technical specifications.

11. Availability of dry coal during testing of DS system

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS
STAGE-IIl (2X660 MW) SECTION - VI, PART-A SUB-SECTION-IV PAGE
EPC PACKAGE BID DOC. NO. CS-4540-001A-2 FUNCTIONAL GUARANTEES) 62 OF 73

142 of 445




CLAUSE NO.

GUARANTEE TEST PROCEDURE

APPENDIX-II

PREREQUISITES TO GUARANTEE TESTS TO BE ENSURED BY CONTRACTOR

1. Deputation of team to site to associate with the Guarantee tests,

2. Calibration of belt weigher scales and accuracy of same to be demonstrated to
NTPC.

3. Arrangement of wattmeters / energymeters calibrated and sealed from approved

Govt. test house or NTPC site laboratory. Arrangement of any other instrument/
accessory for the test.

4, Proper adjustment of skirt boards and belt cleaners prior to the start of tests.

5. Arrangement of calibrated equipments for measurement of vibration & noise levels.
6. Protection Relays of LT/HT switchgears and all motor feeders shall be checked.

7. Belt protection switches, local push buttons, hooters, brakes/rail clamps to be in

working order.

8. Free rotation of idlers and pulleys.
9. Protection relays of LT/HT switchgears and all motors/transformer feeders to be
checked.
10. Sufficient illumination.
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ANNEXURE - lIA

FORMAT FOR SUBMISSION OF GUARANTEE TEST PROCEDURE

Clause No. as per | Provision of | Name and | NTPC
LOA/ Tech. Specs. | LOA [/ Tech. | Methodology of | comments on
Specs. Test proposed | the tests
by Vendor proposed by
vendor
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APPENDIX-IV
GUARANTEE TEST PROFORMA
POWER MEASUREMENT
Project:
Package
Date
1. Equipment/Stream Composition
2. Motor Description
3. Sr. No. of meters used
4, Date of Calibration of instrument and name of test house
5. Multiplying factor (M.F.) of the wattmeter
6. Wattmeter Readings (to be taken at 1 minute intervals)
Sl. Measureme [Time | Voltage [Current kw Reading | Total Remarks
nt Terminal (Volts) (amps) M.F.
No. Location
w1 w2
(W1+W2)
MF kw
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APPENDIX-IV
7. Energy meter Readings
Sl. Equip- Time Energy meter | Equipment Remarks*
Readings kwHr kw (R2-R1)/
Ment Duration (t2-11)
Initial Final Initial Final

NTPC

Contractor

*Reason and duration for system trip/stop may be recorded in remarks column.
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GUARANTEE TEST PROFORMA
VIBRATION LEVEL MEASUREMENTS
Project:

Package

Date

Time

Details of vibration Level Meter

1. Make

2. Model & SI.No.

APPENDIX-V

equipment.

NTPC

Contractor

3. Date of calibration with name of Test House
SI.No. | Equipment | Pick Vibration level Amplitude/Velocity
*Point
Horizontal | Vertical Axial
Micron/ micron/ Micron /
mm/ sec. mm/sec. mm/sec.
* Reading shall be taken at all the bearings of motor, gear box and driven

In case of conveyor galleries, vibrations shall be measured at
min. three locations, at midpoint of stringer between two short supports.
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APPENDIX-VI
GUARANTEE TEST PROFORMA
NOISE LEVEL MEASUREMENT
Project:
Package
Date
Details of Sound Level Meter
1. Make
2. Model
3. Date of calibration with name of Test House
SI.No | Equipment | Equipment Measurement* | Sound Remarks
with load/capacity | point no. level dBA.
location

NTPC

Contractor

* For each equipment location, a Projected Plan Diagram shall be made and the
location of measurement points shall be identified.
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ANNEXURE VIl

LOW PRESSURE PIPING
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CLAUSE NO.
SCOPE OF SUPPLY & SERVICES
1.00.00_ LOW PRESSURE PIPING
1.01.00 The Scope of Low Pressure (LP) piping systems for the following services shall be as defined
in various tender drawings & the sub section pertaining to “Terminal points and exclusions”
and shall include the following systems:
a) Circulating water piping
b) DM water normal make-up piping (condenser makeup, ECW makeup for both Steam
Generator and Turbo Generator Auxiliaries & CPU regeneration plant, etc.). DM for
Aux Boiler filling, FGD area, etc.
c) Condenser emergency make up and ECW tank emergency make-up for SG & TG /
condensate storage and transfer system.
d)  Boiler (Steam Generator) and Deaerator fill piping.
e)  Equipment Cooling Water (ECW) piping including its chemical dosing for primary
circuit for Steam generator and Turbo generator and their auxiliaries.
f) Auxiliary cooling water piping.
g) Complete service water piping, APH /ESP wash water piping, Drinking (potable) water
piping (plant distribution, CHP area, for Colony, etc.), CW Blowdown piping (including
FGD & CHP area), clarified water & HVAC piping, Raw water piping (PT plant, ash
handling, Make up to Fire water Tank), R.O. reject to CHP piping, Sludge & Effluent
transfer piping system.
h)  Compressed air (Instrument & service air) piping system.
i) Sludge (PT Plant to Ash slurry sump) & Effluent (DM Plant to Ash slurry sump) transfer
systems.
j) CPU Regeneration waste to CW Channel, Condenser Pit Clear water to CW Channel,
ADV discharge to CW Channel, etc.
k) Drain & vent piping system for the piping\equipment etc. under the bidder’s scope.
1) Tanks as described elsewhere in the specification for the above systems. (Including
condensate storage tanks, etc.).
m) Re-circulation pipes along with valves, breakdown orifices etc., wherever
required/specified elsewhere in Technical Specification.
n)  Any other piping system required making the Low Pressure (LP) piping systems in the
bidder’s scope complete.
0) Other applicable piping systems as mentioned in Plant Water Scheme and elsewhere
in Technical Specification.
1.02.00 The scope covers the following for the complete LP piping mentioned above:

a) Design, engineering, manufacturing, supply, fabrication, testing packaging,
transportation to site, storage, taking delivery of Employer supplied equipment from
site stores, in plant transportation, erection, cleaning, testing and commissioning of
all items i.e., pipes, fittings, supports/ hangers, valves, actuators, motors, specialties,
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SCOPE OF SUPPLY & SERVICES

1.03.00

expansion joints, strainers, moisture traps, tanks, chemical dosing system for
Equipment Cooling Water System (Primary circuit), instruments, drains, vent
including drain/ vent valves ,air release valves etc.

The items though not specifically mentioned or indicated here in but are needed to make
the system / equipment complete shall also be furnished and treated as if included in the
specification unless otherwise specifically excluded.

Bidder’s scope of supply & works shall include but not be limited to the following:

a) Pipes, headers and manifolds, bends, elbows, returns, tees, laterals, crosses,
reducers/ expanders, caps and closures, couplings, plugs, sleeves, and saddles,
stubs and bosses, unions and other similar fittings, flanges, gaskets, fasteners
and sealants, ring joints, backing rings, all types of valves including drain/ vent/
air release valves, 3-way valves(where applicable) with test connection for
instruments/ manifolds etc. actuators, specialties, orifices, flow nozzles, etc. as
per finalized single line flow diagrams and layout drawings/ isometric drawings.

b) Complete assemblies of hangers, supports anchor, guides, restraints, etc.
including welded attachments, clamps, devices tie-rods, turn-buckles, springs
and spring cages, shoes, rollers, trapezes etc.

c) Weather hoods for pipes crossing ceilings and walls.

d) Instrument tapping and stub connections, root valves, 3-way valves (where
applicable) with test connections, drains and vent valves & expanders / reducers
as required and instruments as indicated else where for instruments supplied by
the Contractor.

e) Drain funnels, drip pans, moisture traps etc. wherever required shall be provided.

f) Instrument tapping, stub connections, root valves and instrument tubing up to
root valves for instruments supplied by the Employer for onward connections by
the Employer.

9) All supporting attachments like plates, saddles, stools, shoes, base plate, saddle
plates, angles, channels, I-beams, trapeze, cantilevers, brackets, sways, braces,
nuts, bolts, cleats, clamps, needed to complete the erection of piping system
covered under this specification.

Anchor bolts, bed & foundation plates, pipe sleeves and Nuts to be embedded in
concrete for piping where ever indicated in the drawing. All grouting and chipping
work (including supply of cement, sand and stone chips) for equipment
foundations, pipe supporting etc.

Reinforced concrete valve chambers wherever required for underground piping.

h) Surface preparation, priming and painting of all non-insulated above ground
piping and equipment except galvanized steel piping & surfaces, stainless steel
piping & surfaces, and gun metal surfaces.

Paints and varnishes, primers, thinners etc. as required for anti-corrosive
protection of piping & equipment above ground.
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SCOPE OF SUPPLY & SERVICES

Bidder shall provide anti-corrosive protection anticorrosive tape or coating
wrapping on the external surfaces of pipes to all directly buried piping including
galvanized carbon steel piping.

On the internal surface of all pipes 1000 mm and above, a coat of primer
followed by a hot coat of coal tar enamel paint or coal tar epoxy paint shall be
applied.

Excavation, preparation of bed, backfilling with compaction of soil and removal of
extra-earth to designated places in case of pipes to be buried.

Bidder shall also design, supply, fabricate, erect, set and commission all
hangers, tie-rods, turn-buckles, supports, guides, restraints, anchors, etc. as
required for the, piping system. This includes the provision of all associated steel
work including brackets, cradle supports, duck foots, channels, angles, etc. It is
Bidder's responsibility to estimate these requirements and include them in their
offer price. Whenever, straight run of the yard pipes are more than 300 meters,
flexibility analysis shall be conducted by the contractor to identify the requirement
of loops, type of supports etc.

In covered concrete trenches bidder shall supply necessary supporting materials
such as stools, saddles, base plates, clamps, U-bolts, angles, clips etc.

Bidder shall supply all necessary drains and vents with drain & vent valves
including anti-flash funnels and moisture traps for compressed air system as
required for the safe and effective draining-venting of the piping systems based
on the approved flow scheme / single line diagram. It is bidder's responsibility to
identify the requirements of drains, vents, and supply the necessary pipe work,
fittings, hangers and supports etc. for the same.

Bidder shall supply and install necessary matching pieces as may be needed for
connection of piping systems with equipment terminals, valves and specialties.

Bidder shall erect all instrument impulse piping and fittings from the tap-off point
of the last root valve including the root valve and instruments.

Bidder shall perform necessary internal machining of pipe for installing orifices,
flow nozzles, straightening vanes etc.

The Bidder shall prepare the flow diagrams, detailed dimensional piping layout/
Isometric/ fabrication/ as built drawings of all the systems along with Cross
sectional drawings, showing all supports and equipment as required.

In addition to submission of drawings as stipulated above bidder shall also furnish
the data/ documents with respect to following:
1) Thickness calculation of large diameter buried pipes as per AWWA-M-11.

2) System design calculation of Primary closed circuit ECW and secondary
circuit ACW system for flow & pressure balancing.

3) Design calculations for condensate storage tank and Drinking water tank.

4) Static Analysis for Long (more than 300 meter straight run) above ground
piping wherever required.
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SCOPE OF SUPPLY & SERVICES

1.04.00

t) Bidder's scope of supply for fabrication, erection, cleaning, testing and
commissioning of the piping systems installed by him shall include the following: -

All welding consumables like welding electrodes, filler rods and wires; gases like
oxygen, acetylenes, argon, carbon-dioxide, propane, backing rings etc.

Films for radiographic examination of welds.

X-ray and Gamma -ray equipment including isotopes, dye penetrants, and other
required non-destructive testing materials and equipment (all to be taken back by
the Bidder after completion of work).

All heating and stress relieving equipment, thermocouples asbestos blankets,
cables, temperature recorders, charts heat sensitive chalks and crayons etc. (All
to be taken back by bidder after completion of work).

All machinery, equipment tools and tackles as required for transportation
handling, fabrication and erection (All to be taken back by Bidder after
completion of work).

All equipment/ materials as required for cleaning, flushing, blowing out and hydro
testing of the piping systems; these shall include but not be limited to pumps and
compressors with prime movers, instruments, pipe work with supports, valves,
strainers and other specialties, blanks, plugs, spool pieces, dummy plates,
electrical accessories, etc. (All to be taken back by Bidder after completion of
work).

All scaffolding materials and false work (To be taken back by Bidder after
completion of work).

The Bidder shall provide Services of erection superintendent and foremen, fitters and
riggers, welders, transport and crane operators and other skilled and unskilled labour.

The design engineering and providing all temporary pipe work as required for erection,
cleaning, flushing, blowing out, testing and commissioning of the piping system is the
responsibility of the Bidder.

The Bidder's scope shall include design, supply of required structural steel (except those
which are specifically excluded), their fabrication and erection where ever required.
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ANNEXURE IX

CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS (AS APPLICABLE) Egggg

1.00.00

2.00.00

3.00.00

4.00.00

4.01.00

4.02.00

INTRODUCTION

This part covers technical requirements which will form an integral part of the
Contract. The following provisions shall supplement all the detailed technical
specifications and requirements brought out in Section-VI, the Technical
Specification 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 Employer 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
Contractor 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 will 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 Employer. Sufficient amount of information for justifying such
proposals shall be furnished to Employer alongwith the bid to enable the Employer
to determine the acceptability of these proposals.

COMPLETENESS OF FACILITIES

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

All equipments furnished by the Contractor 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 of the
equipment and for the safety of the operating personnel, as required by applicable
codes, though they may not have been specifically detailed in the respective
specifications, unless included in the list of exclusions.

All same standard components/ parts of same equipment provided, shall be
interchangeable with one another.
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4.03.00 For the C&l systems, the Contractor shall be required to provide regular information
about future upgrades and migration paths to the Employer.
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) Indian Electricity Act
b) Indian Electricity Rules
c) Indian Explosives Act
d) Indian Factories Act and State Factories Act
e) Indian Boiler Regulations (IBR)
f) Regulations of the Central Pollution Control Board, India
9) Regulations of the Ministry of Environment & Forest (MoEF), Government of
India
h) Pollution Control Regulations of Department of Environment, Government of
India
i) State Pollution Control Board.
)] Rules for Electrical installation by Tariff Advisory Committee (TAC).
(k) Building and other construction workers (Regulation of Employment and
Conditions of services) Act, 1996
(h Building and other construction workers (Regulation of Employment and
Conditions of services) Central Rules, 1998
(m)  Explosive Rules, 1983
(n) Petroleum Act, 1984
(o) Petroleum Rules, 1976,
(p) Gas Cylinder Rules, 1981
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS
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(q) Static and Mobile Pressure Vessels (Unified) Rules, 1981
(n Workmen's Compensation Act, 1923
(s) Workmen's Compensation Rules, 1924
1) NTPC Safety Rules for Construction and Erection
(u) NTPC Safety Policy
(v) Any other statutory codes / standards / regulations, as may be applicable.
5.02.00 Unless covered otherwise in the specifications, the latest editions (as applicable as
on the date of bid opening), of the codes and standards given below shall also apply:
a) Bureau of Indian standards (BIS)
b) Japanese Industrial Standards (JIS)
c) American National Standards Institute (ANSI)
d) American Society of Testing and Materials (ASTM)
e) American Society of Mechanical Engineers (ASME)
f) American Petroleum Institute (API)
g) Standards of the Hydraulic Institute, U.S.A.
h) International Organization for Standardization (ISO)
i) Tubular Exchanger Manufacturer's Association (TEMA)
j) American Welding Society (AWS)
k) National Electrical Manufacturers Association (NEMA)
) National Fire Protection Association (NFPA)
m) International Electro-Technical Commission (IEC)/ European Norm (EN)
n) Expansion Joint Manufacturers Association (EJMA)
0) Heat Exchange Institute (HEI)
p) IEEE standard
el el I
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5.03.00

5.04.00

5.05.00

5.06.00

5.07.00

5.08.00

6.00.00

6.01.00

q) JEC standard

Other International/ National standards such as DIN, VDI, BS, GOST etc. shall also
be accepted for only material codes and manufacturing standards, subject to the
Employer's approval, for which the Bidder shall furnish, 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 elsewhere in the specification together with
the complete word to word translation of the standard that is normally not published
in English.

As regards highly standardized equipments such as Steam Turbine and Generator,
National /International standards such as JIS, DIN, VDI, ISO, SEL, SEW, VDE, IEC
& VGB shall also be considered as far as applicable for Design, Manufacturing and
Testing of the respective equipment. 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 and equipment shall be provided by the
Contractor to the Employer 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 Employer shall
have the option to incorporate the changed requirements or to retain the original
standard. It shall be the responsibility of the Contractor to bring to the notice of the
Employer such changes and advise Employer of the resulting effect.

A detailed list of standards apart from those mentioned in the respective detailed
specifications in other parts of Section-VI to which all equipment/systems/civil works
should conform as indicated in this Part C and elsewhere in the specification.

EQUIPMENT FUNCTIONAL GUARANTEE

The functional guarantees of the equipment under the scope of the Contract is given
in Section-VI Part - A & B of Technical Specifications. These guarantees shall
supplement the general functional guarantee provisions covered under Defect
liabilities Section-IV, General Conditions of Contract.
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6.02.00

7.00.00

7.01.00

7.02.00

Liquidated damages for shortfall in meeting functional guarantee(s) during the
performance and guarantee tests shall be assessed and recovered from the
Contractor 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 Contractor shall be responsible for the selection and design of appropriate
equipments to provide the best co-ordinated 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 AVILABILITY CONSIDERATIONS

Equipment/works 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,
turbine & equipments, inspection of the steam 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
contractor 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 contractor for lifting the equipment and accessories
covered under the specification.
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8.00.00

8.01.00

8.02.00

8.03.00

8.03.01

DOCUMENTS, DATA AND DRAWINGS TO BE FURNISHED BY
CONTRACTOR

Bidders may note that this is an EPC Package contract. 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 to ensure a completely engineered plant shall be provided in respect of
mechanical, electrical and power systems, control & instrumentation, civil &
structural works as per the scope.

Each main and auxiliary equipment/item of the plant including instruments shall be
assigned a unique tag number. The assignment of tag numbers shall be in
accordance with KKS system. In all drawings/documents/data sheet etc. KKS tag
number of the equipment/item/instrument etc. shall be indicated.

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

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

The number of copies/prints/CD-ROMs/manuals to be furnished for various types of
document is given in Annexure-VIl to this Part-C, Section-VI of the Technical
Specification.

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

A) BASIC ENGINEERING DOCUMENTATION
Prior to commencement of the detailed engineering work, the Contractor
shall furnish a Plant Definition Manual within 12 weeks from the date of the

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

i) System description of all the mechanical, electrical, control &
instrumentation & civil systems.

ii) Technology scan for each system / sub-system & equipment.
iii) Selection of appropriate technology / schemes for various systems/

subsystems including techno-economic studies between various
options.
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Vi)

vii)

viii)

X)

Xi)

i)
i)

ii)

Optimization studies including thermal cycle optimization.

Sizing criteria of all the systems, sub-systems/ equipments/
structures/ equipment foundations alongwith 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.

Water Balance diagram.

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

General Layout plan of the power station incorporating all facilities in
Bidder's as well as those in the Employer's scope. This drawing shall
also be furnished in the form of CD-ROMs to the Employer for
engineering of areas not included in bidder's scope.

Basic layouts and cross sections of the main plant building (various
floor elevations), boiler, fuel oil area, transformer yard, switchyard and
other areas 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 Employer.

B) DETAILED ENGINEERING DOCUMENTS

General layout plan of the station.

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

Flow diagram, Process and Instrumentation diagrams along with write
up and system description.

iv) Start-up curves for boiler and both turbines and boiler combined
together as a unit for various start-ups, viz. Cold, Warm and Hot start
up.

V) Piping isometric, composite layout and fabrication drawings.
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Vi)

vii)

viii)

ix)

Xi)

xii)

xiii)

Xiv)

XV)
Xvi)
Xvii)

Xviii)

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

Technical data sheets for all bought out and manufactured items.
Contractor shall use the Employer's specifications as a base for
placement of orders on their sub vendors.

Detailed design calculations for components, system, piping etc.,
wherever applicable including sizing calculations for all auxiliaries like
Mills, Fans, BFPs, CEPs, Heaters/ Deaerators, Air cooled
Condensers, Vacuum pumps etc.

Boiler pressure part schedule and sizing calculations. Boiler
performance data and boiler design dossier.

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

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

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

Comprehensive list of all Terminal Points which interface with
Employer's facilities, giving details of location, terminal pressure,
temperature, fluid handled & end connection details, forces, moments
etc.

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

Protection system diagrams and relay settings.
Cables schedules and interconnection diagrams.
Cable routing plan.

Instrument schedule, measuring point list, I/O list, Interconnection &
wiring diagram, functional write-ups, installation drawings for field
mounted instruments, logic diagrams, control schematics, wiring and
tubing diagrams of panels and enclosures etc. Drawings for open
loop and close loop controls (both hardware and software). Motor list
and valve schedule including type of actuator etc.
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8.03.02

Xix)

XX)

xxi)

xXii)

xxiii)
XXiv)
XV)

XXVi)

XXVii)
XXViii)

XXiX)

XXX)

XXXi)

Alarm and annunciation/ Sequence of Event (SOE) list and alarms &
trip set points.

Sequence and protection interlock schemes.

Type test reports, insulation co-ordination study report and power
system stability study report.

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

Detailed DDCMIS system manuals.

Detailed flow chart for digital control system.

Mimic diagram layout, Assignment for other application engg.

Civil and Structural works drawings and documents for all structures,
facilities, architectural works, foundations underground and
overground works and super-structural works as included in the
scope of the bidder civil calculation sheets including structural
analysis and design alongwith output results.

Underground facilities, levelling, sanitary, land scaping drawings.

Geotechnical investigation and site survey reports (if and as
applicable).

Model study reports wherever applicable.
Functional & guarantee test procedures and test reports.
Documentation in respect of Quality Assurance System, and

Documentation in respect of Commissioning, as listed out elsewhere
in this specification.

The Contractor's while submitting the above documents/ drawings for approval/
reference as the case may be, shall mark on each copy of submission the reference
letter alongwith the date vide which the submissions are made.

INSTRUCTION MANUALS

The Contractor shall submit to the Employer, 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
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a)
b)
c)
d)
e)
)

9)

h)

)

k)

equipment. The manual shall be specifically compiled for this project. After
finalisation and approval of the Employer the Instruction Manuals shall be submitted
as indicated in Annexure-lV. The Contract shall not be considered to be completed
for purposes of taking over until the final Instructions manuals have been supplied to
the Employer. The Instruction Manuals shall comprise of the following.

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

commencement of erection activities of a particular equipment/system. The
erection manual should contain the following as a minimum.

Erection strategy.

Sequence of erection.

Erection instructions.

Critical checks and permissible deviation/tolerances.

List of tools, tackles, heavy equipments like cranes, dozers, etc.
Bill of Materials

Procedure for erection and General Safety procedures to followed
during erection/installation.

Procedure for initial checking after erection.

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

Safety precautions to be followed in electrical supply distribution

during erection.

B) OPERATION & MAINTENANCE MANUALS

a) The manual shall be a two rim PVC bound stiff sided binder able to
withstand constant usage or where a thicker type is required it shall
have locking steel pins, the size of the manual shall not be larger
than international size A3. The cover shall be printed with the Project
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b)

Name, Services covered and Volume / Book number Each section of
the manual shall be divided by a stiff divider of the same size as the
holder. The dividers shall clearly state the section number and title.
All written instructions within the manual not provided by the
manufacturers shall be typewritten with a margin on the left hand
side.

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

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

(a)

(b)

(c)

(d)

(e)

()

(9

(h)

the equipment/system supplied

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

Functional description of associated accessories / controls. Control
interlock protection write up.

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

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

Design data against which the plant performance will be compared.

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

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

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

2) Chapter 2.0 - Plant Operation: To contain the following sections specific to the

(@)

(b)
(c)

equipment supplied

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

Limiting values of all protection settings.

Various settings of annunciation/interlocks provided.
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(d) Startup and shut down procedure for equipment alongwith the
associated systems in step mode.

(e) Do's and Don'ts related to operation of the equipment.

(f Safety precautions to be taken during normal operation. Emergency
instruction on total power failure condition/lubrication failure/any other
conditions.

(9) Parameters to be monitored with normal value and limiting values.

(h) Equipment isolating procedures.

(i) Trouble shooting with causes and remedial measures.

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

(k) Routine Operational Checks, Recommended Logs and Records

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

(m) Preservation procedure on long shut down.

(n) System/plant commissioning procedure.

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

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

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

(c) List of Special T/ P required for Overhauling /Trouble shooting
including special testing equipment required for calibration etc.

(d) Stepwise dismantling and assembly procedure clearly specifying the
tools to be used, checks to be made, records to be maintained etc.
Clearance to be maintained etc.
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8.03.03

(e)

()

(9

(h)

(i)

)
(k)
()

(m)

(n)

(o)

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

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

Long term maintenance schedules

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

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

Tolerance for fitment of various components.
Details of sub vendors with their part no. in case of bought out items.

List of spare parts with their Part No, total population, life expediency
& their interchangeability with already supplied spares to NTPC.

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

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

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

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

If after the commissioning and initial operation of the plant, the instruction manuals
(Erection and /or O &M manuals) require modifications/additions/ changes, the same
shall be incorporated and the updated final instruction manuals shall be submitted by
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8.03.03

8.03.03.01

8.03.03.02

8.03.04

the Contractor to the Employer for records and number of copies shall be as
mentioned in Annexure-VI.

PLANT HANDBOOK AND PROJECT COMPLETION REPORT
PLANT HANDBOOK

The Contractor shall submit to the Employer a preliminary plant hand book
preferably in A-4 size sheets which shall contain the design and performance data of
various plants, equipments and systems covering the complete project including

i) Design and performance data.

ii) Process & Instrumentation diagrams.

iii) Single line diagrams.

iv) Sequence & Protection Interlock Schemes.

V) Alarm and trip values.

vi) Performance Curves.

vii) General layout plan and layout of main plant building and auxiliary buildings

viii) Important Do's & Don't's

The plant handbook shall be submitted within twelve (12) months from the date of
award of contract. After the incorporation of Employer's comments, the final plant
handbook complete in all respects shall be submitted three (3) months before start-
up and commissioning activities.

PROJECT COMPLETION REPORT

The Contractor shall submit a Project Completion Report at the time of handing over
the plant.

DRAWINGS

a) i) All the plant layouts shall be made in computerized 3D modelling
system. The Employer reserves the right to review the 3D model at
different stages during the progress of engineering. The layout
drawings submitted for Employer's review shall be fully dimensioned
and extracted from 3D model after interference check.

ii) All documents submitted by the Contractor for Employer's review
shall be in electronic form (soft copies) along with the desired number

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS

GENERAL TECHNICAL PAGE

STAGE-Il (2X660 MW) SECTION VI, PART-C REQUIREMENTS 14 OF 114

EPC PACKAGE BID DOC. NO.:CS-4540-001A-2

167 of 445




CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS o g
Q NTPG

ii)

of hard copies as per Annexure-VI of Part-C. The soft copies shall be
uploaded by the vendors in C-folders, a Web-based system of NTPC
ERP, for which a username and password will be allotted to the new
vendor by NTPC.

Similarly, the vendor can download the drawings/documents,
approved/ commented by NTPC, through above site.

The soft copies of identified drawings/documents shall be in pdf
format, whereas the attachments/reply to the submitted document(s)
can be in .doc, .xls, .pdf, .dwg or .std formats.

Final copies of the approved drawings along with requisite number of
hard copies shall be submitted as per Annexure-VI of Part-C.

Contractor shall prepare the model of all the facilities located within
plant boundary covering facilities in Main Plant Block area and
Balance of plant (BOP) area in an integrated & intelligent 3D software
solution. Main Plant Block area shall include Transformer Yard, TG
building (including all facilities), Boiler area, ESP area, chimney area,
FGD area and any other facility located in main plant block. BOP area
shall include all facilities pertaining to AHP, CHP, LHP, GHP, DM PT
plant, pipe & cable racks and any other facility located within plant
boundary.

All piping layouts, equipment layouts, floor plans, ducting layout
(Air/flue gas, A/C, Ventilation etc.), General Arrangement drawings
and RCC layout of major buildings and structural arrangement
drawings shall necessarily be extracted from the aforesaid 3D model
and submitted for employer’s review along with the 3D review model to
enable NTPC to review and approve these drawings.

Contractor shall prepare and provide 3D design review model (network
ready, which shall include visual interference check, walk-through
animation, video simulation for major equipment placement and
removal, visual effect, photo realism etc.), which is extracted from
intelligent 3D model and shall make a presentation of the same every
3 months from LOA to enable NTPC to review the progress of
engineering or as & when required by employer.

The complete 3D data (editable model) which shall be utilised for all
future detailed engineering related to maintenance, operation, R&M,
efficiency improvement of the project etc. Complete 3D model along
with as built GADs, layout, isometrics, reports extracted and 3D
models for all disciplines , with any other document generated from 3D
model and naming conventions with as-built updates along with
complete reference databases, component catalogues for all the size
range shall be handed over to owner. Apart from the 3D Model, all
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b)

c)

d)

e)

drawings like GADs, Isometrics etc. extracted from the model shall
also be submitted by the Contractor in Electronic form. 3D model along
with complete Project databases shall be submitted at each model
review stage and as final as-built. The contractor shall also submit all
the configuration files, customization files, templates and all referenced
databases.

All input files of software used for design of Equipments / Piping like
CAESAR?2 files, input files for Pressure vessel design, datasheets etc.,
shall be handed over to NTPC as per NTPC specifications for
handover of Engineering Information.

Further, two Licenses of the used 3D Modelling Software (One for
Engineering View and One for Site View) shall be provided along with
compatible Hardware for possible review and study of the Model Files
being submitted by the Bidder Time to time.

Handover Plan: There shall be continuous handover of documents and
data at various stages of the project including rules and trigger points
for handover of data to NTPC shall be at 30%, 60% and 90 % of 3D
model stage.

Database backup shall be taken every month and handed over to
NTPC.

All documents/text information shall be in latest version of MS Office/MS
Excel/PDF format as applicable.

All drawings submitted by the Contractor 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 Contractor (including those of sub-vendors)
shall bear a title block at the right hand bottom corner with clear mention of
the name of the Employer, the system designation, the specifications title,
the specification number, the name of the Project, drawing 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 drawings submitted by the Contractor (or their subvendors) shall bear
Employer's drawing number in addition to contractor's (their sub-vendor's)
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f)

9)

h)

own drawing number. Employer's drawing numbering system shall be made
available to the successful bidder to enable him to assign Employer's
drawing numbers to the drawings to be submitted by him during the course of
execution of the Contract.

Similarly, all the drawings/ documents submitted by the Contractor during
detailed engineering stage shall be marked "FOR APPROVAL" or "FOR
INFORMATION" prior to submission in line with suggestive MDL.

Further, space shall be identified on each drawing for Approval stamp and
electronic signature.

The furnishing of detailed engineering data and drawings by the Contractor
shall be in accordance with the time schedule for the project. The review of
these documents/ data/ drawings by the Employer 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
Employer 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 Employer/ Project Manager shall not relieve the Contractor of
any of his responsibilities and liabilities under this contract.

After the approval of the drawings, further work by the Contractor shall be in
strict accordance with these approved drawings and no deviation shall be
permitted without the written approval of the Employer.

All manufacturing, fabrication and execution of work in connection with the
equipment / system, prior to the approval of the drawings, shall be at the
Contractor's risk. The Contractor is expected not to make any changes in the
design of the equipment /system, once they are approved by the Employer.
However, if some changes are necessitated in the design of the
equipment/system at a later date, the Contractor may do so, but such
changes shall promptly be brought to the notice of the Employer 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 Employer prior to erection. Small diameter
pipes shall however be routed as per site conditions in consultation with site
authority/ representative of Employer based on requirements of such piping
indicated in approved/ finalised 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.
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)

k)

Assessing & anticipating the requirement and supply of all piping and
equipment shall be done by the contractor 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 Employer, the
Contractor will update all original drawings and documents for the equipment
/ system to “as built” conditions and submit no. of copies as per
Annexure VI.

Drawings must be checked by the Contractor in terms of its completeness,
data adequacy and relevance with respect to Engineering schedule prior to
submission to the Employer. In case drawings are found to be submitted
without proper checking by the Contractor, the same shall not be reviewed
and returned to the Contractor for re-submission. The contractor 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 contractor 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 Employer's
scope and submit all necessary drawings/ documents for the same.

The Contractor shall submit adequate prints of drawing / data / document for
Employer's review and approval. The Employer shall review the drawings
and return soft copy to the Contractor 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 Contractor 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 Contractor after final process including
review and approval by the Project Manager/ Employer 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.
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8.03.05

8.03.05.01

8.03.05.02

8.03.05.03

e-Learning Package:

e-learning packages shall be supplied for the equipment / system for the following
Steam Turbine Generator & auxiliaries and Steam Generator & auxiliaries along with
associated electrical and C&l system.

Steam Turbine Generator & Auxiliaries

Steam Turbine including stop valves, control valves, overload valves and cross over
piping. Steam Turbine Auxiliary Systems including Quick Closing and Ordinary
NRVs, Turbine gland sealing system, Lubricating oil system and its purification
system, Centralized oil storage and its purification system, Control fluid and its
purification system, governing and protection system, exhaust hood spray cooling
system, drainage and vent system, turbine preservation system, HP/LP Bypass
system.

Generator and Auxiliary System including Generator, complete hydrogen cooling,
carbon dioxide and nitrogen gas systems as applicable, complete seal oil system,
complete water cooling system where applicable and complete excitation system.

Condensing Plant including Condenser, Condenser air evacuation system and
Condenser on load tube cleaning system as applicable etc.

Drip Pump along with all accessories as applicable, Condensate Extraction Pumps
along with all accessories, Deaerator level Control Station, Feed Water Heating
Plant including Drain Cooler, low pressure heaters, deaerator and feed storage tank,
high pressure heaters and associated accessories, Boiler Feed Pumps along with all
accessories, Drive Turbine for Boiler Feed Pump along with all accessories, Feed
regulating station, Make up system to Condenser, Gland Steam Condenser
Recirculation System, Turbine Hall EOT Cranes and EOT Crane for Boiler Feed
Pump as applicable.

Steam Generator & Auxiliaries

Furnace/evaporator, separator & drain collection vessel, superheater, reheater,
economiser, startup recirculation & drain system, desuperheating spray system,
safety valves, soot blowing system, draft plant including FD & ID fans, PA fan, air
preheaters, SCAPH, coal preparation and firing system including raw coal feeder
and pulverisers, coal burners, fuel oil system and oil burners, Electrostatic
precipitator, NOx control system and Flue gas desulphurisation system, Aux. PRDS
system.

These packages shall be installed on the Learning Management Server (LMS) of
Power Management Institute (PMI), NTPC located at Noida. The Engineer- In-
Charge (EIC) for the e-learning modules shall be from PMI.

1. The objective of the e-Learning package consisting of courses for erection,
commissioning, operation and maintenance of equipment / system as specified
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above is to facilitate the employees to have first hand information / requirement
with respect to above activities for the supplied equipment / system .

The bidder shall submit e-learning courses each for erection, commissioning,
operation and maintenance of each of the equipment / system supplied as
above.

a. The erection course(s) should include instructions on pre-checks,
prerequisites, erection strategy, erection procedure etc.

b. The commissioning course(s) should include instructions on pre-
commissioning, commissioning, initial operation etc.

c. The operation course(s) should include instructions on the permissive,
interlocks, physical check-ups, start-up, shutdown and protections etc.

d. The maintenance course(s) should include instructions on predictive,
preventive, breakdown and overhauling.

Depth of coverage of above courses shall be as specified for “Instruction
Manuals” in above clauses. A literature on caution / safety while handling
equipment / system for the above modules shall follow the description of the
said equipment /system.

The e-Learning packages on equipment / system shall be installed by the
vendor and shall be successfully test run in the presence of EIC or
representative before acceptance by NTPC. The vendor will also give the
master copy in form of Flash Drive/CD/DVD. The respective module for erection
& commissioning shall be delivered and successfully test run at least three
months before the scheduled start of the corresponding activity at site.

The respective module for operation & maintenance shall be delivered and
successfully test run at least three months before scheduled first
synchronization of first unit.

e-Learning course broad requirements:

The courses shall be web based and mobile based Application type. It shall run
on all possible versions of web browser like Internet Explorer, Google Chrome,
Firefox etc. on Laptop/Desktop and shall be Smartphone/Tablet/Mobile
responsive. The Mobile responsive courses shall run on Android, Windows
Mobile, Blackberry, iOS etc.

The courses shall support liquid/fluid page layout so that the entire screen gets
adjusted to PC, Laptop, Smartphone/Mobile, Tablet and any other display
devices.

Course content text shall be in English language and be associated with a
voiceover in English language with Indian accent.
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Courses shall be SCORM (Sharable Content Object Reference Model)
compliant, version 1.2 which is compatible with LMS at PMI.

Each course shall have every physical and functional detail of the equipment /
system supplied.

Each of the e-Learning course shall be based on multiple web pages and
mobile pages with multiple modules.

There shall be option for self-assessment test after every course. In case the
user doesn’t opt for self-assessment test the user shall be able to go to the next
course. There shall be no restriction in no. of times for repeating the
assessments. All correct answers along with the answers marked by the users
shall be displayed at the end of test/quiz.

If Java and Flash, as applicable are not available in the system to run the
package, then there shall be a prompt message for updation of the same.

Each course shall have a self-running interactive content with navigation
buttons containing forward, backward, pause, bookmark and menu options in
the course window.

The course shall contain chapter titled 'Introduction/overview' that explains the
purpose of the course.

The course content shall contain descriptive text shall be factual, specific, terse,
clearly worded, and simply illustrative, so that the user can understand it.

The system shall provide the user with the ability to select the information with a
Cursor.

The course menu should contain table of content linked to concerned pages.
The user shall be given the capability to access all of the functions available on
the system through a menu system. This shall consist of active buttons, which
shall control a hierarchy of pull down/pop-up menus. Menu shall appear quickly
and exist only while a selection is being made. The user shall be given the
capability to position the cursor or pointer on the menu item and use pointer
device such as mouse to activate the function.

Every course shall contain the 3D design/drawing/exploded view/360° turn
around view of the equipment/system, textual description of the
equipment/system and its functionality with video (as applicable), animation and
audio.

The users shall be able to control audio sound level associated with the
courses.

Drawings / text in the courses shall be scalable (Zoom In/ Out).

The user shall have the capability to record a bookmark to mark displayed
information for later recall, whenever he accesses the same course next time.
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1. e-learning Package of an equipment / system shall include e-learning courses
for each of erection, commissioning, operation and maintenance of that
equipment / system.

2. e-learning courses on erection, commissioning, operation and maintenance of
an equipment / system shall include e-learning lessons/chapters/modules (as
required) for erection, commissioning, operation and maintenance respectively
of that equipment / system.

3. The vendor shall get the approval of one sample course from EIC before
proceeding for further courses.

8.04.00 Provision for Fail Safe operation of vital Equipments
All the Plant and equipments / Systems supplied under the contract shall be
designed following “Fail Safe” concept. In case of failure of Power supply like
Electric power, Hydraulic pressure, Pneumatic pressure, Vacuum etc. the system
should be designed in such a way that the equipment/Valves/dampers etc. shall
always move/remains (as applicable) to safest position as per system requirement to
ensure safety of Man and Machinery.

8.05.00 Engineering Co-ordination Procedure

8.05.01 The following principal coordinators will be identified by respective organizations at
time of award of contract:
NTPC Engineering Coordinator (NTPC EC):
Name
Designation
Address
a) Postal
b) Telegraphic / e-Mail
c) FAX : TELEPHONE
Contractor’s/ Vendor’s Engineering Coordinator (VENDOR EC):
Name
Designation
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8.05.02

8.05.03

Address

a) Postal

b) Telegraphic / e-Mail

c) FAX : TELEPHONE :

All engineering correspondence shall be in the name of above coordinators on
behalf of the respective organizations.

Contractor’'s/Vendor’'s Drawing Submission and Approval Procedure:

a) All data/information furnished by Vendor in the form of drawings/
documents/catalogues or in any other form for NTPC’s information/ interface
and or review and approval are referred by the general term “drawings”.

b) Not used

c) All drawings (including those of subvendor’s) shall bear at the right hand
bottom corner the ‘title plate’ with all relevant information duly filled in. The
Contractor shall furnish this format to his sub-vendor along with his purchase
order for sub-vendor’s compliance.

d) Not used

e) The contractor 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 contractor 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
Employer's scope and submit all necessary drawings/ documents for the
same.

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

9) The Contractor shall submit drawing / data / document for Employer’s review
and approval. The drawings submitted by the Contractor/vendor shall be
reviewed by NTPC and their comments shall be forwarded within three (3)
weeks of receipt of drawings. Upon review of each drawing, depending on
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h)

)]

k)

the correctness and completeness of the drawing, the same will be
categorized and approval accorded in one of the following categories:

CATEGORY-I: Approved

CATEGORY- I Approved, subject to incorporation of comments/
modification as noted. Resubmit revised drawing
incorporating the comments.

CATEGORY —lll  Not approved. Resubmit revised drawings for approval
after incorporating comments/ modification as noted.

CATEGORY -V For information and records.

Contractor shall resubmit the drawings approved under Category I, lll & IVR
within two (2) weeks of receipt of comments on the drawings, incorporating
all comments. Every revision of the drawing shall bear a revision index
wherein such revisions shall be highlighted in the form of description or
marked up in the drawing identifying the same with relevant revision Number
enclosed in a triangle (eg. 1, 2, 3 etc). Contractor shall not make any
changes in the portions of the drawing other than those commented. If
changes are required to be made in the portions already approved, the
Contractor shall resubmit the drawing identifying the changes for Employer’s
review and approval. Drawings resubmitted shall show clearly the
portions where the same are revised marking the relevant revision
numbers and Employer shall review only such revised portion of
documents.

In case, the Contractor/ Vendor does not agree with any specific comment,
he shall furnish the explanation for the same to NTPC for consideration. In all
such cases the Contractor shall necessarily enclose explanations along with
the revised drawing (taking care of balance comments) to avoid any delay
and/or duplication in review work.

It is responsibility of the Contractor/ Vendor to get all the drawings approved
in the Category | & IV (as the case may be) and complete engineering
activities within the agreed schedule. Any delay arising out of submission and
modification of drawings shall not alter the contract completion schedule.

If Contractor/ Vendor fails to resubmit the drawings as per the schedule,
construction work at site will not be held up and work will be carried out on
the basis of comments furnished on previous issues of the drawing.

These comments will be taken care by the contractor while submitting the
revised drawing.
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8.06.00

8.06.01

8.06.02

9.00.00

9.01.00

9.02.00

9.02.01

9.02.02

The contractor shall use a single transmittal for drawings. Submission. This shall
include transmittal numbers and date, number of copies being sent, names of the
agencies to whom copies being sent, drawing number and titles, remarks or special
notes if any etc.

ENGINEERING PROGRESS AND EXCEPTION REPORT

The Contractor shall submit every month an Engineering progress and Exception
Report giving the status of each engineering information including

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 Employer within four (4)
weeks of the award of the contract, which shall then be discussed and finalised with
the Employer.

TECHNICAL CO-ORDINATION MEETING

The Contractor shall be called upon to organise and attend monthly Design/
Technical Co-ordination Meetings (TCMs) with the Employer/Employer's
representatives and other Contractors of the Employer during the period of contract.
The Contractor shall attend such meetings at his own cost at NEW DELHI / NOIDA
or at mutually agreed venue as and when required and fully co-operate with such
persons and agencies involved during the discussions.

The Contractor should note that Time is the essence of the contract. In order to
expedite the early completion of engineering activities, the comments of the
Employer shall be discussed across the table during the above Technical Co-
ordination Meeting (s) wherein best efforts shall be made by both sides to ensure the
approval of the drawing.

The Contractor shall ensure availability of the concerned experts / consultants/
personnel who are empowered to take necessary decisions during these meetings.
The Contractor 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.
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9.03.0

10.00.00

11.00.00

12.00.00

13.00.00

13.01.00

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

DESIGN IMPROVEMENTS

The Employer or the Contractor 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.

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 Contractor proceeds with the change.
Following such agreement, the provision thereof, shall be deemed to have been
amended accordingly.

EQUIPMENT BASES

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

PROTECTIVE GUARDS

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

LUBRICANTS, SERVO FLUIDS AND CHEMICALS

All the first fill and one year’s topping requirement of consumables such as greases,
oils, lubricants, servo fluids / control fluids, gases (excluding Hz, CO, and N for
Generator) etc. which will be required to put the equipment covered under the scope
of specifications into successful commissioning/initial operation and to establish
completion of facilities shall be supplied by the contractor. Suitable standard
lubricants as available in India are desired. Efforts should be made to limit the
variety of lubricants to minimum.

Bidder scope shall include supply of H2, CO, and N; as applicable for the Generator
till successful commissioning of Generator.

Bidder shall supply a quantity not less than 10% of the full charge or one (1) year
topping requirement mentioned above (Whichever is higher) of each variety of
lubricants, servo fluids, gases etc. (as detailed above) used which is expected to be
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13.02.00

14.00.00

14.01.00

15.00.00

15.01.00

16.00.00

16.01.00

16.02.00

16.03.00

16.04.00

utilized during the first year of operation. This additional quantity shall be supplied in
separate containers.

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

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

LUBRICATION

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

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 utilised 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 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
Employer.

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 Employer 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.

Iltems 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.
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16.05.00

16.06.00

16.07.00

16.08.00

16.09.00

17.00.00

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.

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

Safety and relief valves shall be provided with the following:
a) Manufacturer's identification.

b) Nominal inlet and outlet sizes in mm.

c) Set pressure in Kg/cm2 (abs).
d) Blowdown and accumulation as percentage of set pressure.

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

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

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

TOOLS AND TACKLES

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

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

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS

GENERAL TECHNICAL PAGE

STAGE-Il (2X660 MW) SECTION VI, PART-C REQUIREMENTS 28 OF 114

EPC PACKAGE BID DOC. NO.:CS-4540-001A-2

181 of 445




CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS o g
Q NTPG

18.00.00

18.01.00

19.00.00

19.01.00

20.00.00

20.01.00

20.02.00

20.03.00

WELDING

If the manufacturer has special requirements relating to the welding procedures for
welds at the terminals of the equipments to be performed by others the requirements
shall be submitted to the Employer 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 Contractor in
accordance with Employer's standard colour coding scheme, which will be furnished
to the Contractor during detailed engineering stage.

PROTECTION AND PRESERVATIVE SHOP COATING
PROTECTION

All coated surfaces shall be protected against abrasion, impact, discoloration and
any other damages. All exposed threaded portions shall be suitably protected with
either metallic or a non-metallic protection device. All ends of all valves and piping
and conduit equipment connections shall be properly sealed with suitable devices to
protect them from damage. All primers/paints/coatings shall take into account the hot
humid, corrosive & alkaline, subsoil or over ground environment as the case may be.
The requirements for painting specification shall be complied with as detailed out in
Part-A & B of the Technical Specification.

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 as per the requirements covered in the relevant part of the Technical
Specification.

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 Employer 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 Contractor after obtaining specific
approval of the Employer regarding the quality of primer proposed to be applied.
Special high temperature primer shall be used on surfaces exposed to temperature

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS

STAGE-III (2X660 MW) SECTION VI, PART-C REQUIREMENTS
EPC PACKAGE BID DOC. NO.:CS-4540-001A-2

GENERAL TECHNICAL PAGE
29 OF 114

182 of 445




CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS o g
Q NTPG

20.04.00

20.05.00

20.06.00

21.00.00

21.01.00

higher than 95 degrees Celsius and such primer shall also be subject to the approval
of the Employer.

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

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

Painting for Civil structures and equipment/system covered under this package shall
be done as specified under technical requirements on civil works in relevant part of
this specifications.

QUALITY ASSURANCE PROGRAMME

To ensure that the equipment and services under the scope of contract whether
manufactured or performed within the Contractor's works or at his sub-contractor’s
premises or at the Employer’s site or at any other place of work are in accordance
with the specifications, the Contractor shall adopt suitable quality assurance
programme to control such activities at all points, as necessary. Such programmes
shall be outlined by the Contractor and shall be finally accepted by the
Employer/authorised representative after discussions before the award of the
contract. The QA programme shall be generally in line with ISO-9001/I1S-14001. A
quality assurance programme of the contractor shall generally cover the following:

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

b) Quality System Manual

c) Design Control System

d) Documentation Control System

e) Qualification data for Bidder’s key Personnel.

f) The procedure for purchase of materials, parts, components and selection of
sub-contractor’'s services including vendor analysis, source inspection,

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

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

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

i) Inspection and test procedure both for manufacture and field activities.
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22.00.00

22.01.00

22.02.00

22.03.00

i) Control of calibration and testing of measuring testing equipments.
k) System for Quality Audits.
)} System for indication and appraisal of inspection status.

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

n) System for handling storage and delivery.
0) System for maintenance of records, and
p) Furnishing of quality plans for manufacturing and field activities detailing out the

specific quality control procedure adopted for controling the quality
characteristics relevant to each item of equipment/component .Formats for the
same will be shared along with QA Coordination procedure.

GENERAL REQUIREMENTS - QUALITY ASSURANCE

All materials, components and equipment covered under this specification shall be
procured, manufactured, erected, commissioned and tested at all the stages, as per
a comprehensive Quality Assurance Programme. An indicative programme of
inspection/tests to be carried out by the contractor for some of the major items is
given in the respective technical specification. This is, however, not intended to form
a comprehensive programme as it is the contractor's responsibility to draw up and
implement such programme duly approved by the Employer. The detailed Quality
Plans for manufacturing and field activities shall be drawn up by the Bidder and will
be submitted to Employer for approval. Schedule of finalisation of such quality plans
will be finalised before award on enclosed format No. QS-01-QAI-P-1/F3-R0.
Monthly progress reports shall be furnished.

Manufacturing Quality Plan will detail out for all the components and
equipment,various tests/inspection, to be carried out as per the requirements of this
specification and standards mentioned therein and quality practices and procedures
followed by Contractor's/ Sub-contractor'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 through C-folders, a web based
system of NTPC ERP, for review and approval.

Field Quality Plans will detail out for all the equipment, the quality practices and
procedures etc. to be followed by the Contractor's "Site Quality Control
Organisation", during various stages of site activities starting from receipt of
materials/equipment at site.
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22.04.00

22.05.00

22.06.00

22.07.00

22.08.00

22.09.00

22.10.00

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 Employer's approval without which
manufacturer shall not proceed. These approved documents shall form a part of the
contract. In these approved Quality Plans, Employer shall identify customer hold
points (CHP), i.e. test/checks which shall be carried out in presence of the
Employer’'s Project Manager or his authorised representative and beyond which the
work will not proceed without consent of Employer in writing. All deviations to this
specification, approved quality plans and applicable standards must be documented
and referred to Employer along with technical justification for approval and
dispositioning.

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

The contractor shall have suitable Field Quality Organization with adequate
manpower at Employer's site, to effectively implement the Field Quality Plan (FQP)
and Field Quality Management System for site activities. The contractor shall submit
the details of proposed FQA setup (organizational structure and manpower) for
employer's approval. The FQA setup shall be in place at least one month before the
start of site activities.

No material shall be despatched from the manufacturer's works before the same is
accepted by Employer's Project Manager/Authorised representative and duly
authorised for despatch by issuance of Material Dispatch Clearance Certificate
(MDCC / CHP Clearance).

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

All welding and brazing shall be carried out as per procedure drawn and qualified in
accordance with requirements of ASME Section IX/BS-4870 or other International
equivalent standard acceptable to the Employer.

All welding/brazing procedures shall be submitted to the Employer or its authorized
representative prior to carrying out the welding/brazing.

All brazers, welders and welding operators employed on any part of the contract
either in Contractor's/his sub-contractor's works or at site or elsewhere shall be
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22.11.00

22.12.00

22.13.00

22.14.00

22.15.00

22.16.00

22.17.00

qualified as per ASME Section-IX or BS-4871 or other equivalent International
Standards acceptable to the Employer. All welding / brazing procedures qualified /
used at shop, will be made available to NTPC during audit / inspection. Procedures
to be qualified at site will be submitted to NTPC for approval.

Not Used.

For all IBR pressure parts and high pressure piping welding, the latest applicable
requirements of the IBR (Indian Boiler Regulations) shall also be essentially
complied with. However, other piping shall be as per relevant code. 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

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

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

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

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.

In general all plates of thickness greater than 40mm & for pressure parts plates of
thickness equal to or greater than 25mm shall be ultrasonically tested otherwise as
specified in respective equipment specification. All bar stock/Forging of diameter
equal to or greater than 40 mm shall be Ultrasonically tested.

The Contractor shall list out all major items/ equipment/ components to be
manufactured in house as well as procured from sub-contractors (BOI).

All the sub-vendors proposed by the Main contractor for procurement of major
bought out items including castings, forgings, semi-finished and finished
components/equipment etc., list of which shall be drawn up by the Contractor and
finalised with the Employer, shall be subject to Employer's approval on enclosed
format as Annexure-Ill.

List of NTPC approved sub vendors against similar Pkg/items is attached as
Section-VI, Part-B ,Chapter E-60 Indicative sub-vendor list.

The contractor's proposal for any new sub vendor for any of the items identified in
indicative sub-vendor list shall necessarily be furnished in the sub vendor
questionnaire & main Contractor Evaluation report format attached as Annexure- VII
with all relevant documents and main contractor's own assessment report
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assessed as per their quality management system for NTPC review and acceptance

New sub vendor proposal will only be considered for NTPC review, provided the
proposal is received sufficiently in time: 90 days prior to ordering date of a Bought-
Out ltems/Start of Manufacturing so as not to impede the progress of the contract.

Major checks and quality requirements as mentioned below shall necessarily be
assessed by main contractor and complied with documentary support in case the
same is not the part of their Quality management system.

i. Duly Filled Main supplier Evaluation Report.

ii. Duly Filled Sub-Supplier Questionnaire.

iii. Factory Registration Certificate.

iv. Overall Organization Chart with Manpower details (Design, Manufacturing, Quality
etc.)
V. Supply reference list of the Sub-Supplier indicating similar product supply order

reference no., customer name, rating of product, date /year of supply, date / year of
commissioning.

vi. List of Manufacturing Equipment available with sub vendor.

Vii. List of Testing Equipment available with sub vendor.

Viii. Manufacturing process execution plan with flow chart indicating various stages of
manufacturing from raw material to finished product including outsourced process, if
any.

iX. Details of Outsourced Manufacturing Processes, if any.

X. Quiality control exercised during receipt, in-process & final inspection.

Xi. Compliance of Statutory requirements (As applicable)

After first submission of proposal to NTPC , In absence of relevant documents/
Incompleteness of the proposal, The main contractor will be given a period of maximum 10
days to submit the compliance of the NTPC comments. In case of nhoncompliance it will be
presumed that main contractor is not serious about pursuing the proposal & the proposal will
be foreclosed.

The proposed Sub vendor will be assessed broadly on following criteria

i) Quality Management System Compliance including raw material/BOIl control,
traceability & control over outsources process

i) Design Capabilities (As applicable)

iii) Manufacturing, Testing & Storage Facility

iv) Processing Capabilities

V) Supply Experience
Vi) Safety Aspect

In case of major observations or non-compliance observed during sub vendor works visit
(Jointly with the main contractor) with respect to the submitted documents, proposed sub
vendor will not be considered for acceptance and Main contractor will be solely responsible in
such cases.

Monthly progress reports on sub-vendor detail. Submission / approval shall be furnished
preferably on enclosed format at Annexure-IV. Such vendor approval shall not relieve the
contractor from any obligation, duty or responsibility under the contract.
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22.18.00

22.19.00

22.20.00

22.21.00

22.22.00

22.23.00

22.24.00

For components/equipment procured by the contractors for the purpose of the
contract, after obtaining the written approval of the Employer, the contractor's
purchase specifications and inquiries shall call for quality plans to be submitted by
the suppliers. The quality plans called for from the sub-contractor 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 Employer and such approved Quality Plans shall form a part of the
purchase order/contract between the Contractor and sub-contractor. Within two (2)
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 Employer on the monthly basis by the Contractor along with a report of the
Purchase Order placed so far for the contract.

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

The contractor shall carry out an inspection and testing programme during
manufacture in his work and that of his subcontractor'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. Contractor shall carry out all tests/inspection required to
establish that the items/equipment conform to requirements of the specification and
the relevant codes/standards specified in the specification, in addition to carrying out
tests as per the approved quality plan.

Quality audit/surveillance/approval of the results of the tests and inspection will not,
however, prejudice the right of the Employer 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
Contractor in ensuring complete conformance of the materials/equipment supplied to
relevant specification, standard, data sheets, drawings, etc.

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

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

Environmental Stress Screening

Environmental stress screening test process / procedure for eliminating infant mortile
components for DDCMIS / PLC based system & for other systems having
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22.25.00

22.26.00

23.00.00
23.01.00

23.01.01

23.02.00

substantial electronics components (as determined by employer) like Electronic
transmitter, CCTV components, PA systems etc. shall be furnished for NTPC
acceptance

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

Software Reliability / Quality Certification

Certification from OEM’s authorized signatory that software offered with DDCMIS,
PLC, CCTV, PA, Pyrometer, CEMS, AAQMS, EQMS, BHMS etc. declaring that the
all the offered software(s) had gone through the established software quality test and
offered software is not of B-version and offered software is also free from all known
bugs as on date of approval of systems documents by NTPC as a part of quality
documentation review and approval process during detail engineering.

QUALITY ASSURANCE DOCUMENTS

The Contractor shall be required to submit the QA Documentation in soft copies, as
identified in respective quality plan with tick ( v')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, soft copies will be furnished not later than two
(2) 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.
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23.03.00

23.04.00

(e.)
(f)

(9)

(h.)
(i.)

Heat Treatment Certificate/Record (Time- temperature Chart)

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

CHP / Inspection reports duly signed by the Inspector of the Employer and
Contractor for the agreed Customer Hold Points.

Certificate of Conformance (COC) wherever applicable.

MDCC

Similarly, the contractor shall be required to submit soft copies 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.

(@)

(b.)

(c)

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.

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.

If a decision is made for 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 two (2)
weeks after the despatch of equipment.
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23.05.00

24.00.00

24.01.00

24.02.00

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 Employer.

For the particular case of phased deliveries, the complete quality document to the
Employer shall be issued not later than two (2) 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
GCC, the Contractor shall proceed to comply with the Project Manager's decision.

The work shall be performed under the supervision of the Project Manager.

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 Contractor'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

(g.)  Supervise Quality Assurance Programme implementation at all stages of the
works.
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25.00.00

25.01.00

25.02.00

25.03.00

25.04.00

25.05.00

INSPECTION, TESTING AND INSPECTION CERTIFICATES

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

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

The Contractor shall give the Project Manager/Inspector fifteen (15) days written
notice of any material being ready for testing. Such tests shall be to the Contractor’s
account except for the expenses of the Inspector’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 contractor may proceed
with test which shall be deemed to have been made in the inspector’s presence and
he shall forthwith forward to the inspector duly certified copies of test reports in two
(2) copies.

The Project Manager or Inspector shall within fifteen (15) days from the date of
inspection as defined herein give notice in writing to the Contractor, 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 Contractor 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 Contractor’s or subcontractor’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 Contractor’s test certificate by the Project Manager /Inspector. Failure
on the part of Project Manager /Inspector to issue such a certificate shall not prevent
the Contractor from proceeding with the works. The completion of these tests or the
issue of the certificates shall not bind the Employer to accept the equipment should
it, on further tests after erection be found not to comply with the contract.
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25.06.00

25.07.00

25.08.00

25.09.00

25.10.00

25.10.01

25.10.02

25.10.03

25.11.00

In all cases where the contract provides for tests whether at the premises or works
of the Contractor or any sub-contractor, the Contractor, except where otherwise
specified shall provide free of charge such items as labour, material, electricity, fuel,
water, stores, apparatus and instruments as may be reasonably demanded by the
Project Manager /Inspector or his authorised representatives to carry out effectively
such tests on the equipment in accordance with the Contractor and shall give
facilities to the Project Manager/Inspector or to his authorised 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 Contractor 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. 25.03.00 - of this chapter, the Contractor shall furnish
quarterly inspection programme indicating schedule dates of inspection at Customer
Hold Point and final inspection stages. Updated quarterly inspection plans will be
made for each three consecutive months and shall be furnished before beginning of
each calendar month.

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

ASSOCIATED DOCUMENT FOR QUALITY ASSURANCE PROGRAMME

List of items requiring quality plan and sub supplier approval. Format No.: QS-01-
QAI-P-01/F3-R0 (Annexure-lll).

Status of items requiring Quality Plan and sub supplier approval. Format enclosed
at Annexure-lV.

Field Welding Schedule Format enclosed at Annexure-V.
TESTING OF MAJOR DESIGN FEATURES:

The major design features of the system shall be demonstrated by the Contractor at
the Contractor's works or any other place mutually agreed within Six months from
the date of LOA. These are the system function tests, which have a major impact on
the detailed system design & finalization of important engineering documents like
configuration, functional grouping, BOM etc., but do not require a fully engineered
system for conductance. Bidder shall identify these features & include detailed test
procedures in the bid, which shall be finalized during discussions with the bidder
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before award. The developments and any augmentation of standard features
undertaken by the Bidder to fulfill the various specification requirements, shall be
also be tested during these major design tests. This shall include but not be limited
to the following.

a) System accuracy tests of DDCMIS for the various type of inputs identified in
Part-B.
b) Loop reaction time for sample loops/ logics.

C) SOE functionality tests.
d) Server changeover.

e) Various response times, having serious implication on operation &
maintenance philosophy.

f) Duty cycle of controller/ HMIPIS with simulated load, representative of the
final engineered load.

9) Connectivity of Switchgear DDCMIS with Switchgear Relay Network.

The results of the above tests, after its acceptance by the Employer, shall be
properly documented and submitted to Employer.

If any of the envisaged tests have been carried out by Bidder in a previous
NTPC project, then the same need not be specifically conducted by the Bidder
for this project, provided it is clearly established by the Bidder & accepted by
the Employer that there is no difference between the system offered for this
project & the previous NTPC project with respect to the test. However, even in
such a case, test report of the previous project shall be submitted by the
Bidder as a part of MDFT (Major Design Feature Test) test report.

25.12.00 DEMONSTRATION OF APPLICATION ENGINEERING
25.12.01 Contractor shall prepare and submit typical implemented scheme in their system
(Control system & HMI) on sample basis. The typical cases to be covered shall
include but not be limited to the following.
(i) Logics/Loops:
a) Drive logics implementation for each type of binary drive along with its
display in HMI.
b) Sequence implementation along with its display in HMI.
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c) Single non-cascade controller implementation.
d) Cascade loop implementation.
e) Master slave implementation with different slave combination.
f) Temperature & pressure compensation for flow signals & pressure

25.12.02

25.12.03

26.00.00

26.01.00

compensation for level signals as applicable.

(ii) HMI Functions:

a) LVS Annunciation.
b) Graphics.
c) HSR

d) Logs/Reports.
e) Calculations (Basic & Performance Calculations).

The above typical cases shall be finalized with the Employer through Technical Co-
ordination meetings.

After review and finalization of the typical cases, the implementation of each logic &
control loop shall be carried out by the Contractor. After implementation of these
logics & loops, the Contractor shall test each logic /loop and record the observations
and demonstrate to Employer at Employer premises during engineering finalization.
Any modifications as a result of the demonstration shall be done and documented as
part of the test report along with the final scheme. Similarly, HMI functions shall also
be demonstrated by the Contractor at Employer premises & the results shall be
documented as part of test report.

During the integrated testing at the Contractor’'s works, only sample checks shall be
done by the Employer for the items covered in above application engineering
demonstration.

PRE-COMMISSIONING AND COMMISSIONING FACILITIES

(a) 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 Employer and the Contractor 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
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(b)

(c)

(d)

(e)

)

included in the Contractor's quality assurance programme as well as those
included in Part-D, Section-VI and elsewhere in the Technical Specifications.

The Contractor'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.

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 Employer six
months prior to the respective implementations. The Employer 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 Employer's commissioning
(start-up) Engineer(s), should be checked out and cleaned. The checking
and inspection of individual systems should then follow a prescribed
schedule to be agreed by Employer.

The Contractor 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.

26.01.00 Contractor shall furnish the commissioning organization chart for review &

acceptance of employer at least eighteen months prior to the schedule date of
synchronization of 1st unit. The chart should contain:

(1.)
(2.)
3.)

Biodata including experience of the Commissioning Engineers.
Role and responsibilities of the Commissioning Organisation members.
Expected duration of posting of the above Commissioning Engineers at site.

26.02.00 Initial Operation

(a)

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.
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26.03.00

(b)

(c)

(d)

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
performance of the equipment/ facility.

The Contractor shall intimate the Employer about the commencement of
initial operation and shall furnish adequate notice to the Employer in this
respect.

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

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 Contractor. 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
Contractor to the full satisfaction of the Employer 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.

Guarantee Tests

a)

b)

c)

The final test as to prove the Functional Guarantees shall be conducted at
Site by the Contractor in presence of the Employer. The contractor's
Commissioning, start-up Engineer shall make the unit ready to conduct such
test before start of initial operation. Such test shall be conducted along
with the Initial Operations.

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
shall be as per specified test codes. 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
Employer's Distributed Digital Control Monitoring and Information system.
Test will be conducted at specified load points.
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d) Any special equipment, tools and tackles required for the successful
completion of the Guarantee Tests shall be provided by the Contractor, free
of cost.
e) The Guarantee tests and specific tests to be conducted on equipments have
been brought out in detail elsewhere in the specifications.

26.04.00 Before start of commissioning of critical equipment, Commissioning Clearance Certificate
(CCC) to be submitted by Main contractor. List of the critical equipments and CCC
format will be provided along with QA Coordination procedure.

27.00.00 TAKING OVER
Upon successful completion of Initial Operations and all the tests conducted to the
Employer's satisfaction, the Employer shall issue to the Contractor a Taking over
Certificate as a proof of the final acceptance of the equipment. Such certificate shall
not unreasonably be withheld nor will the Employer 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
Contractor of any of his obligations which otherwise survive, by the terms and
conditions of the Contract after issuance of such certificate.

28.00.00 TRAINING OF EMPLOYER'S PERSONNEL

28.01.00 The scope of service under training of Employer’'s engineers shall include a training

module covering the areas of Operation & Maintenance.
Such training should cover the following areas as a minimum in order to enable
these personnel to individually take the responsibility of operating and maintaining
the power station in a manner acceptable to the Employer:

(a) Training for Steam Generator & ESP Equipment, TG & Auxiliaries and
related equipments.

(b) Training for Electric Systems including VFD and Electric power supply
system.

(c) Training for other SG/TG related C&l systems/equipments including training
on Flame Monitoring System, Furnace and Flame Viewing System , Turbine
Supervisory System (TSS) including vibration analyzer, vibration monitoring
system axial shift, eccentricity measurements etc. for Main Turbine, BFP
Turbine etc. Burner management study, control loop study, misc. system for
SG C&l, EHTC, Turbine stress control system, Turbine protection system,
ATRS, instrumentation etc.

cl: Training on Engineering, Model building,pre-testing, Post -test fine tuning of
Advance process control systems with faculty having experience of atleast 5
years in Model Process Control.

(d) Training for special packages specified elsewhere in Technical Specification,
Section-VI.
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(e)

(f)
9

(h)

(i)

(k)

U

(m)

Training for various C&l systems/equipment supplied includes the following:
i) DDCMIS - Human Machine Interface — Hardware & Operating System

ii) DDCMIS-Human Machine
Application Software.

Interface System Engineering &

iii) DDCMIS - Control System Hardware and Control system Application
Software.

iv) DDCMIS — Operator Training : Use of the system at Works + at site.

V) DDCMIS — Specialized Network security.

Training for power cycle piping/critical piping.

Training for UPS systems Annunciation system, SWAS, PA system, flue gas
analyzers, CCTV and 24 VDC system.

Training on following aspects of fieldbus (i) Hardware & Software features (ii)
System design, diagnostic and testing (iii) maintenance, troubleshooting and
fault analysis.

Training on Non-Intrusive hardwired Electric Actuator and Fieldbus based
Electric Actuator along with detail training on Foundation Fieldbus/ Profibus interface
used in actuator

Training for numerical relays & networking systems supplied under MV & LT
switchgear system.

Training courses on offered PLC system in the following areas:
(a)
(b.)
(c.)

(d.)  Any other specialized training as required for system operation and
maintenance.

Operator training
Hardware Maintenance training

Software training

Training for Ash Handling System & Coal Handling Plant Equipment and
Auxiliaries

Area Topics Mandays

Product design
- Basic design features

Ash - Theory & principle of operation

Handling | - Latest technological trends in Ash handling plant 300

Plant and design
Plant Visit
- Operational feedback
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- O&M history/problems related to Ash handling
plant

Visit to Manufacturer's Work

- Manufacturing process of
equipments

- Testing facilities

Operation & Maintenance of Plant
- Trouble shooting and fault analysis

- Familiarization of special maintenance
techniques

- Special tool and tackles familiarization

Ash handling

Coal
Handling
Plant

Product design

- Basic design features

- Theory & principle of operation

- Latest technological trends in Coal handling
plant and design

Plant Visit

- Operational feedback

- O&M history/problems related to Coal handling
plant

Visit to Manufacturer's Work

- Manufacturing process of Coal
equipments

- Testing facilities

Operation & Maintenance of Plant

- Trouble shooting and fault analysis

- Familiarization of special maintenance
techniques

- Special tool and tackles familiarization

handling

150

-Basic design features

-Theory & principle of operation

-Latest technological trends in Ultrafiltration
membranes and design
-CIP & CEB of UF system

Plant Visit

n) Training for UF Membranes, RO membranes, Zero Liquid Discharge (ZLD)
Chlorine Di-Oxide (ClO;) generation & dosing system, Condensate
Polishing Plant (CPU) and CW Treatment System.

Area Topics MANDAYS
UF Membranes Product design 7
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-Operational feedback
-O&M history/problems related to UF
membranes
Visit to Manufacturer’s Work
-Manufacturing process of UF membranes
and equipment
-Testing facilities
Operation & Maintenance of Plant
-Trouble shooting and fault analysis
-Familiarization of special maintenance
techniques
-Special tool and tackles familiarization
Area Topics MANDAYS
RO 7
membranes Product design

-Basic design features

-Theory & principle of operation

-Latest technological trends in RO
membranes and design

-Failure analysis, types of failures, causes &
its evaluation, remedies

-CIP of RO system

Plant Visit
-Operational feedback

-O&M history/problems related to RO
membranes

Visit to Manufacturer’s Work

-Manufacturing process of RO membranes
and equipment

-Testing facilities
Operation & Maintenance of Plant
-Trouble shooting and fault analysis

-Familiarization of special maintenance
techniques

-Special tool and tackles familiarization
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Zero Liquid
Discharge
(ZLD)

System Design

- Plant water optimization and Scheme to
achieve the ZLD

- Basic design features

- Latest technological trends for ZLD in
Thermal Power Plant

Plant Visit

- Operational feedback

- O&M history/problems related to plant

Chlorine Di-
Oxide (CIOy)
generation &
dosing system

System/Product Design

- Basic design features

- Theory & principle of operation

- Latest technological trends in Chlorine Di-
Oxide (ClO2) generation & dosing system
and design aspects & Selection criteria.

Plant Visit

- Operational feedback

- O&M history/ problems related to CIO2 plant

Performance Test of generator
- Generator capacity performance testing.

Operation & Maintenance of Plant
-Trouble shooting and fault analysis
-Familiarization of special maintenance
techniques
-Special tool and tackles familiarization

Condensate
Polishing Plant
(CPU)

System/Product Design

- Basic design features including Pre-filters
- Theory & principle of operation

- Latest technological trends in CPU & Pre-

filters and design aspects & Selection criteria.

Plant Visit
- Operational feedback
- O&M history / problems related to CPU plant

Visit to Manufacturer’s Work

-Manufacturing process of pre-filters
and major equipment
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-Testing facilities

Operation & Maintenance of Plant
-Trouble shooting and fault analysis
-Familiarization of special maintenance

techniques
-Special tool and tackles familiarization

CW Treatment
System

System/Product Design

- Basic design features

- Theory & principle of operation

- Latest technological trends and design
aspects & Selection criteria.

Operation & Maintenance of Plant

- Operational feedback

- O&M history / problems related to plant

- Trouble shooting and fault analysis
Familiarization of special maintenance
techniques

- Special tool and tackles familiarization

Note: One week shall constitute of five (5) man days.

PRODUCT

(0) Training for Substation Automation System

AREAS OF TRAINING REQUIEMENT

PRODUCT/SYSTEM DESIGN
Substation Automation System

The contractor shall provide training for NTPC

personnel comprehensively covering

following courses.

1 Computer System Hardware
2 Computer System Software
3 Application Software

MANDAYS: 60 (Total) inclusive of visit to Manufacturer’s site)

(p) Training on Erection methodologies for all the Sub-packages, System and
Equipments associated with the EPC Package, including a visit to power plant
construction site.

The exact details, extent and schedule for training shall be as finalized during
detailed engineering and shall be subject to Employer's approval.

TALCHER THERMAL POWER PROJECT

STAGE-IIl (2X660 MW)

EPC PACKAGE

TECHNICAL SPECIFICATIONS
SECTION VI, PART-C
BID DOC. NO.:CS-4540-001A-2

GENERAL TECHNICAL
REQUIREMENTS

PAGE
50 OF 114

203 of 445




CLAUSE NO.

GENERAL TECHNICAL REQUIREMENTS o g
Q NTPG

28.03.00

28.04.00

28.05.00

28.06.00

28.07.00

28.08.00

The scope of services under training shall also necessarily include training of
Employer's Engineering personnel covering entire scope for the package. This shall
cover all disciplines viz, Mechanical, Electrical, C&l , QA etc. and shall include all the
related areas like Design familiarization, training on product design features and
product design software of major equipment and systems, engineering,
manufacturing, erection, commissioning, training on operating features of
equipment, quality assurance and testing, plant visits and visits to manufacturer’s
works, exposure to various kinds of problems which may be encountered in
fabrication, manufacturing erection, welding etc.

Contractor shall also arrange for training of Employer's personnel in respect of fire
detection and protection systems and other Balance of Plant equipments.

Contractor shall provide training on application of PAUT (Phased array ultrasonic
testing) and TOFD (Time of flight diffraction) techniques for two weeks (at least 80
Hours). The training shall be arranged at least six months prior to the start of
erection works of SG & TG works.

Exact details, extent of training and the training schedule shall be finalized based on
the Bidder’s proposal within two (2) months from placement of award.

In all the above cases, the lodging and boarding of the Employer's personnel shall
be at the cost of Bidder. The Bidder shall make all necessary arrangements towards
the same.

Take off prices (product wise) should be indicated by the Bidder in the Bid Proposal
Sheets. Employer reserves the right to include or exclude these item(s) during
placement of Award.

Note:

For training purposes, one (1) man month implies 30 working days (excluding all
intervening holidays) per person.

2. The total man months in each area shall be divided into suitable number of modules

which shall be discussed and finalized during post award stage.

3. Duration of each module shall not be less than 10 (ten) working days out of which 20

% shall be for plant/manufacturers’ works visits and 80% shall be classroom training.

4. A) Location of classroom training for engineering shall be at Design/Engineering

office.

B) Classroom training for erection/O&M shall be at location of Manufacturers’ works.
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28.09.00

29.00.00

TRAINING REQUIRED IN MAN MONTH

Area

Engineering
(Man months)

Erection
(Man months)

O&M
(Man months)

Steam

Aucxiliaries
including
electricals

Turbine
Generator and its

6.5

9.0

23

Steam Generator
and its Auxiliaries

including
electricals

6.5

9.0

23

Station cal
(Control and

Instrumentation)

3.5

55

10

Ash Handling
Plant

2.0

3.0

5.0

Coal Handling
Plant

1.0

1.5

25

UF Membranes,
RO Membranes,
ZLD, Chlorine Di
Oxide (CIO2)
generation &
dosing system,
Condensate
Polishing Plant
(CPU), CW
Treatment
System

0.2

0.3

0.5

Substation
Automation
System

0.3

0.7

Total

20

29

65

SAFETY ASPECTS DURING CONSTRUCTION AND ERECTION

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

i)
i)

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

Ladders in accordance with Employer'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.
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