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1.0 PERFORMANCE GUARANTEES 

1.1 GENERAL REQUIREMENTS 

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

LL2 All the guarantees shall be demonstrated during functional guarantee/ 
acceptance test. The various tests which are to be carried out during 
performance guarantee/ acceptance test are listed in this Sub-section. The 
guarantee tests shall be conducted at site. 

LI.3 All instruments required for performance testing shall be of the type and 
accuracy required by the code and prior to the test, these shall be calibrated 
in an independent test Institute. The protecting tubes, pressure connections 
and other test connections required for conducting guarantee test shall 
conform to the relevant codes. 

LL4 Tools and tackles, thermowell (both screwed and welded) instruments / 
devices induding flow devices, matching flanges, impulse piping & valves 
etc and any special equipment, required for the successful completion of the 
tests, shall be provided by the bidder. 

1.1 .5 All cost associated with the tests shall be induded in the bid price. 

LL6 Detailed Performance/ Capability Test procedures containing the following 
shall be furnished: 

(a) Objective of the test. 

(b) Various guaranteed parameters & tests as per contract. 

(c) Method of conductance of test and test code. 

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

(f) Correction curves 

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

(h) Scheme showing measurement points. 

(i) Sample calculation. 

0) Acceptance criteria. 

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

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

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

(I) For Category-I Guarantees 

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

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

(II) For Category-IT Guarantees 

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

(III) For Category-llI Guarantees 

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

OR 

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

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

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

(ti) 0.06 % for the period following thereafter. 
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1.2 GUARANTEES UNDER CATIEGORY- I 

The performance guarantees which attract liquidated damages are as 
follows: 

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

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

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

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

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

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

1.2.6 The particulate emission from FSP as specified. 

1.3 GUARANTEES UNDER CA TIEGORY-II 

It shall be guaranteed that maximum total NOx emission from the unit will 
not be more than 260 grams of NOx per giga jou1e of heat input to the 
boiler during the entire operating range of steam generator for the range of 
coals specified. 
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1.4 GUARANTEES UNDER CATIEGORY-Ill 

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

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

1.4.2 Steam turbine generator rated capacity at 89 mm Hg Condenser pressure. 

1.4.3 Run back capabilities. 

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

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

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

1.4.5 Mill capacity at rated fineness 

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

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

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

Coal fineness 

Test Coal 

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

Any available coal from the specified range 

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

1.4.6 life of mill wear parts 

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

1.4.7 No fuel oil support above 30% BMeR load 

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

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

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

1.4.10 Steam temperature imbalance 

It shall be demonstrated at SH and RH outlets (in case of more than one 
outlet) that the temperature imbalance between the outlets does not exceed 
1oo C under all loads including transients. 

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

1.4.12 Furnace Exit Gas Temperature (FEGT) 

It shall be demonstrated that maximum furnace exit gas temperature 
(FEGT) shall be minimum 600c below the minimum initial deformation 
temperature (lOT) of ash. A comprehensive thermal performance test (TPT) 
shall be conducted for this purpose. FEGT shall be demonstrated through 
such TPT by indirect measurement. 

1.4.13 Air Heater exit temperature. 

1.4.14 Air heater air-in-leakage 

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

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

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

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

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

1.4.16 Turbine-Generator set capability 

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

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

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

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

<aJ Unit Start Up 

Start-up time (upto full load) and loading capabilities for Turbine 
Generator together for cold start condition (greater than 36 hrs 
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1.4.18 

shutdown), warm start conditions (between 8 and 36 hrs shutdown) 
and hot start conditions (less than 8 hours shutdown) as indicated by 
the contractor in the offer and accepted by the Owner shall be 
demonstrated ensuring that the various turbine operational 
parameters like vibration, absolute and differential expansion, 
eccentricity and steam-metal temperature mismatch etc are within 
design limits. 

(b) Sudden Total Loss of External Load 

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

(c) Steam Metal Temperature Mismatch limitation 

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

Constant Pressure and Sliding Pressure Operation 

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

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

1.4. 19 Generator Capability 

The Generator stator and rotor windings inclusive of main and neutral 
leads shall be provided with Class-F insulations but rated for c1ass-B 
temperature rise. The maximum permissible temperature of different parts 
of the generator for continuous operation shall be as specified in lEe 34-
1/ 34-3 as applicable. 

1.4.20 Short Circuit Capability 

The Generator shall be capable of withstanding a 3-phase short circuit at the 
generator terminals when operating at maximum continuous rated MV A 
and rated power factor, 105% rated voltage and with fixed excitation for 3 
seconds as per lEe 34-4. 

1.4.21 Excitation System Performance 

(a) The excitation system shall be capable of supplying field forcing for 
Thirty (30) seconds in case of all types of faults, including close in 
faults of the generator. 

(b) The ceiling voltage shall not be less than 150% of the machine 
excitation voltage. 

(c) Nominal excitor response ratio shall not be less than 3.0 per second. 

1.4.22 Capacity with Reduced Hydrogen Pressure 

Generator shall be capable of operating at reduced capacity at reduced 
generator hydrogen pressure in accordance with values furnished. 

1.4.23 Steam Condensing plant 

(a) The value of design condenser pressure to be measured at 300 mm 
above the top row of condenser tubes shall be guaranteed under 
VWO condition, 1% make-up, design C.W. inlet temperature and 
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C.W. flow. The condenser vacuum shall be measured with a vacuum 
grid utilizing ASME basket tips. 

(b) Temperature of condensate, at outlet of condenser, shall not be less 
than saturation temperature corresponding to the condenser 
pressure at all loads. 

(c) Oxygen content in condensate at hotweU outlet shall not exceed 
0.015 cc/ litre over SO-l(X}% load range and shall be determined 
according to calorimetric Indigo-Carmine method. 

(d) Air leakage in the condenser under full load condition shall not 
exceed more than 50% of design value taken for sizing the condenser 
air evacuation system. 

(e) When one half of the condenser is isolated, condenser shall be 
capable of taking at least 60% T.G. load under TMCR conditions. 

(f) The capacity of each vacuum pump in free dry air under standard 
conditions at a condenser pressure of 25.4 nun Hg (abs) and sub 
cooled to 4.17'C below the temperature corresponding to absolute 
suction pressure shall be demonstrated. Correction curves for 
establishing the capacity at site conditions shall also be furnished. 

(g) The air and vapour mixture from air cooling zone of condenser shall 
be 4.17'C below the saturation temperature corresponding to 25.4 
nun Hg (abs) suction pressure. Correction curves for establishing the 
same at site conditions shall also be furnished. 

1.4.24 Condensate Extraction Pumps 

(a) Each CEP set shall be capable of delivering flow and total dynamic 
head corresponding to run out point as specified. 

(b) The vibration, noise level and parallel operation of any two of the 
three pumps shall be demonstrated. 
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l.4 .25 Vacuum Pump 

(a) Each pump shall be capable of meeting functional requirements. 

(b) The vibration, noise level and parallel operation of the pumps shall 
be demonstrated. 

l.4 .26 Boiler Feed Pumps 

(a) Each Boiler Feed Pump set shall be capable to deliver flow and total 
dynamic head corresponding to runout point as specified elsewhere. 

(b) The vibration, noise level and parallel operation of the pumps shall 
be demonstrated as per specification requirements. 

(c) Cold startup/ hot startup of the unit using TDBFP with motive steam 
from auxiliary steam header shall be demonstrated. 

1.4.27 Drip Pumps (if envisaged) 

(a) Each Drip Pump shall be capable of delivering flow and total 
dynamic head corresponding to design point as specified. 

(b) The vibration, noise level shall be demonstrated. 

l.4 .28 Lube Oil Purification system capacity and purity 

(a) Lube Oil Purification system capacity and purity shall be 
demonstrated (with requisite correction curves for variation in inlet 
oil purity). 

(b) The maximum solid particle size and free moisture in the purified oil 
shall not exceed the specified values and quality of oil shall confirm 
to class 15/ 12 (as per ISO 4406) when centrifuging oil is heated to a 
temperature of not more than 65°C. 
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1.4.29 Auxiliary/ Equipment Cooling Water system 

(a) Vibration, parallel operation and noise level of all pumps at the rated 
duty point shall be demonstrated at site. 

(b) Design heat load of plate type heat exchangers and inlet and outlet 
temperatures of the plate type heat exchangers on the primary and 
secondary side to be demonstrated at site. Pressure drop across the 
plate type heat exchanger on the primary and secondary water 
circuit to be demonstrated at site. 

1.4.30 Condenser Cooling Water Pumps 

(a) Each Condenser Cooling Water pump set shall be capable to deliver 
flow and total dynamic head corresponding to ronout point as 
specified elsewhere. 

(b) Vibration, parallel operation and noise level of all pumps shall be 
demonstrated at site. 

1.4.31 HP I LP Bypass capabilities 

The HP I LP Bypass system shall satisfy the following functional 
requirements under automatic interlock action. It shall come into operation 
automatically under the following conditions: 

(a) Generator Circuit breaker opening. 

(b) HP l IP stop valves dosing due to turbine tripping. 

(c) Sudden reduction in demand to house load 

Under all these conditions while passing the required steam flows as per 
the relevant heat balances, the condenser shall be able to swallow the entire 
steam without increasing the exhaust hood temperature and condenser 
pressure beyond the maximum permissible value indicated by the BIDDER 
in his offer and accepted by the OWNER. 
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1.4.32 Feed Water Heaters and Deaerator 

The following parameters shall be demonstrated: 

(a) Dissolved O:z content in feed water at deaerator outlet without 
chemical dosing at all loads, not to exceed 0.005 cc/litre determined 
as per ASTM-D-888 - Reference method-A or Indigo Carmine 
method. 

(b) Free carbondioxide in deaerator effluent shall be non-traceable at all 
loads from zero to VWO with 1% cycle make up. 

(c) Continuous and efficient operation and performance of feed heating 
plant without undue noise and vibrations at all loads and duty 
conditions. 

1.4.33 Automatic on-line Turbine Testing (ATT) system 

On-load testing of turbine protective equipments shall be demonstrated 
without disturbing normal operation and keeping all protective functions 
operative during the test. 

1.4.34 Noise 

All the plant, equipment and systems shall perform continuously without 
exceeding the noise level over the entire range of output and operating 
frequency specified. 

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 651 or BS 5969 or IS 9779. 

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. Corrections for 
background noise shall be considered in line with the applicable standards. 
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1.4.35 

1.4.36 

1.4.37 

1.4.38 

Condensate Polishing Unit 

(a) Effluent quality at outlet of each vessel at its rated design flow and 
design service length between two regenerations (with requisite 
correction curves for variation in the influent quality). 

(b) Pressure drop across the polisher service vessel, as specified, in clean 
and dirty condition of resin at rated design flow. 

Superheater and Reheater Temperature Control Test 

This test shall be conducted to guarantee that SH/RH temperatures are 
maintained within +/- SOC of rated temperature condition from 40% to 
100% TMCR including conditions: HP Heaters out of operations, HP-LP 
Bypass operation. 

Flue Gas Temperature demonstration 

The Bidder shall demonstrate that flue gas temperature at the entry and exit 
of various Boiler heating surfaces and also the variation across the cross 
section perpendicular to gas flow do not exceed the values considered for 
the pressure parts design at all loads of boiler. 

Control & Instrumentation System Requirements 

Performance guarantee tests for closed loop control system shall be carried 
out at site to verify the integrated performance of the total plant C&I and to 
verify as to whether all the important parameters remain within stipulated 
permissible limits under all the operating conditions. In case during this 
tests or otherwise it is observed that the behavior/response of Contractor's 
system (drives actuators/valves etc.) is not satisfactory/ acts as a 
limitation/ restriction in achieving the permissible limits, the Bidder shall 
carry out all required modifications, rectification etc. in his system 
whatsoever so that the permissible limits can be achieved. He shall also 
depute his experts for associating in the above tests and also for carrying 
out the necessary modifications, rectification etc. 
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1.4.39 Balance of Plants: 

For Balance of Plants, functional guarantees like capacities and parameters 
(except power consumption at individual system level) shall be 
demonstrated as per the specification furnished under respective sections 
forming part of this specification. Wherever applicable, Owner may, at his 
sole discretion, consider shop test result as primary indicators of the 
performance. 

1.4.40 Utility Consumption 

Bidder shall have to indicate and demonstrate utility (e.g. OM Water, 
Clarified Water etc) consumptions. 

1.5 TEST CODES, CONDITIONS ETC 

1.5.1 Steam Generator Efficiency 

(a) The steam generator efficiency (by loss method) shall be determined 
as per the requirements of BS EN 12952- 15, 2003 (by loss method) 
and other stipulations brought out hereunder. 

(i) Test loads 100% TMCR 

(ii) Test conditions Boiler operating at rated steam parameter, 
excess air, coal fineness and firing design 
coal 

(iii) Ambient 27"C dry bulb temperature and 60% 
conditions relative humidity. The reference air 

temperature for the efficiency guarantee/ 
testing shall be taken as the temperature of 
air (i.e. 2rC) entering PA and FD fans 

(iv) Number of Two sets of consistent readings for each of 
readings test loads. Average of the test efficiencies 

based on above two readings for each load 
shall be considered for guaranteed 
efficiency 
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(v) APH leakages Guaranteed or actual whichever is higher 
to be 
considered 

(vi) Test Duration Four hours. No soot blowing shall be 
allowed during the test period or during 
stabilization period of four hours prior to 
commencement of the test. 

(vii) Heat Credits No heat credits allowed. The guaranteed 
steam generator efficiency shall be without 
any heat credit. 

(b) The guaranteed efficiency shall comply with following limiting 
parameters with design coal firing: 

(i) Excess air at 20% (minimum) 
economizer outlet at 
100% TMCR load 

(ii) Corrected flue gas 135"C or as predicted by the bidder 
temperature (at at air preheater outlet 
100% TIMCR load) 

1.5.2 Auxiliary Power Consumption 

The unit auxiliary power consumption shall be calculated using the 
following relationship. 

Pa = Pu + Pbbfp 

Pa = Guaranteed Auxiliary Power Consumption 

Pu = Power consumed by the auxiliaries under test. 

Pbbfp = Power consumed by motor drive of turbine driven boiler 
feed booster pump (in case booster pump is driven by independent motor) 
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Note: Pbbfp will be zero if the turbine drive is used to drive both main 
pump and booster pump). 

While guaranteeing the auxiliary power consumption, all continuously 
opera ting unit auxiliaries as specified shall be included. (please refer 
Volume - I, Section 3) 

l. 5.3 Performance/Acceptance Test for Steam generator 

The performance tests shall be conducted in accordance with the latest 
version of ANSI PTe 4.0 except for the specific requirements brought out 
herein below. This test shall be done simultaneously with P-G test of 
Turbine Generator set. During this test, Boiler unit shall be fully on 
automatic control under steady load condition. 

The efficiency tests shall be carried out with the steam generator operating 
at the guaranteed point condition Le. corresponding to 100%, 75%, 60% 
TMCR, or at the agreed loads as near these as possible, with the boiler 
operating at the rated excess air, rated SH/ RH attemperation flows, flue 
gas temperature, coal fineness, etc. corresponding to the loads on boiler. At 
control load, the stable and efficient operation of the unit with the rated 
excess air, rated mill outlet coal fineness, while achieving the rated S/H, 
R/ H steam parameters shall be demonstrated by the Contractor to the 
satisfaction of the Owner. 

For finding out the performance values, corresponding code requirements 
to be fulfilled. 

The measurement and computation of heat losses shall be carried out as 
per the stipulations of ASME PTC 4.0 and shall include but not be limited 
to the following items: 

(a) Dry gas loss. 

(b) Loss due to hydrogen in fueL 

(c) Loss due to moisture in fuel. 

(d) Loss due to moisture in air. 
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(e) Loss due to unburnt carbon in ash. 

Ash samples shall be collected from the furnace bottom hopper, air 
heater hoppers, duct hoppers and ESP hoppers. The ash collection 
rates for computation of losses shall be assumed as 20%, 5% and 3% 
in the furnace bottom hopper, duct hopper and air heater hopper 
respectively. 

(f) Radiation loss. 

(g) Loss due to Carbon Monoxide (CO) in flue gas. 

(h) Any other unaccountable loss through sensible heat in ash and due 
to radiation to furnace bottom hopper. 

(i) Manufacturer's margin. 

l. 5.4 Corrections shall be applied to the tested efficiency, to correct it to the 
design conditions, for variations in the following parameters only: 

(i) Feed water temperature at economiser inlet. 

(ii) Ambient air temperature 

(iii) Relative humidity of ambient air. 

(iv) Hydrogen in coal. 

(v) Moisture in coal. 

(vi) Gross calorific value of coal. 

The Bidder shall furnish correction curves, for Owner's approval, covering 
the expected ranges of variations for all these parameters for the range of 
coals specified. 

In all other aspects, not spelt out above, or in specifications, where ANSI code 
stipulates agreement between the parties concerned before the test, Bidder 
shall get these approved by the Owner. 
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No negative tolerance on account of instrument in-accuracies or otherwise 
shall be allowed on the guaranteed values. 

Performance tests shall also be conducted to prove the steam generating 
capacity of the steam generator at rated parameters at stipulated loads. 

Necessary write ups, schemes, instrument schedules, detailed procedures 
clearly indicating periods of tests, frequency of observations, etc. shall be 
prepared and submitted for all the tests for Owner's review and shall be got 
specifically approved from the Owner within one year of L.o.A. issue. 

1.5.5 Performance / Acceptance Test for Electrostatic precipitator: 

The perfonnance test on electrostatic precipitator will commence after a 
minimum period of three thousand (3OCHJ) hours of continuous operation 
after completion of trial operation. During the interval between the 
commencement of trial operation and the commencement of performance 
test only routine maintenance shall be carried out. No physical or chemical 
cleaning of ESP shall be permitted during this period or immediately before 
the conductance of the performing tests. 

The test efficiency shall be based on the overall performance of the 
electrostatic precipitator over a mutually agreed period of operation under 
the conditions given in this specification and following the normal operation 
of the unit including rapping and normal soot blowing and/or warm-up 
guns. Outlet dust concentration of ESP with one field out in each stream 
while firing worst coal shall be 50 mg/NM3 (max) subjected to applicable 
modification adopted by Environmental Department, Government of India, 
at the time of project execution. 

The performance tests shall be carried out in accordance with Method-17 of 
EPA (Environmental Protection Agency of USA) code. The details of the tests 
shall, however be mutually agreed upon between the OWNER and the 
CONTRACTOR. 

All calibration procedures and standards shall be subjected to the approval of 
the Owner. The protecting tubes, pressure connections and other test 
connections required for conducting guarantee test and maintenance testing 
shall conform to the relevant codes. The Bidder shall fully elaborate, in his 

CONSULTANT , PROCON ENGINEERS 

230

1895656
Line



~NCO 
MAHARASHTRA STATE POWER GENERATION CO. LTD. Volume: II _ ...... __ .... BlDSPECIFICATION NO.' DG/BSL U-6/2011/T-l Section - 8 

REV,RQ MASTER SPECIFICATIONS Page 185 of 555 

proposal, the provisions made to this effect. Method of measurement for all 
air leakage test and power consumption test proposed by the Bidder shall be 
clearly indicated in his offer, and shall be subject to Owner's approval. 

1.5.6 Performance/Acceptance Test for Steam turbine generator 

(a) Performance test fo r the turbine generator set will be conducted in 
accordance with the latest edition of ASME PTC-6. 

(b) Power consumed by the auxiliaries mentioned which is to be 
deducted from electrical power generated, shall be measured during 
the performance/ Acceptance Test. Wherever the measurement is 
not possible, design values of power consumption by an 
auxiliary shall be considered. 

(c) Corrections to the test results for steam turbine shall be applied as 
per the correction curves provided. When the system is 
properly isolated for a performance test, the unaccounted leakages 
should not be more than 0.1 % of the design throttle flow at that load. 
However, during the test, if it is found that the unaccounted for 
leakage is more than 0.1% of design throttle flow at that load, then 
heat rate will be increased by an amount equal to half the difference 
between actual unaccounted for leakage expressed as percentage of 
design throttle flow at that load and 0.1% (allowed by the code). 

(d) The tests shall be arranged in a manner that the normal unit 
operation is not disrupted. Duplicate test runs shall be performed at 
100% TMCR and 80 % TMCR loads. The results of corrected heat rate 
shall agree within 0.25%. If they differ by more than 0.25%, third test 
shall be run at the same point. The corrected result of anyone of the 
three test runs, which deviates from the corrected averaged result 
of all the runs by more than 0.25%, shall be eliminated; otherwise the 
results of all the three tests runs shall be accepted. 

1.5.7 Performance test for the condensers 

Performance test for the condensers shall be conducted in accordance with 
the latest edition of ASME PTC-12.2 with the exception at (a) mentioned 
below: 
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(a) Condenser pressure shall be measured at 300 mm above the top row 
of tubes under VWO conditions, 1% make-up and design C.W. flow 
& design temperature. The condenser pressure shall be measured 
with a vacuum grid utilizing ASME basket tips. The grid is fitted at 
300 mm above top row of condenser tubes. 

(b) Combined pressure drop in condenser tube, water box and inlet and 
outlet piping shall be measured in between intake and discharge 
point of the C.W. system with cleanliness factor of 0.9 and COLTCS 
in service. 

1.5.8 Performance test for Feed Water Heaters and Drain Cooler 

Performance test for feed water heaters shall be conducted in accordance 
with the latest edition of ASME PTC-12.1. 

1.5.9 Performance test for Deaerator 

Performance test for deaerator shall be conducted in accordance with the 
latest edition of ASME PTC-12.3. 

1.5.10 For Balance of plant 

For the Balance of plant equipment, performance test shall be conducted as 
per the relevant codes. The results of the shop test shall be used wherever 
applicable as the base for conducting the test. 

1.6 TEST INTERRUPTIONS 

In the event of a test interruption resulting from an Event of Force Majeure 
or Employer-Caused-Delay, contractor shall be entitled to relief as provided 
in the contract, provided that (except for certain interruptions of a 
Availability Test as specified below), the interrupted Performance test must 
be started again and test data that were collected during the interrupted test 
must be ignored. 
In the event of test interruptions as a result of Force Majeure or Employer-
Caused-Delay during Availability test the test shall not be deemed a 
successful Performance Test where 
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(a) The total cumulative interrupted time during the test is more than 
twenty-four (24) hours 

(b) The total number of interruptions during the test is more than four 
(4) 

Except as provided above, the test resulting from Force Majeure or 
Employer-Caused-Delay shall be extended by an amount equal to the 
length of the interruptions, including time to return to steady-state 
operation. The test data for the period of interruptions shall be excluded 
from analysis and the test data that were collected both before and after the 
interruptions shall be included in the analysis. 

1.7 TEST REPORTS 

The contractor shall prepare test reports for the Availability Test, Efficiency 
Test, Capacity Test and the Emissions Test in which the methods followed, 
instrument readings, graphs, observations, final results obtained etc shall be 
recorded. 

Amount of liquidated Damages (LD) applicable for Category-I guarantees 
shall be as stipulated in Volume I. 

The contractor shall also prepare Heat Balance Diagrams and Correction 
curves for all tests. 

The contractor shall also furnish detail information about: 

(a) Start up trials of the equipments 

(b) Initial trial of total system 

(c) Trial operation 

(d) Procedure for performance guarantee/ acceptance tests. 
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SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL 

 
1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER/ PURCHASER 
 

a) Services and equipment as per “Electrical Scope between BHEL and Vendor”.  
b) Any item/work either supply of equipment or erection material which have not been 

specifically mentioned but are necessary to complete the work for trouble free and 
efficient operation of the plant shall be deemed to be included within the scope of 
this specification. The same shall be provided by the bidder without any extra charge. 

c) Supply of mandatory spares as specified in the specifications of mechanical 
equipments. 

d) Electrical load requirement for AC SYSTEM. 
e) All equipment shall be suitable for the power supply fault levels and other climatic 

conditions mentioned in the enclosed project information. 
f) Bidder to furnish list of makes for each equipment at contract stage, which shall be 

subject to customer/BHEL approval without any commercial and delivery 
implications to BHEL  

g) Various drawings, data sheets as per required format, Quality plans, calculations, 
test reports, test certificates, operation and maintenance manuals etc shall be 
furnished as specified at contract stage. All documents shall be subject to 
customer/BHEL approval without any commercial implication to BHEL. 

h) Motor shall meet minimum requirement of motor specification. 
i) Vendor to clearly indicate equipment locations and local routing lengths in their cable 

listing furnished to BHEL. 
j) Cable BOQ worked out based on routing of cable listing provided by the vendor for 

“both end equipment in vendor’s scope” shall be binding to the vendor with +10 % 
margin to take care of slight variation in routing length & wastages.  

k) Technical requirements shall be as per specifications listed in Clause 4.1, 4.2, 4.3, 
4.4 ,4.5, 4.6, 4.7 & 4.8 below. 
 

2.0        EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR 
                          ELECTRICAL & TERMINAL POINTS: 
 

Refer “Electrical Scope between BHEL and Vendor”. 
 
3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

 
3.1    The electrical specification without any deviation from the technical/quality assurance 
          requirements stipulated shall be deemed to be complied by the bidder in case bidder 
          furnishes the overall compliance of package technical specification in the form of 
          compliance certificate/No deviation certificate. 
 
3.2     No technical submittal such as copies of data sheets, drawings, write-up, quality plans, 
          type test certificates, technical literature, etc, is required during tender stage. Any such 

                submission even if made, shall not be considered as part of offer. 
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4.0 LIST OF ENCLOSURES 

 
4.1 Electrical scope between BHEL & vendor (Annexure-A). 
4.2        Technical specification for Motors DG/BSL U-6/2011/T-1  
4.3 Data Sheet- A along with Annexure-I. 
4.4 Conduits and pipes specification & constructional details of cables. 
4.5 Load data format (Annexure-B).  
4.6 BHEL cable listing format (Annexure –II) 
4.7 Explanatory notes for cable routing 
4.8 Quality Plan 
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REV-0, DATE: 09.03.2015 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS) 

PACKAGES : AC SYSTEM 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT  
PROJECT: BHUSAWAL TPP 

Page 1 of 2 
 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

1 415V MCC 
 
 
 
 

BHEL 
 
 
 

BHEL 
 
 

240 V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall be 
provided by BHEL based on load data provided by vendor at contract 
stage for all equipment supplied by vendor as part of contract. Any other 
voltage level (AC/DC) required will be derived by the vendor. 
 

 

2 Local Push Button Station (for motors) BHEL BHEL Located near the motor. 
 

3 Power cables, control cables and screened control cables 
for  
a)  both end equipment in BHEL’s scope 
b)  both end equipment in vendor’s scope 
c)  one end equipment in vendor’s scope 

 
 
     BHEL 
     BHEL 
     BHEL 

 
 
     BHEL 
     Vendor 
     BHEL 

1. For 3.b) & c): Sizes of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL) in the form of cable 
listing. Finalisation of cable sizes shall be done by BHEL. Vendor shall 
provide lugs & glands accordingly. 
2. Termination at BHEL equipment terminals by BHEL. 
3. Termination at Vendor equipment terminals by Vendor.  

4 Junction box for control & instrumentation cable Vendor Vendor Number  of Junction Boxes shall be sufficient and positioned in the field to 
minimize local cabling ( max 10-12 mtrs) and trunk cable. 

5 Any special type of cable like compensating, co-axial, 
prefab, MICC,  optical fibre etc. 

Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if used 
between PLC/ microprocessor & DCS.  

6 Cable trays, accessories & cable trays supporting system 
 
100/ 50 mm cable trays/ Conduits/ Galvanised steel cable 
troughs for local cabling  

BHEL 
 

Vendor 

BHEL 
 

Vendor 

Local cabling from nearby main route cable tray (BHEL scope) to 
equipment terminal (vendor’s scope) shall be through 100/ 50 mm. cable 
trays/ conduits/ Galvanised steel cable troughs, as per approved layout 
drawing during contract stage. 
 

7 Cable glands ,lugs and bimetallic strip for equipment 
supplied by Vendor 

Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 
2. Solder less crimping type heavy duty tinned copper lugs for power and 
control cables.  

8 Conduit and conduit accessories for cabling between 
equipment supplied by vendor 

Vendor Vendor  Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537.  

9 Lighting BHEL BHEL  
10 Equipment grounding (including electronic earthing) & 

lightning protection 
BHEL BHEL Refer note no. 4 for electronic earthing 
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS) 

PACKAGES : AC SYSTEM 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT  
PROJECT: BHUSAWAL TPP 

Page 2 of 2 
 

S.NO DETAILS SCOPE 
SUPPLY 

 

SCOPE E&C 
 

REMARKS 

11 Below grade grounding  BHEL BHEL  
12 LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage. 
13 Mandatory spares Vendor - Vendor to quote as per specification.  
14 Recommended O & M spares Vendor - As specified elsewhere in specification 
15 Any other equipment/ material/ service required for 

completeness of system based on system offered by the 
vendor (to ensure trouble free and efficient operation of 
the system). 

Vendor Vendor  

16 a) Input cable schedules (Control & Screened Control 
Cables)    
b) Cable interconnection details for above 
c) Cable block diagram 

Vendor 
 

Vendor 
       Vendor 

- 
 
- 
- 

Cable listing for Control and Instrumentation Cable and electronic earthing 
cable  in enclosed excel format shall be submitted by vendor during 
detailed engineering stage. 

17 Electrical Equipment  & cable tray layout drawings Vendor - 
 

For ensuring cabling requirements are met, vendor shall furnish Electrical 
equipment layout & cable tray layout drawings (both in print form as well 
as in AUTOCAD) of the complete plant (including electrical area) indicating 
location and identification of all equipment requiring cabling, and shall 
incorporate cable trays routing details marked on the drawing as per PEM 
interface comments. Cabling arrangement of the same (wherever 
overhead cable trays, trenches, cable ducts, conduits etc.) shall be 
decided during contract stage. Electrical equipment layout & cable tray 
layout drawing shall be subjected to BHEL/ customer approval without any 
commercial implications to BHEL. 
 

18 Electrical Equipment GA drawing Vendor - For necessary interface review. 
NOTES: 

1. Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract. 
2. All QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication. 
3. In case the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction 

Box for suitable termination.  
4. Vendor shall indicate location of Electronic Earth pit in their Civil assignment drawing. 
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REV: 00 DATE:  

STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS) 
PACKAGE: ELECTRIC HOIST FOR AC VENTILATION 
PROJECT  1X660 MW BHUSAWAL TPS UNIT-6 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR’S EQUIPMENT 
  

 
S. NO DETAILS SCOPE 

SUPPLY  
SCOPE E&C 

 
REMARKS 

1 Isolating Switch 
 

Vendor Vendor BHEL will provide one number 415 V(3ph, 3W) supply 
feeder only up to isolating switches for cranes. Any other 
voltage level (AC/DC) required will be derived by the 
vendor. Motor starter shall be part of crane control panel. 

2 Power cables, control cables, screened control cables and any 
special cables (if required) between equipment supplied by vendor. 

Vendor Vendor Cable from supply feeder  to isolating switch shall be in 
BHEL scope. 
 

3 Cabling material (cable trays, accessories, cable tray supporting 
system, conduits etc). 

Vendor Vendor  

4 Equipment Earthing Vendor Vendor All equipment metallic enclosures / frames, metal 
structure etc. shall be grounded at two points each to the 
nearest grounding points / risers provided by BHEL. 

5 Motors Vendor Vendor  
6 Cable glands and lugs for equipment supplied by vendor 

 
Vendor Vendor 1. Double compression Ni-Cr plated brass cable 

glands 
2. Solder less crimping type heavy duty tinned 

copper lugs for power & control cables. 
7 a) Input cable schedules (C & I)    

b) Cable interconnection details for above 
c)    Cable block diagram 

Vendor 
Vendor 
Vendor 

- 
- 
- 

Cable listing for Control and Instrumentation Cable in 
enclosed excel format shall be submitted by vendor 
during detailed engineering stage. 

8 Equipment layout drawings Vendor -  
9 Electrical Equipment GA drawing Vendor -        For necessary interface review. 
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�
�
1.0 GENERAL 

1.1 This specification covers the manufacture, inspection & testing at vendor’s works and delivery to site of conduits,  
pipes and their fittings for electrical installation.

2.0 CODES AND STANDARDS

2.1 The material, constructional features and various processes involved in manufacture shall comply with currently 
applicable Indian Standards.

2.2 The following Indian Standards shall be applicable, in general. However if Data Sheet A specifies conformance to 
other international standards, the equivalent IEC/BS/other standards shall be considered.  

a)  IS:9537 (All Parts) Conduits for electrical installation.

b)  IS:3480  Flexible steel conduits for electrical wiring.

c)  IS:6946  Flexible non-metallic conduits for electrical installation.

d)  IS:1239  Mild steel tubes, tubulars and other wrought steel fittings.
    (for size above 63mm dia of rigid conduits)

e)  IS:2667  Fittings for rigid steel conduits for electrical wiring.

 f)  IS:3837  Accessories for rigid steel conduits for electrical wiring.

g)  IS:3419  Fittings for rigid non-metallic conduits.

h)  IS:6005  Code of practice for phostating iron & steel.

i)  IS:2629  Recommended practice for hot dip galvanizing on iron and steel.

j)  IS:4759  Specification for hot dip zinc coatings on structural steel and allied 
products.

k)  IS:6745  Methods for determination of mass of zinc coating on zinc coated iron 
and steel articles.

3.0 DESIGN REQUIREMENTS AND CONSTRUCTIONAL FEATURES 

The conduit and conduit accessories shall include conduit plugs & caps, gaskets and box cover etc in addition to 
any specific requirement given in Data Sheet A. The diameter of conduits and accessories shall be uniform 
throughout the length.

  
3.1 Rigid Conduits and Fittings

3.1.1 Rigid conduits shall generally conform to the requirements of IS:9537 (Part I & Part II). However conduits above 
63mm diameter shall conform to the requirements of IS:1239. Unless specified otherwise in Data Sheet A, all 
conduits and pipes shall be of medium duty.
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3.1.2 The rigid conduits shall be hot dip galvanized inside and outside. Weight of zinc shall be as per IS:4759. Conduits 
shall be thoroughly cleaned and pretreated, conforming to IS:6005.

3.1.3 Conduits shall be supplied in approximate length as specified below

a) Rigid Conduits   5  metres

b) Flexible Conduits 10 - 30  metres

3.1.4 Each end of conduit length shall be threaded. The ends of conduits shall be sealed with protective caps to prevent 
damage to threaded portions and entrance of moisture and foreign material.

3.1.5 The inside surface of all conduits shall be smooth and suitable for pulling insulated cables and wires without 
damage.

3.1.6 Conduit fittings shall be made out of tube or cast to the shape as to match with corresponding conduit sizes and 
meet their purpose without any special adjustment.

3.1.7 All fittings shall be screwed type and hot dip galvanized inside and outside.

3.2 Flexible Metallic Conduits and Fittings

3.2.1 Flexible metallic conduits shall generally conform to the requirements of IS:3480.

3.2.2 Flexible conduits shall be made of strip steel which shall be of cold rolled mild steel. The strip shall be of uniform 
width and thickness throughout.

3.2.3 The strip shall be electro galvanized to a minimum thickness of 25 microns as specified in IS:3480. The surface of 
the strip shall be thoroughly cleaned before application of protective coating. Pretreatment, before galvanization, 
shall conform to IS:6005. 

3.2.4 The strip for making flexible conduit shall be wound tightly and so overlapped in subsequent helicals that no 
openings are seen in normal position. 

3.2.5 Flexible conduits shall be lead coated for application in high temperature zones, if specifically mentioned in Data   
Sheet A.  

3.2.6 The conduit shall have uniform diameter throughout its length. The internal surface of all conduits shall be smooth 
and suitable for pulling insulated cables and wires without damage.

3.3 PVC Conduits

3.3.1 PVC conduits shall generally conform to the requirements of IS:9537(Part I & Part III).

4.0

4.1 The following stages of manufacture shall be stage inspected by Purchaser or his duly authorized representative.
�

INSPECTION

4.1.1 Inspection of manufacturing processes such as shearing, punching, bending, welding, galvanizing etc.

4.1.2 Inspection of packing material and procedure.
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4.1.3 Inspection of finished product.

4.2 The inspection will be carried out as per agreed quality plan.

5.0

5.1 Rigid Conduits

TESTING

a) Acceptance Tests - as per IS:9537 Part 1 & 2 upto 63mm OD
     - as per IS:1239 above 63mm OD 

  i) Dimension checks

  ii) Bending test (below 32mm OD)

  iii) Compression test

b) Special Tests (as acceptance test) as applicable to galvanizing.

5.2 Flexible Steel Conduits

a) Acceptance Tests - as per IS:3480

  i) Dimension checks

  ii) Linear breaking test

  iii) Test for flexibility

  iv) Bend fracture test

  v) crushing test

b) Special Tests (as acceptance test) as applicable to galvanizing.

5.3 PVC Conduits

a) Type Tests   - as per IS : 9537 (Part 1 & 3)

  i) Dimension checks

  ii) Bending test

  iii) Compression test

  iv) Impact test 

  v) Collapse test

  vi) Resistance test

  vii) Resistance to burning
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  viii) Electrical Characteristics

b) Acceptance tests - as per IS:9537 (Part 1 & 3)

  i) Dimension checks

  ii) Bending test

  iii) Compression test

  iv) Collapse test

  v) Resistance to burning

  vi) Electrical characteristics

5.4 Sampling for the tests shall be done as per applicable standards mentioned above.

5.5 The testing shall be carried out as per agreed quality plan.

6.0

6.1 The  material shall be packed as per manufacturer’s standard. Packing procedure shall be to the purchaser’s  
approval.

PACKING

7.0

7.1 The following information shall be furnished within two weeks of award of contract, for purchaser’s approval. 

DRAWING, DATA AND DOCUMENTS REQUIRED

a) Manufacturing drawings/details.

b) Recommended Field quality plan covering site handling, storing, laying etc. 

c) Final quality plan.

7.3 The following information shall be furnished after testing and inspection

Type Test, routine test and special test certificates in bound volume in requisite number.
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1.0 APPLICABLE STANDARDS:    IS:9537,IS: 1239, IS:3480

DATASHEET A

SPECIFIC TECHNICAL REQUIREMENTS

2.0 RIGID STEEL CONDUITS & STEEL PIPES

a) Material:                  Cold rolled mild steel to IS:226

b) Applicable standard  

  i)  Upto 63mm OD:    IS:9537 Part I & II 

  ii) Above 63mm OD:    IS:1239

c) Surface treatment:    Hot dip galvanizing inside & outside as per
IS:2629

d) Wt. of zinc:     as per IS 4759

e) Duty:      Medium

f) Fittings:                   Screw type as per  IS:2667

3.0  FLEXIBLE CONDUITS:

a) Material:                   Strip steel cold rolled  and annealed        

b) Standard applicable:    IS: 3480

c) Surface treatment:    Electro galvanized as per IS: 3480

d) Whether lead coated:    YES

e) Minimum thickness:    25 microns 
  of zinc coating      

4.0 PVC CONDUITS

a) Material:                   PVC

b) Applicable standard:    IS: 9537 (Part I & III) 

  
�
�
�
�
�
�
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3.0 CONSTRUCTIONAL DETAILS OF CABLES SELECTED

(A)

S.NO.

1
2

3
4

4.1

4.2

4.3

4.5

4.6

5

6
6.1

7

8

8.1

9

9.1

10

10.1

12
12.1

12.2

12.3

12.4

12.5

ARMOUR

EXTRUDED HRPVC FRLS TYPE -ST2 FOR  
MULTI CORE CABLES. SINGLE CORE 
SHALL HAVE NO INNER SHEATH.

90°C

ALUMUNIUM-  16 SQ.MM.  
COPPER- 2.5 SQ. MM. 

INNER SHEATH

INSULATION

415 V AC , 240 V AC & 220V DC

LT POWER CABLES

REFERENCE STANDARD

PARTICULARS

SYSTEM

LT POWER & CONTROL CABLES

IS: 7098 -PART -1

EXTRUDED XLPE

CIRCULAR/ SHAPED

EXTRUDED HRPVC, TYPE-C

IS -5831 & IS-1554 PART-I

SHAPE

IS: 5831 & IS-7098 PART-I

250°C

NO. OF CORES

160°C

MINIMUM SIZE
 2.5 SQ.MM.

VOLTAGE GRADE

STRANDED COMPACTED PLAIN 
ALUMINIUM CONDUCTOR OF H2 GRADE 
CLASS 2 / STRANDED
HIGH CONDUCTIVITY ANNEALED PLAIN 
COPPER.

IS: 7098 -PART -1

1.1 KV

MATERIAL

REFERENCE STANDARD IS 8130

1.1 KV

CONDUCTOR

CIRCULAR

4.4

OUTER SHEATH

REFERENCE STANDARD

MAXIMUM CONDUCTOR 
TEMPERATURE WHEN 
CARRYING CONTINUOSLY 
CURRENT

AS PER CLAUSE 4.2.1

11

REFERENCE STANDARD

1C,2C,3C,3.5C,4C

REFERENCE STANDARD IS: 5831 & IS-7098 PART-I

PAINTING

OUTERMOST LAYER

CONSTRUCTION

CORE IDENTIFICATION

REFERENCE STANDARD

MAXIMUM CONDUCTOR 
TEMPERATURE AT THE 
TERMINATION OF SHORT 
CIRCUIT CURRENT

CABLE DRUMS
TYPE OF DRUM

STANDARD DRUM LENGTH

MARKING

IS 3975 & IS-1554 PART I

EXTRUDED FRLSH HRPVC TYPE ST2

IS: 5831                                       

(i) CABLE SIZE (CROSS SECTION AREA AND NO. OF CORES, VOLTAGE GRADE, WORD 'FRLS', 
REF. IS, TYPE OF CABLE, TYPE OF INSULATION/ SHEATH, MANUFACTURER'S NAME AND/OR 
TRADE NAME, YEAR OF MANUFACTURE-AT EVERY 5M (BY EMBOSSING), 
‘BHEL-PEM’ and ‘CUSTOMER’ Name @5m (by embossing), 
(ii) PROGRESSIVE SEQUENTIAL MARKING OF LENGTH OF CABLE IN METERS- AT EVERY 1M 
(BY EMBOSSING/PRINTING)

BY COLOR CODING AS PER IS: 7098 -
PART -1

i) CONTROL CABLES UPTO 5 CORE- COLOR 
CODING AS PER IS 1554 (Part-1) 
(ii) CONTROL CABLES ABOVE 5 CORES- BY 
NUMBERING AS PER IS 1554 (Part-1). INSULATION 
TO HAVE BLACK COLOR.

 EXTRUDED HRPVC TYPE -ST2 FRLS FOR  MULTI 
CORE CABLES. SINGLE CORE SHALL HAVE NO 
INNER SHEATH.

IS: 5831 & IS-1554  PART I                       

GS ROUND STEEL WIRE ARMOUR FOR TWIN & 
MULTICORE CABLES

DETAILS

STRANDED,NON COMPACTED, HIGH 
CONDUCTIVITY ANNEALED PLAIN COPPER 

IS 8130

LT CONTROL CABLES

70°C

IS -1554 PART -1
220V DC & 110 V AC

ALL WOODEN PARTS FROM SEASONED WOOD AND FERROUS PARTS SHALL BE TREATED 
WITH SUITABLE RUST PREVENTIVE FINISH OR COATING. WOODEN DRUM SHALL BE 
TREATED BY IMMERSING IN COPPER NITRATE SOLUTION. 

NON-MAGNETIC HARD DRAWN 
ALUMINIUM ROUND WIRE ARMOUR OF H4 
GRADE FOR SINGLE CORE CABLES AND 
GS ROUND STEEL WIRE ARMOUR FOR 
MUTI- CORE CABLES

WOODEN (HEAVY CONSTRUCTION)  AS PER IS 10418  

500M FOR LARGER SIZES / 1000M FOR SMALLER SIZES (±) 5% (AS SPECIFIED IN BOQ)

ENTIRE SURFACE TO BE PAINTED. ALL FERROUS PARTS USED SHALL BE TREATED WITH 
SUITABLE RUST PREVENTIVE FINISH OR COATING TO AVOID RUSTING DURING TRANSIT OR 
STORAGE. WOODEN CABLE DRUMS SHALL BE TREATED BY IMMERSING IN COPPER-NITRATE 
SOLUTION. DRUM NUMBER SHALL BE INDICATED ON EACH DRUM.

TO BE COVERED WITH WATERPROOF POLYETHYLENE

IS:3975 & IS 7098 PART I

EXTRUDED FRLSH HRPVC TYPE ST2
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12.6

(B)

S.NO.

1

2

3

3(i)

(a)

(b)

(c)

(d)

(e)

(f)

(ii)

(a)

(b)

(c)

(d)

(e)

(f)

(iii)
(a)

(b)

4

(a)

(b)

(c)

(d)

(e)

(f)

5

6

(a)

7

(a)

(b)

(c)

(d)

(e)

8

9

MATERIAL

Whether FR-LSH Applicable 

SCREENED CONTROL CABLES

NO. OF PAIRS 0.5 sq.mm. - 2P, 4P, 8P,12P, 24P

MATERIAL EXTRUDED HR PVC TYPE-C AS PER IS-5831

VOLTAGE RATING 

TYPE F (INDIVIDUAL & OVERALL SCREENED) & TYPE G (OVERALL 
SCREENED)

CODES AND STANDARD IS-1554 PART-1, IS-5831, IS-8130, IS-694, SEN-4241475, IEC-60332 
(I).

CONDUCTOR

NO. & DIA OF STRANDS 7 X 0.3 mm

0.5 sq.mm

CONDUCTOR MATERIAL STRANDED, TINNED ANNEALED HIGH CONDUCTIVITY  COPPER 

PARTICULARS  DETAILS

VOLTAGE GRADE 1100V

PARTICULAR INFORMATION 
ON DRUM

TYPE OF CABLES

BOTH THE END OF CABLES SHALL BE PROPERLY SEALED WITH HEAT SHRINKABLE SEAL. 
THE CABLE DRUMS SHALL CARRY THE FOLLOWING DETAILS IN PRINTED FORM:
A) MSPGCL
B) MANUFACTURER’S NAME OR TRADE MAKE
C) TYPE OF CABLE & VOLTAGE GRADE
D) YEAR OF MANUFACTURE
E) TYPE OF INSULATION E.G. XLPE/HRPVC/IE2
F) NO. OF CORE AND SIZES OF CABLES
G) CABLE CODE E.G. FRLS/FS
H) SINGLE LENGTH OF CABLE ON DRUM
I) DIRECTION OF ROTATION, BY ARROW
J) APPROX GROSS MASS

THICKNESS IN mm 0.6 (NOMINAL) AS PER IS-694

VOLUME RESISTIVITY (MIN) IN ohm-cm i. 1 x 10^13 Ohm-cm at 27 deg.C / room temp. (Min).
ii. 1 x 10^10 Ohm-cm  at 85 deg.C (Min.)

CROSS SECTION AREA 

CONDUCTOR GRADE ELECTROLYTIC

1100V

REFERENCE STANDARD IS-1554 PART-1 & IS-5831

OD OF COND. INCLUDING INSULATION AS PER MANUFACTURER'S CALCULATIONS / STD. PRACTICE

PAIRING & TWISTING
MAX. LAY OF PAIRS (mm) 60

CONDUCTOR /PAIR IDENTIFICATION AS PER ATTACHED ANNEXURE D

SHIELDING

TYPE OF SHIELDING AL-MYLAR TAPE

INDIVIDUAL PAIR SHIELDING TO BE PROVIDED FOR TYPE-F CABLE ONLY

OVERALL  SHIELDING TO BE PROVIDED FOR BOTH TYPE-F & TYPE-G CABLES

MINIMUM THICKNESS OF INDIVIDUAL PAIR 
SHIELDING 28 MICRONS

MINIMUM THICKNESS OF OVERALL CABLE 
ASSEMBLY SHIELDING 60 MICRONS

Multi stranded Annealed tinned copper drain wire.

COLOUR BLACK

REFERENCE STANDARD

TYPE NON -HYGROSCOPIC WITH FRLS PROPERTY (AS REQUIRED FOR 
MAINTAINING CABLE CIRCULARITY)

INNER SHEATH

EXTRUDED HR PVC TYPE ST-2 AS PER IS-5831

THICKNESS AS PER IS-1554 PART-1

IS-1554 PART-1 & IS-5831

FILLERS (if applicable)

REFERENCE STANDARD  IS-8130

INSULATION 

Size (No. of strands/ Dia. of each strand) 0.5 sq. mm. (7/0.3 mm.)

SHIELDING COVERAGE 100% WITH AT LEAST 25% OVERLAP

 DRAIN WIRE (To be provided separately for individual pair shield and overall shield.)

Material

YES

RIP CORD NON-METALLIC RIP CORD UNDER THE INNER SHEATH

ARMOUR GALVANISED STEEL ROUND WIRE / STRIP AS PER IS-3975 & IS-
1554 PART-1
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10

(a)

(b)

(c)

(d)

(e)

(f)

11

(a)

(b)

(c)

(d)

(e)

(f)

12

(b)

(c)

(d)

(e)

13

14

(a)

(b)

15

(a)

(b)

(c)

(d)

(e)

(f)

OUTER SHEATH

MATERIAL EXTRUDED HR PVC TYPE ST-2 AS PER IS-5831

THICKNESS AS PER IS-1554 PART-1

COLOUR GREY

REFERENCE STANDARD IS-1554 PART-1 & IS-5831

Whether FR-LSH Applicable YES

(i) CABLE SIZE (CROSS SECTION AREA AND NO. OF CORES, 
VOLTAGE GRADE, WORD 'FRLS', REF. IS, TYPE OF CABLE, TYPE 
OF INSULATION/ SHEATH, MANUFACTURER'S NAME AND/OR 
TRADE NAME, YEAR OF MANUFACTURE-AT EVERY 5M (BY 
EMBOSSING), 
‘BHEL-PEM’ and ‘CUSTOMER’ Name @5m (by embossing), 
(ii) PROGRESSIVE SEQUENTIAL MARKING OF LENGTH OF CABLE 
IN METERS- AT EVERY 1M (BY EMBOSSING/PRINTING)

TECHNICAL PARAMETERS (C & I)  AT 20 DEG 
C

0.5 sqmm (IS & OS)
Type F

0.5 sqmm (OS)
Type G

MUTUAL CAPACITANCE (MAX.) AT 0.8 KHz, nF 
/ Km 120 100

MARKING

340

CONDUCTOR LOOP RESISTANCE (MAX.), 
Ohm / Km 78 78

INSULATION RESISTANCE (MIN.), M Ohm / Km 100 100

1.2 1.2

FR-LSH CHARACTERISTICS

CROSS TALK ATTENUATION (MIN.) AT 
0.8KHz, dB / Km 60 60

CHARACTERISTIC IMPEDANCE (MAX.) AT 
1KHz, Ohm 320

Outermost layer TO BE COVERED WITH WATERPROOF POLYETHYLENE

TEST VOLTAGE & DURATION (High Voltage 
Test)

SMOKE DENSITY RATING Max. 60% (As per ASTM D 2843): Area under coverage.

ACID GAS EMMISION Max. 20% by weight (As per IEC-60754-1) 

OXYGEN INDEX Min 29 at room temperature (As per ASTMD 2863) 

Construction 

ALL WOODEN PARTS FROM SEASONED WOOD AND FERROUS 
PARTS SHALL BE TREATED WITH SUITABLE RUST PREVENTIVE 
FINISH OR COATING. WOODEN DRUM SHALL BE TREATED BY 
IMMERSING IN COPPER NITRATE SOLUTION. 

TEMPERATURE INDEX Min. 250 deg.C
 at oxygen index value of 21 (As per ASTMD 2863) 

FLAMMABILITY TEST

1.5 kV  for 1 minute 

Core to shield 1 kV  for 1 minute 

Painting

ENTIRE SURFACE TO BE PAINTED. ALL FERROUS PARTS USED 
SHALL BE TREATED WITH SUITABLE RUST PREVENTIVE FINISH 
OR COATING TO AVOID RUSTING DURING TRANSIT OR STORAGE. 
WOODEN CABLE DRUMS SHALL BE TREATED BY IMMERSING IN 
COPPER-NITRATE SOLUTION. DRUM NUMBER SHALL BE 
INDICATED ON EACH DRUM.

CABLE DRUM DETAILS 

Material Type Wooden, as per IS 10418  

(1) AS PER IEC-332-1
(2)  Swedish Chimney test SEN-SS-424-1475-F3 

ATTENUATION (MAX.) AT 1KHz, dB / Km

Tolerance on drum length ±5%

Standard drum length 1000 metres: upto and including 12 Pairs. 500 metres: above 12 pairs.

Core to core
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TITLE 

LV MOTORS 
DATA SHEET-A 

 
1X660 MW BHUSAWAL TPP 

SPECIFICATION NO.  
 
VOLUME                     II B 
 
SECTION                    D 
 
REV   NO.   00                DATE       28.01.2019 
 
SHEET       1              OF             1 

 
  

1.0 Design ambient temperature   : 50 oC 
 
2.0 Maximum acceptable kW rating of LV motor : 160KW 
 
3.0 Installation (Indoors/ Outdoors)  : As required 

 
4.0 Details of supply system  
 
 a) Rated voltage (with variation)  : 415V  10% 
 b) Rated frequency (with  variation) : 50 Hz (+5% and -5%) 
 c) Combined voltage & freq. variation : 10% (sum of absolute values) 
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 90 kW and upto 160kW : 50 KA for 1 sec. 

(Breaker controlled) 
o Below 90 kW   : 50 KA protected by fuse for 0.2 sec 

(SFU + Contactor controlled) 
 f) LV System grounding   : Effectively grounded 
 
 
5.0 Class of insulation    : Class ‘F’, with temp rise limited to  

class B. 
 
6.0 Minimum voltage for starting   : 80% of rated voltage 

(As percentage of rated voltage)     
 
7.0 Power cables data    : Shall be given during Detailed engg 
 
8.0 Earth Conductor Size & Material  : Shall be given during Detailed engg 
 
9.0 Space heater supply    : 240 V, 1¢ , 50 Hz  
 
10.0 Rating up to which Single phase motor : Acceptable below 0.20  kW 
 
11.0 Additional tests    : As per QP and customer motor spec 

        
12.0 Flame-proof motor 
 

a) Enclosure suitable (As per IS:2148) : As per requirement 
b) Classification of Hazardous area  : As per requirement 

(As per IS: 5572  part-I) 
 

13.0 Makes : As per ANNEXURE-I  
  
14.0 Paint shade : RAL 7032 
 
15.0     Degree of Protection of enclosure (motors):            INDOOR      IP-55 
             OUTDOOR      IPW-55 
 
16.0  Energy efficiency :          IE3 as per IS:12615: 2011 
 
 
 Also detail Customer spec. for Motors to be referred as enclosed with spec.   
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ANNEXURE-I 
 
SUB-VENDOR LIST 
 
The list of approved make of the LT Motors are as mentioned below: 

 
  
 
 
 
 
 
 
 
 
 
 
 
 

 
However, the final list of makes for the LT Motors is subjected to BHEL/Customer 
approval, during contract stage, without any commercial implications. 

S.No. LIST OF LT MOTORS 
1. BHARAT BIJLEE LTD. 
2. CROMPTON GREAVES 
3. ASEA BROWN BOVERI 
4. KIRLOSKAR ELECTRIC CO LTD. 
5. NGEF 

6. SIEMENS 

7. MARATHON 

8. GE-POWER 

9. RAJINDRA ELECT INDUSTRIES 
10. LAXMI HYDRAULICS PVT. LTD 
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LOCATION 
BOARD 

NO. 

CABLE 

B
L

O
C

K
 C

A
B

L
E

 
D

R
G

. N
o

. CONTROL 
CODE 

REMARKS LOAD No. NAME 
PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

S
T

A
N

D
B

Y
 

SIZE 
CODE 

NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL) 

 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (cc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

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

 
LOAD DATA 

(ELECTRICAL) 

JOB NO. 415 ORIGINATING AGENCY PEM (ELECTRICAL) 
PROJECT TITLE 1X660MW BHUSAWAL TPS NAME DATA FILLED UP ON  
SYSTEM / S VENTILATION SYSTEM SIGN. DATA ENTERED ON  
DEPTT. / SECTION ELECTRICAL SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  

                             ANNEXURE - B 
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CABLE SCHEDULE FORMAT ANNEXURE III

UNITCABLENO FROM TO PURPOSE

CABLE SCOPE 
(BHEL PEM/ 
VENDOR) REMARKS CABLESIZE PATHCABLENO

TENTATIVE 
CABLE 
LENGTH
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program 
(developed by Corporate R&D) being used in PEM. 

Rev 0 22 July 2019 Page 1 of 2 

1. For the purpose of clarity, it may please be noted that the information given in regard to the cables to 
be routed through WinPath as per the system elaborated below is called “Cable List”, while the term 
“Cable Schedule” applies to the cable list with routing information added after routing has been 
carried out. 

2. The cable list shall be entered as an MS Excel file in the format as per enclosed template 
EXT_CAB_SCH_FORMAT.XLS. No blank lines, special characters, header, footer, lines, etc. shall be 
introduced in the file. No changes shall be made in the title line (first line) of the template. 

3. The field properties shall be as under: 
a. UNITCABLENO: A/N, up to sixteen (16) characters; each cable shall have its own unique, 

unduplicated cable number. In case this rule is violated, the cable cannot be taken up for 
routing. 

b. FROM: A/N, up to sixty (60) characters; the “From” end equipment/ device description and 
location to be specified here. Information in excess of 60 characters will be truncated after 60 
characters. 

c. TO: A/N, up to sixty (60) characters; the “To” end equipment/ device description and location 
to be specified here. Information in excess of 60 characters will be truncated after 60 
characters. 

d. PURPOSE: A/N, up to sixty (60) characters; the purpose (i.e. power cable/ indication/ 
measurement, etc.) to be specified here. Information in excess of 60 characters will be 
truncated after 60 characters. 

e. REMARKS: A/N, up to forty (40) characters; Any information pertinent to routing to be 
specified here (e.g., cable number of the cable redundant to the cable number being entered). 
Information in excess of 40 characters will be truncated after 40 characters. 

f. CABLESIZE: A/N, 7 characters exactly as per the codes indicated below shall be specified 
here. The program cannot route cables described in any other way/ format. 

g. PATHCABLENO: Field reserved for utilization by the program. User shall not enter any 
information here. 

4. One list shall be prepared for each system/ equipment (i.e., separate and unique cable lists shall be 
prepared for each system). 

5. The cables shall be described as per the scheme listed below: 
 

A   NN   A  NNN 
            |     |     |     | 
 Cable  No. of cores     Cable code         Cable size 
     Voltage (e.g. 01,03,3H, 07) (See C below)    (e.g. 035,185,2.5, 0.5) 
 Code (see B 

below) 
 
(A) SYSTEM VOLTAGE CODES: 

(ac) A = 11KV, B = 6.6KV, C = 3.3KV, D = 415V, E = 240V, F = 110V 
(dc) G = 220V,  H = 110V, J = 48V, K = +24V, L = -24V 

 
(B) CABLE VOLTAGE CODES: 

A = 11KV (Power cables)  
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Explanatory notes for filling up cable list for routing through WinPath, the cable routing program 
(developed by Corporate R&D) being used in PEM. 

Rev 0 22 July 2019 Page 2 of 2 

B = 6.6KV (Power cables) 
C = 3.3KV (Power cables) 
D = 1.1KV (LV & DC system power & control cables) 
E = 0.6KV (0.5 sq. mm. Control cables) 

 
(C) CABLE CODES 

 
PVC Copper 
A = Armoured FRLS   B = Armoured Non-FRLS 
C = unarmoured FRLS  D = Unarmoured Non-FRLS 
 
PVC Aluminium 
E = Armoured FRLS   F = Armoured Non-FRLS 
G = unarmoured FRLS  H = Unarmoured Non-FRLS 
 
XLPE Copper 
J = Armoured FRLS   K = Armoured Non-FRLS 
L = unarmoured FRLS  M = Unarmoured Non-FRLS 
 
XLPE Aluminium 
N = Armoured FRLS   P = Armoured Non-FRLS 
Q = unarmoured FRLS  R = Unarmoured Non-FRLS 

 
S = FIRE SURVIVAL CABLES 
T = TOUGH RUBBER SHEATH 
U = OVERALL SCREENED 
V = PAIRED OVERALL SCREENED 
W = PAIRED INDIVIDUAL SCREENED 
Y = COMPENSATING CABLES 
I = PRE-FABRICATED CABLES 
Z = JELLY FILLED CABLES 
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CUSTOMER  : PROJECT 1X660 MW BHUSAWAL TPP
MAHAGENCO TITLE NUMBER  :

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION 
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE

SHEET 1 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

1.0 ASSEMBLY 1.WORKMANSHIP MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 2 - -

2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 - -
MFG. SPEC. MFG. SPEC.

3.CORRECTNESS MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE

2.0 PAINTING 1.SHADE MA VISUAL SAMPLE MANUFR'S BHEL SPEC. LOG BOOK 2 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT COL.7
STANDARD

3.0 TESTS 1.ROUTINE MA -DO- 100% IS-325/ SAME AS TEST 2 1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL 
SPEC.

2.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPN. 2 1 - NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3

 & RELEVANT IS

BHEL PARTICULARS BIDDER/VENDOR
NAME

SIGNATURE

SPECIFICATION : 

2
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CUSTOMER  : PROJECT 1X660 MW BHUSAWAL TPP
               QUALITY PLAN MAHAGENCO TITLE NUMBER  : 

BIDDER/       :  QUALITY PLAN SPECIFICATION : 
VENDOR      NUMBER PED-506-00-Q-006, REV-01 TITLE :

SHEET 2 OF 2 SYSTEM ITEM  AC ELECT. MOTORS BELOW 55KW (LV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 10 11

3.NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPN. 2 1 -
DETAILS DATA SHEET DATA SHEET REPORT

NOTES:

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES.  THE
 SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

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

Legends for Inspection agency

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

P. PERFORM
W. WITNESS
V. VERIFY

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

SPECIFICATION :

2
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CUSTOMER  : PROJECT 1X660 MW BHUSAWAL TPP SPECIFICATION :
MAHAGENCO TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 1 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11
1.0 RAW MATERIAL & BOUGHT OUT

CONTROL

1.1 SHEET STEEL, PLATES, 1.SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3 - -
SECTION, EYEBOLTS CONDITION BLINKS,

CRACKS,
WAVINESS
ETC

2.DIMENSIONS MA MEASUREMENT SAMPLE MANFR'S MANFR'S -DO- 3 - -
DRG./SPEC DRG./SPEC

3.PROOF LOAD MA MECH. TEST -DO- -DO- -DO- INSPEC. 3 - 2
TEST (EYE REPORT
BOLT)

1.2 HARDWARES 1.SURFACE MA VISUAL 100% FREE  FROM -DO- 3 - -
CONDITION CRACKS, UN-

EVENNESS 
ETC.

2.PROPERTY MA VISUAL SAMPLES MANFR'S RELEVENT SUPPLIERS 3 - 2 PROPERTY CLASS 
CLASS DRG./SPEC IS/SPEC. TC & LOG MARKING SHALL BE

BOOK CHECKED BY THE
VENDOR

1.3 CASTING 1.SURFACE MA VISUAL 100% FREE FROM LOG BOOK 3 - 2
CONDITION CRACKS, 

BLOW HOLES
ETC.

2.CHEM. & MA CHEM & MECH 1/HEAT NO. MANFR'S RELEVENT SUPPLIER'S 3 - 2 HEAT NO. SHALL BE
PHY. PROP. TEST DRG./SPEC IS/ TC VERIFIED

3.DIMENSIONS MA MEASUREMENT 100% MANUFR'S MANUFR'S LOG BOOK 3 - 2
DRG. DRG.

1.4 PAINT & VARNISH 1.MAKE, SHADE, MA VISUAL 100% MANFR'S MANFR'S LOG BOOK 3 - 2
SHELF LIFE & CONTINUOUS DRG./SPEC DRG./SPEC
TYPE

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

2 10
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CUSTOMER  : PROJECT 1X660 MW BHUSAWAL TPP SPECIFICATION : 
MAHAGENCO TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :   
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                     

SHEET 2 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.5 SHAFT 1. SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - - VENDOR'S APPROVAL
(FORGED OR ROLLED) COND. VISUAL IDENTIFICATION SHALL BE

DEFECTS MAINTAINED

2. CHEM. & MA CHEM. & 1/HEAT NO. MFG. DRG. RELEVANT SUPPLIER'S 3 - 2
PHYSICAL PHYSICAL OR HEAT SPEC. IS TC
PROPERTIES TESTS TREATMENT

BATCH NO

3. DIMENSIONS MA MEASUREMENT 100% -DO- MANUFR'S LOG BOOK 3 - 2
DRG.

4.INTERNAL CR UT -DO- ASTM-A388 MANUFR'S -DO- 3 2 1 FOR DIA OF 55 MM & 
FLAWS SPEC. ABOVE

BHEL SPEC.

1.6 SPACE HEATERS, CONNEC- 1. MAKE & MA VISUAL -DO- MANUFR'S MANUFR'S -DO- 3 - 2
TORS, TERMINAL BLOCKS, RATING DRG.  SPEC. DRG.  SPEC.
CABLES, CABLE LUGS,
CARBON BRUSH TEMP.
DETECTORS, RTD, BTD'S

2. PHYSICAL MA -DO- -DO- - NO PHYS. DAMAGE, -DO- 3 - 2
COND. NO ELECTRICAL

DISCONTINUITY

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2
(WHEREVER DRG./  SPEC. DRG. / SPEC.
APPLICABLE)

4.PERFORMANCE/ MA TEST 100% -DO- -DO- INSP. 3 - 2
CALIBRATION REPORT

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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CUSTOMER  : PROJECT 1X660 MW BHUSAWAL TPP SPECIFICATION :
MAHAGENCO TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION : 
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 3 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

1.7 OTHER INSULATING 1. SURFACE MA VISUAL 100% - NO VISUAL INSPT. 3 - 2
MATERIALS LIKE SLEEVES, COND. ETC. DEFECTS REPORT
BINDINGS CORDS, PAPERS,
PRESS BOARDS ETC.

2. OTHER
CHARACTERISTICS MA TEST SAMPLE MANUF'S MANUF'S LOG BOOK 3 - 2

SPEC. SPEC. AND OR
SUPPLIER'S 

TC

1.8 SHEET STAMPING 1. SURFACE MA VISUAL 100% - NO VISUAL LOG BOOK 3 - -
(PUNCHED) COND. DEFECTS

(FREE FROM 
BURS)

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S -DO- 3 - 2 FOR MV MOTOR INSULA-
INCLUDING BURS DRG.  . DRG.  TION/VARNISH THICKNESS
HEIGHT SHALL BE MORE THAN

THE BURS HEIGHT
3. ACCEPTANCE MA ELECT. & MECH -DO- MANUF'S RELEVANT SUPPLIER'S 3 - 2
TESTS TESTS SPEC./ IS TC

RELEVANT
IS

1.9 CONDUCTORS 1. SURFACE MA VISUAL 100% - FREE FROM LOG BOOK 3* - 2*
FINISH VISUAL 

DEFECTS

2.ELECT. PROP, & MA ELECT. & SAMPLES RELEVANT IS/ RELEVANT IS/ SUPPLIERS 3 - 2
MECH. PROP MECH.TEST BS OR BS OR TC & 

OTHER OTHER VENDOR'S
STANDARDS STANDARDS INSPN.

REPORTS

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102

* MOTOR MANUFACTURER TO 
CONDUCT VISUAL CHECK FOR 
SURFACE FINISH ON RANDOM 
BASIS (10% SAMPLE) AT HIS 
WORKS AND MAINTAIN 
RECORD FOR VERIFICATION 
BY BHEL/CUSTOMER.
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CUSTOMER  : PROJECT 1X660 MW BHUSAWAL TPP SPECIFICATION : 
MAHAGENCO TITLE NUMBER  : 

               QUALITY PLAN BIDDER/       : QUALITY PLAN SPECIFICATION :     
VENDOR NUMBER PED-506-00-Q-007, REV-03 TITLE                  

SHEET 4 OF 9 SYSTEM ITEM: AC ELECT. MOTORS 55 KW & ABOVE (LV & MV) SECTION   VOLUME III
SL. COMPONENT/OPERATION CHARACTERISTIC CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD

CHECK P W V

1 3 4 5 6 7 8 9 11

3.DIMENSIONS MA MEASUREMENT -DO- -DO- -DO- Log  Book 3 - 2

1.10 BEARINGS 1.MAKE & TYPE MA VISUAL 100%
MANFR'S DRG./ 
APPROVED 
DATASHEET

MANFR'S DRG./ 
APPROVED 
DATASHEET

-DO- 3 - 2

2.DIMENSIONS MA MEASUREMENT SAMPLE BHEL DATA BHEL DATA -DO- 3 - 2
SHEET SHEET BEARING

MANUF'S
CATALOGUES

3.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - 2
FINISH VISUAL 

DEFECTS

1.11 SLIP RING 1.SURFACE MA VISUAL 100% - -DO- -DO- 3 - -
(WHEREVER APPLICABLE) COND.

2.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

3.TEMP.WITH- MA ELECT.TEST -DO- MANUF'S MANUF'S -DO- 3 - 2

STAND CAPACITY SPEC./ BHEL 
SPEC. SPEC./ BHEL SPEC.

4.HV/IR MA -DO- 100% -DO- -DO- -DO- 3 - 2

1.12 OIL SEALS & GASKETS 1.MATERIAL OF MA VISUAL 100% MANUF'S MANUF'S -DO- 3 - -
GASKET DRG/SPECS DRG./ SPECS.

2.SURFACE MA VISUAL 100% - FREE FROM -DO- 3 - -
COND. VISUAL 

DEFECTS

3.DIMENSIONS MA MEASUREMENT SAMPLE MANUF'S MANUF'S -DO- 3 - -
DRG DRG

BHEL PARTICULARS BIDDER/VENDOR
NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL

102
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