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1.01.00 GUARANTEES UNDER CATEGORY I        

 
Bidder to guarantee auxiliary power consumption for Sewage Tr eatment Plant for continuous  drives as specified. 
Bidder to note that technical loading will be applicable as per the ‘Notes’ indicated in ‘GUARANTEED AUXILIARY 
POWER CONSUMPTION FIGURES’ format enclosed in Vol-III of this technical specification. 

 
a) Adjustment factor for bid evaluation- 
 

US $ 2,179/- (US Dollar Two Thousand One Hundred Sevent y-Nine only) per KW increase in the Auxiliary 
power consumption from the requirements stipulated in Annexure-III A. 

 
b) Amount of Liquidated Damages Applicable for Category-I Guarantees. (Please Ref. Notes Below) 
 

US $ 3,025 /- (US Dollar Three Thousand Twenty-Five  only) per 1 KW increase in Auxiliary Power 
Consumption during performance guarantee test from the requirements stipulated in Annexure-I A of this 
technical specification. 

 
(+) 1.0% of the guaranteed Auxiliary Power Consumption shall be acceptable shortfall with LD.  
 

Notes:- 
 
1. If the contract currency is other than US dollars, then the liquidated damages shall be in equivalent amount in 

contract currency based on Bill selling exchange rate of State Bank of India prevailing on 08.03.2018. 
2. All these liquidated damages for short fall in performanc e shall be deducted from the contract price as detailed 

in accompanying General Conditions of Contract (GCC)/ Special Conditions of Contract (SCC). 
3. Contractor's aggregate liability to pay liquidated damages for failure to attain the functional guarantee shall not 

exceed twenty-five percent (25%) of the Contract Price.                                      
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1.02.00 GUARANTEE UNDER CATEGORY –II 
 

 NIL 
 

1.03.00 GUARANTEE UNDER CATEGORY –III 
 

                            
 

 
 

 
 

Note: Demonstration test for Sewage treatment plant shall be performed 
so as to achieve parameters as per Clause no 14.0, sub clause 4.2 
of Vol II-B, Section C1. 
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TITLE: 
TECHNICAL SPECIFICATION FOR      

 SEWAGE TREATMENT PLANT 
3X800 MW PATRATU STPP EXT.PH-I 

 

BHEL DOCUMENTS NO.: PE-TS-434-673A-A001 
VOLUME   II-B 
SECTION –C1 

REV. NO.  00 DATE:  
 

 

BHEL – PS- PEM-PPEI: NOIDA, SECTOR 16A, UP-201301 
 

ANNEXURE-IIIA 
 
 

ESTIMATED AUXILIARY POWER CONSUMPTION FIGURES 
 

S.NO.       DESCRIPTION OF EQUIPMENT NO OF EQUIPMENT TOTAL ESTIMATED AUXILIARY POWER 
CONSUMPTION FOR WORKING DRIVES AT 

MOTOR INPUT TERMINAL (IN KW)  
(For Complete sewage treatment plant) 

WORKING STANDBY   

1 Complete Sewage treatment plant (Considering  all working drives 
as per technical specification) 

  
56 

    Total (Kw) 
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After award of LOI, the drawing documents listed in MDL are minimum drawing/documents, which shall be submitted 
by the bidder for BHEL and Customer approval. However, any additional drawing/docum ent if found necessary for 
completion of the engineering, the same shall be submitted by bidder without any commercial & delivery implication to 
BHEL. 
 
The bidder has to submit the revised drawing/document along with the compliance sheet indicating enumerate reply 
to all BHEL and customer comments or observations. Without compliance sheet  the submission of the 
drawings/documents will not be considered and the delay on this account will be solely on bidder’s side only. Bidder to 
comply with the observations of the BHEL and CUSTOMER without price & delivery implication. 
 
Every revised submission incorporating BHEL/Customer comments shall be resubmitted within 7 day by bidder. 
 
Bidder to further note that the submitted drawings/revised drwaing, should be complete in all respects. Any incomplete 
drawing submitted shall be treated as non-submission wi th delays attributable to bidder’s account. For any 
clarification/ discussion required to complete the drawings , the bidder shall himself depute his personal to BHEL’s / 
Customer’s office for across the table discussions/ finalizations/ submissions of drawings. 

 (a) List and schedule of drawings/documents to be submitted after award of contract shall be as per MDL. 

 Bidder to note that drawings/documents submission shall be through w eb based Document Management System. 
Bidder would be provided access to the DMS for dr awings/documents approval and adequate training for the 
same. Detailed methodology would be finalized during the kick-off meeting. Bidder to ensure following at their end. 
 Internet explorer version – Minimum Internet Explorer 7 
 Internet speed – 2 mbps (Minimum preferred) 
 Pop ups from our external DMS IP (124.124.36.198) should not be blocked 
 Vendor’s internal proxy setting should not block DMS application’s link 

o (http://124.124.36.198/wrenchwebaccess/login.aspx)  

 DMS user manuals to be used by BHEL PEM vendor s for uploading, viewing, revising, commenting and 
tracking documents on PEM’s DMS have been uploaded on PEM internet website (www.bhelpem.com) under 
the Vendor session.  

 For quick access bidder may refer the link http://bhelpem.com/DMSManuals/DMSManuals.html 

 Bidder shall submit soft copy/hard copy/CD ROMs of all the finally approved drawings and O&M Manuals as 
required by Customer/Customer consul tant/BHEL-site/BHEL-PEM. The exact number of hard copies/CD ROMs of 
these documents to be submitted shall be notified to the bidder at the time of detailed engineering and bidder shall 
submit the same without any commercial/delivery implications to BHEL/Customer.  

 All the drawing documents along with the O&M manual (of a ll the revisions) are necessarily to be submitted in soft 
copies in addition to hard copies. 

 Bidder to submit soft copies of all the drawing and document along with quality plans for BHEL review and 
approval. 

 Editable copy of all the drawings and documents shall be provided. 

 The date of submission of drawing documents shall be considered as the date of submission of hard and soft 
copes whichever is later. 

 All the drawings shall be prepared on computer auto c ad and other documents (like dat asheet etc.) on MS office 
software. Bidder not complying to the requirement shall not be considered. For the ex ecution of the contract 
regular meeting (generally once in 15 days or as per project requirement) is required. 

 Vendor to come for meeting with the concerned dealing pers ons as per BHEL or customer requirement in a short 
notice. 
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 Bidder to submit instrument schedule, cable schedule and valve schedule in MS- Excel format during detailed 
engineering. 

 Bidder to also furnish the auto cad copy/MS-Excel/MS-word (as applicable) of the following documents after award 
of contract. However, any other auto cad copy/MS-Excel/MS-word of any other  document as per the insistence of 
BHEL and customer will also be submitted by the bidder without any delivery and commercial implication to BHEL 
and customer. 

 P&IDs . 
 Equipment lay out of sewage treatment plant. 
 Equipment Cable tray layout of sewage treatment plant. 
 Civil assignment drawings. 
 Piping lay out drawing of sewage treatment plant. 

 

 In addition to above requirement, bidder shall also be furnishing the follow ing documents pertaining to Electric Hoist/ 
Chain Pulley Block for BHEL/ NTPC approval: - 

 Chain Pulley Block: - 
 Manufacturing Quality Plan 
 GA Drawing for Chain Pulley Blocks with detail BOM and Painting details 
 O & M Manual 

 
 Electric Hoist:- 
 Manufacturing Quality Plan 
 GA Drawing for Electric Hoist, DSL arrangement and Painting details 
 Schematic Circuit Diagram 
 Mechanism Sizing Calculation 
 Detailed BOM/BOQ for crane 
 O & M Manual 

 
Other requirements  
 
 Engineering for this project is to be carried out in In tegrated Intelligent Engineering environment at BHEL end. The 

engineering platform on which BHEL is doing the project is based on Smart Plant Suite. This is being done to have 
automated interface checking and thereby  minimising rework at site. The engineering for packages placed in TG 
Hall will essentially be done using Intelligent P&ID, Inte lligent Electrical, Intelligent Instrumentation and 3D 
modelling. For other BOPs i.e. those outside TG hall, though the same level of integration is preferable but 3D 
modelling is necessarily to be done and review model in compatible format is to be provided to BHEL on stages to 
be agreed.   
 
Hence in line with above, bidder is required to prepare PIDs, Electrical drawings and all layout drawings using 
intelligent software with capability for transfer of data to and from corresponding Software being used by PEM.  

 The data of models of facilities will be made available to BHEL as per the BHEL schedule for importing into BHEL 
model for interface checking and raising of integrated plant model. Layout and PID/electrical drawings will be 
extracted from the model.  

 Standard write up on format compatibility of the BHEL’s engi neering platform for this project is attached as File 
formats supported by SPPID, SPI, SPEL & SP3D (Refer Section-D). 

 e-Learning Package/Module: 
e-learning packages shall be supplied for the equipment / system for the complete sewage treatment plant  along w ith 
associated electrical and C&I system. Bidder to refer Section-D for detail. 

 Data/Reports other than listed drawings/documents will also be made available to BHEL as and when required for 
import into BHEL model.   
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 Successful bidder shall furnish detailed erection manual for each of the equipment as well as complete system 
supplied under this contract at least 3 months bef ore the scheduled erection of the concerned equipment / 
component or along with supply of concerned equipment / component whichever is earlier. 

 Document approval by customer under Approval category or information cat egory shall not absolve the vendor of 
their contractual obligations of comple ting the work as per specification r equirement. Any deviation from specified 
requirement shall be reported by the vendor in writing and require written approval. Unless any change in specified 
requirement has been brought out by the vendor during detail engineering in writing while submitting the document 
to customer for approval, approved document (with implicit deviation) will not be cited as a reason for not following 
the specification requirement. 

 In case vendor submits revised drawing after approval of the corresponding drawing, any delay in approval of 
revised drawing shall be to vendor’s account and shall not be used as a reason for extension in contract 
completion. However, in case changes are necessitated due to any constraints at cust omer end, delay in review/ 
approval of such revised drawing beyond one month will be to customer’s account.  
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Sl. 
No. 

DOCUMENT / DRAWING 
NO. DRAWING / DOCUMENT TITLE 

SCHEDULE OF 
SUBMISSION 

FROM LOI 
SIZE 

 
BASIC ENGINEERING DRAWING/ DOCUMENT  

1 
PE-V0-434-673-A001           P&I Diagram for Sewage Treatment Plant                          

4               
A1 

2 
PE-V0-434-673-A007           Design Calculation of Sewage Sump Pits ( As applicable)     

14              
A4 

3 PE-V0-434-673-A002           Layout of Sewage Treatment Plant                                   4               A1 

4 PE-V0-434-673-A020           Operation & Control Philosophy SEWAGE TREATMENT 
PLANT                                                                           6               A4 

5 PE-V0-434-673-A008           PROCESS DESIGN AND SIZING CALCULATION 
INCLUDING PRESSURE DROP CALCULATIONS (STP)           4               A4 

6 PE-V0-434-673-A025           Sub Vendor List & inspection criteria for SEWAGE 
TREATMENT PLANT                                                        4               A4 

 
MANUFACTURING  DRAWING/DOCUMENTS  

7 
PE-V0-434-673-A016           Data Sheet of Agitator FOR SEWAGE TREATMENT PLANT    

10              
A4 

8 
PE-V0-434-673-A005           MECH. GA DRAWINGS OF ALL SEWAGE SUMPS AND 

TANKS FOR SEWAGE TREATMENT PLANT                         10              
A1 

9 
PE-V0-434-673-A006           MECH. GA DRAWINGS OF STP BUIDLING                          

10 
A1 

10 
PE-V0-434-673-A040           QAP for Control Cable & screened control cables                

10              
A4 

11 
PE-V0-434-673-A039           Data sheet Control Cable & screened control cables            

10   
A4 

12 
PE-V0-434-673-A015           TECHNICAL DATA SHEET FOR METERING PUMPS FOR 

SEWAGE TREATMENT PLANT                                           10              
A4 

13 
PE-V0-434-673-A034           MECH. GA OF LAMELLA TUBE SETTLER CLARIFIER FOR 

SEWAGE TREATMENT PLANT                                           10              
A1 

14 
PE-V0-434-673-A013           TECHNICAL DATA SHEET- INSTRUMENTS SEWAGE 

TREATMENT PLANT                                                        10              
A4 

15 
PE-V0-434-673-A010           DATA SHEET OF VALVES SEWAGE TREATMENT PLANT       

10              
A4 

16 
PE-V0-434-673-A027           QAP FOR METERING PUMPS WITH MOTOR FOR SEWAGE 

TREATMENT PLANT                                                        10              
A4 

17 
PE-V0-434-673-A036           TECHNICAL DATA SHEET OF MOTOR for SEWAGE 

TREATMENT PLANT                                                       10              
A4 

18 
PE-V0-434-673-A026           QAP FOR SUBMERSIBLE WITH MOTOR SEWAGE 

TREATMENT PLANT                                                        10              
A4 

19 
PE-V0-434-673-A011           TECHNICAL DATA SHEET OF SUBMERSIBLE PUMPS 

SEWAGE TREATMENT PLANT                                           10              
A4 

20 
PE-V0-434-673-A035           QAP FOR VALVES SEWAGE TREATMENT PLANT                 

10             
A4 

21 
PE-V0-434-673-A012          TECHNICAL DATA SHEET OF SCREW AND HORIZONTAL 

CENTRIFUGAL PUMPS FORSEWAGE TREATMENT PLANT     10              
A4 

22 
PE-V0-434-673-A028           QAP FOR BLOWERS WITH MOTOR FOR SEWAGE 

TREATMENT PLANT                                                       10              
A4 
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23 
PE-V0-434-673-A033           QAP FOR LAMELLA CLARIFIER TUBE SETTLER FOR 

SEWAGE TREATMENT PLANT                                           10              
A4 

24 
PE-V0-434-673-A014           TECHNICAL DATA SHEET OF BLOWERS SEWAGE 

TREATMENT PLANT                                                        10              
A4 

25 
PE-V0-434-673-A041           GA DRAWING FOR ELECTRIC HOIST, DSL 

ARRANGEMENT AND PAINTING DETAILS 12 
A3 

26 
PE-V0-434-673-A042           SCHEMATIC CIRCUIT DIAGRAM FOR ELECTRIC HOIST 

12 
A4 

27 
PE-V0-434-673-A043           MECHANISM SIZING CALCULATION FOR ELECTRIC 

HOIST 12 
A4 

28 
PE-V0-434-673-A044           MANUFACTURING QUALITY PLAN FOR ELECTRIC HOIST 

12 
A4 

29 
PE-V0-434-673-A045           MANUFACTURING QUALITY PLAN FOR CHAIN PULLY 

BLOCK 12 
A4 

30 
PE-V0-434-673-A046           GA DRAWING FOR CHAIN PULLEY BLOCK WITH DETAIL 

BOM WITH PAINTING DETAILS 12 
A3 

 
 

 
DETAIL ENGINEERING DOCUMENT 

30 
PE-V0-434-673-A037           CABLE TRAY/ TRENCH & CONDUIT ROUTING DIAGRAM 

OF STP                                                                          12             
A1 

31 
PE-V0-434-673-A004           YARD PIPING LAYOUT OF STP                                         

16              
A1 

32 
PE-V0-434-673-A003           PIPING LAYOUT OF STP (INSIDE AREA)                            

10              
A1 

33 
PE-V0-434-673-A017           Instrument Schedule SEWAGE TREATMENT PLANT             

12              
A4 

34 
PE-V0-434-673-A021           Valve Schedule SEWAGE TREATMENT PLANT                     

12              
A4 

35 
PE-V0-434-673-A019           ELECTRICAL LOAD DATA SEWAGE TREATMENT PLANT       

8               
A4 

36 
PE-V0-434-673-A022           O & M Manual FOR SEWAGE TREATMENT PLANT               

24              
A4 

37 
PE-V0-434-673-A018           Cable Schedule FOR SEWAGE TREATMENT PLANT              

16              
A4 

38 
PE-V0-434-673-A023           Painting Schedule FOR SEWAGE TREATMENT PLANT          

10              
A4 

39 PE-V0-434-673-A032           ENGINEERING BOQ FOR SEWAGE TREATMENT PLANT        20              A4 

40 
PE-V0-434-673-A030           ERECTION PROCEDURE SEWAGE TREATMENT PLANT         

16              
A4 

41 
PE-V0-434-673-A047           ERECTION PROCEDURE FOR ELECTRIC HOIST 

16 
A4 

42 
PE-V0-434-673-A048           O & M Manual FOR ELECTRIC HOIST AND CHAIN 

PULLEY BLOCK 24 
A4 

43 
PE-V0-434-673-A031           PG TEST FOR SEWAGE TREATMENT PLANT                       

20              
A4 

44 
PE-V0-434-673-A038           DCS ENGINEERING DOCUMENTS FOR STP  

12              
A4 

 
Notes:   
1. The above drawing list is tentative and shall be fi nalized with the successful bidder after placem ent of 

order. While some of the drawings indicated above may not be applicable, som e additional drawings m ay 
also be required based on scope of work.  
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Note: 
 
 Quantity of prints may change during detailed engi neering stage based on BHEL / Customer requirement. 

However, the same will be adhered by the bidder without any delivery/commercial implication to BHEL. 
 All the drawing documents along with the O&M manual (of a ll the revisions) are necessarily to be submitted in soft 

copies in addition to hard copies. 
 Bidder to submit soft copies of all the drawing and document along with quality plans for BHEL review and 

approval. 
 The date of submission of drawing documents shall be considered as the date of submission of hard and soft 

copes whichever is later. 
 All the drawings shall be prepared on computer auto c ad and other documents (like dat asheet etc.) on MS office 

software. Bidder not complying to the requirement shall not be considered. For the ex ecution of the contract 
regular meeting (generally once in 15 days or as per project requirement) is required. 

 Bidder has to come for meeting with the concerned dealing persons as per BHEL or customer requirement in a 
short notice. 

 Bidder to submit instrument schedule, cable schedule and valve schedule in MS- Excel format during detailed 
engineering. 

 Bidder to also furnish the auto cad copy / MS-word (as applicable)/MS-Excel (as applicable) of the following 
documents after award of contract. However, any other auto cad copy/MS-Excel/MS-word of any other document 
as per the insistence of BHEL / customer will also be submitted by the bidder wit hout any delivery/commercial 
implication to BHEL. 

 P&IDs . 
 Equipment lay out of the sewage treatment plant area. 
 Equipment Cable tray layout for sewage treatment plant 
 Equipment earthing layout sewage treatment plant area 
 Civil scope drawings. 
 Piping lay out drawing for sewage treatment plant area and yard piping layout. 
 Valve schedule. 
 Instrument schedule. 
 Any Other Dwg/Docs as required. 
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ANNEXURE-V 
MANDATORY SPARES 

 
SI. NO.    PARTICULARS     QUANTITY   
   CONTROL & INSTRUMENTATION‐DM PLANT    

1.00.00   MEASURING INSTRUMENTS    

1)  Electronic Transmitters    

  
(i) Transmitters of all types and model. (for the measurement of 
Pressure, differential pressure, flow, level, etc.) including local 
indication ( if applicable) 

10 % or 1 no. of each type and 
model whichever is more 

 (ii)     RTD's*     1 no. of each type   

 (iii)     Thermo well     1 no. of each type   

  
* (With head assembly, terminal block and 
nipple) 

** (to be divided into various 
insertion lengths in proportion 
to 
main population) 

 3)   
Local Indicators (Non‐Electrical type) ‐As applicable for the package 
as per the following items    

 (i)     Temperature gauges     1 no. of each range and type   

 (ii)     Pressure gauges     1 no. of each range and type   

 (iii)     Differential Pressure Gauges,     1 no. of each range and type   

 (iv)     Level gauges     1 no. of each range and type   

 (v)     Flow gauges excluding Rota meters     1 no. of each range and type   

 (vi)     All types of Rota meters     1 no. of each range and type   

 4)   
Process Actuated Switch Devices ‐As applicable for this package, as 
per the following items    

 (i)     Temperature switches     1 no. of each range and type   

 (ii)     Pressure switches     1 no. of each range and type   

 (iii)     Differential Pressure switches     1 no. of each range and type   

 (iv)     Level switches     1 no. of each range and type   

 (v)     Flow switches     1 no. of each range and type   

 5)     Solenoid Valves   
 10 % or 1 no. of each type and   
model whichever is more   

 6)   
Limit Switches (for Pneumatic Valves and 
Manual valves)  2 no. of each type 

7)  Analyzers    

  

i) PH Analyzer  
(a) Flow Through type cell and Electrode  
(b) Electronic Transmitter unit without sensor  
(c) Pre‐fabricated cable with connector 

 
1 no of each type  
1 no of each type  
1 set 

  

ii) Conductivity Analyzer  
(a) Flow Through type cell and Electrode  
(b) Electronic Transmitter unit without Sensor 
(c) Pre‐fabricated cable with connector 

 
1 no of each type  
1 no of each type 
1 Set 
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 iii) Silica Analyzer  
(a) Main PCB assembly  
(b) Power supply Cards(if applicable)  
(c) Rubber Tubes & Capillary Tubes  
(d) Pre‐fabricated cable with connector  
(e) Solenoid Valves  
(f) All Chemical Reagents for 12 month operation(Supply to be 
staggered as per the shelf life)  

1 no of each type  
1 no of each type  
1 set  
1 set  
1 set  
1 set   

  

 iv) Sodium Analyzer  
(a) Main PCB assembly  
(b) Power supply Cards(if applicable)  
(c) Rubber Tubes & Capillary Tubes  
(d) Pre‐fabricated cable with connector  
(e) Solenoid Valves  
(f) All Chemical Reagents for 12 month operation(Supply to be 
staggered as per the shelf life)  

1 no of each type  
1 no of each type  
1 set  
1 set  
1 set  
1 set   

2.00.00  
PROCESS CONNECTION PIPING (FOR IMPULSE PIPING/TUBING, 
SAMPLING     

   PIPING/TUBING AND AIR SUPPLY PIPING AS APPLICABLE)     

1)   2 way, 3way, 5way valve manifolds and model   1 no. of each type, class, size  

2)   Filter regulator and model   1 no. of each type, class, size  

3.00.00   CONTROL VALVES, ACTUATORS AND ACCESSORIES     

1  Pneumatic and electro‐hydraulic actuator assembly  

10% or 1 no. of each type, 
model and rating, whichever is 
more.  

 2     Diaphragms, O’ rings, seals etc. of all types make  etc.   100%   

 3      Pressure Gauges of all types, make, rating etc.   
 10% or 2 nos. of each type   
whichever is more   

 4     Solenoid valves (if applicable)   
 10% or 2 nos. of each type   
whichever is more   

 5   
 Positioner units /smart positioners (complete unit)&   accessories 
(link assembly)   

 10% or 1 no. of each type   
whichever is more   

 6     Pneumatic air‐filter/Regulator of each type, make   rating etc.  
 10% or 2 Nos., whichever is 
more   

 7     Air lock relays   
 10% or 2 nos. of each type   
whichever is more   

3.00.01 

PNEUMATICALLY OPERATED ISOLATION / BLOCK VALVES, 
ACTUATORS & 
ACCESSORIES ( For all ON/OFF valves supplied under this package 
even if one or 
more of these items are also specified elsewhere under 
mandatory spares) 

  

1.  Pneumatic actuator assembly  

10% or 1 no. of each type, 
model and rating, whichever is 
more 

2.  Diaphragms, O’ rings, seals etc. of all types make etc.   100% 
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 3.     Limit switches (complete unit)& accessories   (link assembly)   

10% or 2 Nos., 
whichever is more 

 4. 
Pneumatic air‐filter/Regulator of each type, 
make rating etc. 

10% or 2 Nos., 
whichever is more 

 
 
Notes:  
 
1) Identification: Each spare shall be clearly marked and labelled on the outside of 

the packing with its description. When more than one spare part is packed in 
single case, a general description of the contents shall be shown on the outside 
of such case and a detailed list enclosed. All cases, containers and other 
packages must be suitably marked and numbered for the purpose of 
identification. 
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DATASHEET–A FOR STP 
 
Sl. No. DESCRIPTION 

1.0 Capacity of STP 75 m3/day 
2.0 Common  Collection Sump  
i) Numbers Required One (1) no. 
ii) Capacity As per system requirement 
iii) MOC RCC 

iv) Type of Aeration  Coarse Bubble Diffused Aeration Type  
v) 

Type of Diffusers  
Coarse bubble diffusers with retrievable 
arrangement  

vi) No. of Diffusers  As per system requirement  
vii) No. of chain pulley block/electric hoist and 

capacity  
One no., chain pulley bock or electrical hoist  as per 
specification requirement, capacity as per 
specification requirement. 

viii) Handrail To be provided by bidder 

3.0 Common Collection Sump Pumps  

i) Numbers Required  2 nos. ( 1W+1S) 

ii) Type  Non-clog sump pumps ,Submersible grinder type 

iii) Flow  4.0 m3/hr (minimum) 

iv) Head  As per process requirement 

v) Particle Size  Up to 20 mm  

vi) MOC  
Casing – Cast Iron to IS 210 FG 260 
Impeller- SS304 

vii) Drive Motor  
Induction motor, 415V, 3 Φ, 50 Hz, TEFC, Energy 
Efficiency Class IE-3 as per IS : 12615 

4.0 Screen Chamber  
i) Numbers required 1 no. 

ii) Bar screen chamber MOC RCC 

iii) Bar screen chamber capacity  As per process requirement 

iv) Type  Perforated sheet 

v) Cleaning  Manual  

vi) Angle of inclination  60° 

vii) Bar MOC SS-304 fitted with SS frame 

viii) Velocity <1.0 m/sec 

ix) Spacing of bar` 10 mm 

5.0 Oil & Grease chamber 

i) Numbers required 1 no. 

ii) Oil & grease chamber MOC RCC 

iii) Oil & grease chamber capacity  As per process requirement 
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6.0 Oil & Grease Trap 

i) Numbers Required  One (1) no.  

ii) Flow (m3/hr) As per process requirement 

iii) MOC RCC with baffle arrangements 

iv) Perforated pipe MOC PVC/CS 

7.0 Equalization Tank  

i) Numbers Required  1 no. 

ii) Flow (m3/hr) As per process requirement 

iii) Detention Time  8 hours (min) 

iv) MOC of Tank  RCC 

v) Depth  As per system requirement 

vi) Type of Aeration  Coarse Bubble Diffused Aeration Type  
vii) 

Type of Diffusers  
Coarse bubble diffusers with retrievable 
arrangement  

viii) No. of Diffusers  As per system requirement  
ix) No. of chain pulley block/electric hoist and 

capacity  
One no., chain pulley bock or electrical hoist  as per 
specification requirement, capacity as per 
specification requirement. 

x) Handrail To be provided by bidder 

8.0 Common Air Blowers for Equalization Tank /Sludge Sump /Common Collection Sump  
i) Numbers Required  

 
2 nos. (1W+1S)  

ii) Type of Blower  Twin lobe type  
iii) 

Flow  
To cater Air requirement for Equalization tank & 
Sludge Sump & Common Collection Sump 

iv) Head  As per process requirement 

v) MOC  CI to IS 210 Gr. FG 260 

vi) Accessories  NRV, Pressure Gauge, Safety valves  

vii) Drive Motor  
Induction motor, 415V, 3 Φ, 50 Hz, TEFC, Energy 
Efficiency Class IE-3 as per IS : 12615 

viii)  Common Base plate/ mounting plate  MS as per IS 2062 

9.0 MBBR Feed Pumps  

i) Numbers Required  2 nos. ( 1W+1S) 

ii) Type  Vertical Submersible Grinder type Pumps  
iii) Flow  4.0 m3/hr (min) 

iv) Head  As per process requirement 

v) MOC  
Casing – Cast Iron to IS 210 FG 260 
Impeller & shaft - SS304 

vi) Particle Size  Up to 10 mm 

vii) Drive Motor  
Induction motor, 415V, 3 Φ, 50 Hz, TEFC, Energy 
Efficiency Class IE-3 as per IS : 12615 
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10.0 MBBR Reactor  

i) Numbers Required  One(1)  no. 
ii) Flow (m3/hr) As per system requirement (or 4 m3/hr(min)) 
iii) Food to Microorganism(F/M) Ratio  0.1-0.15 Kg BOD/ Kg MLSS/ day  
iv) MLSS (Mixed Liquor Suspended Solids) 3000-6000 mg/l 
v) MOC of Tank  RCC 
vi) Depth  Minimum 4-5 m  
vii) Type of Aeration  Fine Bubble Diffused Aeration Type  
viii) Type of Diffusers  Fine bubble diffusers with retrievable arrangement  
ix) No. of Diffusers  As per system requirement  
x) Media  PVC 
xi) Media Qty  As per system requirement 
xii) Free Board  500 mm 
xiii) Volume ( in m3) As per process requirement 

11.0 Air Blowers for MBBR Tank  

i) Numbers Required  2 nos. (1W+1S)  
ii) Type of Blower  Twin lobe type  
iii) Flow  To cater Air requirement of tank 

iv) Head  As per process requirement 

v) MOC  CI to IS 210 Gr. FG 260 

vi) Accessories  NRV, Pressure Gauge, Safety valves  

vii) Drive Motor  
Induction motor, 415V, 3 Φ, 50 Hz, TEFC, Energy 
Efficiency Class IE-3 as per IS : 12615 

viii)  Common Base plate/ mounting plate  MS as per IS 2062 

12.0 Tube settler ( Secondary Settler) 

i) Numbers Required  One (1) no.  
ii) Flow (m3/hr) As per system requirement (or 4 m3/hr(min)) 
iii) Surface flow rate 5 m3/ m2/hr. 
iv) MOC of settler RCC 
iv) Quantity of tube settler media As per process requirement 
v) MOC of media  PVC 
vi) Free board 500 mm 

13.0 Hypo Contact Cum Filter Feed Tank  
i) Numbers Required One (1) no. 
ii) Capacity As per Process requirement 
iii) MOC RCC 
iv) Handrail To be provided by bidder 

14.0 Hypo Dosing System  
14.1 Hypo Dosing Tank   

i) Numbers Required One (1) no. 
ii) Capacity 200 liters OR  24 hour storage requirement @ 

suitable dosing rate whichever is higher 
iii) MOC PVC 

14.2 Hypo Dosing Pump 
i) Quantity Three (3) no. 
ii) Capacity 0-6 LPH or 2 ppm continuous dosing rate 

requirement whichever is higher 
iii) Type Metering Pump 
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iv) MOC PP 
v) 

Drive Motor  
Induction motor, 415V, 3 Φ, 50 Hz, TEFC, Energy 
Efficiency Class IE-3 as per IS : 12615 

15.0 Filter Feed Pumps  
i) Quantity Two (2X100%) nos. (1W+1S)  
ii) Type & Operation  Horizontal Centrifugal, Continuous 
iii) Suction condition  Flooded.  
iv) Capacity  4.0 m3/hr. 
v) Head As per process requirement 

vi) Material of Construction   

 • Casing  Cast Iron IS:210 Gr FG 260  
 • Impeller  Stainless steel CF 8M  
 • Shaft & Shaft sleeve material  Stainless steel SS Gr. 304 & SS316  
 • Packing seal  Mechanical type  

 • Drive motor  
Induction motor, 415V, 3 Φ, 50 Hz, TEFC, Energy 
Efficiency Class IE-3 as per IS : 12615  

 • Common base plate  Carbon steel IS:2062  
vii) Noise level  85 DBA  
viii) Vibration  As per HIS  
ix) RPM  1500 approx. 

x) Drive motor  
Induction Motor 415V, 3 Phase, 50 Hz, TEFC, 
Energy Efficiency Class IE-3 as per IS : 12615 

xi) Interconnecting Piping Material  Carbon Steel with Rubber lining.  

16.0 Dual Media Filter  

i) Quantity  1 no.  

ii) Capacity 4 m3/hr. 

iii) Surface flow rate 10 m3/hr./m2 

iv) Size  As per process requirement 

v) Design pressure Shut off head of pump + 5% margin 

vi) MOC FRP/MSRL 

vii) Media Graded quartz sand free from carbonates and other 
foreign material and anthracite.  

viii) Rising Space( Free board) 100 % 

17.0 Activated Carbon Filter 

i) Quantity  1 no.  

ii) Capacity 4 m3/hr. 

iii) Surface flow rate 12 m3/hr./m2 

iv) Size  As per process requirement 

v) Design pressure Shut off head of pump + 5% margin 

vi) MOC ( Shell & Dish) FRP/MSRL 

vii) Media Activated Carbon  
viii) Supporting Media  Graded Gravel 
ix) Minimum Bed depth  1200 mm 
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x) Rising Space( Free board) 100 % 

18.0 Treated Water Tank  

i) Number required 1 no.  

ii) Capacity ( Effective) 28 m3/ As per system requirement 

iii) Flow As per system requirement or 4 m3/hr (min) 

iv) Detention Time 8 Hrs. 

v) MOC of tank  RCC 

vi) Depth  2.5 m- 4 m 

vii) Handrail To be provided by bidder 

19.0 Treated Water Disposal Pumps 

i) Quantity Two (2X100%) nos. (1W+1S)  
ii) Type & Operation  Horizontal Centrifugal, Continuous 
iii) Suction condition  Flooded.  
iv) Capacity  4.0 m3/hr. 
v) Head As per process requirement 

vi) Material of Construction   

 • Casing  Cast Iron IS:210 Gr FG 260  
 • Impeller  Stainless steel CF 8M  
 • Shaft & Shaft sleeve material  Stainless steel SS Gr. 304 & SS316  
 • Packing seal  Mechanical type  

 • Drive motor  
Induction Motor 415V, 3 Phase, 50 Hz, TEFC, 
Energy Efficiency Class IE-3 as per IS : 12615 

 • Common base plate  Carbon steel IS:2062  
vii) Noise level  85 DBA  
viii) Vibration  As per HIS  
ix) RPM  1500 Approx. 

x) Drive motor  
Induction Motor 415V, 3 Phase, 50 Hz, TEFC, 
Energy Efficiency Class IE-3 as per IS : 12615 

xi) Interconnecting Piping Material  Carbon Steel with Rubber lining.  
20.0 Sludge Sump (waste Pit)  

i) Number required 1 no.  

ii) MOC & type RCC, Under Ground, Outdoor Location 

iii) Capacity ( Effective) As per Process requirement  

iv) Instrumentation As per P&ID  

v) Inside Protection  5 mm thick  coal tar epoxy screened lining 

vi) No. of chain pulley block/electric hoist and 
capacity  

One no., chain pulley bock or electrical hoist  as per 
specification requirement, capacity as per 
specification requirement. 

vii) Handrail To be provided by bidder 
21.0 Sludge transfer Pumps 

i) Quantity Two (2X100%) nos. (1W+1S)  
ii) Type  Vertical Screw Pumps 
iii) Location  Outdoor 
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iv) Service  Intermittent 
v) Suction condition  Flooded.  
vi) 

Rated Flow 
As per process requirement or 2 m3/hr whichever is 
higher. 

vii) Head As per process requirement 
viii) Type of fluid handled Sludge from system 

ix) Material of Construction   

 • Casing  2% Ni-CI to IS:210 Gr FG 260  
 • Rotor SS-316  
 • Stator  Nitrile/EPDM 
 • Shaft  SS-316  

 • Drive motor  
Induction Motor 415V, 3 Phase, 50 Hz, TEFC, 
Energy Efficiency Class IE-3 as per IS : 12615 

x) Noise level  85 DBA  
xi) Vibration  As per HIS  
xii) RPM  1500 Approx. 

xiii) Drive motor  
Induction Motor 415V, 3 Phase, 50 Hz, TEFC, 
Energy Efficiency Class IE-3 as per IS : 12615 

22.0 Centrifuge 

i) Quantity Two (2)  number (1W+ 1SB) 
ii) Type  Variable differential speed control type  
iii) Inlet concentration  2% 
iv) Outlet concentration  20% (min.) 
v) Capacity  As per process requirements 
vi) Liquid handled Secondary sludge 
vii) 

Material of construction  
Wetted parts: SS304  
Other parts : MSEP/CI 

viii) 

Motor  

IP-55 with outdoor installation,3 phase,415 
V,TEFC type squirrel cage induction motor, Rating 
as per requirement, Energy Efficiency Class IE-3 as 
per IS : 12615; Hydraulic coupling to dampen the 
initial acceleration. 

ix) Base Frame MS Fabricated  
x) 

Accessories 
Screening at inlet, Suitable piping, valves, pressure 
gauge at delivery pulley, V-belt drive, foundation 
bolts etc. 

xi) No. of electric hoist and capacity  One no., Capacity as per specification requirement. 
 Note: Suitable polyelectrolyte dosing tank (MOC-HDPE, Cap: 500ltr) along with two (2) no, 

(1W+1SB) dosing pumps, Capacity to suit process requirement, to be provided for dosing before 
centrifuge. 

23.0 Sewage Sumps (Outside STP Area) 
i) Sewage sump S1, S2, S3, S4, S5, S6, S7, S8 Capacity as per P&ID  
ii) MOC RCC 
iii) Type Covered at top, below ground 
iv) 

Accessories  
Coarse bar screen (MOC : SS-304) at each sump 
location 

v) Handrail To be provided by bidder 
vi) 

No. of chain pulley block/electric hoist and 
capacity  

One no. at each sump location , chain pulley bock 
or electrical hoist  as per specification requirement,  
capacity as per specification requirement. 
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24.0 Sewage  Transfer Pumps(Outside STP Area) 
i) Type Vertical submersible grinder type,  
ii) Quantity per sump 2 X 100 % 
iii) Capacity As per P & ID of Sewage Treatment plant 
iv) MOC casing Cast Iron to IS 210 FG 260 
v) MOC impeller Stainless Steel AISI 304 
vi) MOC shaft SS 410 
vii) 

Drive Motor  
Induction motor, 415V, 3 Φ, 50 Hz, TEFC, Energy 
Efficiency Class IE-3 as per IS : 12615 

 
Further bidder to provide 1 no. Common chain pulley block (portable type) for handling of filter feed pump & 
treated water disposal pumps alongwith motor as per specification requirement, capacity shall be selected 
based on heaviest pump with motor weight from the above listed two drives & as per specification 
requirement. 
 
For piping and valves specification bidder to refer specification of LP PIPING, VALVES & SPECIALITIES 
Included under section II-A mechanical of this technical specification. 

 
PUMPS AND PIPE SELECTION CRITERIA 
 

Pump and Pipeline carrying water and chemicals etc. shall generally be sized on the following velocities. 
However wherever minimum pipe sizes are defined in the drawing/datasheets, the selected size shall not be 
less than the specified size. 
 
 VELOCITY IN m/sec. 

 BELOW 50 MM. 50-150 MM 200 MM AND ABOVE 

Pump Suction for water ------ 1.2-1.5 1.2-1.8 

Pump discharge for water 1.2-1.8 1.8-2.4 2.1-2.5 

Header for water ------- 1.5-2.4 2.1-2.4 

Pump Suction for chemical 
solution 

1.0-1.2 1.1-1.3 ------- 

Pump discharge for chemical 
solution 

1.2-1.4 1.3-1.5 -------- 

Gravity flows  
Pipe line under gravity flow shall be restricted to a flow velocity of 1 m/sec 
generally Channels under gravity flow shall be sized for a maximum flow 
velocity of 0.6 m/sec. 

 
 
Note 1- All piping system shall be capable of withstanding the maximum pressure in the corresponding line. 
 
 
Note 2- TDH of all pumps shall be decided by the supplier assuming the following ‘C values in Hazen & 
Williams equation for calculation of friction loss. 
 

a) Carbon steel pipes – 100  
b) CI Pipes /Ductile Iron pipes –100 
c) Rubber lined steel pipe – 120 
d) PVC/HDPE pipes – 140 
e) Stainless steel pipes -100 
 

For calculating the required pump head for pump selection, at least 10% margin shall be taken 
over the pipe friction losses and static head shall be calculated from the minimum water level of 
the tank/sump/reservoir from which the pumps draw water.  
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  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 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 DM PLANT/ CW TREATMENT/ PRE 
TREATMENT PLANT/EFFLUENT TREATMENT PLANT/ GAS 
CHLORINATION PLANT/SEWAGE TREAMENT PLANT. 

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. 

 

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 

two signed and stamped copies of the following shall be furnished by the bidder as 

technical offer: 

  

a) A copy of this sheet “Electrical equipment Specification for  DM PLANT/ CW 
TREATMENT/ PRE TREATMENT PLANT/EFFLUENT TREATMENT 
PLANT/ GAS CHLORINATION PLANT/SEWAGE TREAMENT PLANT.” 

and “Electrical Scope between BHEL and Vendor” with bidder’s signature and 

company stamp.  

b) Electrical load requirement  
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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 : 

a) Electrical scope between BHEL & vendor (Annexure –I) 

b) Technical specification for motors. 

c) Datasheets & quality plan for motors. 

d) Provenness & Technical specification  for control cables 

e) Datasheets & quality plan for control cables 

f) Technical specification for Screened control cables 

g) Datasheets & quality plan for Screened control cables 

h) Electrical Load data format  (Annexure –II) 

i) BHEL cable listing format (Annexure –III) 
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REV-O, DATE: ()if 03.2015 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS) 

PACKAGES: VENTILATION I AC I MRSI DMI PTPI CHLORINATIONI ETPI CPUI CWTP/STP 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR'S EQUIPMENT 
PROJECT' 

S.NO DETAILS SCOPE SCOPE E&C REMARKS 
SUPPLY 

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 al 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. 

OR (DE 10 select the choice applicable 
for their project» 
415 V AC, 3 phase, 3 wire supply shall be prov~ed by BHEL based on 
load data provided by vendor at contract stage for all equipment 
supplied by vendor as part of conlrac!. Any other vallage level (AC/DC) 
required will be derived by the vendor. 

2 Local Push Button S1ation (for motors) BHEL BHEL located near the motor. 

3 Power cables, control cables and screened control cables 1. For 3.b) & c): Sizes of cables required shall be informed by vendor at 
for contract stage (based on inputs provided by BHEL) in the form of cable 
a) both end equipment in BHEL's scope BHEL BHEL listing. Finalisation of cable sizes shall be done by BHEl. Vendor shall 
b) both end equipment in vendor's scope BHEL Vendor provide lugs & glands accordingly. 
c) one end equipment in vendOf's scope BHEL BHEL 2. Tenninalion at BHEL equipment tenninals by BHEL 

3. Tenninalion al Vendor equipment lenninals by Vendor. 
4 Junction box for control & instrumentation cable Vendor Vendor Number of Junction Boxes shan be sufficient and positioned in the field to 

minimize local cabling (max 10-12 mtrs) and trunk cable. 
5 Any special type of cable tike compensating, co-axial, Vendor Vendor Refer C&I portion of specification for scope of fibre Optical cables if used 

I prefab, MICC, optical fibre etc. between PLC/ microprocessor & DCS. 
6 Cable trays, accessories & cabte trays supporting system BHEL BHEL Local cabling from nearby main route cable tray (BHEL scope) to 

equipment tenninal (vendors scope) shall be through 100/ 50 mm. cable 
100/ 50 mm cable trays/ Conduits! Galvanised steel cable Vendor Vendor trays! conduits! Galvanised steel cable troughs, as per approved layout 
troughs for local cabling drawing during contract stage. 

7 Cable glands ,lugs and bimetallic strip for equipment Vendor Vendor 1. Double compression Ni-Cr plated brass cable glands 
supplied by Vendor 2. Solder less crimping type heavy duty tinned copper lugs for power and 
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REV-O, DATE: 0'1.03.2015 
ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS) 

PACKAGES : VENTILATION I AC I MRS! DMI PTPI CHLORINATIONI ETPI CPU! CWTP/STP 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR'S EQUIPMENT 
PROJECT' 

S.NO DETAILS SCOPE SCOPE E&C REMARKS 
SUPPLY 

control cables. 
8 Condu~ and conduit accessories for cabling between Vendor Vendor Conduits shall be medium duty, hot dip galvanised cold rolled mild steel 

I equipment supplied by vendor rigid conduIT as per IS: 9537. 
9 Liohtino BHEL BHEL 
10 Equipment grounding (including electronic earthing) & BHEL BHEL Refer note no. 4 for electronic earthing 

lightning protection 
11 Below orade oroundino BHEL BHEL 
12 LT Motors with base plate and foundation hamware Vendor Vendor Makes shall be subiect to customerLBI:IEL approval at contract staqe. 
13 Mandatory spares Vendor - Vendor to Quote as per specifICation. 
14 Recommended 0 & M spares Vendor - As specified elsewhere in specifICation 
15 Any other equipmentl materiaV service required for Vendor Vendor 

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

16 a) Input cable schedules (Control & Screened Control Vendor - Cable listing for Control and Instrumentation Cable and electronic earthing 
Cables) cable in enclosed excel format shall be submitted by vendor during 
b) Cable interconnection details fO( above Vendor - detailed engineering stage. 
ci Cable block diaqram Vendor -

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 complele plant (including electrical area) indicating 
location and identification of all equipment requiring cabling, and shall 
incorporate cable trays routing details mar1<ed 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 BHEU customer approval without any 
commercial implications 10 BHEl. 

- ~ - --
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ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR( FOR EPC PROJECTS) 
PACKAGES : VENTILATION I AC I MRSI OM! PTPI CHLORINA TlONI ETPI CPU! CWTP/STP 
SCOPE OF VENDOR: SUPPLY, ERECTION & COMMISSIONING OF VENDOR'S EQUIPMENT 
PROJECT' 

S.NO DETAILS SCOPE SCOPE E&C 
SUPPLY 

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

NOTES: 

REV-O, DATE: 0l.03.2015 

REMARKS 

1. Make of all electrical equipmenV items supplied shall be reputed make & shall be subject to approval of BHEUcustomer after award of contract. 
2. All QPs shall be subject to approval of BHEUcustomer 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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  EPC PACKAGE FOR  
PATRATU SUPER THERMAL POWER STATION EXPANSION 

PHASE –I ( 3X 800MW) 
 

TECHNICAL SPECIFICATION 
SECTION – VI, PART-B 

BID DOC NO. : CS-9585-001-2 
 

 
 
 

SUB–SECTION – B-07 

MOTORS 
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MOTORS 

1.00.00  GENERAL REQUIREMENTS 

1.01.00  For the purpose of design of equipment/systems, an ambient temperature of 50 deg.  
Centigrade and relative humidity of 95% (at 40 deg C) shall be considered. The 
equipment shall operate in a highly polluted environment.  

1.02.00  All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% & 
-5%, and 10% combined variation of voltage and frequency unless specifically 
brought out in the specification. 

1.03.00  Contractor shall provide fully compatible electrical system, equipment, accessories 
and services. 

1.04.00  All the equipment, material and systems shall, in general, conform to the latest 
edition of relevant National and international Codes & Standards, especially the 
Indian Statutory Regulations. 

1.05.00  Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor equipment.   

1.06.00  The responsibility of coordination with electrical agencies and obtaining all 
necessary clearances for contractors equipment and systems shall be under the 
contractor scope. 

1.07.00  Degree of Protection 

Degree of protection for various enclosures as per IEC60034-05 shall be as follows:- 

i) Indoor motors   - IP 54 

ii) Outdoor motors   - IP 55 

iii) Cable box-indoor area  - IP 54 

iv) Cable box-Outdoor area  - IP 55 

2.00.00  CODES AND STANDARDS 

1) Three phase induction motors  : IS/IEC:60034 

2) Single phase AC motors  : IS/IEC:60034 

3) Crane duty motors  : IS:3177, IS/IEC:60034 

4) DC motors/generators  : IS/IEC:60034 

5)  Energy Efficient motors  : IS 12615, IEC: 60034-30 
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3.00.00  TYPE 

3.01.00  AC Motors: 

a)  Squirrel cage induction motor suitable for direct-on-line starting. 

b)  Continuous duty LT motors upto 200 KW Output rating (at 50 deg.C ambient 
temperature), shall be Premium Efficiency class-IE3, conforming to IS 12615, or 
IEC:60034-30. 

c) Crane duty motors shall be squirrel cage Induction motor as per the 
requirement.  

d)   Motor operating through variable frequency drives shall be suitable for inverter 
duty. Also these motors shall comply the requirements stipulated in IEC: 60034-
18-41 and IEC: 60034-18-42 as applicable. 

3.02.00  DC Motors Shunt wound  

4.00.00  RATING 

(a)  Continuously rated (S1). However, crane motors shall be rated for S4 duty, 
40% cyclic duration factor. 

(b)  Whenever the basis for motor or driven equipment ratings are not specified in 
the corresponding mechanical specification sub-sections, maximum 
continuous motor ratings shall be at least 10% above the maximum load 
demand of the driven equipment under entire operating range including 
voltage and frequency variations. 

(c) For BFP motors, starting MVA shall be restricted to meet requirements 
indicated in B-0. 

(d)  The starting current for the DC motors shall be restricted to 3 times of the full 
load current. 

5.00.00  TEMPERATURE RISE 

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B) & 155(F) insulation. 

 Water cooled 

80 deg. C over inlet cooling water temperature mentioned elsewhere, by resistance 
method for both thermal class 130(B) & 155(F) insulation. 
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41 deg.C over inlet cooling water maximum temperature of 39 deg.C for thermal 
class 90 (Y) wet wound Boiler circulation pump motor. 

6.00.00  OPERATIONAL REQUIREMENTS 

6.01.00  Starting Time 

6.01.01  For motors with starting time upto 20 secs. at minimum permissible voltage during 
starting, the locked rotor withstand time under hot condition at highest voltage limit 
shall be at least 2.5 secs. more than starting time. 

6.01.02  For motors with starting time more than 20 secs. and upto 45 secs. at minimum 
permissible voltage during starting, the locked rotor withstand time under hot 
condition at highest voltage limit shall be at least 5 secs. more than starting time. 

6.01.03  For motors with starting time more than 45 secs. at minimum permissible voltage 
during starting, the locked rotor withstand time under hot condition at highest voltage 
limit shall be more than starting time by at least 10% of the starting time. 

6.01.04  Speed switches mounted on the motor shaft shall be provided in cases where above 
requirements are not met. 

6.02.00  Torque Requirements 

6.02.01  Accelerating torque at any speed with the lowest permissible starting voltage shall 
be at least 10% motor full load torque. 

6.02.02  Pull out torque at rated voltage shall not be less than 205% of full load torque. It 
shall be 275% for crane duty motors. 

6.03.00  Starting voltage requirement 

(a)  Up to 85% of rated voltage for ratings below 110 KW  

(b) Up to 80% of rated voltage for ratings from 110 KW to 200 KW 

(c) Up to 85% of rated voltage for ratings from 201 KW to 1000 KW  

(d) Up to 80% of rated voltage for ratings from 1001 KW to 4000 KW 

(e) Up to 75 % of rated voltage for ratings above 4000KW 

Except AOP & JOP motors running on D.G emergency supply, starting voltage shall 
be 80%. 
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7.00.00  DESIGN AND CONSTRUCTIONAL FEATURES 

7.01.00  Suitable single phase space heaters shall be provided on motors rated 30KW and 
above to maintain windings in dry condition when motor is standstill. Separate 
terminal box for space heaters & RTDs shall be provided. However for flame proof 
motors, space heater terminals inside the main terminal box may be acceptable. 

7.02.00  All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube 
ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors 
rated 3000KW or above can be Closed air circuit water cooled (CACW). The method 
of movement of primary and secondary coolant shall be self-circulated by fan or 
pump directly mounted on the rotor of the main motor as per IEC 60034-6.  However 
VFD driven motors can be offered with forced cooling type with machine mounted 
fan or pump driven by separate electric motor. Motors and EPB located in hazardous 
areas shall have flame proof enclosures conforming to IS: 2148 as detailed below 

(a) Fuel oil area   : Group – IIB 

 (b)       Hydrogen generation   : Group - IIC or (Group-I, Div-II as per plant 
area NEC) or (Class-1, Group-B, Div-II as per 
NEMA / IEC60034) 

7.03.00  Winding and Insulation 

 (a) Type : Non-hygroscopic, oil resistant, flame resistant 

(b) Starting duty : Two hot starts in succession, with motor 
initially at normal running temperature.  

(c) 11kV & 3.3 kV  AC 
motors 

:    
Thermal class 155 (F) insulation.  
The winding insulation process shall be total 
Vacuum Pressure Impregnated i.e. resin poor 
method. The lightning Impulse & intertern 
insulation surge withstand level shall be as 
per IEC-60034 part-15. 

However winding insulation for wet wound 
Boiler circulation pump motor shall be thermal 
class 90 (Y) or better. 

(d) 240VAC, 415V AC 
& 220V DC motors  

: Thermal Class ( B ) or better 

7.04.00  Motors rated above 1000KW shall have insulated bearings to prevent flow of shaft 
currents. 
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7.05.00  Motors with heat exchangers shall have dial type thermometer with adjustable alarm 
contacts to indicate inlet and outlet primary air temperature. 

7.06.00  Noise level for all the motors shall be limited to 85dB (A) except for BFP motor for 
which the maximum limit shall be 90 dB(A). Vibration shall be limited within the limits 
prescribed in IS/IEC 60034-14. Motors shall withstand vibrations produced by driven 
equipment. HT motor bearing housings shall have flat surfaces, in both X and Y 
directions, suitable for mounting 80mmX80mm vibration pads. 

7.07.00  In HT motors, at least four numbers simplex / two numbers duplex platinum 
resistance type temperature detectors shall be provided in each phase stator 
winding. Each bearing of HT motor shall be provided with dial type thermometer with 
adjustable alarm contact and preferably 2 numbers duplex platinum resistance type 
temperature detectors. 

7.08.00  Motor body shall have two earthing points on opposite sides.  

7.09.00  11 KV motors shall be offered with Separable Insulated Connector (SIC) as per 
IEEE 386. The offered SIC terminations shall be provided with protective cover and 
trifurcating sleeves. SIC termination kit shall be suitable for fault level of 25 KA for 
0.17 seconds. 

7.10.00 3.3 KV motors shall be offered with dust tight phase separated double walled 
(metallic as well as insulated barrier) Terminal box. Suitable termination kit shall be 
provided for the offered Terminal box. The offered Terminal Box shall be suitable for 
fault level of 250 MVA for 0.12 sec. Removable gland plates of thickness 3 mm 
(hot/cold rolled sheet steel) or 4 mm (non-magnetic material for single core cables) 
shall be provided. 

7.11.00  The spacing between gland plate & center of terminal stud shall be as per Table-I. 

7.12.00  All motors shall be so designed that maximum inrush currents and locked rotor and 
pullout torque developed by them at extreme voltage and frequency variations do 
not endanger the motor and driven equipment. 

7.13.00  The motors shall be suitable for bus transfer schemes provided on the 11kV, 3.3 kV 
/415V systems without any injurious effect on its life. 

7.14.00  For motors rated 2000 KW & above, neutral current transformers of PS class shall 
be provided on each phase in a separate neutral terminal box. 

7.15.00 The size and number of cables (for HT and LT motors) to be intimated to the 
successful bidder during detailed engineering and the contractor shall provide 
terminal box suitable for the same. 
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8.00.00 The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the 
following (without any further tolerance) except for BFP motor. 

(a) Below 110KW                                 : 11.0  

(b) From 110 KW & upto 200 KW  : 9.0 

(c) Above 200 KW & upto 1000KW   : 10.0 

(d) From 1001KW & upto 4000KW  : 9.0 

(e)   Above 4000KW                             : 6 to 6.5 

9.00.00 CW motor shall be designed with minimum power factor of 0.8 at design duty point. 

10.00.00  TYPE TEST 

10.01.00  HT MOTORS 

10.01.01  The contractor shall carry out the type tests as listed in this specification on the 
equipment to be supplied under this contract. The bidder shall indicate the charges 
for each of these type tests separately in the relevant schedule of Section - VII- 
(BPS) and the same shall be considered for the evaluation of the bids. The type 
tests charges shall be paid only for the test(s) actually conducted successfully under 
this contract and upon certification by the employer’s engineer. 

10.01.02  The type tests shall be carried out in presence of the employer’s representative, for 
which minimum 15 days notice shall be given by the contractor. The contractor shall 
obtain the employer’s approval for the type test procedure before conducting the 
type test. The type test procedure shall clearly specify the test set–up, instruments to 
be used, procedure, acceptance norms, recording of different parameters, interval of 
recording, precautions to be taken etc. for the type test(s) to be carried out. 

10.01.03 In case the contractor has conducted such specified type test(s) within last ten years 
as on the date of bid opening, he may submit during detailed engineering the type 
test reports to the employer for waival of conductance of such  test(s). These reports 
should be for the tests conducted on the equipment similar to those proposed to be 
supplied under this contract and test(s) should have been either conducted at an 
independent laboratory or should have been witnessed by a client. The employer 
reserves the right to waive conducting of any or all the specified type test(s) under 
this contract. In case type tests are waived, the type test charges shall not be 
payable to the contractor. 

10.01.04 Further the Contractor shall only submit the reports of the type tests as listed in 
"LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED “and carried 
out within last ten years from the date of bid opening. These reports should be for 
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the test conducted on the equipment similar to those proposed to be supplied under 
this contract and the test(s) should have been either conducted at an independent 
laboratory or should have been witnessed by a client. However if the contractor is 
not able to submit report of the type test(s) conducted within last ten years from the 
date of bid opening, or in the case of type test report(s) are not found to be meeting 
the specification requirements, the contractor shall conduct all such tests under this 
contract at no additional cost to the employer either at third party lab or in presence 
of client/ employer’s representative and submit the reports for approval. 

10.01.05 LIST OF TYPE TESTS TO BE CONDUCTED 

 The following type tests shall be conducted on each type and rating of HT 
motor 

(a)  No load saturation and loss curves upto approximately 115% of rated voltage 

(b) Measurement of noise at no load. 

(c) Momentary excess torque test (subject to test bed constraint). 

(d) Full load test (subject to test bed constraint) 

(e) Temperature rise test at rated conditions. During heat run test, bearing 
temp., winding temp., coolant flow and its temp. shall also be measured. In 
case the temperature rise test is carried at load other than rated load, 
specific approval for the test method and procedure is required to be 
obtained. Wherever ETD's are provided, the temperature shall be measured 
by ETD's also for the record purpose. 

10.01.06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED 

The following type test reports shall be submitted for each type and rating of 
HT motor

(a) Degree of protection test for the enclosure followed by IR, HV and no load 
run test. 

(b) Terminal box-fault level withstand test for each type of terminal box of HT 
motors only. 

(c)  Lightning Impulse withstand test on the sample coil shall be as per clause no. 
4.3 IEC-60034, part-15 

(d) Surge-withstand test on interturn insulation shall be as per clause no. 4.2 of 
IEC 60034, part-15 
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10.02.00 LT Motors 

10.02.01 LT Motors supplied shall be of type tested design. During detailed engineering, the 
contractor shall submit for employer’s approval the reports of all the type tests as 
listed in this specification and carried out within last ten years from the date of bid 
opening. These reports should be for the test conducted on the equipment similar to 
those proposed to be supplied under this contract and the test(s) should have been 
either conducted at an independent laboratory or should have been witnessed by a 
client. 

10.02.02 However if the contractor is not able to submit report of the type test(s) conducted 
within last ten years from the date of bid opening, or in the case of type test report(s) 
are not found to be meeting the specification requirements, the contractor shall 
conduct all such tests under this contract at no additional cost to the employer either 
at third party lab or in presence of client/ employer’s representative and submit the 
reports for approval. 

10.02.03 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED 

The following type test reports shall be submitted for each type and rating of 
LT motor of above 50 KW only 
  
1. Measurement of resistance of windings of stator and wound rotor. 

2. No load test at rated voltage to determine input current power and speed  

3. Open circuit voltage ratio of wound rotor motors ( in case of Slip ring motors)  

4. Full load test to determine efficiency power factor and slip. 

5. Temperature rise test. 

6. Momentary excess torque test. 

7. High voltage test. 

8. Test for vibration severity of motor. 

9. Test for noise levels of motor(Shall be limited as per clause no 7.06.00 of this 
section) 

10. Test for degree of protection and  

11. Over speed test. 
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12. Type test reports for motors located in fuel oil area having flame proof 
enclosures as per IS 2148 / IEC 60079-1 

10.03.00  All acceptance and routine tests as per the specification and relevant standards shall 
be carried out.  Charges for these shall be deemed to be included in the equipment 
price. 

10.04.00 The type test reports once approved for any projects shall be treated as reference. 
For subsequent projects of NTPC, an endorsement sheet will be furnished by the 
manufacturer confirming similarity and “No design Change”. Minor changes if any 
shall be highlighted on the endorsement sheet. 

TABLE - I 

DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS 

 Motor MCR in KW  Minimum distance between centre of  
         stud and gland plate in mm 
 UP to 3 KW     As per manufacturer's practice. 

Above 3 KW - upto 7 KW   85 

Above 7 KW - upto 13 KW  115 

Above 13 KW - upto 24 KW  167 

Above 24 KW - upto 37 KW  196 

Above 37 KW - upto 55 KW  249 

Above 55 KW - upto 90 KW  277 

Above 90 KW - upto 125 KW  331 

Above 125 KW-upto 200 KW  203 

For HT motors the distance between gland plate and the terminal studs shall not be 
less than 500 mm. 

PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE: 

NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with lugs 
installed shall be as follows: 
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  Motor MCR in KW    Clearance   

  UP  to 110  KW    10mm 
  
  Above 110 KW  and  upto 150 KW  12.5mm 
    
  Above 150 KW     19mm 
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Plates for stator frame, end 
shield, spider etc. 

Y Y Y Y Y    Y 

Shaft Y Y Y  Y Y Y   Y 
Magnetic Material Y Y   Y Y   Y   
Rotor Copper/Aluminium Y Y Y Y   Y  Y 
Stator copper Y Y Y Y   Y  Y 
SC Ring Y Y Y Y Y  Y Y Y 
Insulating Material Y  Y Y   Y   
Tubes, for Cooler Y Y Y Y Y    Y 
Sleeve Bearing Y Y Y Y Y    Y 
Stator/Rotor, Exciter Coils Y Y Y    Y Y  
Castings, stator frame, terminal 
box and  bearing housing etc. 

Y Y Y Y Y   Y  

Fabrication & machining of 
stator, rotor, terminal box 

Y Y   Y   Y Y 

Wound stator Y Y     Y Y  
Wound Exciter Y Y     Y Y  
Rotor complete Y Y     Y   
Exciter, Stator, Rotor, Terminal 
Box  assembly 

Y Y     Y   

Accessories, RTD, BTD,CT, 
Space heater, antifriction 
bearing, gaskets etc. 

Y Y Y       

Complete Motor Y Y Y       

Note:  1.  This is an indicative list of tests/checks.  The manufacture is to furnish a 
detailed   Quality   Plan  indicating the practices & Procedure followed 
along with relevant supporting documents during QP finalization. 
However, No QP for LT motor upto 50KW. 

            2.  Additional routine tests  for Flame proof motors shall be applicable as per 
relevant standard  

            3.  Makes of major bought out items for HT motors   will be subject to NTPC 
approval. 

          Y1 = for HT Motor / Machines only. 
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Plates for stator frame, 

end shield, spider etc. 

          

Shaft           

Magnetic Material Y  Y        

Rotor 

Copper/Aluminium 

          

Stator copper   Y        

SC Ring           

Insulating Material   Y        

Tubes for Cooler  Y         

Sleeve Bearing  Y         

Stator/Rotor, Exciter 

Coils 

          

Castings, stator frame, 

terminal box and  

bearing housing etc. 

          

Fabrication & machining 

of stator, rotor, terminal 

box 

          

Wound stator           

Wound Exciter           

Rotor complete    Y Y      

Exciter, Stator, Rotor, 

Terminal Box  assembly 

          

Accessories, RTD, 

BTD,CT, , Space heater, 

antifriction bearing, 

gaskets etc. 

          

Complete Motor      Y Y Y Y1 Y 

Note: 1. This is an indicative list of tests/checks.  The manufacture is to furnish a detailed 

Quality   Plan  indicating the practices & Procedure followed along with relevant 

supporting documents during QP finalization. However, No QP for LT motor upto 

50KW. 

2. Additional routine tests  for Flame proof motors shall be applicable as per relevant 

standard 

3. Makes of major bought out items for HT motors   will be subject to NTPC approval. 

Y1 = for HT Motor / Machines only. 
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1.0 INTENT OF SPECIFIATION 
 

The specification covers the design, materials, constructional features, manufacture, inspection and 

testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors along 

with all accessories for driving auxiliaries in thermal power station. 

 

 Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors. 

 

2.0 CODES AND STANDARDS 

 

 Motors shall fully comply with latest  edition, including all amendments and revision, of following 

codes and standards: 

   

IS:325 Three phase Induction motors 

IS : 900 Code of practice for installation and maintenance of induction motors 

IS: 996 Single phase small AC and universal motors 

IS: 4722 Rotating Electrical machines 

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines 

IS: 4728 Terminal marking and direction of rotation rotating electrical machines 

IS: 1231 Dimensions of three phase foot mounted induction motors 

IS: 8789 Values of performance characteristics for three phase induction motors 

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for 

different types of driven equipment 

IS: 2148 Flame proof enclosures for electrical appliance 

IS: 5571 Guide for selection of electrical equipment for hazardous areas 

IS: 12824 Type of duty and classes of rating assigned 

IS: 12802 Temperature rise measurement ofr rotating electrical machnines 

IS: 12065 Permissible limits of noise level for rotating electrical machines 

IS: 12075 Mechnical vibration of rotatinf electrical machines 

 

In case of imported motors, motors as per IEC-34 shall also be acceptable. 

 

3.0 DESIGN REQUIREMENTS 

 

3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data 

sheet-A and Project Information, including voltage & frequency variation of supply system as defined 

in Data sheet-A 

 

3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and 

other site conditions specified under Project Information 

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven 

equipment, under entire operating range including voltage & frequency variation specified above. 

 

3.3 Starting Requirements 

 

3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be 

properly co-ordinated with the requirements of driven equipment. The accelerating torque at any speed 

with the minimum starting voltage shall be at least 10% higher than that of the driven equipment. 

 

3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without 

exceeding acceptable winding temperature. 
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 The limiting value of voltage at rated frequency under which a motor will successfully start and 

accelerate to rated speed with load shall be taken to be a constant value  as per Data Sheet - A during 

the starting period of motors. 

 

3.3.3 The following frequency of starts shall apply 

 

i) Two starts in succession with the motor being initially at a temperature not exceeding the 

rated  load temperature. 

 

ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding  

the rated load operating temperature. (not to be repeated in the second successive hour) 

 

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive 

hot starts followed by one hour interval with maximum twenty starts per day and shall be 

sutable fro mimimum 20,000 starts during the life time of the motor 

 

3.4 Running Requirements 

 

3.4.1 Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load 

without injurious heating to the motor. 

 

3.4.2 Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of 

the rated voltage for duration of 2 secs. 

 

3.5 Stress During bus Transfer 

 

3.5.1 Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress 

developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector 

difference between the motor residual voltage and the incoming supply voltage during occasional auto 

bus transfer. 

 

3.5.2 Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient 

torque under above condition. 

 

3.6 Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed 

the values specified in IS 12065. 

 

3.7 The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings 

shall be within the limits specified in IS: 12075. 

 

4.0 CONSTRUCTIONAL FEATURES 

 

4.1 Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor 

motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof 

construction. Outdoor motors shall be installed under a suitable canopy 

 

4.2 Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of 

cooling conforming to IC-0141 or IC-0151 of IS: 6362.  

 

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled 

 

4.3 Motors shall be designed with cooling fans suitable for both directions of rotation. 
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4.4. Motors shall not be provided with any electric or pneumatic operated external fan for cooling the 

motors. 

4.5 Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with 

facility for drainage at the lowest point. 

 

4.6 In case Class ‘F’ insulation is provided for LV motors,  temperature rise shall be limited to the limits 

applicable to Class ‘B’ insulation. 

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of 

IS:325 shall not exceed by more than 10�C.  

 

4.7 Terminals and Terminal Boxes 

 

4.7.1 Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable 

for connection to a supply system having a short circuit level, specified in the Data Sheet-A. 

 

 Unless otherwise statedin Data Sheet-A, motors of rating 110 kW and above will be controlled by 

circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be 

designed for the fault current mentioned in data sheet “A”. 

 

4.7.2 Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned 

on the left hand side of the motor when viewed from the non-driving end.  

 

4.7.3 Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B 

& C or U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the 

non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be 

connected to motor terminals A, C, B or V W & V respectively. 

 

4.7.4 Permanently attached diagram and instruction plate made preferably of stainless steel shall be 

mounted inside terminal box cover giving the connection diagram for the desired direction of rotation 

and reverse rotation. 

 

4.7.5 Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space shall 

be available inside the terminal box so that no difficulty is encountered for terminating the cable 

specified in Data Sheet-A. 

 

4.7.6 Degree of protection for terminal boxes shall be IP 55 as per IS 4691.  

 

4.7.7 Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV 

motors, the space heater terminals shall be adequately segregated from the main terminals in the main 

terminal box. Detachable gland plates with double compression brass glands shall be provided in 

terminal boxes. 

 

4.7.8. Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors. 

 

4.7.9 Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs 

shall be of tinned Copper, crimping type. 

 

4.8 Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size 

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall 

have a grounding terminal. 
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                        TITLE  : 

GENERAL TECHNICAL REQUIREMENTs  
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SECTION          :       D 
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4.9 General 
 

4.9.1 Motors provided for similar drives shall be interchangeable. 

 

4.9.2 Suitable foundation bolts are to be supplied alongwith the motors. 

 

4.9.3 Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs. 

and above. 

 

4.9.4 Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian 

Electricity rules 1956. 

 

4.9.5 All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air 

temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a 

supply of 240V AC, single phase, 50 Hz. 

 

4.9.6 Name plate with all particulars as per IS: 325 shall be provided  

 

4.9.7 Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for 

motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable 

for withstanding specified site conditions. 

 

5.0 INSPECTION AND TESTING 

 

5.1 All materials, components and equipments covered under this specification shall be procured, 

manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and  PED-506-00-Q-

007/2 enclosed with this specification and which shall be complied. 

 

5.2 LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall 

be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without 

any commercial implication to purchaser.  

 

5.3 All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan. 

 

5.4 Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A. 

 

6.0 DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT 

 

 a) OGA drawing showing the position of terminal boxes, earthing connections etc. 

 b) Arrangement drawing of terminal boxes. 

 c) Characteristic curves:  

  (To be given for motor above 55 kW unless otherwise specified in Data Sheet). 
 

  i) Current vs. time at rated voltage and minimum starting voltage. 

  ii) Speed vs. time at rated voltage and minimum starting voltage. 

iii) Torque vs. speed at rated voltage and minimum voltage.  

For the motors with solid coupling the above curves i), ii), iii) to be furnished for the 

motors coupled with driven equipment. In case motor is coupled with mechanical 

equipment by fluid coupling, the above curves shall be furnished with and without 

coupling. 

iv) Thermal withstand curve under hot and cold conditions at rated 

 voltage and max. permissible voltage. 
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TITLE 

LV MOTORS 
 

DATA SHEET-A 

SPECIFICATION NO.
 
VOLUME                     II B 
 
SECTION                    D 
 
REV   NO.   00                DATE       01/10/2012 
 
SHEET         1    OF    1 

 
  

 

 
1.0 Design ambient temperature   : 50 oC 
 
2.0 Maximum acceptable kW rating of LV motor : �200KW  
 
3.0 Installation (Indoors/ Outdoors)  : As required 
 
4.0 Degree Of Protection (Indoor/Outdoor)         : IP54/IP55 
 
5.0 Type of Cooling                                           : TEFC/CACA/TETV 
  
6.0 Details of supply system 
 
 a) Rated voltage (with variation)  : 415V � 10% 
 b) Rated frequency (with variation) : 50 Hz (Variation: +3% TO –5%) 
 c) Combined voltage & freq. variation : 10%  
 d) System fault level at rated voltage : 50 kA for 1 sec  

e) Short time rating for terminal  boxes  
o 110kW & Above                     : 50 kA for 1 sec 

(Breaker controlled) 
 

o Below 110kW (SFU+             :           50 KA for 0.20 sec. 
Contactor controlled) 

 f) LV System grounding   : Solidly 
 
7.0 Class of insulation    : Class ‘F’, with temp rise limited to class B. 
                                                                                             (Refer clause 5.00.00 of Motors) 
 
8.0 Minimum voltage for starting   : As per Customer Motor Spec (enclosed) 

(As percentage of rated voltage)     
 
9.0 Power cables data    : Shall be given during Detailed engg. 
 
10.0 Earth Conductor Size & Material  : Shall be given during Detailed engg. 
 
11.0 Space heater supply    : 240 V, 1� , 50 Hz  
 
12.0 Rating up to which Single phase motor : Acceptable below 0.20  kW 
 
13.0 Tests                           : As per Customer motor spec. (enclosed)

  
           14.0      Energy efficient/ Flame proof motor             :          As per Customer spec. requirement 
 

 
 
� Also detail Customer spec. for Motors to be referred as enclosed with spec.  
� The requirements mentioned in Customer Motor Spec for Motors shall prevail in case 
      of conflict between the same and the corresponding requirements mentioned in 
       the Section C/ Section D/ Datasheet A 
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TITLE 
 
 

MOTOR 
 

DATA SHEET - C 
 
 

SPECIFICATION NO.  
                   
VOLUME                     II B 
SECTION    D 
REV   NO. 00   DATE 28.07.14 
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 28.07.14 
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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