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1.0 INTENT OF SPECIFICATION 
 

1.1 The specification is intended to cover Engineering, design, manufacture, inspection & 
Testing at manufacturers works/subvendor's work, Painting at manufactures works, duty 
packed for transportation, delivery to site, unloading storage & handling at site, erection & 
commissioning, carrying out acceptance tests at site, final painting and handing over to 
customer the complete Air conditioning system on turnkey basis as per details  in different 
sections / volumes of this specification for 2X500 MW NEW NEYVELI. 

 
1.2 The contractor shall be responsible for providing all material, equipment & services, which 

are required to fulfil the intent of ensuring operability, maintainability, reliability and complete 
safety of the complete work covered under this specification, irrespective of whether it has 
been specifically listed herein or not. Omission of specific reference to any component / 
accessory necessary for proper performance of the equipment shall not relieve the 
contractor of the responsibility of providing such facilities to complete the supply, erection 
and commissioning of AIR CONDITIONING SYSTEM. 

 
1.3 It is not the intent to specify herein all the details of design and manufacture. However, the 

equipment shall conform in all respects to high standards of design, engineering and 
workmanship and shall be capable of performing the required duties in a manner acceptable 
to purchaser who will interpret the meaning of drawings and specifications and shall be 
entitled to reject any work or material which in his judgement is not in full accordance 
herewith. 

 
1.4 The extent of supply under the contract includes all items shown in the drawings, 

notwithstanding the fact that such items may have been omitted from the specification or 
schedules. Similarly, the extent of supply also includes all items mentioned in the 
specification and /or schedules, notwithstanding the fact that such items may have been 
omitted in the drawing.  

 
1.5 The general term and conditions, instructions to tenderer and other attachment referred to 

elsewhere are made part of the tender specification. The equipment materials and works 
covered by this specification is subject to compliance to all attachments referred to in the 
specification. The bidder shall be responsible for and governed by all requirements 
stipulated herein.  

 
1.6 While all efforts have been made to make the specification requirement complete & 

unambiguous, it shall be bidders’ responsibility to ask for missing information , ensure 
completeness of specification, to bring out any contradictory / conflicting requirement in 
different sections of the specification and within a section itself  to the notice of BHEL and to 
seek any clarification on specification requirement  in the format enclosed under Vol-III of 
the specification   within 10 days of receipt of tender documents. In absence of any such 
clarifications, in case of any contradictory requirement, the more stringent requirement as 
per interpretation of Purchaser/Customer shall prevail and shall be complied by the bidder 
without any commercial implication on account of the same. Further in case of any missing 
information in the specification not brought out by the prospective bidders as part of pre-bid 
clarification, the same shall be furnished by Purchaser/ Customer as and when brought to 
their notice either by the bidder or by purchaser/ customer themselves. However, such 
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requirements shall be binding on the successful bidder without any commercial & delivery 
implication.  

 
1.7 The bidder’s offer shall not carry any sections like clarification, interpretations and /or 

assumptions. 
 
1.8 Deviations, if any, should be very clearly brought out clause by clause in the enclosed 

schedule; otherwise, it will be presumed that the vendor's offer is strictly in line with NIT 
specification. 

 
1.9      Any commercial documents / deviations shall not be considered during technical evaluation. 

Moreover any technical deviations included in commercial deviation either explicit or implicit 
shall be considered null and void even if agreed by BHEL during commercial evaluation 
stage. 

 
1.10   In the event of any conflict between the requirements of two clauses of this specification   

documents or requirements of different codes and standards specified, the more stringent 
requirement as per the interpretation of the owner shall apply. 

   
1.11 In case all above requirements are not complied with, the offer may be considered as 

incomplete and would become liable for rejection.  
 
1.12 Unless specified otherwise, all through the specification, the word contractor shall have 

same meaning as successful bidder /vendor and Customer/ Purchaser/Employer will mean   
BHEL and /or NNTPS including their consultant as interpreted by BHEL in the relevant 
context.  
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SECTION - 2 

2 GENERAL PROJECT INFORMATION 

2.1 Introduction 

 The project site at Neyveli has distinct location advantages, being at pit-head 
distance from the source of lignite supply from Mines, making it convenient for 
transportation of lignite by belt conveyor. Water source is readily available from 
the nearby mines lake. Besides, other infrastructure such as access road, railway 
connection etc, already exist.  

2.2 Power Plant Site 

 The power plant site is located at Neyveli, opposite to the now defunct Fertilizer 
and Briquetting & Carbonization Plant, near TPS-1 Expansion and TPS-II.  

2.3 Project & Site Information  

(i). Owner/Purchaser : Neyveli Lignite Corporation Limited (NLC 
Ltd), Neyveli, Cuddalore District, Tamil 
Nadu State, India 

(ii). Consultant : Lahmeyer International (India) Pvt. Ltd 
(LII), Gurgaon, NCR, India. 

(iii). Project Title : 2x500 MW Neyveli New Thermal Power 
Station (NNTPS) 

(iv). Location : 200 kms south of Chennai and 50 kms 
south-west of Cuddalore 

(v). Latitude : 11� 34’ 00”  N to 11� 35’ 00” N 

(vi). Longitude : 79� 26’ 00”  E to 79� 27’ 00” E 

(vii). Elevation above MSL : +67 m 

(viii). Nearest Railway Station : Neyveli, 

(ix). Nearest Sea Port : Chennai, at a distance of 200 km 

(x). Nearest Airport : Chennai, at a distance of 200 km 

(xi). Road Access/Approach to 
Site 

: Connected by Chennai-Thanjavur NH 45C 
road and state highway connecting 
Cuddalore – Virudhachalam via Neyveli. 
Both NH and state high way roads are 
well connected to NLC township 
roads.The approach road is approximately 
15 kms from Chennai–Thanjavur NH – 
45C road 

(xii). Site Meteorological Data   

 • Max ambient 
temperature 

: 42.8� C 
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 • Min Ambient 
Temperature 

: 26.9� C 

 • Wet bulb temp : 29� C 

 • Max. Relative Humidity : 92 % in the month of September 

 • Min. Relative Humidity : 23 % in the month of May 

 • Rainfall : About 1265.7 mm annually (average) 

 • Wind direction : South West to North East direction 

 • Wind Speed : 97.2 km/hr (maximum recorded)                     
4.3 km/hr (average wind speed) 

 • Seismicity : As per IS: 1893 (part 4) (Zone-II) 
Importance factor: 1.75. 

(xiii). Languages spoken in the 
region 

: English, Tamil 

 

***** 
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1. FUNCTION                                                

 The purpose of the system is to provide air-conditioning system for different areas of 
2x500 MW NEW NEYVELI under the scope of BHEL. 

2. SYSTEM DESCRIPTION 

2.1 MAIN POWER HOUSE BUILDING (AC PLANT-1) 

a) AC  PLANT‐1,  combined  for  unit‐1  &  2,  in main  power  house  building  is 
provided to cater the air conditioning requirements of the following areas:‐  

 Central Control Room.  

 Electrical Equipment Room. 

 UPS (Uninterrupted Power Supply) room and Battery Charger room. 

 Steam and water analysis system rooms (SWAS) Panel Rooms (dry panel). 

 Shift incharge room. 

 Various floors of service building 

b) The air conditioning plant shall comprise of 2 x 250 TR capacity VAM as 
working and 1 x 250 TR capacity centrifugal machine as standby. The 
condenser cooling water shall be circulated through these units by means of 
3 x 50% horizontal split casing centrifugal pump sets and 3 x 50% FRP 
cooling towers.  The chilled water produced by the chilling units shall be 
circulated to the air handling units by means horizontal centrifugal pump sets. 
These AHU shall be located in AHU rooms near by the air-conditioned areas 
in Power House and Service bld. The conditioned air from AHUs shall be 
distributed to the air-conditioned areas by galvanised sheet steel ducting and 
extruded Aluminium grilles / diffusers with volume control dampers and 
supporting frames. The return air is led back to the AHU Room in ducts for air 
conditioned areas at 17.0M level in control tower. For balance areas the 
return air shall be collected above the false ceiling and led back to the AHU 
rooms which acts as mixing plenum for return and fresh air. 

c) Controls for the AC plant shall be PLC based (common PLC for AC & 
ventilation system and shall be in AC vendor scope). 

2.2 ESP Control room for Unit-1 and Unit-2 (AC plant-2) 

 The air conditioning plant shall comprise of (2 x 100TR) water Cooled Screw chillers 
(1 working + 1 standby). The condenser cooling water shall be circulated through 
these units by means of 2 x 100% horizontal/back pull out type split casing centrifugal 
pump sets and 2 x 100% FRP cooling towers.  The chilled water produced by the 
chilling units shall be circulated to the air handling units by means horizontal/back pull 
out type centrifugal pump sets. These AHU shall be located in AHU rooms located 
near by the air-conditioned areas in each ESP building. The conditioned air from 
AHUs shall be distributed to the air-conditioned areas by galvanised sheet steel 
ducting and extruded Aluminium grilles / diffusers with volume control dampers and 
supporting frames. The return air shall be collected above the false ceiling and led 
back to the AHU rooms which acts as mixing plenum for return and fresh air. 

2.3 SPLIT TYPE AIR CONDITIONERS 

 Split type air conditioners (air cooled) shall be provided to cater to the air conditioning 
requirements of Compressor house control room areas having workstation for 
auxiliary plant. For areas requiring multiple working split ACs, One (1) No. standby (of 
same capacity) shall be provided. (Only those aux. control rooms which are under 
scope of BHEL). Local isolator / MCB shall be provided with split units. 
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 Local Distribution Boards containing Switch / MCB shall be provided for Split Air 

Conditioners, and FCUs. Each split unit shall also be provided with suitable rating 
stabiliser. 

 Single phase electrical feeders of following ratings shall be provided for split units. 
Bidder to ensure the suitability as per these feeder requirement.  

 BEE rating of the split ACs shall be 5 star. 

Capacity of Split AC Single phase feeder 

1.5 TR 2.2 KW 

2TR 3.0 KW 

 

3.0 DESIGN CRITERIA 

3.1 SYSTEM DESIGN CRITERIA 

a) The inside design conditions to be maintained shall be as under: 

23 ± 1°C & RH 55% ± 5%  

For winter heating load calculation, 50% of combined light load and 
equipment / panel load as available in the room shall be considered. 

b) A design margin of 10% on grand total heat shall be considered while 
designing the AC Plant capacity for each area.  

c) For other design parameters refer to clause 12.4, 12.5 (NTA2), 12.5, 12.6 
(NTA1) and other relevant clauses of section C-2, customer specifications. 

  

3.2 SYSTEM CAPACITY AND CONFIGURATION: 

a) For AC Plant 1:  

2 x 250 TR Actual capacity VAM (Both working) and 1x 250 TR Centrifugal 
Chiller (Standby) shall be provided. 

b) For AC Plant 2: 

2 x 100 TR Actual capacity water cooled screw chillers (1 working + 1 
Standby) shall be provided. 

 

3.3 LAYOUT CONSIDERATIONS: 

AC PLANT-1    

a. The central chilled water plant, Condenser Water & Chilled Water Pumps 
for AC Plant shall be housed in AC Plant Room at 0.0 M level Power 
House Building. 

b. The AHUs for this AC Plant would be located as under: 

 3 AHUs (3 x 50 %) for areas at 17 m i.e CCR, EER, Computer room, 
shift in-charge, etc located in AHU Room at 24 M level of Power House 
Building. 

 2 AHUs (1W + 1SB) for areas at 8.5 m i.e UPS room, DC Charger room 
etc, located in AHU Room at 8.5 M level and SWAS room located at 0 m 
level of Power House Building. 
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 2 x 50% or 1X100% AHU for the ground floor of service building. 

 2 x 50% AHUs for service bld. (from 1st floor to 4th floor). 

c. The Cooling Towers, Make-up water Storage Tank, Expansion Tank , 
Storage Tanks and Water Softening plant shall be located at 32 M level 
in BC Bay. 

d. 5 T Capacity Chain pulley block with Monorail arrangement shall be 
provided for the AC Plant room only for maintenance purpose (By BHEL) 

e. One No 2 T Capacity Chain pulley block with as many hooks as the no of 
AHUs shall be provided for each AHU room.(By BHEL) 

a) AC PLANT-2    

a. The central chilled water plant, Condenser Water & Chilled Water 
Pumps for AC Plant shall be housed in AC Plant Room at 0.0 M level 
in near ESP control room bld- 1. 

b. The AHUs for this AC Plant would be located as under: 

 2 AHUs (2 x 100 % or 3 x 50 %) for areas at 11 m i.e ESP control 
room located in AHU Room at 11 M level of ESP-1 Building. 

 2 AHUs (2 x 100 % or 3 x 50 %) for areas at 11 m i.e ESP control 
room located in AHU Room at 11 M level of ESP-2 Building  

c. The Cooling Towers, Make-up water Storage Tank, Expansion Tank 
Storage Tanks and Water Softening plant shall be located at roof of 
AC plant room-2. 

d.        3 T Capacity Chain pulley block with Monorail arrangement shall be 
provided for the AC Plant room only for maintenance purpose (By 
BHEL) 

e. One No 2 T Capacity Chain pulley block with as many hooks as the 
no of AHUs shall be provided for each AHU room.(By BHEL) 

  Note: The locations given above are tentative and may change during detail 
engineering. 

 

3.4 SPECIAL CONSIDERATION 

a) The equipment shall have 10% reserve capacity over and above the 
selected capacity 

b) Further design margins in various equipment shall be as per relevant 
clauses of section C-2, customer specifications. 

c) All equipment shall be of high quality and high efficiency meeting the 
stipulated power consumption as defined elsewhere in the specifications. 

 

4.0 EQUIPMENT DESCRIPTION 

4.1 WATER COOLED VAM: 

a) Refer to clause 12.6.1, 12.6.1.1 NTA-2 and other relevant clauses of 
section C-2, customer specifications. 

b) The minimum COP and IPLV of VAM shall not be 1.00 and 1.05 
respectively as per ARI 560. 
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c) Accessories (valves, pressure gauges, water flow switches, controls and 

instruments etc shall be provided with each screw chiller as per customer 
approved PID 

4.2 WATER COOLED CENTRIFUGAL CHILLER 

a) Refer to clause 12.6.1.2 NTA-2, and other relevant clauses of section C-
2, customer specifications. 

b) The minimum COP and IPLV of Screw/Scroll/centrifugal chiller shall not 
be 5.4 and 6.17 respectively as per ARI 550. 

c) Accessories (valves, pressure gauges, water flow switches, controls and 
instruments etc shall be provided with each screw chiller as per customer 
approved PID 

4.3 WATER COOLED SCREW CHILLER 

d) Refer to clause 12.7.7 NTA-1, and other relevant clauses of section C-2, 
customer specifications. 

e) The minimum COP and IPLV of Screw/Scroll/centrifugal chiller shall not 
be 5.4 and 6.17 respectively as per ARI 550. 

f) Accessories (valves, pressure gauges, water flow switches, controls and 
instruments etc shall be provided with each screw chiller as per customer 
approved PID 

 

4.4 CONDENSER AND CHILLED WATER PUMP SETS 

a) Refer to clause 12.6.3 (i) (NTA-2), 12.7.19 (NTA-1) and other 
relevant clauses of section C-2, customer specifications. 

b) Pumps flow shall be selected as under:- 

 i) For condenser water pump @ 1.08 CMH/TR 

 ii) For chilled water pump @ 0.84 CMH/TR 

c) Accessories (valves, pressure gauges, water flow switches, controls 
and instruments etc shall be provided with pump as per customer 
approved PID  

4.5 AIR HANDLING UNIT (Double SKIN TYPE) 

a) Refer to clause 12.6.1.3 (NTA-2), 12.7.10 (NTA-1) and other relevant 
clauses of section C-2, customer specifications. 

b) For filter efficiency refer clause 12.6.3 (iv) NTA-2 and other relevant 
clauses of section C-2, customer specifications. 

c) Accessories (valves, pressure gauges, water flow switches, controls 
and instruments etc shall be provided with pump as per customer 
approved PID 

d) Drain piping from the AHUs up to nearest drain point. 

 

4.6 COOLING TOWER 

a) Design wet bulb:   280 C.   

b) Cold water temp:   320 C. 

c) Hot water temp:   360 C. 

d) Refer to clause 2.01.07, 5.12.00, and other relevant clauses of section C-
2, customer specifications. 
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4.7 SHEET METAL WORK 

a)  Refer to clause 12.6.3 (v) (NTA-2), 12.7.21 (NTA-1) and other 
relevant clauses of section C-2, customer specifications. 

b)  Supply air diffusers / grilles (Frame and Louvers of Diffuser/Grilles 
shall be of extruded aluminium of 1.2 mm thick section, duly powder 
coated) with volume control dampers. Return air Diffusers will have 
no Volume control Damper. 

c)   For fire damper refer to clause 2.07.00, 3.09.00 and other relevant 
clauses of section C-2, customer specifications. 

 

4.8 INSULATION WORK 

a)  Refer to clause 12.6.3 (x) (NTA-2) and other relevant clauses of 
section C-2, customer specifications 

 

4.9 STRIP HEATER & HUMIDIFICATION PACKAGE 

 a) Common set of electrical strip heaters package of suitable capacity 
complete with contactor, air stat, humidistat (room or mounted on 
strip heater control box), safety thermostat, heater box with insulation 
etc. for winter heating and monsoon reheat, mounted inside the AC 
plenum/duct for each AHU Room.  

 b) One No. Pan humidification system comprising heater, humidistat, 
water tank, low level switch over flow, draining, make up connection, 
float valves etc for each AHU Room. 

 c) Refer to clause 12.7.10 (xviii), 12.7.24 NTA-1 and other relevant 
clause of section C-2, customer specifications 

4.10 PIPING VALVES ETC 

 a) Refer to clause 12.6.3 (ii) & (iii) NTA-2, and other relevant clauses of 
section C-2, customer specifications 

4.11 For other items refer to to relevant clauses of section C-2, customer 
specifications 

5.0 CONTROL PHILOSOPHY 

The operation of the AC Plant & the associated AHUs shall be done from the PLC 
based control panel located in the AC plant room. Control panels will incorporate 
start-stop push button lockable at stop position, controls & interlocks. The AC Plant 
compressor can be started only when its associated cooling tower fan, condenser & 
chilled water pumps are in operation. Standby selection of drives shall be done 
through Selection Switch to be located at control panel.  

Chiller Package is to be provided with skid mounted microprocessor based control 
panel. 

The operation of the packaged air conditioners and split window air conditioners with 
remote shall be done from local start –stop push button. 

5.1 The AC Plant shall be provided with the following safety controls. 

5.1.1 High discharge pressure cut-out (HP). 
5.1.2  Low suction pressure cut out (LP) 
5.1.3 Oil pressure cut-out (OP) 

5.1.4 Condenser water flow switch 
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5.1.5 Chilled water flow switch 

5.1.6 Anti-freeze thermostat (AFT) 

5.1.7 Airstat / safety thermostat with heaters of the AHUs. 

5.1.8 Crank case heater for compressors 

5.1.9 Overload trip of cooling tower fan motor. 

5.2 The AC Plant shall be provided with the following operating controls. 

5.2.1 Automatic capacity control system 

5.2.2 Automatic unloaded starting device 

5.2.3 Operating Thermostat 

5.2.4 Unloading solenoid valves (if applicable) 

5.2.5 3 Way flow control valve at the AHUs. 

5.2.6 AHU fan motor shall be provided with overload trip. 

5.2.7     Strip heaters shall be provided with high Temperature and “no air flow cutout” 

5.2.8 Humidity & Temperature indicator/sensor in control equipment room for 
monitoring shall be provided and the system will be hooked up with D.C.S. 

5.2.9  Local push button shall be provided for operating Split Air-Conditioners with 
remote.  

5.3 Interface with DCS 

a) Following hardwired signals shall be provided in the DCS for monitoring 
purpose 

I. Temperature & Humidity. 

II.  AC Plant On / Off Status. 

III. Pump Run / Trip. 

IV. AHU Run / Trip. 

V. General AC Plant Warning. 

VI. All data for chiller machine. 

b) Peripherals serial link shall be provided for the transfer of important signals 
to DCS in the central control room.  

6.0 GENERAL 

 

i) For motorized fire damper / 3 Way valve actuators, power supply shall be derived by vendor 
from respective control panels. BHEL will not provide any feeder for fire damper / 3 Way 
valve. Suitable transformer shall be provided by bidder (if required) to derive the power input.   

ii) Basis of design, all calculations including heat load calculations for summer seasons, 
equipment selection criterion, layout drawings/ schemes/G.A. dwg and documents like data 
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sheet/ technical particulars etc. Are subject to Customer & BHEL approval during detail 
engineering stage. 

iii) All drawings and documents shall be computer based. 

iv) All commissioning spares & consumable for trouble free operation shall be provided. 

v) Quality requirements in the Technical specification are minimum requirements for inspection 
and testing. Vendor to note that quality plans are subject to Customer & BHEL approval 
during detail engineering stage. Standard QP format is enclosed in the technical specification. 

vi) Makes of equipment / items shall be subject to Customer / BHEL approval during detail 
engineering stage. 

vii) RCC foundation of cooling tower shall be provided by BHEL. However, steel beam / joist etc 
as required shall be supplied by air-conditioning plant supplier. 

viii) Inserts or any support arrangement for fixing ducting, fans, piping etc. shall not be provided 
by BHEL. 

ix) Fixing frame works for diffuser and grilles in the scope of air-conditioning plant supplier.  

x) Anchor fasteners shall be used by vendor for fixing duct, pipes etc, wherever applicable. 

xi) Necessary supports / frames as required for supporting the duct / piping / equipment etc. As 
lump sum basis is in the scope of air-conditioning plant supplier and no unit rates shall be 
applicable for these items. 

xii) Drain piping from AC equipment to nearest drain point within room to be provided by the air-
conditioning plant supplier. Drain piping shall also be provided in the plant room and cooling 
tower area to the nearest drain. 

xiii) The tools and plants required for erection of equipment shall be arranged by air-conditioning 
plant supplier. 

xiv) Tools & tackles as required for regular maintenance shall be supplied by air-conditioning plant 
supplier. 

xv) Instruments required for performance testing of various equipment/ system of the package 
shall be arranged by air-conditioning plant supplier at site. 

xvi) Instrument for testing shall be calibrated by air-conditioning plant supplier before taking up 
testing. 

xvii) Air-conditioning plant supplier to furnish drawings/ documents as per the dwg. / documents 
distribution as per project requirement. 

xviii) Each motor terminal box shall be provided with cable gland and lugs for the size and type 
of power and control cable of respective motor. 

xix) All electrical equipment shall be suitable for the power supply fault levels and other climatic 
conditions indicated in project information / synopsis / specifications enclosed. 

xx) The bidder’s proposal shall be for equipment in accordance with the tech. Specification. 

xxi) The bidder shall furnish complete tech. Particulars in data sheet and schedules as 
specified elsewhere in the specification. 

xxii) Tender drawings enclosed form the part of specification and the bidder shall check the 
space requirements. 

xxiii) For this Project, bidder to note that BHEL reserve the right for drg/doc submission through 
web based Document Management System. Bidder would be provided access to the DMS 
for drg/doc approval and adequate training for the same. Bidder to ensure proper net 
connectivity at their end. 

xxiv) Temperature gauges shall be provided with thermo wells and fixing arrangement. 
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xxv) Pressure gauges shall have provision for air venting. Three way valves shall be used 

which shall have air venting provision. 

xxvi) Matching sockets / stubs (weld type) for flow switches and other instruments shall be 
supplied. 

xxvii) Bidders shall guarantee to maintain specified inside design conditions during summer, 
monsoon and winter and also even if the internal equipment load varies from 100% to 
25%. 

xxviii) Besides the system guarantee as above, bidder shall guarantee major technical 
parameters of various equipments as per design basis / details furnished. 

xxix) The guarantee tests shall cover but not limited to the following rated parameters for 
smooth operation of air-conditioning system. 

 Design dry bulb temperature and relative humidity of conditioned air, Auxiliary power 
consumption, Vibration and noise level etc 

 Tests to prove guaranteed performance of the air conditioning plant shall be carried out at site 
after proper installation. The site test shall include performance testing of equipment for 72 
continuous hours in summer or monsoon and 24 continuous hours in winter. Bidder, as may 
be required to carry out site tests shall arrange all instruments, tools etc. 

 All calibrated instruments to be used for the tests at manufacturer's works/site shall be 
arranged by the bidder. Any Electrical/C&I items and accessories like junction box, glands 
etc. shall be included by vendor in his scope. Only those items shall be provide free of cost 
which are categorically listed in the Electrical scope sheet of technical specification (C3). 

xxx) Any Electrical/C&I items and accessories like junction box, glands etc. shall be included by 
vendor in his scope. Only these items shall provide free of cost which are categorically listed 
in the Electrical scope sheet of technical specification (C3). 

xxxi) Laying of cable between PLC of fire protection system and PLC of AC system shall be in AC 
system supplier scope. 

7.0 EXCLUSIONS 

Items of works listed below are excluded from scope of the air-conditioning plant 
supplier. 

a) Construction of AC plant room, air handling unit room, foundations for AC 
equipments. 

b) False ceiling, drop ceiling. 

c) Slab cut out for running ducts, pipes, cables, grilles/dampers. Underground masonry 
trenches and masonry risers. However minor civil work like making opening to suit / 
finishing of opening, sealing of duct opening, grouting of foundation bolts including 
special type of grouting like GPX2 etc. are in the scope of AC system vendor. 

d) Provision of drain traps / points,  

e) For Electrical scope, refer Electrical scope matrix sheet. 

f) Lighting & Ventilation of AC plant rooms /areas 

g) Lifting & handling arrangement in AC plant for maintenance purpose. 
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SCHEDULE-9 

 

9 PERFORMANCE GUARANTEES 

9.1 General 

1. The contractor shall guarantee that the equipment offered shall meet the 

ratings and performance requirements stipulated for various equipment covered 
in the Contract specifications. 

2. The contractor shall demonstrate and establish performance guarantee for 
various equipment and achieve performance guarantee values as per Contract 

Specification, at site in the presence of the Purchaser/Consultant for each unit 
individually. 

3. Details of performance guarantee tests and method of computation of 
performance values shall be as per Technical Specification.  

4. The Contractor shall supervise and direct the operation during performance 
tests and shall take complete responsibility in this regard.  

5. During performance tests, the Purchaser shall make available necessary normal 
operating & maintenance personnel.  

6. The Contractor shall provide and install all measuring instruments required for 
checking the guaranteed performance which are not included among the 

permanent measuring instruments of the system/sub-system. Such instruments 
shall be furnished by the Contractor on a temporary basis for the duration of 

the performance guarantee tests.  

9.2 Performance Guarantee Values, Categories, Demonstration of 

Performance/Acceptance Tests and Liquidated Damages for Shortfall in 

performance / Non-Performance  

1. Performance and ratings of the various offered equipment, as covered in this 
specification, shall be guaranteed by the Bidder.  

2. The guaranteed performance parameters furnished by the bidder in its offer, 
shall be without any tolerance values and all margins required for instrument 

inaccuracies and other uncertainties (permitted as per agreed test codes) and 
other uncertainties shall be deemed to have been included in the guaranteed 
figures. 

3. The successful Bidder (Contractor), during performance guarantee / acceptance 
test, shall demonstrate all the guarantees as covered in this Schedule. Bid price 

quoted by the Bidder shall include all costs associated with the tests.  

4. Ambient conditions for guaranteed efficiency of steam turbine generator shall 

be as follows: 

(a) Ambient Air Temperature : 27°C 
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(b) Relative Humidity : 71% 

 

Note! No credit shall be given to the Bidder, in the bid evaluation or in the 

evaluation of the results of the guarantee tests for performance predictions / 
guarantee etc. if the values considered by the bidder for parameters indicated 

above are lower (or better) than those specified above. 

5. The performance guarantee tests shall be conducted by the successful Bidder/ 

Contractor for each unit individually and liquidated damages for non-
performance as indicated under this schedule will be levied separately for each 

unit.  

9.3 Performance Guarantee / Acceptance Test  

1. The final test (performance guarantee / acceptance test) shall be conducted at 
site by the Contractor in presence of the Purchaser / Consultant. Such test will 

be completed, within a period of 3 (three) months after the successful 
completion of Trial Operation. Any extension of time beyond the above three 

months shall be mutually agreed upon. 

2. Instrumentation used, their accuracy class, their numbers & location etc. for 

carrying out performance guarantee / acceptance / demonstration tests shall be 
as per relevant codes and shall be subject to Purchaser’s approval. In addition 

the values of parameters shall also be logged from the information system 
provided under Purchaser’s DDCMIS (under Purchaser’s scope) Tests will be 

conducted at specified load points.  

3. Any special equipment, tools and tackles required for the successful 

completion of the performance guarantee / acceptance / demonstration tests 
shall be provided by the Contractor at his cost. 

4. Guarantees Category wise 

 If equipment / system fail to meet the guarantees, all necessary modifications 

and / or replacements shall be carried out by the successful Bidder(contractor) 
without any extra cost to the Purchaser so that the equipment / system 

comply with the guaranteed requirements. However, if even after above 
modifications / replacements, the contractor is not able to demonstrate the 

guarantees within 90 days or within a reasonable period allowed by the 
Purchaser (reckoned from the date on which the tests have been completed) 

the Purchaser will have the right to the following:  

(a) To reject the equipment / system / plant and recover the payment 
already made  

OR 

to accept the equipment / system / plant after levying Liquidated 

Damages (LD) as specified in this Schedule (These are termed as 
“Category – I” Guarantees)  

(b) To reject the equipment / system / plant and recover the payment 

already made. (These are termed as “Category – II” Guarantees and 
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conformance to the performance requirement is mandatory. Category - 
II Guarantees do not attract LD)  

In addition to the above the Contractor shall demonstrate performance  

parameters indicated in Cl.9.4.3, under Demonstration Guarantees, during the 
PG Tests 

9.4 Schedule of Guarantees 

9.4.1 Category-I, Guarantees: Liquidated Damages  

S.No Description 
Parameter for Performance 

Guarantee 
Liquidated Damages 

1. Turbine Cycle 
Heat rate in 
kcal / kWh 

For increase in every kcal/ kWh or 
part there of in the guaranteed 
value. 

Rs.2,27,10,000/- (Indian 

Rupees Two Crores Twenty 

Seven Lakhs Ten Thousand 

only)  

2. Continuous 
TG output of 

500 MW 

For deficiency in every kW or part 
there of by which the output, 
determined by the test, falls short 
of the guarantee figure. 

Rs 1,17,000/- (Indian 

Rupees One Lakh Seventeen 

Thousand only)  

3. Total Auxiliary 
Power 

Consumption 
including 
MDBFP  

For every kW increase or part 
thereof  from the Guaranteed value 

Rs. 1,99,000/- (Indian 

Rupees One Lakh Ninety 

Nine Thousand only)  

4. Total Auxiliary 
Power 

Consumption 
excluding 
MDBFP  

For every kW increase or part 
thereof  from the Guaranteed value 

Rs. 1,99,000/- (Indian 

Rupees One Lakh Ninety 

Nine Thousand only) 

9.4.2 Category-I, Guarantees: Performance Guarantees Attracting Liquidated Damages  

S. No Particulars Unit 

Value inclusive of design, 

manufacture and all other 

Tolerances including 

measurement uncertainty 

(i) Gross Heat Rate: Turbine Cycle Gross Heat rate in 

kcal / kWh under rated steam conditions at 81 mm 

Hg (abs) design back pressure with zero make up at 

500 MW unit load, design CW temperature and CW 

flow 

kcal/ 

kWh 

  

(ii) TG Output: Continuous TG output of 500 MW 

under rated steam condition at 81mm Hg (abs) 

design back pressure with 3% make-up (including 

0.5% blow down and 2.5% non recoverable 

auxiliary steam) and design CW temperature and 

CW flow. 

MW    
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S. No Particulars Unit 

Value inclusive of design, 

manufacture and all other 

Tolerances including 

measurement uncertainty 

(iii) Total Auxiliary Power Consumption including 

MDBFP: This shall include all the following working 

electrical drives of TG & auxiliaries running at 

continuous output of 500 MW, 3% make-up and 

81 mmHg (a) back pressure (with in the bidders 

scope), design CW temperature and CW flow 

(a) Condensate Extraction Pumps (CEP)   

(b) Motor Driven Boiler Feed Pump (MDBFP) 

(c) Condenser Air Evacuation pump  

(d) Control oil Pump   

(e) DMCW Pumps 

(f) ACW pumps    

(g) LP Drain Condensate Pump (If provided)   

  

kW  

  

(iv) Total Auxiliary Power Consumption excluding 

MDBFP: This will include all the following working 

electrical drives of TG & auxiliaries except motor 

driven BFP running at continuous output of 500 

MW, 3% make-up and 81 mmHg (a) back pressure 

(with in the bidders scope) design CW temperature 

and CW flow.   

(a) Condensate Extraction Pumps  

(b) Condenser Air Evacuation pump  

(c) Control oil Pump   

(d) DM CW 

(e) ACW pumps    

(f) LP Drain Condensate Pump (If provided 

kW  

 

9.4.3 Category-II, Guarantees (conformance to Guarantees is mandatory) 

S. 

No  
Particulars  Unit  

Value Inclusive of design, 

manufacture and all other 

tolerances including           

measurement uncertainity  

a) Final feed water temperature �C To be optimized and quoted 

by Bidder 

b) Total cooling water requirement in 

the condenser at a cooling water 

temperature of  34�C 

�C Bidder to quote 

c) Dissolved oxygen at Condenser 

outlet and Deaerator outlet.  

cc/litre  0.015  & 0.005 respectively 

d) Generator and excitation system  - Bidder to quote  
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S. 

No  
Particulars  Unit  

Value Inclusive of design, 

manufacture and all other 

tolerances including           

measurement uncertainity  

parameters   

e) Excitation system response ratio 

and field forcing capability  

 - Bidder to quote  

f) Temperature rise in the Generator 

and excitation system  
�C Bidder to quote  

g) Hydrogen leakage  m3/day  Bidder to quote  

h) Maximum continuous generator 

capability under all normal 

operating condition (e.g. frequency 

varying between 50 Hz -5% to + 

3%).  

kW  Bidder to quote  

i) The max. permissible noise level 

shall not exceed 85 dB (A) at a 

distance as specified in the 

specification.   

dBA  85  

j) Each CEP shall be guaranteed for 

capacity, head, efficiency, NPSH 

and power input to motor at best 

efficiency point at shop. The best 

efficiency point shall correspond to 

100 % TGMCR conditions.   

As 

applicable 

Bidder to quote  

k) Each BFP shall be guaranteed for 

capacity, head, efficiency, NPSH 

and power input to motor at best 

efficiency point at shop. The best 

efficiency point shall correspond to 

100 % TGMCR conditions.   

As 

applicable 

Bidder to quote  

l) Air-conditioning System: Inside 

conditions of air conditioned 

premises   

 Temp : 23 ± 1�C and RH  

55 ± 5%  

m) Ventilation System: Temperature 

Saturation efficency 

Pressurization 

 Temp:Not more than ambient 

temp 

Not less than 90% 

2 to 3mm WC 

m) TG Hall EOT Crane: Full load and 

25% over load on hoisting and long 

and cross traverse motion   

Tonnes (T)   Full load and 25% over load   

o) Condensate Polishing Unit: Design 

flow rate through the polisher 

units, Ionic Concentrations of 

Effluent, Dissolved solid and 

Suspended solids.  

As required    

p) DG sets :   

• MCR Generation  

 

kVA  

 

Bidder to quote  
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S. 

No  
Particulars  Unit  

Value Inclusive of design, 

manufacture and all other 

tolerances including           

measurement uncertainity  

• Fuel consumption  

 

m3/h Bidder to quote  

q) Elevators: Speed and load test  As per IS 

9.4.4 Demonstration Guarantees 

S. No  Particulars  Unit  

Value Inclusive of design, 

manufacture and all other 

tolerances including           

measurement uncertainty  

a) Gross Heat rate at VWO, 100% MCR, 

80% MCR and 60% MCR conditions 

for 0% make-up and 0% auxiliary 

steam   

kcal/kWh  Bidder to quote  

b) Gross Heat rate at VWO, 100% MCR, 

80% MCR and 60% MCR conditions 

for 3% make-up and 0% auxiliary 

steam   

kcal/kWh  Bidder to quote  

c) HP Turbine exhausts pressure & 

temperature.  

mm of Hg 

/ �C 

Bidder to quote  

d) Pressure drop between first HP Heater 

inlet and top HP Heater outlet flanges  

kg/cm2 (a)  Bidder to quote  

e) Combined pressure drop in condenser 

tube, water box, and inlet and outlet 

piping. This shall be measured in 

between intake and discharge point of 

the CW. system and also at the 

Bidder’s terminal points with 

cleanliness factor of 0.90.  

kg/cm2 (a)  Bidder to quote 

 

9.5 Liquidated Damages for Non Performance  

1. Should the results of the formal test show that the Steam Turbine Generator 

has failed to meet its guarantee, the Contractor shall carry out the modification 
at its own cost, if considered necessary, to meet the guaranteed values. In 

such a case the performance and guarantee tests shall be repeated by the 
Contractor within one (1) month from the date the equipment is ready for 

retest. If the specified guarantees are not established within 90 days of 
notification by the Purchaser, the Purchaser may at his discretion reject the 

equipment and recover the payments already made or accept the equipment 
after assessing the liquidated damages payable at the rates specified in CI 

9.4.1 of this Schedule for each steam turbine generator. The recovery of such 
amount shall be from the amounts due to the Contractor. These liquidated 

damages shall be prorated for fractional parts of the deficiencies.  
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2. Specific performance guarantees which attract liquidated damages are detailed 
in CI.9.4.1 of this schedule. The Bidder shall furnish declarations in the manner 

prescribed in the bid proposal schedules (Vol-IB) for these guarantees.  

3. Other performance parameters as detailed in Clause 9.4.2 and 9.4.3 of this 

schedule, which do not attract liquidated damages, shall be termed as 
demonstration parameters. Demonstration parameters / capabilities shall be 

demonstrated during the trial operation period/guarantee tests of the respective 
system/equipment as per the detailed test procedure to be approved by the 

Purchaser/Consultant.  

*****
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TITLE  : 
ELECTRICAL EQUIPMENT SPECIFICATION 

FOR 
AIR CONDITIONING SYSTEM 

 
2x500 MW NEYVELI NEW  

THERMAL POWER STATION (NNTPS) 
 

SPECIFICATION NO. 
   PE-TS-331-552-A000
VOLUME NO.  :       II-B 

SECTION:        C 
REV NO.  :  00   DATE: 02/08/14 
SHEET:    1    OF      1  

 
1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER: 

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 bidder without any extra charge shall provide the same. 

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

d) Erection and commissioning spares. 
e) Erection & Maintenance tools & tackles.  
f) Electrical load requirement for Air conditioning System. 
g) All equipment shall be suitable for the power supply fault levels and other climatic 

conditions mentioned in the enclosed project information. 
h) 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. 

i) Various drawings, data sheet 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 implications to BHEL. 

j) Motor shall meet minimum requirement of specification AC/DC motors. 
 

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 Bidder shall confirm total compliance to the electrical specification without any deviation from 

the technical/ quality assurance requirements stipulated. In line with this, the bidder as technical 
offer shall furnish two signed and stamped copies of the following: 
a) A copy of this sheet “Electrical Equipment Specification for Air conditioning System” 

and sheet “Electrical Scope between BHEL and Vendor” with bidder’s signature and 
company stamp. 

b) List of Erection and Commissioning spares. 
c) List of Erection & Maintenance tools & tackles.  
d) Electrical load requirement. 

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. 

 
4.0 LIST OF ENCLOSURES 
4.1 Electrical scope between BHEL & vendor.- 2 sheets 
4.2 Std. Technical specification for LV motors.- 5 sheets 
4.3 Std. Technical specification for Cabling installation.- 6 sheets. 
4.4 Data Sheets (A) for 415V Electric Motors.- 2 sheets. 
4.5 Data Sheets (C) for 415V Electric Motors- 2 sheets. 
4.6 Quality plan for motor below 55kW.- 2 sheets 
4.7 Quality plan for motor above 55kW.- 9 sheets 
4.8 Load data format.- 1 sheet 
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Scope sheet for Scope between BHEL & Vendor 
 
PROJECT:  2x500 MW NEYVELI NEW THERMAL POWER STATION (NNTPS) 

 
S.NO DETAILS SCOPE 

SUPPLY 
 

SCOPE E&C 
 

REMARKS 

1 415V MCC 
 

BHEL BHEL 1. 415 V AC/240 V AC 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 including power supply equipment (battery 
charger etc) required for the PLC/control panel (as applicable) for the 
system supplied by vendor. 
2. Interposing relays (RE 302 of Jyoti make or equivalent), if required for 
PLC and microprocessor based systems, shall be provided by BHEL in 
MCCs. Requirement of these relays shall be furnished by vendor during 
detailed engineering stage. 

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.  Sizes and quantity of cables required shall be informed by vendor at 
contract stage (based on inputs provided by BHEL). Finalisation of cable 
sizes shall be done by BHEL. Vendor shall provide lugs & glands 
accordingly. 
2. Laying of cables by BHEL except for cabling in vendor scope. 
3. Termination at BHEL equipment terminals by BHEL. 
4. Termination at Vendor equipment terminals by Vendor.  

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

Vendor Vendor  

5 Cable trays, accessories & cable trays supporting system BHEL BHEL  
6 Cable glands and lugs for equipments 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 
cables 
3.  Solder less crimping type heavy duty copper lugs for control cables. 

7 Conduit and conduit accessories for cabling between 
equipments supplied by vendor 
 

Vendor Vendor  Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 
rigid conduit as per IS: 9537. Makes of conduits shall be subject to 
customer/ BHEL approval at contract stage. 

8 Lighting BHEL BHEL  
9 Equipment grounding & lightning protection BHEL BHEL  
10 Below grade grounding BHEL BHEL  
11 LT Motors with base plate and foundation hardware Vendor Vendor Makes shall be subject to customer/ BHEL approval at contract stage. 
12 Mandatory spares Vendor - Vendor to quote as per specification. 
13 Recommended O & M spares, E & C spares, erection & Vendor - As per specification 
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Scope sheet for Scope between BHEL & Vendor 
S.NO DETAILS SCOPE 

SUPPLY 
 

SCOPE E&C 
 

REMARKS 

maintenance tools & tackle. 
14 Any other equipment/material/service required for 

completeness of system but not specified above (to ensure 
trouble free and efficient operation of the system). 

Vendor Vendor  

15 a) Input cable schedules (C & I)    
b) Cable interconnection details for above 
c)  Cable block diagram 

Vendor 
Vendor 

       Vendor 

- 
- 
- 

Cable listing for C & I systems for  vendor supplied equipment  shall be 
furnished during detail engineering by vendor in soft copies in the BHEL 
cable schedule format. 

16 Equipment layout drawings Vendor - 
 

For ensuring cabling requirements are met, vendor shall furnish layout 
drawings (both in print form as well as in AUTOCAD) of the complete plant 
(including electrical area) indicating location and identification of all 
equipments requiring cabling, and shall incorporate cable trays routing 
details marked on the drawing as per PEM interface comments. Electrical 
equipment layout drawing shall be to BHEL approval.  

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

1. Make of all electrical equipments/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. 
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1.0 INTENT OF SPECIFICATION 

 
1.1 This specification covers the activities mentioned below, as applicable to various areas of 

power station:  
 b) Laying and termination of cables. 
 c) Testing and charging of cables. 
 d) Supply and erection of miscellaneous items for completion of the cabling system. 
 e) All associated work for completion of cabling system. 
 f) Receipt of cables and cabling materials supplied by purchaser/others. 
 g) Site handling and storage of material. 
 h) Minor civil works. 
 
1.2 The scope of supply of cabling materials as a part of cable installation work includes supply 

of all accessories including, but not limited to, cable clamps, ferrules, cable tags, nuts, bolts, 
and consumables like anti-corrosive paints, welding electrodes etc. required to complete the 
cabling system. All other sundry materials for minor civil work shall also be supplied by 
vendor.  

 
1.3 WORKS EXCLUDED FROM VENDOR’S SCOPE 
 

a) Major civil works like excavation and concreting of concrete trenches, plate 
embedments on cable trenches, ceiling and floors. 

 b) Civil works for ducting for crossing of roads & rail tracks. 
 c) Conduits and pipes embedded in walls, floors etc. 
 
 
2.0 CODES AND STANDARDS 
 
2.1 Installation of cabling work shall comply with the latest edition of following Indian standards 

rules, regulations and acts. However, if Specification specifies conformance to any other 
international standard, equivalent BS / IEC / ISO / any other standard shall be applicable.  

 
a) IS:1255 Code of practice for installation and maintenance of power cables up 

to and including  33 kV rating. 
 b) IS:732  Electrical wiring installation (system voltage not exceeding 650 V). 
 c) IS:5216 Guide for safety procedures and practices in electrical works. 
 d) IS:226  Structural steel (Standard Quality). 
 e) IS:800  Code of practice for use of structural steel. 

f) IS:316 Code of practice for use of metal arc welding for general construction 
in  mild steel.   

 g) IS:1363 Hexagonal bolts, nuts and screws.  
 h) IS:1572 Electroplated coatings of cadmium on iron and steel.  
 i) IS:2629 Code of practice for hot dip galvanizing  for iron and steel.  
 j) IS:2633 Method of testing uniformity of coating on zinc coated articles.         
 k)   Indian Electricity Act.  
 l)   Indian Electricity Rules. 
 m)   Fire insurance regulations. 
 n)   Regulations laid down by the Chief Electrical Inspector of the State. 
 o)   Regulations laid down by the Factory Inspector of the State. 
 p)   Any other regulations laid down by the authorities. 
 
2.2 In case any clause of contradictory nature arises between standards and this specification, the 

latter shall prevail.  
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3.0 CABLING MATERIALS TO BE PROVIDED 
 
3.1 Trefoil Cable Clamps shall be provided for clamping single core cables carrying alternating 

current and shall be of aluminium alloy or nylon material as per Specification. 
   
3.2 Omega Cable Clamps shall be provided to fasten the individual multi-core cable above 

35mm outer diameter and shall be of aluminium alloy or mild steel.  
 
3.3 Strip Cable Clamps shall be provided to fasten the group of multi-core cables up to 35mm 

diameter and shall be of mild steel or aluminium  
 
3.4 Self Locking Clamps shall be shall be provided of nylon material with self locking feature 

when the cord is looped and shall provided with manual lock release. 
 
3.4 Steel clamps shall be hot dip galvanized as per the requirements given in Specification. 
  
3.5 Ferrules shall be provided for individual core of control cables and shall be of plastic 

material.  
 
3.6 Cables shall be provided with cable number tags for identification Cable tags shall be of 

durable fibre, aluminium or stainless steel sheets as per Specification. 
 
3.7 Miscellaneous items required for the buried cables such as cable markers, bricks, sand, 

protective slabs etc. shall be to provided by the vendor.  
 
4.0 CABLING CONCEPT  
 
4.1 In the plant building, substations, switchgear rooms, control rooms etc., power and control 

cables shall generally be laid on cable trays installed in concrete trenches, tunnels, cable 
basements, cable vaults, cable shafts or along building and technological structures as the 
case may be. 

 
4.2 In case of multicore cables of diameter up to 30 mm where not more than 3 cables are taken 

in one run, these can be taken directly along structures, walkways, platforms, galleries, 
walls, ceiling etc. by proper clamping at regular intervals of 750 mm or less. 

 
4.3 Power & control cables installed along buildings, structures, ceilings, walls, etc., which are 

required to be protected against mechanical damage, shall be taken in GI conduits. 
 
4.4 GI Conduits shall also be used for flameproof installations, wherever required, with sealing 

at both ends. 
 
4.5 Entry of cables from trenches/tunnels into buildings shall be by means method duly 

approved by purchaser approved, which shall be informed to successful bidder during 
detailed engg stage. 

 
4.6 Cables laid exposed in racks/trays and routed from trenches/tunnels/basements etc to 

individual drive/ control devices etc shall be taken in embedded/exposed/surface-grouted 
rigid GI conduits and / or flexible conduits unless directly terminated to the equipment in the 
panels located above trenches, tunnels or basement. 

 
4.7 All cables routed along walls or in equipment rooms shall be protected by means of laying 

them through G.I. pipes or by providing sheet metal covers up to a height of 2000 mm from 
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the working floor levels and platforms, for protection against mechanical damage. All vertical 
risers shall be enclosed type. 

 
4.8 For 415 V power wiring in ancillary buildings, offices and laboratories, cables shall be taken 

through embedded/exposed GI conduits or rigid PVC pipes as applicable. 
 
4.9 Wherever cables are to be laid below roads and railway tracks, the same shall be taken 

through ducts buried at a suitable depth. 
 
4.10 At certain places where hazardous fumes/gases may cause fire to the cables, cable 

trenches after installation of cables shall be sand-filled. 
 
4.11 In corrosive atmosphere, Epoxy painted G.I. conduits shall be used for cables.  
 
4.12 Single core cables, when pulled individually, shall be taken through PVC pipes only.  
 
4.13 Cables shall be avoided below oil pipes and in the vicinity of steam pipes. 
 
4.14 Cable installation shall be properly coordinated at site with other services and wherever 

necessary suitable adjustment shall be made in the cable routings with a view to avoid 
interference with any part of the building, structures, equipment, utilities and services 

 
4.15 All apparatus, connections and cable work shall be designed and arranged to minimise the 

risk of fire and ingress of water. All material required to achieve the same shall be included 
in the cost of installation of cables. 

 
5.0 TRANSPORTATION & STORAGE OF CABLE DRUMS 
 
5.1 Transportation and storage of cable drums shall generally conform to the requirements of 

IS:1255. The cable drums shall be transported on wheels to the place of work. 
 
5.2 Transportation of all cables, which shall be provided by purchaser as free issue items, from 

purchaser’s storage area to the work site shall be the responsibility of vendor. Empty cable 
drums shall be returned to purchaser. 

 
6.0 LAYING OF CABLES 
 
6.1 Laying and installation of power, control and special cables shall generally conform to 

IS:1255. 
 
6.2 The cables shall be paid-out in proper direction from the cable drums (opposite to the normal 

direction of rotation for transportation). 
 
6.3 In case of higher size cables, the paid out cables shall run over rollers placed at close 

intervals and finally transferred carefully on the racks/trays. Care shall be taken so that kinks 
and twists  or any mechanical damage  does not occur to cables. only approved cable 
pulling grips or other devices shall be used. Under no circumstances cables shall be 
dragged on ground  or along  structure while paying out from cable drums, carrying to site 
and straightening for laying  purpose. 

 
6.4 All possible care shall be given while handling un-armoured cables. 
 
6.5 Additional length of power cables of one loop with permissible bending radius shall be 

provided. For control cables extra length of 1 - 1.5 metre shall be provided.  
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6.6 The bending radius of various types of cables shall not be less than those specified by cable 

manufacturers and that specified in  IS:1255. 
 
6.7 All cables shall be provided with identification tags indicating the cable numbers. Tags shall 

be fixed at both ends of cables, at each bend, and both sides of floor/wall crossings. 
 
6.8 Single core cables for a. c. circuits shall form a complete circuit in trefoil formation supported 

by means of trefoil clamps of nonmagnetic material. 
 
6.9 Multi-core cables above 1100 V grade shall  be generally laid in ladder type trays in one 

layer with spacings not less than one cable diameter of bigger diameter cable. 
 
6.10 All 1100 V grade multicore power cables and single core DC cables shall be placed in single 

layer, touching each other and clamped by means of single or multiple galvanized MS 
saddles/ aluminium strips/ nylon cable ties as specified in specification. Cables above 35mm 
outer diameter shall be clamped individually. 

 
6.11 Control cables shall be laid touching each other and may not preferably be taken in more 

than two layers.  
 
6.12 Segregation of the cables on the basis of their types and their functions shall be as under for 

horizontal formations: 
 a) HT cables shall be laid in the top tier(s). 
 b) LT power cables to be laid in the tray(s) below the HT cable trays. 
 c) LT control cables to be laid in the tray(s) next below to the LT power Cable tray(s). 

d) Special control cables including screened control cables to be laid in the bottom most 
tray(s). 

 
6.13 For vertical formations, the tray closest to the wall shall be considered as bottom most tray 

and the order indicated in clause just above shall be followed.  
 
6.14 When it may not be possible to accommodate cables as per the criteria indicated in the 

clauses  6.12  &  6.13 above, the following rules In hierarchical order  shall override the 
criteria: 
a) Control cables are mixed up with the special control cables with clear minimum gap of 

100mm between them. 
b) LT power cables are mixed up with control cables with clear minimum gap of 150mm 

between them. 
c) LT power cables are mixed up with HT power cables with clear minimum gap of 

200mm between them. 
 However, under no circumstances HT power cables can be mixed up with control cables of 

any type. 
 
6.15 For laying cables along building steel structures and technological structures, the cables 

shall be taken by clamping with MS saddles screwed to the MS flats welded to the structure. 
MS saddles and flats shall be galvanized. 

 
6.16 For laying cables along concrete walls, ceilings etc., the cables shall be taken by clamping 

with MS saddles screwed to the MS flats welded on the inserts. Where inserts are not 
available the saddles shall be directly fixed to the walls using rawl plugs and MS flat spacers 
of minimum 6mm thickness. 
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6.17 To facilitate pulling of cables in GI conduits, powdered soft stone, plastic soap or other dry 

inert lubricant may be used but grease or other material harmful to the cable sheaths shall 
not be used. 

 
6.18 No single core cable shall pass through a GI conduit or duct singly except DC single core 

cables. AC single core cables shall pass through GI conduits/pipes in trefoil formation only. 
 
6.19 Entry of cables from underground trenches to the buildings or tunnels shall be by some 

approved method. Necessary precautions shall be taken to make the entry point fully water 
tight by properly sealing the pipe sleeves wherever they enter directly into the building at 
trench level. The sealing shall be by cold setting compound. Any alternative sealing 
arrangement may be suggested with the offer for purchaser’s consideration. 

 
 
7.0 CABLE TERMINATION AND JOINTING 
 
7.1 All cable entries in the equipment shall be sealed by cable glands. 
 
7.2 Power cable terminations shall be carried out in a manner such as to avoid strain on the 

terminals by providing suitable clamps near the terminals. 
 
7.3 Control cable cores entering switchboard or control panels shall be neatly bunched and 

strapped with PVC perforated tapes/nylon ties and suitably supported to keep them in 
position at the terminal block. Spare cores shall be neatly dressed and suitably taped at both 
ends. 

 
7.4  Cable joint, not more than one in a circuit, shall normally be made at an intermediate point in 

the straight run of the cable only when the length of the run is more than the standard drum 
length supplied by the cable manufacturer.  

 
7.5  Junction boxes shall be used, wherever required, for jointing of control cables. 
 
7.6  Termination and jointing shall generally conform to the requirements of IS:1255 and shall 

strictly conform to the recommendations of termination and jointing kit supplier. 
 
7.3 Cable installation shall be properly coordinated at site with other services and wherever 

necessary suitable adjustment shall be made in the cable routings with a view to avoid 
interference with any part of the building, structures, equipment, utilities and services 

 
7.8 All apparatus, connections and cable work shall be designed and arranged to minimise the 

risk of fire and ingress of water. All material required to achieve the same shall be included 
in the cost of installation of cables. 

 
10.0 DRAWINGS / DUCUMENTS TO BE SUBMITTED AFTER AWARD OF CONTRACT 
 
10.2 The following documents shall be furnished after award of contract for purchaser’s approval.  
 
 a) Final Field Quality Plan.  
 b) Final Quality Plan. 
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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. 391 ORIGINATING AGENCY PEM (ELECTRICAL) 

PROJECT TITLE 
2x500 MW NEYVELI NEW 

THERMAL POWER STATION  
(NNTPS) 

NAME  
DATA FILLED UP ON 
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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 
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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 + 3 % to - 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 above (Breaker : 50 KA for 0.25 sec. 

controlled) 
o Below 90 kW (Contactor : 50 KA protected by HRC fuse 

controlled) 
 f) LV System grounding   : Solidly 
 
5.0 Class of insulation    : Class ‘F’, with temp rise limited to  

class B. 
 
6.0 Minimum voltage for starting   : 85% 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(for motors above  

                                                                                  30 Kw)  
 
10.0 Rating up to which Single phase motor : Acceptable below 0.20 kW 
 
11.0 Locked rotor current 

a) Limit as percentage of FLC  : As per IS 12615* 
 
   
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 : BHEL/ Customer approval 
 
14.0 Paint shade : Shall be given during Detailed engg 
 
15.0 Degree Of protection for motor/ terminal box    : As per IS 4691 
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TITLE 

LV MOTORS 
 

DATA SHEET-A 
 

2x500 MW NEYVELI NEW THERMAL POWER 
STATION  (NNTPS) 

SPECIFICATION NO.  PE-TS-400--552-A000 
 
VOLUME                     II B 
 
SECTION                    D 
 
REV   NO.                   DATE       02.08.2014 
 
SHEET       1              OF             2 

 
  

* LT motors of continuous duty shall be energy efficient IE2 class conforming to IS12615 
16.0 TESTING 

 
            16.1 Type Tests 
 
 For HT & LT Motors above 50kW, type test reports for type tests as per IS: 325/ IS: 12615  

conducted on equipment similar to those proposed to be supplied and carried out within last 
 five years from the date of bid opening viz. February 2012 shall be submitted. However, if  
such reports are not available, one motor of each type shall be subjected to type tests for free of  
cost. 

 
            16.2 Routine Tests 
 
 All motors shall be subjected to routine tests as per IS: 325/ IS: 12615 in the presence of customer  
            or customer representative. 
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TITLE 
 

 
MOTOR 

 
DATA SHEET - C 

 
 

SPECIFICATION NO.  
                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE 29/08/2005 

SHEET          1       OF    2 
 
  

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

A. General  

1 Manufacturer & country of origin  

2 Motor type  

3 Type of starting  

4 Name of the equipment driven by motor & Quantity  

5 Maximum Power requirement of driven equipment  

6 Rated speed of Driven Equipment  

7 Design ambient temperature  

B. Design and Performance Data  

1 Frame size & type designation  

2 Type of duty  

3 Rated Voltage  

4 Permissible variation for   

5 a Voltage  

6 b Frequency  

7 c) Combined voltage & frequency  

8 Rated output at design ambient temp  (by resistance method)  

9 Synchronous speed & Rated slip  

10 Minimum permissible starting voltage  

11 Starting time in sec with mechanism coupled  

12 a) At rated voltage  

13 b) At min starting voltage  

14 Locked rotor current as percentage of FLC (including IS tolerance)  

15 Torque  

 a) Starting  

 b) Maximum  

16 Permissible temp rise at rated output over ambient temp & method  

17 Noise level at 1.0 m (dB  

18 Amplitude of vibration  

19 Efficiency & P.F. at rated voltage & frequency  

 a) At 100% load  

 c) At 75% load  
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TITLE 
 

 
MOTOR 

 
DATA SHEET - C 

 
 

SPECIFICATION NO.  
                   

VOLUME                     II B 

SECTION    D 

REV   NO. 00   DATE 29/08/2005 

SHEET          2       OF    2 
 
  

NAME OF VENDOR  
 
                 SEAL 

 
REV. 

 
   
             NAME         SIGNATURE        DATE   
 

S.  
No. 

Description Data to be filled by successful 
bidder 

 c) At starting  

C. Constructional Features  

1 Method of connection of motor driven equipment  

2 Applicable Standard  

3 DOP of Enclosure  

4 Method of cooling  

5 Class of insulation  

6 Main terminal box  

 a) Type  

 b) Power Cable details  (Conductor, size, armour/unarmour)  

 c) Cable Gland  & lugs details (Size, type & material)  

 d) Permissible Fault level ( kArms & duration in sec)  

7 Space heater details (Voltage & watts)  

8 Flame proof motor details (if applicable)  

 a) Enclosure  

 b) suitability for hazardous area  
i Zone O / I / II 

 ii Group IIA / IIB / IIC 

9 No. of Stator winding  

10 Winding connection  

11 Kind of rotor winding  

12 Kind of bearings  

13 Direction of rotation when viewed from NDE  

14 Paint Shade & type  

15 Net weight of motor  

16 Outline mounting drawing No (To be enclosed as annexure)  

D. Characteristic curves/ drawings   
(To be enclosed for motors of rating  55KW)  

 

 a) Torque speed characteristic  

 b) Thermal withstand characteristic  

 c) Current vs time  

 d) Speed vs time  
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CUSTOMER  : PROJECT SPECIFICATION :

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 SPECIFICATION : 

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

102
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CUSTOMER  : PROJECT SPECIFICATION :

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 SPECIFICATION : 

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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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

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

SHEET 5 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

2.0 IN PROCESS

2.1 STATOR FRAME WELDING 1.WORKMANSHIP MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 3/2 2 -
(IN CASE OF FABRICATED & CLEANNESS
STATOR )

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

2.2 MACHINING 1.FINISH MA VISUAL 100% -DO- GOOD FINISH LOG BOOK 2 - -

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

3.SHAFT SURFACE MA PT -DO- RELEVENT MANUFR'S -DO- 2 - 1
FLOWS SPEC./ SPEC./

ASTM-E165 BHEL SPEC./

2.3 PAINTING 1.SURFACE MA VISUAL 100% MANFR'S BHEL LOG BOOK 2 - -
PREPARATION SPEC/BHEL SPEC.

SPEC./ SAME AS
RELEVANT COL.7
STAND

2.PAINT THICKNESS    MA MEASUREMENT SAMPLE -DO- -DO- -DO- 2 - -
(BOTH PRIMER & BY ELCOMETER
FINISH COAT)

3.SHADE MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

4.ADHESION MA CROSS -DO- -DO- -DO- Log  Book 2 - -
CUTTING &
TAPE TEST

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

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

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

SHEET 6 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

2.4 SHEET STACKING 1.COMPLETENESS MA MEASUREMENT SAMPLE MANUFR'S MANUFR'S Log  Book 2 - -
SPEC. SPEC.

2.COMPRESSION MA MEASUREMENT 100% -DO- -DO- Log  Book 2 - -
& TIGHTENING

3.CORE LOSS & MA ELECT.TEST -DO- -DO- -DO- Log  Book 2 1* 1
HOTSPOT

2.5 WINDING 1.COMPLETENESS CR VISUAL 100% MANUFR'S MANUFR'S Log  Book 2 - -
SPEC./BHEL SPEC./BHEL 
SPEC. SPEC. 

2.CLEANLINESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -

3.IR-HV-IR CR ELECT. TEST -DO- -DO- -DO- Log  Book 2 - 1

4.RESISTANCE CR -DO- -DO- -DO- -DO- Log  Book 2 - 1

5.INTERTURN CR -DO- -DO- -DO- -DO- Log  Book 2 - -
INSULATION

6.SURGE WITH CR -DO- -DO- -DO- -DO- Log  Book 2 - 1 FOR MV MOTOR
STAND AND
TAN. DELTA
TEST

2.6 IMPREGNATION 1.VISCOSCITY MA PHY. TEST AT STARTING -DO- -DO- Log  Book 2 - -

2.TEMP. MA PROCESS CONTINUOUS -DO- -DO- Log  Book 2 - -
PRESSURE CHECK
VACCUM

3.NO. OF DIPS MA -DO- -DO- -DO- -DO- Log  Book 2 - 1 THREE DIPS TO BE 
GIVEN

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

102

(FOR MOTORS OF 2MW AND 
ABOVE)
 * ON 10% RANDOM SAMPLE
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

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

SHEET 7 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

4.DURATION MA -DO- -DO- -DO- -DO- Log  Book 2 - 1

2.7 COMPLETE STATOR 1.COMPACTNESS MA VISUAL 100% -DO- -DO- Log  Book 2 - -
ASSEMBLY & CLEANLINESS

2.8 BRAZING/COMPRESSION 1.COMPLETENESS CR -DO- -DO- -DO- -DO- Log  Book 2 - -
JOINT

2.SOUNDNESS CR MALLET TEST -DO- -DO- -DO- Log  Book 2 1
& UT

3.HV MA ELECT. TEST -DO- -DO- -DO- Log  Book 2 1

2.9 COMPLETE ROTOR 1.RESIDUAL CR DYN. BALANCE -DO- MFG SPEC./ MFG. DWG. Log  Book 2 1 VERIFICATION FOR MV
ASSEMBLY UNBALANCE ISO 1940 MOTOR ONLY

2.SOUNDNESS CR ELECT. -DO- MFG. SPEC. MFG. SPEC. Log  Book 2 1
OF DIE (GROWLER
CASTING TEST)

2.10 ASSEMBLY 1.ALIGNMENT MA MEAS. -DO- -DO- -DO- Log  Book 2 - -

2.WORKMANSHIP MA VISUAL -DO- -DO- -DO- Log  Book 2 - -

3.AXIAL PLAY MA MEAS. -DO- -DO- -DO- Log  Book 2 - 1

4.DIMENSIONS MA -DO- -DO- MFG.DRG./ MFG. DRG/ Log  Book 2 - -
MFG SPEC. RELEVANT IS

5.CORRECTNESS, MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/
COLOUR CODE

6. RTD, BTD & SPACE MA VISUAL 100% MFG SPEC. MFG SPEC. Log  Book 2 1
HEATER MOUNTING. RELEVANT IS RELEVANT IS

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

102
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CUSTOMER  : PROJECT SPECIFICATION :

TITLE NUMBER  : 

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

SHEET 8 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

3.0 TESTS 1.TYPE TESTS MA ELECT.TEST 1/TYPE/SIZE IS-325/ IS-325/ TEST 2 1* 1 * NOTE - 1
INCLUDING BHEL SPEC./ BHEL SPEC./ REPORT
SPECIAL DATA SHEET DATA SHEET
TESTS AS PER
BHEL SPEC.

2.ROUTINE MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
TESTS INCLUDING
SPECIAL TEST
AS PER BHEL
SPEC.

3.VIBRATION & MA -DO- 100% IS-12075 & IS-12075 & -DO- 2 1$ 1 $ NOTE - 2
NOISE LEVEL IS-12065 IS-12065

4.OVERALL MA MEASUREMENT 100% APPROVED APPROVED INSPC. 2 1 -
DIMENSIONS & VISUAL DRG/DATA DRG/DATA REPORT
AND ORIENTATION SHEET SHEET &

RELEVANT IS

5.DEGREE OF MA ELECT. & 1/TYPE/ RELEVANT IS BHEL SPEC. TC 2 - 1
PROTECTION MECH. TEST SIZE AND DATA

SHEET
6. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE OF RTD 
& BTD

7. MEASUREMENT OF MA -DO- 100% -DO- -DO- -DO- 2 1$ 1 $ NOTE - 2
RESISTANCE, IR OF 
SPACE HEATER

8. NAMEPLATE MA VISUAL 100% IS-325 & IS-325 & INSPC. 2 1$ 1 $ NOTE - 2
DETAILS DATA SHEET DATA SHEET REPORT

9.EXPLOSION MA EXPLOSION 1/TYPE IS-3682 IS-3682 TC 2 - 1
FLAME PROOF FLAME PROOF IS-8239 IS-8239
NESS (IF TEST IS-8240 IS-8240
SPECIFIED)

10. PAINT SHADE, MA VISUAL & SAMPLE BHEL SPEC. BHEL SPEC. TC 2 1$ 1 SAMPLING PLAN TO BE
THICKNESS MEASUREMENT & DATA & DATA DECIDED BY INSPECTION
& FINISH BY ELKOMETER SHEET SHEET AGENCY

$ NOTE - 2

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

102

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3

TC FROM AN INDEPENDENT 
LABORATORY, REFER NOTE-3
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CUSTOMER  : PROJECT SPECIFICATION : 

TITLE NUMBER  : 

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

SHEET 9 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

NOTES:

1 DEPENDING UPON THE SIZE AND CRITICALLY, WITNESSING BY BHEL SHALL BE DECIDED.

2 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.

3 IN CASE TEST CERTIFICATES  FOR THESE TESTS ON SIMILAR TYPE, SIZE AND DESIGN OF MOTOR FROM INDEPENDENT LABORATORY ARE AVAILABLE, 
THESE TEST MAY NOT BE REPEATED.

4 WHEREVER CUSTOMER IS INVOLVED IN INSPECTION, AGENCY (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
 

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

102

Page 100 of 374




